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Abstract 
The terms sustainable development and sustainability are now used in many areas and spheres of life 
and become a modern phenomenon in determining the direction of progress. Sustainability is the 
goal of many strategic documents and should be implemented in economic and social life. The 
attractiveness of the terms sustainability and sustainable development leads to high frequency of 
their use, and is also evidence of their multidisciplinary meaning. The aim of this paper is to evaluate 
the management of sustainable development in the countries of the European Union through 
selected indicators characterizing sustainable development and its main dimensions. The paper 
presents the results of the evaluation of sustainable development using selected methods and 
indicators. 
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1. Introduction 
 

Sustainable development is a general and fundamental objective of the 
European Union aimed at continuous improvement of the quality of life and the well-
being of present and future generations based on interconnections among economic 
development, environmental protection and social justice. The aim of the European 
Union, which is referred to in the Monitoring Report on 2011 Review of the European 
Union's Sustainable Development Strategy1, is to achieve continuous improvement of 
the quality of life of the population through sustainable communities that control and 
use resources efficiently and acquire ecological and social innovation potential of the 
economy to ensure prosperity, protection of the environment and social cohesion. 

 
2. Theoretical Foundations of Sustainable Development   
 
 Moldan (2009, p. 88) comprehensibly deals with the historical context of 
sustainable development and the need for environmental protection improvement, and 
states that care for natural resources and the environment is a natural part of life from 
the beginnings of mankind. The United Nations (1983) also tried to solve the 
contradictions between economic growth and the destruction of natural resources base.  
 
 The European Union also considers the issues of sustainability and sustainable 

                                                   
1 Retrieved from: http://ec.europa.eu/eurostat/documents/3217494/5732101/224-SK-SK.PDF [2014-05-03] 

http://register.consilium.europa.eu/doc/srv?l=EN&f=ST%2016818%202009%20INIT
http://register.consilium.europa.eu/doc/srv?l=EN&f=ST%2016818%202009%20INIT
http://ec.europa.eu/eurostat/documents/3217494/5732101/224-SK-SK.PDF
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development as crucial and essential for the further development of the European area. 
Also for this reason, the European Parliament defined sustainable development as the 
improvement of living standards and well-being of people within the limits of the 
capacity of the ecosystems while keeping natural wealth and biodiversity for the present 
and future generations. Sustainable development is explained, or normatively defined, as 
a balance among so-called pillars of sustainable development: ecological, social and 
economic, sometimes completed also with the fourth, cultural pillar, and another pillar, 
i.e. a good public administration. The system of three pillars is possible to derive from 
the fulfilment of the condition of the basic definition of sustainable development 
according to Brundtland, who considers the pursuit of human needs to be the purpose 
of sustainable development.  
 Individual views of sustainability more or less overlap, that is why it is difficult 
to choose the "right" definition. Sustainability is multidimensional, not static and as to 
the content, constantly evolving concept (Huttmanová, 2015).  

Sustainability and sustainable development is also dealt with by Demo, Hronec, 
Tóthová et al., 2007; Maier, 2012; Jeníček, 2010 and others.  

 
3.  The Aim of the Paper and the Methods Used 
 
 The aim of this paper is to evaluate the management of sustainable development 
in the European Union countries through selected indicators characterizing sustainable 
development and its main dimensions.   
 Monitoring of territorial changes and of the efficiency of policies and measures 
for the promotion of sustainable development is a fundamental part of the management 
of sustainable development. By watching the intensity of economic, social and 
environmental phenomena in different parts of the territory and by monitoring and 
evaluation of the changes of physical elements in the territory, it is possible to help 
considerably to provide the knowledge and understanding of ongoing changes, their 
nature and causes. In the paper, selected indicators of sustainable development 
(according to EUROSTAT) are used for the evaluation of sustainable development. 
Analysed data were processed for the year 2014; in two cases (Greenhouse gas emissions 
and CO2 emissions) for the last period available for all the evaluated countries. 
 For the realization of the evaluation by the cluster analysis, we chose nine 
headline indicators of sustainable development representing given themes (Table 1). 

 
Table 1 Themes and selected indicators of sustainable development  
Theme Indicator 
Socio-economic 
development Real GDP per capita 

Sustainable 
consumption and 
production 

Resource productivity   

Social inclusion Persons at-risk-of-poverty or social exclusion   

Public health Healthy life years and life expectancy at birth - females 
Healthy life years and life expectancy at birth - males 

http://ec.europa.eu/eurostat/web/sdi/indicators/socioeconomic-development
http://ec.europa.eu/eurostat/web/sdi/indicators/socioeconomic-development
http://ec.europa.eu/eurostat/web/sdi/indicators/sustainable-consumption-and-production
http://ec.europa.eu/eurostat/web/sdi/indicators/sustainable-consumption-and-production
http://ec.europa.eu/eurostat/web/sdi/indicators/sustainable-consumption-and-production
http://ec.europa.eu/eurostat/web/sdi/indicators/social-inclusion
http://ec.europa.eu/eurostat/web/sdi/indicators/public-health
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Climate change and 
energy Primary energy consumption 

Sustainable transport Energy consumption of transport relative to GDP 
Greenhouse gas emissions by transport mode 

Global partnership CO2 emissions per inhabitant in the EU and in developing countries 
(Source: Eurostat; http://ec.europa.eu/eurostat/web/sdi/indicators) 

  
 The data were processed with the help of a statistical software Statistica 12. 
Evaluation is realized by the method of cluster analysis. From among various methods of 
cluster analysis, we applied hierarchical cluster methods resulting, in graphic 
representation, in a tree diagram called dendrogram. For the measurement of distance 
among individual points, Euclidean distance and the method of the nearest neighbour, 
which are the most frequently applied in cluster analyses, were used.  
Euclidean distance is computed as follows:  
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When creating dendrogram, we assessed the level of faithfulness.  The cophenetic 
correlation coefficient and criterion ∆ (delta coefficient) are the characteristics of the 
evaluation of the quality of dendrogram. Cophenetic correlation coefficient CC is a 
Pearson's correlation coefficient of real and dendrogram's predicted distance: 
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Where:  
x (i,j) – original Euclidean distance between observations i and j 
t (i,j) – dendrogram distance between model data points Ti a Tj 
 

In general, it is valid that the higher the value of CC, the higher the faithfulness 
and better cluster model it is. We accepted model where value of CC ≥ 0,752. 
 

Second criterion quantifying the quality of clusters by the completeness of 
linkage is delta ∆: 

                                                   
2 MELOUN, Milan, Jiří MILITKÝ a Martin HILL, 2005. Počítačová analýza vícerozměrných dat v príkladech. Praha 
: Academia, ISBN 80-200-1335-0.  

http://ec.europa.eu/eurostat/web/sdi/indicators/climate-change-and-energy
http://ec.europa.eu/eurostat/web/sdi/indicators/climate-change-and-energy
http://ec.europa.eu/eurostat/web/sdi/indicators/global-partnership
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Where: 

dij - distance in original distance matrix  
dij* - distance obtained from the dendrogram 
A = 0,5 or 1 
For the quality of acquired clusters, it is required that the value of ∆A    is close to zero.  

 
4. Results and Discussion 
 

We observe the measure of similarity based on selected indicators of sustainable 
development in 28 European Union countries. We monitor this similarity of individual 
countries in the context of headline themes of sustainable development and 
corresponding indicators. We present the observed values of individual indicators in the 
EU countries in Table 2.  
 
 
Table 2: Values of Individual Indicators of Sustainable Development in the EU countries 
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€ per 
capita 

€ 
per 
kg 

1 000 
persons 

years years million 
TOE 
(tonnes of 
oil 
equivalent) 

%; 
index 
100 
= 
year 
2000 

million 
tonnes of 
CO2 
equivalent 

tonnes 

Belgium 33800,0 2,4 2339,0 83,9 78,8 45,0 92,2 24,7 9,1 

Bulgaria 5500,0 0,3 2909,0 78,0 71,1 17,2 103,7 7,4 6,6 
Czech 
Republic 15200,0 1,0 1532,0 82,0 75,8 38,6 97,5 16,6 10,6 
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Denmark 43700,0 2,2 1007,0 82,8 78,7 16,7 93,0 11,9 7,1 

Germany 33800,0 2,1 16508,0 83,6 78,7 291,8 97,9 159,3 10,0 

Estonia 13200,0 0,5 338,0 81,9 72,4 6,6 84,0 2,2 12,9 

Ireland 39500,0 1,8 1274,0 83,5 79,3 13,4 86,6 11,1 8,3 

Greece 17000,0 1,4 3885,0 84,1 78,9 23,7 95,4 17,9 8,2 

Spain 22400,0 2,7 13402,0 86,2 80,4 112,6 89,5 79,4 5,9 

France 31200,0 2,6 11540,0 86,0 79,5 234,5 96,4 131,7 5,7 

Croatia 10200,0 1,1 1243,0 81,0 74,7 7,7 101,3 5,7 4,5 

Italy 25300,0 3,1 17146,0 85,6 80,7 143,8 100,4 103,4 6,5 

Cyprus 20100,0 1,6 234,0 84,7 80,9 2,2 89,4 1,9 8,2 

Latvia 10400,0 0,5 645,0 79,4 69,1 4,4 78,2 2,8 3,6 

Lithuania 11200,0 0,8 804,0 80,1 69,2 5,6 95,8 4,6 4,7 

Luxembourg 78200,0 3,8 96,0 85,2 79,4 4,2 86,6 6,3 20,7 

Hungary 10500,0 0,9 3097,0 79,4 72,3 20,7 88,9 10,1 4,6 

Malta 17500,0 1,4 99,0 84,2 79,8 0,9 92,7 0,5 6,7 

Netherlands 37900,0 3,7 2751,0 83,5 80,0 62,7 91,1 35,6 9,9 

Austria 36000,0 1,7 1609,0 84,0 79,2 30,6 96,2 22,8 8,1 

Poland 10500,0 0,6 9337,0 81,7 73,7 89,1 82,9 44,0 8,4 

Portugal 16300,0 1,1 2863,0 84,4 78,0 20,7 94,3 15,5 4,8 

Romania 6900,0 0,3 8397,0 78,7 71,4 30,8 98,5 15,1 4,2 

Slovenia 17600,0 1,3 410,0 84,1 78,2 6,5 101,1 5,5 7,6 

Slovakia 13500,0 1,1 960,0 80,5 73,3 15,3 77,4 6,8 6,5 

Finland 34100,0 1,1 927,0 84,1 78,4 33,4 98,4 12,1 9,4 

Sweden 40300,0 1,7 1636,0 84,2 80,4 46,2 93,6 18,5 4,8 
United 
Kingdom 30400,0 3,5 15188,0 83,2 79,5 182,4 91,6 113,8 7,6 
(Source: Eurostat; http://ec.europa.eu/eurostat/web/sdi/indicators) 
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Tree Diagram for 28 cases (EU countries)
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Figure 1: Dendrogram for Selected Indicators of Sustainable Development in the EU Countries 
(Source: Own Processing) 

 
Based on the results of the realized cluster analysis depicted in the dendrogram 

(Fig. 1), it is possible to state that evaluated countries are clustered into two relatively 
separated clusters:  

Cluster is composed of: Germany, France, Italy, United Kingdom and Spain  
Cluster is composed of: remaining countries, which also create other separated clusters: 
2a) Belgium, Austria, Sweden, Denmark, Ireland, Finland, Netherlands 
2b) Bulgaria, Estonia, Croatia, Lithuania, Slovakia, Latvia, Cyprus, Malta, Slovenia, 
Hungary, Czech Republic, Greece, Portugal 
2c) Poland 
2d) Luxembourg 

Poland and Luxembourg are not classified as it is not possible to group them 
definitely to any of the clusters according to the selected measure of similarity.  

Within the second cluster, in multiple clusters, the closest linkage (i.e. the 
highest measure of similarity) is shown by the following countries: 
1) Croatia, Lithuania and Slovakia;  
2) Denmark and Ireland; 
3) Greece and Portugal.   

Slovakia shows the highest measure of similarity in the context of the realized 
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cluster analysis with countries Croatia and Lithuania (followed by Latvia and Estonia). 
These countries are closest to each other in individual evaluated indicators of sustainable 
development. Based on the realized cluster analysis, it is possible to state that the 
European Union countries do not create homogeneous group in the field of sustainable 
development and achievement of sustainability.   

 
Conclusion 
 

Sustainable development is relatively difficult to quantify. That is why it is 
complicated to plan, organize and manage the processes in the context of sustainable 
development at individual levels of economic and social life. Management of sustainable 
development is focused on finding a new type of healthier and long-term development. 
It is a set of activities and processes and usage of such tools that aim at securing 
sustainable development. The aim of sustainability management is to create the right 
model of economic and environmental performance of economy in such a way as to 
reach sustainability (Huttmanová, 2015).  
 Realized analysis and its results create a suitable platform for the comparison of 
sustainability of development of individual countries and offer possibilities for the 
identification of the tools which can secure the sustainability of development. This, 
however, requires further examination. The European Union space also provides 
a suitable platform for the comparison of these tools, their selection and implementation 
in the context of a given country. 
 The countries, which are similar in the field of sustainability of development, 
were identified by cluster analysis. Based on the results of evaluation of similarity, it is 
possible to be inspired by more developed countries in the way how they achieved better 
results and progress in the field of sustainability of development. It is obvious that not all 
the tools of other economies are suitable to be used in every country, but it is possible to 
selectively determine and implement some of them in the management of sustainability 
of development. 
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