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Preface

Dear readers,

The International Scientific Conference INPROFORUM is a traditional event held by the Faculty of Economics,
University of South Bohemia in Ceské Budgjovice. It is focused on the research achievements in the fields of
Innovations, Enterprises, Regions and Organizations. The conference offers the opportunity to discuss relevant topics
among academic and practising economists.

The 11th Anniversary International Conference INPROFORUM 2017 was dedicated to the topic ,,Innovations,
Enterprises, Regions and Management “. Aim of the conference was to respond to new challenges in innovations,
management and changes in enterprises and regional environment. The conference focus to exchange and discuss
scientific new research results in this new context. “Innovations, Enterprises, Regions and Management “has been
discussed in following sections:

Regional and Global Aspects of Sustainability, and Bioeconomy

Microeconomic and Macroeconomic Aspects of Social and Economic Development
Economics of Agriculture

Economic Impacts of Changes and Policies in the Fields of Finance, Accounting and Taxation
Market Research and Sustainable Marketing in Trade and Tourism

Management of Small and Medium Sized Enterprises

Criminal Aspects of Entrepreneurship in the European Context

Mathematical-statistical Methods and Optimization in Practice

It is our pleasure to offer the INPROFORUM result in this form of reviewed contributions and hope you will find it
useful and interesting for your academic development.

On behalf of organizing committee

Miloslav Lapka
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Measuring Sustainability of the EU Countries with the Selected Indices

Magdaléna Drastichova

Abstract: Sustainable development (SD) and achieving SD goals has gained great importance worldwide. The Europe-
an Union (EU) and additional five developed countries were assessed according to their Sustainable Society Index
(SSI) and its three wellbeing dimensions, including its adjusted version named Sustainable Development Index (SDI),
together with the crucial decoupling index — Resource Productivity (RP). Two main approaches to measure sustainabil-
ity are deployed in this way, i.e. measurement of wellbeing in three SD pillars together with measurement of decoupling
aspects. The Hierarchical Cluster Analysis (HCA) was applied to classify the countries into three groups according to
the similarities in their Human, Environmental and Economic Wellbeing together with their RP levels in 2016. Cluster
1 that showed highest mean and median of human and economic wellbeing also showed the lowest levels for environ-
mental wellbeing. On the other hand, Cluster 3 achieved the highest levels in environmental wellbeing but the lowest
levels in the remaining wellbeing indicators. Cluster 2 has the highest mean and median of the RP indicator and medi-
um-sized levels were achieved for three wellbeing indicators. No Cluster can be regarded as the most sustainable one,
but Switzerland included in Cluster 2 is considered to be the most sustainable economy. Canada and the USA are the
least sustainable economies according to the SSI and SDI.

Key words: Cluster Analysis - European Union (EU) - Sustainable Development (SD) - Resource Productivity (RP)

JEL Classification: Q51 - Q01 - Q51

1 Introduction

Sustainable development (SD) and achieving SD goals has gained great importance worldwide. Since the World Com-
mission on Environment and Development (WCED) adopted the most quoted definition of the SD, a huge number of
measurement methods and indicators of the SD has been developed. According to this definition, SD is development
that meets the needs of the present without compromising the ability of future generations to meet their own needs
(WCED, 1987). The SD represents the overarching objective of the EU enshrined in its primary law, governing all the
EU's policies and activities. The EU Sustainable Development Strategy (EU SDS) was launched in 2001 and renewed in
2006. This strategy provides an EU-wide policy framework to deliver SD (European Union, 2009). In this way, the aim
of the SD is understood as the continuous global improvement of quality of life and wellbeing for current and future
generations through reconciling economic efficiency, social solidarity and environmental responsibility (Eurostat,
2016). The Sustainable Development Indicators (SDIs) reflecting the key challenges of the EU SDS have been used to
monitor the EU SDS and they are presented in ten themes.

The methodology applied in this Paper to investigate sustainability and the path towards the SD of the selected
countries is based on the combination of two main approaches operationalizing and reflecting the SD concept. First, it is
the application of appropriate SD / sustainability indices reflecting three pillars of the SD, i.e. the economic, social and
environmental dimension, which need to be balanced. Second, decoupling is reflected in decoupling indicators measur-
ing the relations between the economic and environmental pillar of the SD. Finally, the cluster analysis is used to create
groups from the sample of countries according to the similarities of their sustainability levels. Accordingly, the Sustain-
able Society Index (SSI) and the Sustainable Development Index (SDI) representing the first approach and the Resource
Productivity (RP) representing the second one are used to evaluate sustainability and path towards the SD in the EU
countries together with additional developed countries. The SDI was created from the SSI using several author’s modi-
fications.

The Sustainable Society Foundation (SSF)* has developed the SSI, which shows at a glance the level of sustainabil-
ity of countries. SSI integrates the sustainability and the quality of life. It is emphasised that environmental wellbeing
without human wellbeing makes no sense, at least not for human beings. Economic wellbeing is not a goal in itself, but
it is integrated as a condition to achieve human and environmental wellbeing. Thus, it can be regarded as a safeguard to
wellbeing. The SSI is based on the SD definition of WCED (1987), to which the SSF added a third sentence to make
explicitly clear that both Human Wellbeing and Environmental Wellbeing are included. It means that a sustainable

Ing. Magdaléna Drastichova, Ph.D., Technical University Ostrava, Faculty of Economics, Department of Regional and Environmental Economics,
Sokolska t¥ida 33, 702 00 Ostrava 1, e-mail: magdalena.drastichova@vsb.cz

% The SSF was established in 2006 with the objective of stimulating and assisting societies in their development towards sustainability.
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society is a society that meets the needs of the present generation, that does not compromise the ability of future genera-
tions to meet their own needs, in which each human being has the opportunity to develop itself in freedom, within a
well-balanced society and in harmony with its surroundings (SSF, 2016). The SSI was published for the first time in
2006 and then updated every two years. The author’s adjusted SSI version, named Sustainable Development Index
(SDI), is used in the analysis in this Paper. These indices represent the first approach based on the measurement of three
pillars of the SD, particularly three wellbeing dimensions: human, environmental and economic wellbeing dimensions
(HW, ENW, and ECW respectively).

In terms of the second approach, the decoupling concept is applied. It refers to breaking the link between two varia-
bles, often referred to as the driving force, mainly economic growth expressed in terms of GDP, and the environmental
pressures, such as the use of natural resources (materials, energy, land etc.), the generation of waste, or the emission of
pollutants. In other words, decoupling indicates breaking the link between environmental bads and economic goods
(OECD, 2002). The decoupling indicator — the RP was chosen as the crucial representative for sustainability assessment
of countries to show their resource efficiency and how their economic growth is decoupled from natural resource use.

The aim of the Paper is to evaluate sustainability in the EU countries together with the additional developed coun-
tries according to their wellbeing achieved in three SD dimensions and decoupling by means of three indices: the SSI,
SDI (for the wellbeing approach) and the RP (for the decoupling approach). The Hierarchical Cluster Analysis (HCA)
is applied to divide the sample of countries into the groups with similar levels of the ECW, ENW and HW, together
with their RPs. In the first — wellbeing approach — based on the SSI and SDI, 33 countries are examined, namely the
EU-28 and Norway, Iceland, Switzerland, together with two Northern American countries — Canada and the USA.
In the second — decoupling approach — 30 countries are evaluated, while the RP is not available for the USA, Canada
and Iceland. These three countries are also omitted from the HCA.

2 Methods

The indicators representing two applied approaches in the SD measurement and the method of cluster analysis, with the
focus on the HCA, are explained in this section. The SSI (SSF, 2016) comprises three levels: 3 wellbeing dimensions
(ECW, ENW and HW), 7 categories, and 21 indicators (two indicators are used for the Biodiversity area). The detailed
information, indicator description and calculation formulas can be found on SSF websites (SSF, 2016).

Table 1 Sources for the update of the SSI and the most recent available data year (period) used

Human Wellbeing Environmental Wellbeing Economic Wellbeing
Indicator Year used / Source Indicator Year used / Source Indicator Year used / Source
. 3-years average of .. . 2016 / IUCN and .
FS(‘)‘f;Cle“t 2014-2016 / FAO E;‘;g;tvirj;;y UNEP-WCMC l?;ﬁi‘;l‘f 2014 / FiBL (2016)
(2016) (2016) £
. Biodiversity | 2016 /IUCN and .
B‘r‘ﬁf‘e“t © 1 2015/FAO (2016) | Protected | UNEP-WCMC g;j;‘l‘“: 2)0114 6/) World Bank
Area (2016) £
Safe Sanita- Renewable 2014 / World Bank GDP per
yare 2016 / FAO (2016) Water Re- (2016); 2016 / Euro- . pe 2016 / IMF (2016)
tion capita
sources stat (2017)
GDP per
. 2014, 2015/ . . 2014 - 2015/
Education UNESCO (2016) Consumption | 2012 / GNF (2016) | capita World Bank (2016)
Growth
Long-term
Healthy Life 2015/ WHO (2016) Energy'Use 2014 / World Bank Unemploy- 2014 / World Bank
per capita (2016) ment (2016)
Gender Equal- Energy Sav- | 2010-2014 / World .
ity 2016 / WEF (2016) ings Bank (2016) Public Debt | 2016 / IMF (2016)
Income Distri- | 2012 (2013, 2014) / Greenhouse
bution World Bank (2016) Gases 2014 /TEA (2017) R&D Ex- é?ligs(tito(lgg 1/7)
Good Govern- | 2015/ World Bank Renewable 2014/ TEA (2017) penditure OECD (2016)
ance (2017) Energy

Source: Author’s elaboration
Note: the meaning of the used abbreviations is included in References.




Measuring Sustainability of the EU Countries with the Selected Indices 13

The scale of the score for included indicators is 1 — 10 where 1 indicates the lowest sustainability and 10 reflects the
highest performance in sustainability. In the adjusted version referred to as the SDI, 23 indicators in total were used in
the same seven categories and three wellbeing dimensions including HW, ENW and ECW dimensions (see Table 1).
The 23 areas for the calculation of the indicators and data sources are included in Table 1. The particular indicators
reflect the development in these areas and the scores (1-10) are assigned using the particular equations for conversion.
These equations are constructed in such a way to reflect the contribution to the SD in the particular area for which the
indicator is created. The categories in the HW include Basic Needs, Personal Development & Health and Well-balanced
Society (3, 3, 2 indicators in the first column of Table 1 respectively). In the ENW, the following two categories are
included: Natural Resources and Climate & Energy (4 and 4 indicators in the second column of Table 1 respectively).
For the ECW two categories are used: Transition and Economy (2 and 5 indicators in the third column of Table 1 re-
spectively). The calculation of the overall SSI and SDI is as follows. Firstly, the scores for the indicators are calculated
using the particular equations. Secondly, the scores for the categories are calculated as the geometric means of the
scores for the particular indicators while all the indicators are assigned the same weights. For two biodiversity indica-
tors (forest and protected areas) and GDP per capita indicators (absolute level and growth) (see Table 1) the arithmetic
means are computed and those are used for the calculation of the scores in the particular categories. Thirdly, the scores
for the dimensions are calculated as the geometric means of the scores obtained in the included categories (all are given
the same weights). Finally, the overall SSI and the SDI are computed as the geometric mean of the scores in three di-
mensions while all three dimension have the same weights.

Several adjustments were carried out to create the SDI from the SSI. Based on the analysis of the SSI dimensions,
categories and the indicators, it was detected that for several indicators the more recent data and more appropriate
sources can be used to obtain the updated SSI results. Moreover, one indicator included in the SSI was replaced, i.e. that
of Employment, particularly the Unemployment Rate was replaced with the Long-term Unemployment Rate (in % of
total unemployment). One indicator was completed with its growth rate, i.e. GDP per capita. Both indicators are includ-
ed in the category of Economy. Additionally, one indicator is omitted, i.e. Population Growth in the category of Well-
balanced Society and one indicator is added to the category of Economy, namely Total R&D expenditure (percentage of
GDP). Then, new index — the SDI is created. As regards the score assignment, the positive relationship between the
level of the indicator and the assigned score exists by Total R&D expenditure and GDP per capita growth rate, but
negative dependence is typical of the Long-term Unemployment.

The headline indicator of the Sustainable Consumption and Production theme in the EU SDIs, the RP, is measured
as GDP divided by Domestic Material Consumption (DMC). The RP provides insights into the EU SDS’s objective to
decouple economic growth from natural resource use. The GDP and DMC indicators represent the driving force and
environmental pressure respectively. For the RP calculation, Eurostat uses GDP either in EUR in chain-linked volumes
unit, to the reference year 2010 at 2010 exchange rates, or in Purchasing Power Standard (PPS) unit. Consequently, the
indicator is expressed:

- in Euro per kg (Euro in chain-linked volumes, reference year 2010), for comparing the changes in one geographic
area (one country) over time;

- in PPS per kg, for comparing different countries in one specific year;

- Itis also calculated as an Index on year 2000, for comparing countries in different years (2000 = 100).

HCA attempts to identify relatively homogeneous groups of cases, or variables, based on selected characteristics, us-
ing an algorithm that starts with each case (or variable) in a separate cluster and combines clusters until only one is left.
HCA was applied in this Paper to create clusters of analysed countries based on the most recent values of the following
indicators: the RP (2016) and three sub-indices composing SDI (2016), namely the HW, ENW and ECW. The groups of
countries were created while the Ward's method is used as the cluster method. As regards the measure, the squared
Euclidean distance was chosen from the measures for interval to specify distance. This is because the quantitative vari-
ables are used. From the available standardization methods the Z scores were chosen because the variables included are
measured in different units (Aldenderfer and Blashfield, 1984; Meloun and Militky, 2002; Rezankova et al., 2007).

3 Research results

This part includes the results of the selected indices represented the first and second approach to the SD measurement.
Secondly, the results of the cluster analysis are summarized.
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3.1 Results of the analysis of selected indices

First approach to the SD assessment is based on the evaluation of three SD pillars according to the SSI and SDI in 33
countries. Table 2 shows the groups of five countries that obtained the lowest and highest scores for the SSI dimensions
in particular years together with the average results of all the years included in the assessment (the last line of Table 2).

Table 2 indicates that five Northern countries show the highest HW levels, except for Denmark in 2010 and Iceland in
2008 and 2010, together with Germany, Netherlands, Slovenia and Austria (in 2016, the score of Austria is relatively
lower). The lowest levels are shown by the USA and several new member EU countries, such as Bulgaria, Malta (until
2010), Romania (until 2010) and Luxembourg (since 2010), and all five Southern countries including Cyprus (but since
2010, the scores of Portugal have been relatively higher). The highest scores in the ENW were shown by several new
member countries, i.e. Croatia, Romania, Hungary and in more years by Bulgaria and Latvia, the Southern countries
except for Cyprus, especially Portugal (in all the years), together with Switzerland in all the years as well. On the con-
trary, the Northern American countries — the USA and Canada, together with Belgium, Luxembourg and Estonia
showed the worst performance in the ENW. The scores were very low also in the Czech Republic and Netherlands and
in 2010 and 2012 also in Norway. As regards the economic performance, the Northern countries (except for Finland in
2016 and Iceland, which showed one of the lowest levels) together with Switzerland, Estonia, the Czech Republic and
Luxembourg showed the highest ECW levels. On the other hand, Northern American countries, several new member
EU countries and in more years Southern countries, especially Greece (in all the years), showed the poorest perfor-
mance. Ireland has also shown low performance since 2010. As regards the new member countries, they showed the
ECW score increase between 2006 and 2016, except for Cyprus, Slovenia, Croatia and Hungary.

Table 2 Countries with the highest and lowest levels of the scores in three wellbeing dimensions

Year | HW Shighest ENW Shighest ECW Shighest HW Slowest ENW Slowest ECW Slowest
2006 | NO, IC, DK, SE, | PT, RO, BG, HR, | SL, LU, SE, | MT, US, RO, |LU, EE, CZ | BG, MT, BE,
FI CH DK, CH BG. CY BE. US GR.RO
2008 | NL. NO, DK, SE, | SK, CH, RO, PT, | SL, NO, EE, | MT, RO, US,|BE, LU, US, | GR, BE, IC,
FI HR DK, CH BG. IR CA.EE BG, MT
2010 | NL, NO, SE, DE, | RO, CH, LT, PT, | EE,DK SE,NO, | MT, US, ES, | US, BE, EE, | IC,US,GR,PT,

FI HR CH BG. DK CA.LU IR
CH, BG, HU, RO, | DK, SE, LU, | US, BG, ES, IT, | EE, BE, NO, | GR,IC, US, IR,
2012 | DE, NO, SE, IG, F1 HR CH.NO LT LU, CA PT
2014 | NO, DE, NL, IC, | HU, CH, PT, RO, | EE, LU, SE,|US, BG, LU, | LU, BE, CA,|GR, ES, IR,
FI HR CH.NO GR.IT EE, US HR. PT
NO, IC, NL, DE, CZ, SE, EE, |LU,US, BG,IT, | EE, CA, LU, | GR, CY, ES,

2016 PT, IT, CH, RO, HR

FI CH. NO GR US. BE HR, IR
HU, PT, CH, RO, | LU, DK, SE, |US, MT, BG, |EE, LU, BE, | GR, US, IC,
Aver. | IC, NL, NO, SE, FI | pjp NO, CH ES, IT CA, US HR, CA

Source: SSF (2016)
Note: In each field, the SSI scores for all the countries are ordered from the lowest to the highest one.

Using the updated data and the adjustments described in Section 2, the SDI for 2016 was created. The scores for
countries in three wellbeing dimensions and the overall SDI are shown in Figure 1. Switzerland, followed by Slovenia,
Austria and Croatia showed the highest SDI in 2016. Other new member countries, such as Slovakia, Hungary and
Romania also showed high performance. The Northern American countries together with Estonia, Luxembourg, Bel-
gium and Greece showed the poorest performance. As regards the SSI 2016, the Northern American countries showed
the poorest performance as well and they were followed by Greece, Belgium, Ireland and Cyprus. Switzerland is the
best performing county and it is followed by Romania, three Northern countries: Denmark, Norway and Sweden, and
Latvia.

The differences between the SSI and the SDI are caused not only by the updates and differences of data sources, but
especially by omitting the indicator of Population Growth and inclusion of the R&D expenditure, Long-term Unem-
ployment instead of overall Unemployment and GDP per capita growth rate. In all the monitored years (see Table 2),
Switzerland is the best performing country in the SSI, Sweden is one of the best performing countries and since 2010,
Romania has shown one of the best results, Slovenia until 2012. The USA, Canada, Belgium and Greece showed low
performance in all the years, while Iceland and Ireland showed decreases due to the economic crisis. However, in Ice-
land the score has been increasing in last two monitored years 2014 and 2016 after the previous decrease.
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Figure 1 ENW, ECW, HW, SDI (geometric mean of three wellbeing dimensions), 33 countries, 2016
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Source: Own processing
Note: The scores are ordered according to SDI from the highest to the lowest one.

Figure 1 also shows that the scores for the HW are relatively higher than those for the ECW and ENW while to the
latter the lowest average scores were assigned. This applies both to the SSI and the SDI. Because the strong sustainabil-
ity principle was used, which indicates that one dimension cannot be offset by others, the ENW score is often limiting
factor for the overall sustainability level. The most important example is Estonia showing the second highest score for
ECW (due to lowest public debt, relatively high share of Organic Farming and Genuine Savings measured by the Ad-
justed Net Saving indicator, see more in Drastichova (2016), etc.), but one of the lowest ENW score. This led to the
third lowest SDI following two Northern American countries. On the other hand, Croatia, Romania and Hungary were
able to achieve one of the highest SDI although their ECW and HW scores are relatively lower. This is also the case of
Slovakia that showed slightly higher ECW and HW levels and slightly lower ENW level. To conclude, the countries
that showed more balanced score levels (although no of them was high) also achieved the higher SDI and SSI scores
than those showing high performance in one or two areas and poor performance in the remaining dimension(s), often in
the ENW. Next, to assess decoupling over time in particular countries the first version of the RP indicator in Euro in
chain-linked volumes, reference year 2010 (the changes between 2005 and 2016 in Table 3) is used. For comparison of
countries the RP in PPS per kg (the second version) is used (the value of 2016 in Table 3).

Table 3 RP in PPS per kg (2016), RP in Euro per kilogram, chain linked volumes (2010) (change between 2005 and 2016)

Country 2016 2005-16 | Country 2016 2005 -16 Country 2016 2005-16
BG 0.6782 0.0363 |CY 1.5684 0.4861 IR 2.2568 1.2516
RO 0.7014 -0.018 |GR 1.613 0.1428 DE 2.3036 0.3595
LT 0.8199 0.0497 |CZ 1.6701 0.3406 BE 2.7007 0.5335
EE 0.8508 0.0133 |AT 1.7023 0.2787 IFR 2.7878 0.6715
IF1 0.9545 0.1121 |HR 1.707 0.2785 ES 3.1725 1.6555
IPL 1.2227 0.1631 DK 1.7357 0.4714 UK 3.5867 1.1557
INO 1.274 -0.797 |HU 1.7979 0.4841 LU 3.6465 0.9763
PT 1.4352 0.1903 |SK 1.8037 0.4547 INL 3.9588 0.9856
SE 1.4995 0.0615 |SL 1.894 0.5495 1T 3.9788 1.8048
LV 1.5 0.1767 MT 2.02 -0.2201 CH 4.1103 0.7661

Source: Eurostat (2017)
Note: For Norway and Switzerland, the differences in 2006 — 2015 and 2005 — 2015 respectively were used due to the lack of data.

The lowest levels of the RP are typical of Bulgaria, Romania, Latvia and Estonia. All the new member states (13),
Portugal, Greece, Austria and all four Northern countries showed lower RP than the EU’s average is (RP 2016 = 2.2322
PPS per kg; the change = 0.5287 Euro per kg). The absolutely highest RP levels were achieved by Switzerland, Italy
and Netherlands. In period 2005 - 2016, the highest increase of the RP was achieved by Italy, Spain, Ireland, the UK,
Netherlands, Luxembourg, Switzerland and France. All these countries showed the highest levels of the RP in 2016.
The only decreases were shown by Norway, Malta and Romania and the lowest increases by Estonia, Bulgaria and
Latvia that showed low RP levels (except for Malta). Due to the economic crisis, in 2009, the RP dropped only in Mal-
ta, Switzerland, Luxembourg, Estonia and Germany. The highest increase occurred in Denmark, Ireland, Spain, the UK
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and France. However, it must be considered that decoupling, which is associated with economic problems and reces-
sion, is not a sign of the SD. It is the result of the significant drop in GDP while the DMC declines at a lower rate.

3.2 Results of the cluster analysis

Before the analysis is carried out, the mutual dependence of the variables had to be examined. Accordingly, the correla-
tion and multicollinearity of the used indicators were tested. The highest level of the Pearson Correlation () was
achieved between the ENW and the HW (-0.478, significant at the 0.01 level (2-tailed)). It means that all the coeffi-
cients are below 0.9 while this and higher values indicate strong dependence (Sambandam, 2003). The multicollinearity
was insignificant as well. According to Meloun and Militky (2002) the strong multicollinearity is present in data if the
Variance Inflation Factor (VIF) is higher than 10. The VIF statistics was below 10 in all the examined cases (the highest
VIF = 1.44). Based on the One-Way ANOVA, all the five indicators included were significant by the creation of the
clusters at the 0.05 significance level. According to the calculated F-statistics, the RP has the highest influence because
the calculated F-statistic showed the highest level (46.719). Table 4 and Figure 2 indicate the important results of the
cluster analysis.

Table 4 The classification of 33 countries into the three Clusters according to the HCA

Cluster — Coun- | 1: AT, CZ, DK, EE, FI, DE, LV, | 2: BE, FR, IT, LU, NL, ES, | 3: BG, HR, CY, GR, HU, IR, LT,
tries NO, PL, SL, SE CH, UK MT, PT, RO, SK
Mean Std. Dev Mean Std. Dev Mean Std. Dev
RP 1.510 0.421 3.493 0.547 1.491 0.535
ENW 3.977 0.725 4.191 1.084 4.976 0.693
ECW 5.098 0.166 4.791 0.279 4223 0.504
HW 8.620 0.445 8.302 0.597 7.850 0.485

Source: Own processing

Cluster 1 that showed the highest means and medians for human and economic wellbeing also showed the lowest
levels for the environmental wellbeing. The mean of the RP in Cluster 1 is only slightly higher than that of Cluster 3,
but the median showed the lowest level in Cluster 1 (see Figure 2). On the other hand, Cluster 3 achieved the highest
mean and median in the environmental wellbeing but showed the lowest levels in the remaining three indicators (only
the median for the RP is slightly higher than that of Cluster 1). Cluster 2 has the highest mean and median of the RP
indicator and medium-sized levels were achieved for three wellbeing indicators.

Figure 2 Boxplots including the standardized values (Z scores) of four indicators for the three clusters
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Although all the combinations of the indicators are crucial for the SD not only from the point of view of created clus-
ters, but also from the long-term perspective, two combinations of indicators were chosen and displayed in Figure 3 and
4 according to the created clusters. Figure 3 shows the ENW and the HW values for three clusters, i.e. it captures the
relations of the human and environmental wellbeing achieved in the countries. As it was indicated at the beginning of
this subsection, the highest level of r for these two indicators was shown for the overall sample and it was negative (» =
-0.478). The slight positive correlation was also found between the HW and the ECW (» = 0.383) and slight negative
correlation between the ECW and ENW (r = -0.239). Although it is necessary to study the long-term development, this
relation indicates that high level of human wellbeing could have been achieved at the expense of declining environmen-
tal wellbeing. The economic wellbeing also determines the human wellbeing. In Figure 3, the values are more scattered
than in Figure 4, which is particularly related to the highest standard deviation of the ENW indicator for all three Clus-
ters. For Cluster 1 and 2 the standard deviation of the HW is also relatively high.




Measuring Sustainability of the EU Countries with the Selected Indices 17

Figure 3 Scatter chart displaying relations between the ENW and the HW for three Clusters (HCA, Ward method applied)
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It can be seen in Figure 3 and 4 that in Cluster 3 the relatively high ENW values together with the relatively lower
HW and ECW values prevail. The major exception is Ireland that is the outlier in the ENW for Cluster 3 (see Figure 2),
i.e. it showed relatively low ENW (lowest in Cluster 3), but relatively higher HW value (and the low ECW that is typi-
cal of Cluster 3). Cluster 1 containing Northern economies, five new member countries, Austria and Germany shows
relatively high ECW and HW but relatively lower ENW. However, the ENW levels of Slovenia and Austria are one of
the highest. Lithuania showed the lowest HW and Estonia its second lowest level in Cluster 1 and, moreover, this coun-
try is the outlier in the ENW value that is the lowest in the overall sample (see Figure 2). In Figure 3, the values are
most scattered for Cluster 2 due to the high standard deviations of the ENW and the HW. Spain and Italy show high
ENW, but very low HW values, Switzerland achieved high values of both indicators, BENELUX countries showed
relatively high HW and low ENW (Luxembourg also showed relatively lower HW) and France and the UK showed
medium-sized values of both indicators. The values for both ENW and HW are higher for the UK than for France.
Overall, as the ECW values in Cluster 2 are middle-sized for the majority of countries, high for Switzerland, the ECW
for the UK showed the lowest level (see Figure 4). The second combination of the indicators for three clusters is shown
by Figure 4, particularly the RP and the ECW levels. This directly shows how the economic performance of the country
is combined with its environmental impact of the production, i.e. the effectiveness of the material use. No significant
correlation was found between these two indicators (» = 0.047). There is also no significant correlation between the RP
and other two wellbeing indicators (» = -0.068 and 0.158 for the ENW and the HW respectively). On the other hand, the
differences between clusters are clearly seen in Figure 4, as compared to Figure 3. Cluster 1 shows relatively high ECW
and relatively lower or medium-sized RP levels. Cluster 2 shows high RP (eight countries with the highest RP levels)
and medium-sized ECW levels (except for Switzerland achieving high ECW). Cluster 3 showed relatively low ECW
levels and low or medium-sized RP levels._Cluster 1 achieved the highest mean and median in the ECW (see Table 4
and Figure 2), with maximum represented by the ECW of Sweden (the highest ECW in overall sample) and minimum
by the ECW of Poland. Greece from Cluster 3 showed the minimum for the ECW in the overall sample while Slovakia
showed ECW’s maximum for this Cluster. As the RP has the highest influence by the creation of Clusters, the classifi-
cation into three groups according to the RP is obvious. The eight countries with the highest RP levels belong to Cluster
2, then the values for Cluster 1 and 3 are more intermingled, depending on the ECW that has the second highest influ-
ence by the construction of Clusters.

Slovenia, Austria and Denmark from Cluster 1 together with Switzerland from Cluster 2 and Croatia, Slovakia,
Hungary and Romania from Cluster 3 showed the highest SDI levels (see Figure 1). As it can be seen in Figure 3 and 4,
only Switzerland showed high levels of all the indicators included, Slovenia has very good performance in three wellbe-
ing areas, but medium-sized RP. Similar results are typical of Austria showing slightly lower RP, HW and ENW than
Slovenia, but slightly higher ECW. These three countries can be regarded as the most sustainable countries according to
the analysed indicators. Canada and the USA are the least sustainable countries according to the SSI, SDI and their
wellbeing dimensions (except for medium-sized HW levels of Canada). However, they are not included in cluster anal-
ysis due to the lack of data on the RP. The other unsustainable country should be Estonia that showed extreme values in
two wellbeing areas, i.e. the lowest ENW and the second highest ECW together with relatively low HW and low RP.
According to the strong sustainability principle, one wellbeing area cannot by offset by the other, so these results are
clearly unsustainable. Similarly, BENELUX countries are the less sustainable EU countries due to low performance in
the ENW although the HW of Netherlands and Belgium is relatively high and all three countries have high RP. Accord-
ingly, high productivity of the resource use does not have to mean high environmental wellbeing. Other two less sus-
tainable countries are Greece and Bulgaria. Except for high ENW, they show poor results in all other indicators. They
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show absolutely lowest HW levels, Greece showed the lowest ECW and Bulgaria the lowest RP. Because Bulgaria is
the least developed EU country, the challenge for this country is to increase the ECW and RP and to maintain high
ENW. Greece was significantly affected by the economic crisis and thus it should focus on improvements in the eco-
nomic wellbeing. In both economies, it should be a tool to increase their HW. Moreover, Cyprus and Malta can be re-
garded as the less sustainable countries as well; however, their extraordinary conditions of small island countries must
be taken into account. The four Northern countries do not turn out to be the best performing countries in this analysis
although they achieved high HW and ECW levels. The problematic issues are the low ENW and the RP levels that
should work as limiting factors for further economic and human wellbeing increase. Although Denmark recently shows
the lowest HW in this group, its ENW and the RP are relatively highest. This could have effects on future development
in terms of sustainability.

Figure 4 Scatter chart displaying relations between the ECW and the RP for three Clusters (HCA, Ward method applied)
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It is difficult to decide which Cluster is most and which least sustainable because each of them showed the highest
performance in at least one included indicator. However, Cluster 2 does not show the lowest mean and median for any
indicator, i.e. medium-sized levels were shown for three wellbeing indicators and the highest mean and median was
shown for the RP. Switzerland is the most sustainable country of the overall sample. The crucial challenges for several
Cluster 2 countries is to increase their ENW (BENELUX) and their HW (Italy, Spain). Cluster 1 includes the countries
with the highest HW and ECW levels. Their average RP is significantly lower than that for Clusters 2, but only slightly
higher than that for Cluster 3 and this Cluster showed the lowest ENW. The latter two aspects can undermine further
development in the ECW and ENW and their sustainability although in this group are highly developed Northern coun-
tries and Germany. On the other hand, Slovenia and Austria that showed highest ENW levels in this group can be re-
garded as the most sustainable EU countries based on this analysis. More of less sustainable countries can be found in
Cluster 3 that only showed highest mean and median in the ENW and lowest means and medians in other three indica-
tors (although the median for the RP is slightly higher than that of Cluster 1). On the other hand, several new member
countries included in this Cluster, i.e. Slovakia, Hungary and Romania showed highest SDI level in the overall sample
that is affected by very high ENW levels. The performance in other indicators is weaker especially for Romania. Hun-
gary and especially Slovakia can be regarded as the most sustainable countries of Cluster 3.

4 Conclusions

The aim of the Paper was to evaluate sustainability in the EU countries together with the additional developed countries
according to their wellbeing achieved in three SD dimensions and decoupling by means of three indices: the SSI, SDI
(for the wellbeing approach) and the RP (for the decoupling approach). The HCA was applied to divide the sample of
countries into three groups showing similar levels of the ECW, ENW and HW, together with their RPs. The applied
decoupling indicator — the RP had the highest influence by the creation of the clusters. The indicator of the economic
wellbeing (ECW) had the second highest influence on the cluster creation.

It was detected that in the SSI and the SDI the assigned scores for the human wellbeing are relatively higher than
those for the economic and environmental wellbeing dimensions while the latter showed the lowest average scores.
Because the strong sustainability principle was used, which indicates that one dimension cannot be offset by others, the
ENW score is often limiting factor for the overall sustainability level. The countries that showed more balanced score
levels, although no of them has to be high, also achieved the higher SDI and SSI scores than those showing high per-
formance in one or two areas and poor performance in the remaining dimension(s), often in the ENW.



Measuring Sustainability of the EU Countries with the Selected Indices 19

Cluster 1 showed the highest means and medians for human and economic wellbeing and the lowest levels for the
environmental wellbeing. The mean of the RP in Cluster 1 is only slightly higher than that of Cluster 3, but the median
showed the lowest level in Cluster 1. Slovenia, Austria and Denmark that showed high ENW levels in this group can be
regarded as the most sustainable EU countries. Poland also showed one of the highest ENW in this group, but medium-
sized wellbeing scores and low RP. On the other hand, Northern countries (except for Denmark), Germany and the
Czech Republic showed high HW and ECW levels but the low ENW levels and relatively low RP levels as well. This
also applies to Lithuania and Estonia that also showed relatively low human wellbeing. Cluster 3 achieved the highest
mean and median in the environmental wellbeing but showed the lowest levels in the remaining three indicators (only
the median for the RP is slightly higher than that of Cluster 1). Slovakia and Hungary are best performing countries in
this group because they showed highest ENW levels and middle-sized (or slightly lower) levels of other indicators.
Cluster 2 has the highest mean and median of the RP indicator and medium-sized levels were achieved for three wellbe-
ing indicators. All countries in this group show very high RP, however, the values of indicators in this group are more
scattered. BENELUX countries showed low ENW levels, Southern countries showed low ECW levels. On the other
hand, Switzerland showing the highest SDI, SSI as well as the RP is the most sustainable country of the overall sample.

Canada and the USA are least sustainable countries according to the SSI, SDI and their wellbeing dimensions (ex-
cept for medium-sized HW levels of Canada), but they were not included in the cluster analysis. Moreover, Bulgaria
and Greece from Cluster 3 can be regarded as one of the least sustainable countries showing good performance only in
environmental wellbeing. These countries should utilize its components properly for improvements in the indicators in
other wellbeing areas. The less sustainable countries are also BENELUX countries, small countries — Malta and Cyprus,
and all countries showing significant imbalances in wellbeing dimensions, especially Estonia.

Although it is necessary to study the long-term development, the results indicate that high level of human wellbeing
could have been achieved at the expense of declining environmental wellbeing. The economic wellbeing also deter-
mines the human wellbeing. On the other hand, countries have achieved different Resource Productivities determined
by broader factors, which can further affect all three kinds of wellbeing. The less developed countries that still show
lower ECW and HW levels and high ENW should focus on the development that will not reduce their ENW. They
should also make efforts to decouple economic growth from environmental effects, i.e. to increase the RP in order to
achieve high level of human wellbeing. The challenge for future research is to include longer time series of appropriate
SD indicators and detect deeper relations between the wellbeing dimension and their links to the decoupling indicators.
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Economic Aspects of Public Administration Structure at the Munici-
pal Level in the Czech Republic

Jiti Dusek

Abstract: On a European scale the Czech Republic is typical of its disintegrated structure and a high number of munic-
ipalities, which is typical of other European countries as well, such as France, Italy, Germany and Spain. Nevertheless,
the settlement structure is different compared to other EU member states because there are the least populated munici-
palities on average in the Czech Republic, which is reflected in their economic situation, autonomy and self-sufficiency.
On this assumption the implemented analysis is based (on example of 623 municipalities in South Bohemia Region),
aiming at miscellaneous relations of involving municipalities into structures of municipality cooperation in accordance
with size category. The research of involving municipalities into individual ways and forms of municipality cooperation
was carried out by author in 2007-2015, the findings were tested subsequently by correlation and regression analysis
and completed with descriptive statistics. The analysis proved an unambiguous relation between level of cooperation
and size municipality, which proved the relation to economic aspect of municipalities, having been examined, because
the more closely the municipality is involved into the structures of cooperation, the more absorption ability and capaci-
ty the area has.
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1 Introduction

The current and anticipated future conditions for the development of cities and municipalities are now subject to a ma-
jor change in paradigm. While in the past it was always growth (in population and the economy) that was the driving
force behind local development, but now cities and municipalities are facing stagnation or deterioration in processes due
to demographic and economic structural changes (Schwarting, Krokel, 2006, p. 6), these phenomena are typical not
only of Central Europe but of the whole European territory. The particularly fragmented structure of municipalities, i.e.
a large number of small and very small municipalities, has become the subject of many discussions during recent years
(e.g. Bennett, 1993, 1997, Blazek, 2004, or Lidstrom, 1998). What is especially criticised according to Binek, et al,
2011, p. 18, is the social and economic development of the countryside, the stability of elected bodies of small munici-
palities, their financial management, the quality of their administrative action, the compliance with applicable laws, etc.
The truth is that the size of the municipality decreases the relative cost of local government and the services provided,
so these functions are simply cheaper. By merging municipalities, the cost of infrastructure construction will not go
down and shared structures will remain the same (i.e. economic arguments cannot be overestimated). Many savings can
be achieved through simple cooperation (e.g. within the framework of municipality unions), as stated by Rysavy, 2006,
who sees — as the carrying functions — the creation of a network of cooperation between rural areas and cities, particu-
larly medium-sized centres, and also the interconnection of economic activities of small municipalities in rural areas.
The already mentioned infrastructure, particularly transportation, is that lies behind the attractiveness of large munici-
palities for business, despite the lower cost of production factors in smaller municipalities. Insufficient infrastructure is
however not only an issue for smaller municipalities. It also translates into the unattractive nature of regional towns
such as Karlovy Vary and Ceské Budgjovice (see Novotna, Volek, Alina, 2014, Mértlova, 2012, or Halova, Alina, 2014
for more details).

2 Methods

Based on the findings from the theoretical sources and from an analysis of the research carried out in the area of inter-
est, the author defined the following hypothesis: Larger municipalities are involved in cooperation between them more
than smaller municipalities. The verification of the hypothesis should rebut the claims of some authors who speak about
intensive involvement of smaller municipalities as a means of overcoming natural handicaps, resulting from a worse
economic, administrative and technical background. Research into the involvement of municipalities in 12 ways and
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forms of cooperation between municipalities was carried out in 2007-2015 on a basic set of 623 municipalities in the
South Bohemian Region. The results were subsequently tested in a correlation and regression analysis, supplemented by
descriptive statistics. To be able to objectively evaluate the intensity of cooperation between municipalities in the region
studied, the author constructed model for evaluating the cooperation between municipalities, using a quantification
method. The quantitative expression of the dimension represents the value of a synthetic indi