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Abstract

The main aim of this research paper is to compare the total synthetic measure value of sustain-
able development for each EU country using a multidimensional comparative analysis of the
EU countries in terms of sustainable development. The statistical evaluation of this complex
phenomenon was based on 108 statistical indicators describing 17 goals of sustainable develop-
ment which were taken from the Eurostat database. The statistical data applies mostly to the year
2018. The zero unitarization method was applied as a research tool. Passing through consecutive
stages, the values of synthetic measures with variables determining the subsequent goals of sus-
tainable development were set. Our study led to the ranking of EU countries into groups of high,
medium-high, medium-low and low level of sustainable development. The results confirmed that
the leaders of sustainable development in the EU are Sweden, Denmark, Finland and Austria.
Most EU countries have reached the medium level, while Romania, Bulgaria, Greece and Cyprus
have poorly realized the goals of sustainable development. Due to the growing importance of
countries of the Visegrad group in Europe, this article also subjected them to a more detailed
assessment in terms of their sustainable development. Among the Visegrad countries, only the
Czech Republic has reached a medium-high level of sustainable development. The other three
countries, i. e. Hungary, Poland and Slovakia, hold a similar position in the ranking of EU coun-
tries in terms of sustainable development. Considering future generations, the implementation
of the goals of sustainable development as well as the identification of key indicators for each

country are becoming an important challenge in terms of global market competitiveness.
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1. INTRODUCTION

For years, European Union countries have been striving to transform the EU economy into the

most competitive knowledge-based economy in the world. Hence, one of the main goals of the
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EU is to implement policies of sustainable development (Barbier & Burgess, 2019; Plachciak,
2010; Rhouma, 2010; Ulewicz & Blaskova, 2018).

Sustainable development (SD) is a very popular term, one widely used in scientific literature, legal
acts as well as strategic documents. Although at first glance the concept might seem to be quite
comprehensible, a specific definition and interpretation of the term has provoked broad debate
among theoreticians as well as practitioners (Boons et al., 2013, Gong et al., 2018; Mikusova,
2017).

The terms sustainability and sustainable development have been embraced by big business, gov-
ernments, social reformers and environmental activists, all of which put their own interpretation
on what these concepts mean (Bustowska, 2014; Sutopo, et al., 2018). The most universal and
synthetic approach to sustainable development describes it in terms of uniting goals related to
economic strength, ecologic soundness and social acceptability (Barbier, 2016; Zieliniska, 2011).
SD is a compromise between environmental, economic and social goals which constitute the
welfare of the contemporary and future generations. The economic aspect indicates not only the
satisfaction of present needs, but also securing resources required for needs of future generations
(natural, material, intellectual and social capital). The ecologic aspect means the establishment
of borders of ecologic environment for human activity which should not be crossed. The social
aspect is identified with education and an ability to resolve fundamental social issues, as well as
participation by all in the development processes of the whole system (Ciegis et al., 2009a; Cyrek
& Fura, 2019; Markova et al., 2017; Skare et al., 2013).

The most important shared features included in various definitions of SD are interactions be-
tween economic, ecologic, demographic and social development factors, the necessity for predic-
tions and analyses of the influence on present decisions on the quality of life for future genera-
tions, distributive justice, and emphasizing the non-material aspects of quality of life in welfare
shaping (Elliott, 2006; Zakrzewska, 2019). The primary goal of sustainable development to in-
crease the sustainable competitiveness of economies, which can only be rational when these
systems deal with underlying social problems such as poverty, education and employment, as well
as environmental problems, i.e. pollution, greenhouse gas emissions, renewable energy, etc. to
create the best possible living conditions for societies (Cheba, 2019; Lapinskiene, 2011; Popescu
etal., 2017).

With knowledge advances in terms of the goals of sustainable development come reflections
and critical analyses of the putative achievements towards its ends. The fundamental ambiguities
in defining SD due to its multidimensional and interdisciplinary character along with the great
liberties researchers have taken in construing concrete metrics regarding sustainable develop-
ment present huge challenges. On the other hand, the lack of a consistent or practical definition
for sustainable development may contain a hidden positive element in terms of the scope and

latitude many researchers perceive in studying this field (Meadowcroft, 2007).

The EU has advanced in implementing the ambiguous paradigm of sustainable development.
Therefore, monitoring certain relevant changes in these countries with the help of specially
chosen indicators takes on great meaning. The task is to clearly show the past and future devel-
opments in achieving the goals of SD (Cheba & Szopik-Depczyniska, 2017; Fura & Wang, 2017;




Grzebyk & Stec, 2015; Kolosta et al., 2019; Momete, 2016; Stec et al., 2014; Steuner & Hametner,
2013).

Due to the complexity related to the very meaning of sustainable development, comparisons
of the level as well as evaluations of each European Union country in implementing its goals is
quite a difficult and time-consuming task, especially due to the fact the number and scope of
the goals continue to expand. This task requires the specification of a measurement mode as
well as precise metrics for this type of survey (Mashokhida et al., 2018). Due to the lack of one
generally accepted measure, the authors attempted to operationalize the level of achievement
of sustainable development goals in a synthetic way. We sought to determine the general total
sum of the measure in a comprehensive way, especially due to the fact that the indices of the
strategic document Europe 2020 is coming to an end. We hope that our research will be a basis
for further deliberations and analyses in this field. By joining the research stream on sustainable
development, we would like to present the level of achievement with regard to 17 new develop-
ment goals in each EU country through a comprehensive approach, and classify them according

to a designed synthetic measure.

The paper is organized as follows. In the first and second part of the article, the origin of the
concept of sustainable development linked to competitiveness in Europe is presented, with spe-
cial attention devoted to the achievements of conferences on this topic. The difficulty in opera-
tionalizing the level of sustainable development was a very important aspect emphasized in the
research. All the methodological steps toward formulating a synthetic measure of sustainable de-
velopment were presented in relation to this aspect in part 3. By employing 108 partial variables
(covering the year 2018 and previous years in cases of a lack of data), the authors ranked the EU
countries in terms of value of sustainable development synthetic measure in a cross-section of
the described goals of sustainable development as well as in general terms. An important element
of analysis was to cluster the EU countries and define groups in terms of high, medium-high,
medium-low and low level of sustainable development, which was undertaken in part 4. In the

last part, the results are summarized, with recommendations provided.

2. SUSTAINABLE DEVELOPMENT IN THE EUROPEAN UNION

Assumptions regarding the concept of SD have been recognized as fundamental in the develop-
ment process of all EU member states. These serve as a natural basis for solutions implemented
by the European Union regardless of whether we are dealing with the planning, preparation or
implementation phase (The EU, 2016).

The arrangements made at the Rio Summit in 1992 coincided with the work on the Maastricht
and Amsterdam Treaties, all of which had a major impact on shaping the EU at its very outset.
The Maastricht Treaty later in 1992 clearly underlines the importance of sustainable development
for the Union. This assumption soon went beyond the provisions of the most important treaty
documents, a result evidenced by the fact that the Environmental Action Programme imple-
mented in the years 1992-2000 clearly signaled the goal of the European Union activities in this
area even in its very title On the Road to Sustainability.
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The Treaty of Amsterdam in 1997 strongly emphasized the relationship between sustainability
and environmental protection. Other important program documents that have developed or
supplemented the assumptions of sustainable development adopted by the EU are the Lisbon
Strategy (2002) and the Gothenburg Strategy (Sustainable development in the EU, 2017).

The EU updated the Sustainable Development Strategy in 2006 under the name SDS. In the
light of the provisions of this document, the policy goal of the EU countries is to continually
improve the quality of life of citizens through the establishment of communities that respect
the principle of sustainable development, manage resources and use them effectively, as well as
use economic potential related to ecological and social innovation, ensuring prosperity, environ-
mental protection and social coherence. Any legislative proposal of an undertaken or abandoned
action was to include a description of the potential economic, environmental and social impacts
(Simionescu et al., 2017). Taking into account the changing economic reality along with Europe’s
strengths and weaknesses, the EU commission launched the new strategy Europe 2020 in March
2010, which was released as the follow up to the Lisbon strategy. Europe 2020 puts forward
three mutually reinforcing priorities: smart (developing an economy based on knowledge and
innovation), sustainable (promoting a more resource- efficient, greener and more competitive
economy), and inclusive (fostering a high-employment economy delivering social and territorial
cohesion) growth (European Commission, 2016). Both Lisbon and Europe 2020 contain policies
compelling European Union countries to increase competitiveness as well as maintain sustain-
able development (Dobrovic et al., 2018).

In addition to strategic documents stating a certain general direction, there ate also mote de-
tailed references to the Union sustainable development, which represent the content of various
categories of documents or initiatives (Wskazniki, 2011): White Papers - function as political
declarations regarding specific areas of common EU policy; Green Papers - refer to specific
sectors of integration, can be a starting point for the development of a White Paper; Commu-
nications from the European Commission, Opinions provided by the European Economic and

Social Committee.

The repeated definition of sustainable development in these documents, referring to "building
a sustainable and competitive resource-efficient economy", is the basis on which the proposals
for Huropean activities in strengthening its position have been created and developed. These
actions include increasing the EU competitiveness, fighting climate changes and cleaner, more

efficient energy.

The EU competitiveness is based mainly on the import and export of products and raw materials
worldwide. Europe, however, notes the threat of increasing competitive pressure, especially from
China and North America. The aim of sustainable development is to increase competitiveness
by increasing efficiency and maintaining a leading position in the markets for environmentally
friendly technologies. As a consequence, this is to ensure the efficient use of resources and the

removal of infrastructural obstacles (Balkyté & Tvaronaviciené, 2010).

However, the existence of 17 instead of 8 goals in the Agenda for SD-2030 makes it difficult to
assess their progress (Colglazier, 2015; Kolosta et al., 2019). The new agenda is largely in line with
the Union approach as expressed in recent strategies: Agenda for Change (2011) and A Decent




Life for All (2013). The EU Council conclusions of December 2014 and May 2015 set the goals
and values for a new global partnership, calling for a paradigm shift in favor of a universal,
inclusive and inspiring agenda covering three dimensions: social, economic and environmental.
The Union also sought to add climate issues explicitly to new targets and to take into account
the importance of developing good governance, the rule of law and human rights. In addition,

it stresses the importance to improving policy coherence, better coordination and transparency

of help.

The imperative goal of the EU strives for territorial cohesion, while the implementation of sus-
tainable development assumptions will require the selection of appropriate tools and sets of
indicators describing the level and dynamics of changes in scope. Therefore, the authors have
attempted to show the state of sustainable development for each EU country via synthetic ap-

proach, taking into account all 17 goals, but not analyzing each goal individually.

3. RESEARCH OBJECTIVES, METHODOLOGY AND DATA
OF THE SUSTAINABLE DEVELOPMENT CONCEPT

In the international literature, one can find attempts to operationalize the level of sustainable de-
velopment of various countries in the world. Difficulties in measuring sustainable development

arise from the diversity of definitions and determinants of this development.

The lack of agreement among researchers regarding the importance of individual plans creating

sustainable development results in many ways of measuring this phenomenon (Taylor, 2014).

The selection of indicators that allow measuring the implementation of the concept of sustain-
able development is the subject of constant discussion. They are to answer the question to what
extent development in the studied case corresponds to this idea. However, the use of sustainable
development indicators usually aims to illustrate the degree of implementation of the principles
and individual goals adopted in the SDS (Bartlomowicz & Cheba, 2017; Borys, 2011).

The main aim of this research was to compare the overall synthetic measure value of sustain-
able development for each EU country. The EU countries were ordered in terms of level of
sustainable development. Positions of Visegrad Group countries among the EU-28 were also

determined.
This article attempts to answer the following research tasks and objectives:

1. The EU countries have a diversified level in terms of sustainable development using the

synthetic measures; its assumptions are best fulfilled by the EU-15 counttries.

2. The Visegrad Group countries have taken a similar position in the ranking of the EU

countries in terms of sustainable development.

This article, in the multidimensional comparative research on sustainable development of the
EU countries, includes a total of 108 variables defining 17 of its objectives. The variables defin-
ing Goal 6 and Goal 14 were not included in the study due to the lack of data for all EU countries
(our research limitations). The number of variables (depending on a purpose) ranged from 4 to

10 variables. Statistical indicators were taken from the Eurostat database (Table 1).
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Tab. 1 — Sustainable development goals according to the Agenda for Sustainable Development

—2030. Source: own research

Goal’s Number of
Goal name i
number variables
Goal 1 End poverty in all its forms everywhere 9
Goal 2 End hunger, achieve food security and improved nutrition and 6
oa
promote sustainable agriculture
Goal 3 Ensure healthy lives and promote well-being for all at all ages 10
Goal 4 Ensure inclusive and equitable quality education and promote -
a
© lifelong learning opportunities for all
Goal 5 Achieve gender equality and empower all women and girls 9
Ensure availability and sustainable management of water and
Goal 6 No data

sanitation for all

Ensure access to affordable, reliable, sustainable and modern
Goal 7 8

energy for all

Promote sustained, inclusive and sustainable economic growth,

Goal 8 full and productive employment and decent work for all ?

Goal 9 Build resilient infrastructure, promote inclusive and sustainable 6
industrialization and foster innovation

Goal 10 Reduce inequality within and among countries 7

Goal 11 Make cities and human settlements inclusive, safe, resilient and g

o sustainable

Goal 12 Ensure sustainable consumption and production patterns

Goal 13 Take urgent action to combat climate change and its impacts
Conserve and sustainably use the oceans, seas and marine

Goal 14 . No data
resources for sustainable development
Protect, restore and promote sustainable use of terrestrial

Goal 15 ecosystems, sustainably manage forests, combat desertification, | 5
and halt and reverse land degradation and halt biodiversity loss
Promote peaceful and inclusive societies for sustainable devel-

Goal 16 opment, provide access to justice for all and build effective, 7
accountable and inclusive institutions at all levels
Strengthen the means of implementation and revitalize the

Goal 17 - 4

Global Partnership for Sustainable Development

Statistical evaluation of the level of sustainable development of the European Union countries
was carried out using the zero unitarization method (ZUM) (Kukuta & Bogocz, 2014; Balcerzak,
2015), belonging to the group of methods called the multidimensional comparative analysis. The
choice of this method among many methods of linear ordering of objects was determined by
the fact that it is an internationally accepted way of bringing variables to comparability. It was

used, for example, as part of the Human Development Index (HDI) calculation methodology
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(Hollanders, 2019) and, for example, in determining the Summary Innovation Index of the EU
countries. It can also be seen that the zero unitarization method is quite often used in the assess-
ment of the so-called complex phenomena, i. e. those that cannot be described with one indica-
tor. It allows to determine the value of synthetic (aggregate) measure (SM) on the basis of partial
information contained in many variables. Based on the value of a synthetic measure, objects can
be ordered from the best to the worst in terms of the studied complex phenomenon, i. e. the level
of sustainable development - the problem raised in the article. Such a comprehensive approach
allows to set a hierarchy of countries due to the level of sustainable development and to indicate

similar countries from a point of view of the level of analyzed phenomenon.
The methodology consists of a few steps:

1. Presentation of values of variables in the form of an observation matrix:

oy A Xy )
xo| %21 22 A xy
M M M M
Xnl Xn2 A Xnm
where:

9

x; - the value of the variable X (= 1,2,...,m) in the object O, (=1,2,..., n),

2. Bringing variables to comparability, using an appropriate (depending on the nature of the vari-

able) normalization method:

for stimulants 2
g = xij—miin{xij}
TR
J
. for destimulants 3)
Xij—mIngx;j
xyominfx,)
Zij = R;
xij— min{x;;}
L
_— X < Cp;:
coj —minfx;;} Y o .
i for neutral variables “)
zij = 1 xij = coj

Lmlax{xi]-}—xi]-

—_— X;: > Cni
miax{xij} —Coj Y 0Jj

where: g; - normalized value of j-th variable for the /-th object, x;,- value of j-th variable for the

/a
/~th object, R - range for the j-th variable, ¢, - nominal value.

Stimulants are variables whose high values are desirable from the assumed point of view, e. g. the
level of sustainable development, while the low ones are undesirable. Destimulants are variables
whose low values are desirable from a particular point of view, while high values are undesirable.
Nominants are variables for which there is an "optimal" level, and both downward and upward

deviations are undesirable.

3. Determining the values of synthetic measures, taking into account the variables specifying
individual sustainable development goals (SM,,,), according to the formula:
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The synthetic measure takes values from the range [0; 1]. The closer to 1, the higher the level of
sustainable development of the object under scrutiny (EU country) in regard to the examined

objective.

4. Calculation of the total value of sustainable development synthetic measure ( SM,) for each
individual EU country as an arithmetic mean of synthetic measures determined for individual 15
sustainable development goals. Two objectives, i. e. Goal 6 and Goal 14, were not included due

to the lack of data at the level of all countries of the European Union:
SM,=1/15 (SM,, + SM, + SM; + A +SM,,) )

This approach has its justification, because each of the individual sustainable development goal
makes the same contribution to the final assessment of the level of sustainable development of
the EU countries, and also makes it independent of the number of variables defining a given

sustainable development goal.

5. Classification of objects into similar four groups in terms of the level of sustainable develop-

ment according to the scheme:

Group I:  SM,, >SM, +S, high level

Group Il: SM, +Sg,, >SM,, > SM, medium-high level ©)
Group II1: ST\/Il >SM,; > STV[[ =Sy, medium-low level

Group IV: SM, < ST\/[, =S, low level

where:

SM , - mean value of the total synthetic measure

S, - standard deviation of the total synthetic measure.

4. RESULTS AND DISCUSSION

Table 2 (see appendix) contains the values of synthetic measures for the EU countries calculated
for individual sustainable development goals, in accordance with formula no. 5. Countries classi-
fied in group I (with a high level of sustainable development) and group II (with a medium-high
level of development) under individual objectives are marked in bold, in accordance with the

division diagram/scheme No. 7.

Analyzing the data in Table 2, it can be seen that the obtained values of synthetic measures for
the countries of Western and Northern Europe (EU-15) clearly differ from the rest of the EU.
In addition, it should be noted that it is these countries that dominate in terms of value of the
majority of partial indicators affecting the level of sustainable development. On the other hand,
certain EU countries do not stand out regarding the majority of sustainable development goals.
These include Bulgaria, Greece, Spain, Croatia, Cyprus, Portugal and Romania. Our article also

draws attention to the results of research in the field of sustainable development for the Visegrad
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countries, i. e. the Czech Republic, Hungary, Slovakia and Poland. It should be mentioned that
although the Visegrad countries only joined the EU in 2004 and they differ in size and popula-

tion, this group ranks among one of the fastest growing economic blocks in Europe (Table 3).

Tab. 3 — The most important economic indicators for the Visegrad countries in 2018. Source:

own research

Indicators Czechia Hungary | Poland | Slovakia
Area in km? 78 866 93030 312679 |49 0345
Population in millions 10.7 9.7 38.2 5.45
GDP per capita in USD 23077 15928 15250 19950
GDP growth rate in % 3.0 4.9 5,1 4.1
Unemployment rate in % 2.2 3.7 3.9 6.5

The research results regarding the position of the Visegrad countries against the EU in terms of
the level of sustainable development are presented in Table 4. An analysis of our results shows
that among the V4 countries, the Czech Republic presented a relatively good situation in terms

of accomplishing individual sustainable development goals.

The Czech Republic is a leader in terms of Goal 1. (Absence of poverty) and Goal 10. (Reduced
inequalities), achieving Ist and 2nd place, respectively, in the entire EU. The Czech Republic
placed 6th in terms of reaching Goal 2 (Zero hunger), Goal 8 (Decent work and economic
growth) and Goal 11 (Sustainable cities and communities). It also took a strong 8th place in
Goal 17 (Partnerships for the goals). The other countries of the Visegrad group, i. e. Hungary,
Poland and Slovakia, were usually in the second half of the EU rankings created for most of the
sustainable development goals. A relatively high ranking of 8th place went to Hungary only in
the case of Goal 11 (Sustainable cities and communities), as was the case of Slovakia for Goal 15

(Life on land).

Tab. 4 — Positions of the Visegrad countries in relation to other EU countries in terms of the

value of synthetic measures for purposes of sustainable development. Source: own research

Country Goal number

1 2 3 4 5 7 8 9 10 (11 (12 |13 |15 |16 |17
Czechia 1 6 18 |17 |23 |17 |6 1 |2 6 23 |15 |13 |21 |8

Hungary 13 119 |19 |21 |26 |19 |16 |15 |16 |8 21 |11 |15 |15 |18
Poland 17 124 |22 |15 |11 |16 |23 |22 |19 |18 |26 |24 |19 |11 |24
Slovakia 10 |11 |14 |23 |22 |15 |21 |20 |14 |9 22 |16 |8 25 |26

In the next stage of the research, using formula No. 6 the values of the total synthetic measure of
sustainable development () were determined for the respective EU countries, with the placing of
the Visegrad countries in the constructed ranking determined (Figure 1).
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Fig. 1 — Ranking of the EU countries in terms of the value of the total synthetic measure of sustainable develop-

ment. Source: own research

The data presented in Figure 1 show that Sweden, Denmark, Finland and Austria are leaders in
terms of sustainable development with regard to these 15 objectives. Romania, Bulgatia, Greece
and Cyprus are in the worst situation. In the EU countries ranking, the Czech Republic, Hun-
gary, Slovakia and Poland took similar positions: 10th, 16th, 19 th and 21st place respectively.

The article also classifies the EU countries into similar groups in terms of the level of sustainable

development according to Scheme 7. The results are presented in Figure 2.

A group with a high level of sustainable development was made up of 4 countries, i.e. Swe-
den, Denmark, Finland and Austria. These countries achieved the most favorable average values
for up to 66 output variables determining sustainable development. Nine EU countries have a
medium-high level of sustainable development. These are Ireland, the Netherlands, Slovenia,
Germany, France, the Czech Republic, the United Kingdom, Belgium and Luxembourg. This
group stood out in terms of the average values of 16 sustainable development output variables.
On the other hand, the medium-low level was found in 11 EU countries: Malta, Spain, Hungary,
Portugal, Estonia, Slovakia, Italy, Poland, Croatia, Lithuania and Latvia. In this group, the aver-
age values of 10 output variables of sustainable development turned out to be the most favorable.
Four EU countries, i.e. Cyprus, Greece, Bulgaria and Romania, are included in the group of
countries with a low level of sustainable development. The number of output variables with the
most favorable average values in this group of countries was 16, but this did not improve their

position in the European ranking.

The results of the research obtained by the authors confirm that there are countries clearly dif-
ferent from the other countries being part of the EU in terms of the achieved level of sustainable
development. These include Sweden, Finland, Denmark and Austria - leaders. The second group

includes those located in Western Europe, which is Ireland, United Kingdom, Netherlands, Bel-
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gium, Germany, Luxembourg, France and only one country from Central and Eastern Europe,
which is the Czech Republic. These countries (except for the Czech Republic) are members of
the EU-15 and properly implement the concept of sustainable development. However, several
countries from this group, i.e. Greece, Italy, Portugal and Spain, have evident problems in this

aspect as they were classified into medium and low sustainability classes.

Hl rioh level
I medium-high level
I:l medium-low level
[ ]lowlevel

[ ] notmember EU

/

s

Denmatrl
25y

Cyprus
g

LY
Malta

Fig. 2 — Classification of the EU countries into groups with a similar level of sustainable development total synthetic

measure. Sonrce: own research

The results of the conducted research confirmed the diversified level of sustainable development
in the EU countries and the fact that its assumptions are best met by the EU-15 countries (the

results of the research objective 1).

Among the countries of the Visegrad group, only the Czech Republic achieved a medium-high
level of sustainable development, taking 10th place in the overall ranking of EU countries. Hun-
gary, Poland and Slovakia each reached a similar, medium-low level of sustainable development,
taking the 16th, 21th and 19th position, respectively. A number of differences among these coun-
tries occur with regard to the implementation of the concept of sustainable development across

each country’s individual goals (the results of the research objective 2).

Similar results regarding the assessment of the level of sustainable development of EU countries

are presented in a study by Cheba (2019). In this research, however, she used 64 variables de-
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scribing 17 goals of the 2030 Agenda. Her research shows that countries located in Northern and
Western Europe have achieved much better results in terms of the ability to compete sustainably
than do the countries of Eastern and Southern Europe. Northern and Western countries are
those indicated as the most economically developed, while at the same time the most competitive
in the entire European Union. Compared to other results, e.g. research by Popescu et al. (2017),
the authors used the Hierarchical Clustering methodology, aiming at evaluating the global com-
petitiveness and performance of the EU countries in terms of a sustainable development model
using four indices: HDI, EPI, GCI and GDP per capita.

5. CONCLUSION

Looking for modern indicators and global indices of economic growth, Europe, stimulating its
competitiveness and innovation, currently uses the concept of sustainable development, to which
many legal acts, political documents and development strategies refer to at all levels, from local

to global, allowing to unlock its development and competitive potential.

Despite the growing popularity, the scope of employment of this concept in practical terms is
small, and the effect is that no clear changes are observed in the implementation of the assump-
tions. It seems that the reason for its low level of implementation may be its complex and inter-
disciplinary character, which encompasses various dimensions: economic, social, environmental

or spatial.

The significant diversity of living standards in the world is an important factor hindering the

implementation of the concept of sustainable development. The challenges of this idea are more

easily met by highly developed countries, which is largely due to the greater social awareness of
their inhabitants. Sustainable development is a complex phenomenon due to the wide range of
factors that cover it. In the literature on the subject, there is no single measure of sustainable

”»

development that could involve everything the concept “sustainability” means (Ciegis et al.,
2009b). This encouraged the authors to attempt to develop such a measure and compare the EU
countries in terms of the level of implementation of all sustainable development goals. Liu et al.
(2017) pointed to the fact that different sustainability indicators tend to reflect different or even
converse outcomes in terms of countries and need to clarify whether these indicators are actually

coherent with each other.

The research results obtained by the authors show strong spatial differentiation of European
countries in terms of the achieved indicator of sustainable development. The countries of West-
ern and Northern Europe are higher in the rankings while the countries of Southern and Eastern

Europe are lower.

For the EU to be strong, competitive, secure and rich, and for the cohesion policy to be imple-
mented, every country must pursue an active and responsible policy to achieve sustainable devel-
opment goals. The EU is a community of countries that are different, but are also aware of the
challenges they must face. Therefore, it is so important for researchers to monitor and analyze
achievements in implementing sustainable development assumptions. In the future, this will al-

low not only to assess the progress of the respective EU countries in achieving the objectives of




sustainable development, but also to conduct an appropriate policy to support activities aimed at
reaching its goals. It means to develop the key indicators of sustainable development in the con-
text of SDG: quality education, environment protection, development of science and research,

eco-innovation, modern technologies and digitalization in various areas of economic systems.

However, this research and our findings also have some limitations as for the year 2018, and
mainly, previous years for the reason of a lack of data unavailability, a lack of data of some sus-

tainable goals in measuring a synthetic way of individual countries.

It seems that in the future research, it would be interesting to analyze sustainable development
of the EU countries taking into account the challenges of competitiveness in a longer time ho-
rizon as well as assess these changes over time. We would like to compare our findings with the
findings of the newest empirical studies and investigate the development trajectory of the EU
countries at least three years by extending the multidimensional methods used, enlarging the
dataset and a cross-sectional analysis of studied goals of sustainable development and sustainable

competitiveness.
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APPENDIX

Tab. 2 — The values of synthetic measures of the EU countries for individual sustainable develop-

ment goals. Source: own research

No | Countries Goal 1 Goal 2 Goal 3 Goal 4 Goal 5 Goal 7 Goal 8 Goal 9
1 Belgium 0.702 0.376 0.695 0.659 0.645 0.453 0.655 0.636
2 Bulgaria 0.315 0.438 0.444 0.265 0.433 0.443 0.356 0.171
3 Czech Republic 0.936 0.502 0.599 0.614 0.436 0.555 0.668 0.464
4 Denmark 0.770 0.560 0.785 0.788 0.602 0.749 0.778 0.822
S Germany 0.759 0.499 0.645 0.649 0.522 0.516 0.695 0.596
6 Estonia 0.580 0.452 0.546 0.686 0.455 0.549 0.571 0.262
7 Ireland 0.680 0.475 0.781 0.791 0.524 0.626 0.642 0.467
8 Greece 0.332 0.436 0.590 0.317 0.408 0.542 0.275 0.363
9 Spain 0.577 0.501 0.731 0.482 0.497 0.591 0.428 0.330
10 | France 0.787 0.515 0.633 0.662 0.598 0.573 0.618 0.604
11 Croatia 0.578 0.353 0.533 0.393 0.538 0.592 0.461 0.277
12 | Italy 0.484 0.627 0.756 0.286 0.447 0.562 0.378 0416
13 | Cyprus 0.571 0.383 0.649 0.513 0.502 0.425 0.504 0.218
14 | Latvia 0.437 0.472 0.299 0.616 0.627 0.626 0.549 0.166
15 | Lithuania 0.462 0.381 0.428 0.690 0.677 0.444 0.546 0.146
16 | Luxembourg 0.670 0.371 0.636 0.780 0.665 0.276 0.644 0.472
17 | Hungary 0.682 0.404 0.596 0.500 0.394 0.546 0.558 0.409
18 | Malta 0.821 0.116 0.664 0.553 0.323 0.605 0.631 0.360
19 | Netherlands 0.818 0.298 0.789 0.824 0.603 0.502 0.820 0.617
20 | Austria 0.801 0.550 0.657 0.695 0.618 0.564 0.653 0.687
21 | Poland 0.668 0.369 0.535 0.641 0.600 0.560 0.454 0.266
22 | Portugal 0.585 0.446 0.445 0.539 0.579 0.579 0.508 0.375
23 | Romania 0.357 0.237 0.332 0.233 0.369 0.677 0.323 0.159
24 | Slovenia 0.768 0.486 0.634 0.699 0.688 0.573 0.619 0.419
25 | Slovakia 0.765 0.472 0.642 0.404 0.443 0.562 0.501 0.326
26 | Finland 0.845 0.449 0.720 0.716 0.607 0.497 0.723 0.671
27 | Sweden 0.775 0.550 0.855 0.816 0.700 0.678 0.809 0.746
28 | United Kingdom 0.674 0.449 0.773 0.689 0.498 0.624 0.647 0.450
No | Countries Goal 10 Goal 11 Goal 12 Goal 13 Goal 15 Goal 16 Goal 17
1 Belgium 0.694 0.550 0.479 0.512 0.479 0.592 0.379
2 Bulgaria 0.129 0.339 0.440 0.522 0.650 0.291 0.455
3 Czech Republic 0.746 0.634 0.451 0.561 0.520 0.478 0.531
4 Denmark 0.693 0.631 0.737 0.779 0.461 0.683 0.761
5 Germany 0.653 0.532 0.514 0.471 0.510 0.676 0.567
6 Estonia 0.323 0.681 0.273 0.482 0.673 0.546 0.519
7 Ireland 0.615 0.682 0.684 0.545 0.496 0.672 0.488
8 Greece 0.391 0.396 0.641 0.669 0.558 0.405 0.407
9 Spain 0.427 0.542 0.639 0.563 0.493 0.490 0.430
10 | France 0.693 0.540 0.635 0.606 0.468 0.415 0.352
11 Croatia 0.290 0.498 0.626 0.675 0.668 0.480 0.373
12 | Italy 0.391 0.538 0.685 0.644 0.348 0.478 0.438
13 | Cyprus 0.484 0.416 0.517 0.377 0.383 0.465 0.378
14 | Latvia 0.116 0.416 0.545 0.678 0.633 0.369 0.462
15 | Lithuania 0.166 0.529 0.512 0.584 0.566 0.520 0.387
16 | Luxembourg 0.567 0.538 0.338 0.190 0.548 0.790 0.619
17 | Hungary 0.491 0.617 0.478 0.586 0.501 0.501 0.405
18 | Malta 0.614 0.445 0.599 0.688 0.345 0.503 0.547
19 | Netherlands 0.606 0.486 0.621 0.506 0.412 0.600 0.477
20 | Austria 0.725 0.636 0.571 0.529 0.446 0.741 0.491
21 | Poland 0.420 0.507 0.434 0.497 0.472 0.592 0.366
22 | Portugal 0.349 0.407 0.681 0.664 0.555 0.623 0.293
23 | Romania 0.044 0.304 0.566 0.720 0.452 0.468 0.339
24 | Slovenia 0.758 0.548 0.534 0.551 0.611 0.498 0.578
25 | Slovakia 0.533 0.587 0.461 0.560 0.583 0.415 0.341
26 | Finland 0.627 0.755 0.445 0.558 0.772 0.659 0.376
27 | Sweden 0.689 0.688 0.583 0.668 0.756 0.649 0.657
28 | United Kingdom 0.508 0.503 0.648 0.584 0.437 0.484 0.608
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