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Abstract

The 17 Sustainable Development Goals (SDGs) proposed by the United Nations Commission 
on the Environment seek to move as close as possible to achieving balanced sustainable 
development that considers the needs of present generations without compromising the needs 
of future generations. The aim of the paper is to present the results of the analysis of the process 
of implementation of the global Sustainable Development Goals (SDGs) in the V4 countries 
for 2022 based on selected indicators. Since data on the achievement of individual goals was 
not available for all goals, we thus used the comparison of sustainable development indices of 
the countries in the analysis of the secondary data that were available. Given that sustainability 
is also linked to country competitiveness, we also analyze the country competitiveness index. 
In the analysis, we focused on finding statistically significant differences in the achievement of 
each goal in the V4 countries and statistically significant correlations between the SDGI and the 
WCI. The results of the analysis showed that the Slovak Republic is the most successful among 
the V4 countries in terms of competitiveness in sustainable development, and Hungary is the 
least successful. In addition to the above, the results of our research expand knowledge in the 
field of sustainable development in the V4 countries and can also serve as a basis for further 
study and research on sustainability with links to country competitiveness.

Keywords: Sustainable development, SDGs, SDG-I, WCI, competitiveness

Introduction

Sustainability research is an extremely topical issue 
today. However, sustainability is not just one separate 
research area that does not affect other aspects of 
research, but it is an area that is interconnected in almost 
all areas of life. Sustainability, although perceived mainly 
in ecological terms, also affects the competitiveness of 
countries. Alonso-Almedia & Celemin-Pedroche [1] 

focused on this fact at the research level, dealing mainly 
with the relationship between the competitiveness and 
sustainability of a tourist destination. 4 years later, 
Rodriguez-Diaz & Pulido-Fernandez [2] explored in 
their paper that sustainability is currently a key factor for 
assessing the sustainability of tourism competitiveness. 

The link between sustainability and competitiveness 
has also been confirmed in the research of Vašaničová 
et al. [3], in which the authors focused on the business 
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environment and measured the level of competitiveness 
through the Business Environmental Pillar of the Travel 
and Tourism Competitiveness Index (TTCI). All this 
research has in common and confirms the fact that 
sustainability does not apply only to one area of research 
but has an interdisciplinary character, and therefore its 
investigation applies to several research levels [4]. 

To achieve an increasing level of sustainability, 
17 global Sustainable Development Goals have been 
created, the fulfillment of which contributes to increasing 
the level of sustainability of countries and thus to plans to 
achieve the 2030 Agenda. 

Theoretical Background

Sustainable development was first defined 
as “development that meets the needs of present 
generations without compromising the ability of future 
generations to meet their own needs” in the United 
Nations Environment Commission’s “Our Common 
Future” document [5].

Economic development, social development, and 
environmental protection are interdependent and mutually 
reinforcing components of sustainable development” 

[6]. Each of these factors has played an important role 
in recent years in innovation efforts, financing, and 
global development [7]. In terms of social development, 
in addition to eradicating poverty and population well-
being, quality education is another important factor 
today, bringing about innovation in teaching methods, 
particularly digital teaching, but also increased mobility 
of pupils and students [8].

Economic development mainly concerns business 
inputs on the ground, innovation, the development of 
the knowledge economy, and digitalization, such as 
the introduction of robotic automation processes for 
business, which has become one of the main variables to 
increase competitiveness and further develop the market 
and business [9, 10]. 

The focus in environmental protection is on 
sustainable development in the form of renewable energy 
such as wind, solar, and other forms of green energy, for 
which sustainable development is also important and 
must be ensured through various supporting policies, 
the inclusion of community projects, and funding 
programs [11, 12]. Moreover, research has shown that 
at country level, there is a high correlation (and possible 
relationship) between social sustainability, innovation, 
and competitiveness [13]. 

Table  1. Sustainable Development Goals

Sustainable Development Goal Description
01 No poverty End poverty in all its forms, everywhere.

02 Zero hunger End hunger, achieve food security and improved nutrition, and promote sustainable 
agriculture.

03 Good health and well-being Ensure healthy lives and promote well-being for all at all ages.

04 Quality education Ensure inclusive and equitable quality education and promote. Lifelong learning 
opportunities for all.

05 Gender equality Achieve gender equality and empower all women and girls.
06 Clean water and sanitation Ensure affordable and sustainable water management; and sanitation for all.
07 Affordable and clean energy Ensure access to affordable, reliable, sustainable, and modern energy sources for all.

08 Decent work and economic growth Promote sustainable, inclusive, and sustainable economic growth, full and productive 
employment, and decent work for all.

09 Industry, innovation, and infrastructure Building resilient infrastructure, promoting inclusiveness and sustainability industrialization, 
and support for innovation.

10 Reduced inequalities Reducing inequality within and between countries.
11 Sustainable cities and communities Making cities and human settlements inclusive, safe, resilient, and sustainable.
12 Responsible consumption and production Ensure sustainable consumption and production patterns.
13 Climate action Take urgent action to combat climate change and its consequences.

14 Life below water Conservation and sustainable use of oceans, seas, and marine resources for sustainable 
development

15 Life on land
Protecting, restoring, and promoting sustainable use of terrestrial areas, ecosystems, 
sustainable forest management, combating desertification, halting, and reversing land 
degradation, and halting biodiversity loss.

16 Peace, justice, and strong institutions Promoting peaceful and inclusive societies for sustainability, development, ensuring access 
to justice for all, and effective building, of accountable and inclusive institutions at all levels.

17 Partnerships for the goals Strengthening the means of implementation and global revitalization. Partnership for 
Sustainable Development.

(Source: Un-SDGs [20])
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In 2015, the United Nations (UN) General Assembly 
formally adopted the “2030 Agenda” for Sustainable 
Development, which provides a framework for “peace 
and prosperity for people and the planet, now and into 
the future” [14]. 

As part of this agreement, all Member States of 
the United Nations, following a participatory process 
involving several stakeholders, have agreed on 
sustainable development through the identification of 
Sustainable Development Goals (SDGs) that can be used 
to provide an indicator and measure progress towards 
the SDG [15, 16]. The 17 Sustainable Development 
Goals (SDGs) found in Table 1 are a way to understand 
a variety of socially significant topics, from eradicating 
global poverty to taking urgent action to combat climate 
change and its impacts by 2030, and are outlined in the 
UN document entitled Transforming our world: The 2030 
Agenda for Sustainable Development [14]. 

The aim of the listed SDGs is to inspire the 
operationalization and integration of sustainability into 
organizations worldwide, address the current and future 
needs of stakeholders, and contribute to achieving 
sustainable development for society. Although this global 
initiative is authoritative and a source of inspiration, 
divergent interpretations of the SDGs require further 
efforts through policymaking, as well as the need to 
improve the understanding and scientific resonance of 
future initiatives like the SDGs [17-19]. 

The assessment of the 17 SDGs has focused 
extensively on the formulation of appropriate targets 
and indicators for each goal [21]. Moreover, as outlined 
by Sachs [22], SDGs “aim at combining economic 
development, environmental sustainability, and social 
inclusion”, and thus, by definition, must encompass 
a wide range of targets and indicators. The SDGs are 
crucial to achieving sustainable development at all levels 
of society [23]. Just looking at the individual goals, they 
are multidisciplinary – they relate to key areas that have 
a decisive impact on raising the level of sustainability 
in all countries in the world, as also noted by Scherera 
et al. [24] in their study. It is recognized that some 
progress has been made towards the SDGs. However, 
some critics, such as Des Gasper [25], argue that themes 
in the SDGs such as migration, terrorism, capital flight, 
and democracy are missing. Fonseca & Carvalho [17] 
therefore found in their study the impact and links of 
individual relationships between the different SDGs. 
Indeed, there are situations where achieving a sustainable 
development goal makes it impossible to make progress 
on another goal or where success under the SDG depends 
on the success of another [26]. For example, as poverty 
and inequality are reflected in consumption volumes [27], 
developments in poverty lead to alleviation (SDG 01), and 
reductions in inequalities (SDG 10) could lead to higher 
living standards. Therefore, the impact and relationship 
of individual targets is an important factor when looking 
at the SDGs listed above [28]. 

Therefore, the subject of our research became the 
analysis of the sustainability of selected countries with a 

link to their competitiveness. In this paper, we evaluated 
the sustainability of the V4 countries in terms of meeting 
individual global goals of sustainable development, 
which are considered a relatively homogeneous territory 
in Central Europe. 

The V4 countries have their justification both in the 
research sphere and in terms of the historical development 
of these countries. We decided to compare the sustainability 
of the V4 countries based on quantified competitiveness 
indices and the Sustainable Development Goals index. 
To study countries’ competitiveness in the field of 
sustainability, a sustainability competitiveness index has 
been developed that considers the needs of both areas and 
quantifies the level of competitiveness of countries.

In view of the above, the countries of the V4 Visegrad 
region, namely the Czech Republic, Hungary, Poland, 
and Slovakia, have become the subject of our interest, 
which is also trying to find ways and ways of a common 
approach to solving the challenges of sustainable 
development. As an example, we can mention the 
holding of The Planet Budapest 2021 Summit, which 
took place in Budapest, Hungary, from November 30 to 
December 2, 2021. The aim of the event was to raise 
public awareness of adverse environmental, social, and 
economic practices and their impacts, and to highlight 
that these negative changes are reversible. Participants 
focused on nine areas, namely: sustainability in a post-
COVID world, climate change, a circular economy, 
energy efficiency and security, smart cities, water 
and food security, transport, financing sustainable 
development, and waste management. 

The issue of assessing the level of sustainable 
development in the Visegrad region is also dealt with by 
academics and researchers. In their research, researchers 
Esses et al. [29] from the Budapest University of 
Technology and Economics focused on exploring the 
relationship between the transformation of digitization and 
sustainability in the V4 member countries. Their results 
show the extent of digital performance across countries 
and the relationship between digital performance and 
sustainability indicators. 

Researchers Sobczak et al. [30] from Wroclaw 
University of Economics and Business in Jelenia 
Góra, Poland, in turn, addressed issues related to the 
implementation of SDG 1: No poverty. Their aim was 
to assess the diversity within the V4 countries in 2005–
2018 in terms of the level of poverty and sustainable 
development in the area without poverty and to identify 
the impact of the level of socio-economic development 
in the studied countries on sustainable development in 
the area without poverty. According to their findings, the 
highest level of sustainable development is represented 
by the Czech Republic, followed by Slovakia. The 
highest average dynamics of change occur in Poland and 
Hungary, resulting in the gradual elimination of existing 
disproportions.

The aim of the research by the authors Čepelová 
& Douša from Pavol Jozef Šafárik University Košice, 
Slovak Republic [31] was to identify the results of 
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meeting goal 11 of the 2030 Agenda: Make cities 
and human settlements inclusive, safe, resilient, and 
sustainable in the V4 countries. They obtained interesting 
results in various indicators. As for the resulting average 
of the V4 countries for all surveyed indicators in terms 
of the possibility of achieving 100% of goal 11 of the 
2030 Agenda by 2030, the authors found that all V4 
countries except the Czech Republic have more than 50% 
chance of succeeding. The Czech Republic has values 
just under 50%, so it shows the lowest probability of 
all V4 countries that it will achieve the target values of 
the studied indicators by 2030. All countries analyzed 
are taking the necessary steps to develop appropriate 
strategies and concepts to achieve the final achievement 
of goal 11.

Material and Methods

The aim of the paper is to present the results of the 
analysis of the process of meeting the global goals of 
sustainable development (SDGs) in the V4 countries 
for 2022 based on selected indices. The process of 
achieving global sustainable development goals (SDGs) 
in the Visegrad countries during 2022 is mapped through 
the Global Sustainable Development Goals Index. 
The Sustainable Development Goals Index (SDG-I) 
was selected mainly to overcome the limitations of 
information found on the website of the Statistical 
Office of the European Union, where we will look in 
vain for data on the implementation of individual global 
sustainable development goals for 2022. 

The Sustainable Development Goals Index (SDG-I) 
was developed by Jeffrey Sachs et al. [32] on behalf of the 
Bertelsmann Stiftung and the Sustainable Development 
Solutions Network (SDSN) in 2015. It aims to develop 
and implement a single indicator to monitor progress 
towards the SDGs at a global level and to support the 
identification of priority areas for action, track overall 
developments, and allow for international comparisons 
and benchmarking. The objective of the Sustainable 
Development Index relies on available data from several 
publicly available sources, covering all 193 member 
states of the United Nations since 2016. It comes from 
a scoring system that uses an arithmetic mean for 
aggregated indicators relating to each of the 17 SDGs 
sequentially before “averaging” results into a single 
metric [33]. The equal weight system is deliberately 
used to express international commitments to “treat each 
SDG equally and as an integrated and indivisible set of 
goals” [32]. The Sustainable Development Index does 
not aim to replace the global scoreboard of indicators for 
monitoring the SDGs [34]. However, it has enormous 
potential (like other well-known composite indicators) 
to identify priority areas for action, track overall 
progress, and thus make international comparisons. 

The data we work with in the paper is secondary 
in nature and comes from the European Sustainable 
Development Report 2022. Based on our theoretical 

background and previous research, we have established 
the following 3 research hypotheses:
1. The implementation of the Sustainable Development 

Goals in individual V4 countries for 2022 is the same.
2. The changes in the implementation of the Sustainable 

Development Goals in the V4 countries for 2022 are 
the same. 

3. The V4 Sustainable Development Goals Index is 
dependent on the V4 Competitiveness Index.
At the research level of the paper, we verified the 

established research hypotheses in the statistical program 
R using appropriate tests. For the first and second 
hypotheses, where we test for differences in achievement 
as well as changes in achievement of individual SDGs, 
we use a t-test. For the third hypothesis, where we 
test the dependence of the SDG index and the global 
competitiveness index, we use panel analysis focusing on 
fixed effects. 

When verifying research hypotheses, we consider 
a significance level of 0.05. The decision rule for these 
research hypotheses is as follows: 
•	 If the p-value is ≤ α, we reject the H0 hypothesis. There 

are statistically significant differences/associations 
between variables. 

•	 If the p-value is > α, we cannot reject/reject the H0 
hypothesis. There are no statistically significant 
differences/associations between variables.
From the results of analysis and testing of statistical 

hypotheses, it will be possible to determine which of the 
V4 countries is the most successful in meeting the SDGs 
and vice versa, which country does not perform so well 
in this regard, which is also related to the competitiveness 
of countries in the field of sustainability. The results of 
our analysis expand knowledge in the field of sustainable 
development in the V4 countries through the fulfillment 
of global sustainable development goals and, at the same 
time, can serve as a basis for further study and research 
on sustainability, which are very urgent in view of current 
global problems. 

Results and Discussion

For 2022, all V4 countries will keep their SDG-I 
score at about 70% [35]. Compared to the European 
Union average (which is at 72.0%), all V4 countries 
are significantly successful in achieving the Sustainable 
Development Goals. In Table 2, we can see that the Czech 
Republic ranks best in the implementation of the SDGs 
in this regard, which is in the top ten countries in the 
Sustainable Development Index and, at the same time, is 
also 2.2% above the European average. On the contrary, 
the least successful country in SDGs is Hungary, which 
ranked last among the V4 countries, and is also 2.1% 
below the European average. 

From the perspective of European Union countries, 
we can see in figure 1 that the best SDG-I scores for 
2022 were achieved by the countries of northern Europe; 
Finland (81.7%), Sweden (80.6%), Denmark (79.2%), 
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Table  2. SDG-I of V4 countries for 2022

V4 country SDG-I ranking 
(2022)

SDG-I score in 
% (2022)

Czech Republic 7 74.2
Poland 13 72.4
Slovak Republic 21 70.2
Hungary 23 69.9
EU average --- 72.0

(Source: own processing according to Lafortune et al. [35])

Fig. 1. SDG-I score of individual European Union countries in % (Source: own processing according to Lafortune et al. [35]).

and Norway (77.2%). By contrast, Turkey scored the 
worst with 56.7%. At the same time, from the point of 
view of the SDG-I of individual European countries, the 
SDG-I of the V4 countries is at the level of “good” and 
“average”.

As far as the fulfillment of individual goals is 
concerned, the V4 countries adopt different attitudes 
towards the SDGs. There is also diversity in the 
implementation of the SDGs across the V4 countries. For 
the purposes of our research, however, we distinguished 
them graphically. In the first hypothesis, we verified 
statistically significant differences, but to determine these 
differences according to the T-test, we need to recode the 
data according to the graphical scale into numerical ones. 

In the following Table 3, we can see the fulfillment 
of individual SDGs in the V4 countries differentiated 
according to this defined graphical and numerical scale 
as follows: 
	objective is achieved = 1, like a most significant 

achievement,
• challenges remain to achieve the goal = 2, like a 

rather significant implementation, 

	significant challenges remain to achieve the objective 
= 3, like a significant implementation,

o major challenges remain to achieve the goal = 4, like 
an insignificant implementation. 

If we look at the fulfillment of individual SDGs in 
the V4 countries, we can see that for individual countries, 
the decisive phenomenon is not only whether and what 
attitude they will take towards each of the SDGs, but also 
how the fulfillment of the goal has changed compared 
to the previous year. As with the fulfillment of goals, 
we can graphically distinguish individual changes in the 
fulfillment of individual goals as follows. You can see 
this graphical and numerical scale (for the purpose of the 
research) in Table 4 below: 
 the goal is on the rise = 1, like the most significant 

changes,
 the achievement of the target has seen a slight 

increase = 2, like a rather significant change, 
 goal achievement stagnates = 3, like a rather 

insignificant change, 
 goal achievement is on the decline = 4, like an 

insignificant change. 
From the Tables 3 and 4, we can see diversity between 

fulfillment and changes in the fulfillment of SDGs in 
V4 countries. This diversity between the V4 countries 
helps countries to be mutually competitive [36, 37] and 
more competitive than other countries [38]. However, in 
this paper, we focus primarily on comparing the Global 
Competitiveness Index with the SDG index. 

We wrote more about the SDG index in Table 2 and 
Figure 1. This time we will focus on the competitiveness 
index of the V4 countries, which we describe in Table 5.

From the encoded data itself (Table 3), there are 
differences between individual V4 countries in the fulfillment 
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of individual Sustainable Development Goals. However, it is 
questionable whether these differences are also statistically 
significant, which in our case is verified by the first 
research hypothesis: The Implementation of the Sustainable 
Development Goals is the same in the V4 countries.

For the first research hypothesis, the following applies: 
H0: The implementation of the Sustainable Development 
Goals is the same in the V4 countries. 
H1: The implementation of the Sustainable Development 
Goals is not the same in the V4 countries.

Table 3. Implementation of SDGs in V4 countries for 2022 

Goal/Country
Czech Republic Slovakia Hungary Poland

gra. num. gra. num. gra. num. gra. num.
01  1  2  2  1
02  3 ° 4 ° 4  3
03  3  2  2  3
04  3  3  3  2
05  3  3 ° 4  3
06  2  2  2  2
07  3  2  3  3
08  2  3  2  2
09  2 ° 4  3  3
10  1  1  2  1
11  2  3  2  3
12  3  3  3  3
13 ° 4 ° 4 ° 4 ° 4
14 ° 4 ° 4 ° 4 ° 4
15  3  3  3  3
16  2  2  3  3
17  3  3 ° 4  3

(Source: own processing according to Lafortune et al. [35])

Table 4. Changes in the implementation of individual SDGs in the V4 countries in 2022

Goal/Country
Czech Republic Slovakia Hungary Poland

gra. num. gra. num. gra. num. gra. num.

01  1  1  1  1

02  2  4  4  3

03  2  2  2  2

04  2  2  3  2

05  2  2  4  3

06  1  2  2  2

07  2  2  3  2

08  2  2  2  2

09  1  2  2  2

10  1  1  2  1

11  1  1  2  1

12  3  4  3  3

13  3  3  4  3

14  4  4  4  4

15  2  3  3  3

16  3  3  3  3

17  3  3  2  3

(Source: own processing according to Lafortune et al. [35])
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or
H0: μ1 = μ2

H1: μ1 ≠ μ2

Even in this case, we can see from the encoded data 
itself (Table 4) that there are differences between individual 
V4 countries within the framework of changes in the 
fulfillment of individual sustainable development goals, 
too. However, it is questionable whether these differences 
are also statistically significant, which in our case is 
verified by the second research hypothesis: The changes in 
the implementation of the Sustainable Development Goals 
for 2022 in the V4 countries are the same. 

For the second research hypothesis, the following 
applies: 
H0: Changes in the implementation of the Sustainable 
Development Goals for 2022 are the same in the V4 
countries. 
H1: Changes in the implementation of the Sustainable 
Development Goals for 2022 are not the same in the V4 
countries. 

or
H0: μ1 = μ2

H1: μ1 ≠ μ2

The results from the verification of the first and second 
research hypotheses are shown in the following Table 6. 

It is clear from Table 6 that our assumptions about 
statistically significant differences in the fulfillment of 
individual V4 goals between individual V4 countries 
have been confirmed. There are statistically significant 
differences in the implementation of the SDGs between all 
country pairs. This means that each country implements 
the 17 SDGs differently.

In the case of the second hypothesis regarding 
differences in the implementation of individual SDGs 
in the V4 countries for 2022 (as we can see in Table 6), 
these differences were confirmed, as the resulting p-value 
of the t-test was lower than the significance level of α. 

Since statistically significant differences have been 
confirmed in both cases (between the implementation of 
the SDGs and between the changes in the fulfillment of the 
SDGs), we can say that each of the V4 countries can prosper 
in one of the goals and prosper less in one of the goals.

For the verification of the third research hypothesis, 
we work with the World Competitiveness Index, which we 
describe in Table 5. Table 5 shows only the data for 2022. 
For an overview of the dynamics of the implementation 
of each SDG, in the following Table 7 we show both 
SDGI and WCI data for the last 10 years (since 2013). 

Since data for the SDGI for 2013-2014 does not exist 
because the SDGI itself has not yet been discovered, we 
will use data for both indices only from 2015 onwards in 
testing the third hypothesis. The third hypothesis was: The 
SDG index is dependent to the V4 competitiveness index. 
For the third research hypothesis, the following applies: 
H0: The SDG index is not dependant on the V4 
competitiveness index. 
H1: The SDG index is dependant on the V4 competitiveness 
index.

or
H0: β1= 0
H1: β1 ≠ 0

To determine the relationships between indices, we 
used the panel analysis, focusing on fixed effects. The 
panel analysis achieved a p-value of 0.0289, which is 
lower than the significance level of α, and therefore we 
cannot reject/reject the H0 hypothesis. This means that 
the SDG Index is a significant variable. In this model we 
have only one variable, so the p-value is the same. 

Therefore, it follows that SDGI, as a dependent 
variable, can influence the WCI. The relationship is linear 
- that is, if the amount of SDGI in a country increases, 
so does the WCI. Conversely, if a country’s SDGI score 
decreases, the WCI also decreases.

Currently, there is an index that considers both the 
competitiveness index and the sustainability index. It is the 
Global Competitiveness in Sustainability Index (GSCI), 
which is determined based on a country’s measure of 

Table  5. WCI of the V4 countries for 2022

V4 country WCI ranking 
(2022)

WCI score in % 
(2022)

Czech Republic 8 75.81
Hungary 3 65.88

Slovak republic 1 53.53
Poland 3 53.37

(Source: own processing according to World Competitiveness 
Ranking, [39])

Table  6. Verification of the first and second research hypothesis

Verification of the first research hypothesis
CZ-SVK CZ-HU CZ-PL SVK-HU SVK-PL HU-PL

p-value 0.000 0.000 0.000 0.000 0.000 0.000

Verification of the second research hypothesis
CZ-SVK CZ-HU CZ-PL SVK-HU SVK-PL HU-PL

p-value 0.000 0.000 0.000 0.000 0.000 0.000

(Source: own research)
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natural, social, intellectual capital, economic sustainability, 
government establishment, and resource efficiency and 
intensity [42]. This index can be used to determine which 
country is the most competitive in terms of sustainability. 

Since the association between the Competitiveness Index 
and the Sustainable Development Index was not confirmed 
in the analysis, the research goal was to find out which of 
the V4 countries is the most competitive in terms of indices. 
We therefore decided to consider the country’s sustainability 
competitiveness index, which we present in Table 8. 

From the Table 8, if we consider only the competitiveness 
index in terms of sustainability, Slovakia is the most 
competitive country in V4. In second place among the V4 
countries is the Czech Republic, followed by Poland. By 
contrast, Hungary is the least competitive country.

Conclusions

Based on the study of available literature and results 
from the analysis, we found that the implementation of 
the Sustainable Development Goals in the V4 countries 
is not at the same level, and changes in the fulfillment 
of these 17 goals in the V4 countries are different. 
This means that each country is implementing the 
SDGs differently. For example, Slovakia has the most 

significant implementation of target 10 (reduction 
of inequalities), Czechia and Poland have the most 
significant implementation of targets 01 (no poverty) and 
10 (reduction of inequalities), while Hungary does not 
report significant implementation for either target. As for 
the least significant implementation, all the V4 countries 
list targets 13 (climate action) and 14 (life below water), 
which we have already stated in Table 1. These conclusions 
are logical as countries such as Slovakia and Czechia are 
landlocked countries, and therefore the fulfillment of 
target 14 (life below water) cannot be implemented in 
the conditions of these countries as in countries that are 
oriented by the sea, and therefore these countries report 
the least significant fulfillment of this objective. 

When comparing the SDG index and the 
competitiveness index, it was found that the SDG 
index score depends on the score of the World´s 
Competitiveness Index. The higher the SDGI score 
itself, the more competitive any country (and not just the 
V4) is against the others. This implies that the country 
should also focus on sustainability in competitiveness 
research. Considering the results of the panel analysis, 
sustainability, and the actual implementation of the goals 
or countries’ efforts to meet the 17 SDGs also leads to the 
fact that a country can become more competitive than it 
would be if the country did not address this area.

Table  7. Comparison of SDGI and WCI in 10 years

Index SDGI WCI

Country/
Year

Czech 
Republic Poland Slovak 

Republic Hungary Czech 
Republic Poland Slovak 

Republic Hungary

2013 --- --- --- --- 4.51 4.46 4.14 4.30
2014 --- --- --- --- 4.43 4.46 4.10 4.25
2015 6.24 6.42 6.02 5.55 4.53 4.48 4.15 4.28
2016 76.7 69.8 72.7 73.4 4.69 4.49 4.22 4.25
2017 81.9 75.8 76.9 78.0 4.77 4.59 4.33 4.33
2018 78.7 73.7 75.6 75.0 71.2 68.2 66.8 64.3
2019 79.8 84.9 71.4 81.9 70.9 68.9 66.8 65.1
2020 80.6 78.1 77.5 77.3 71.25 66.97 49.54 59.95
2021 81.4 80.2 79.6 78.8 67.45 55.20 52.52 61.68
2022 74.2 72.4 70.2 69.9 75.81 53.37 53.53 65.88
2023 81.87 81.80 79.12 19.39 83.48 60.48 53.84 59.85

(Source: own processing according to [40, 41])

Table 8. Comparison of V4 indices for 2022

V4 country SDGI score in % (2022) WCI score in % (2022) GSCI score in % (2022)

Czech Republic 74.2 75.81 52.4
Poland 72.4 53.37 51.2

Slovak Republic 70.2 53.53 52.7
Hungary 69.9 65.88 47.7

(Source: own processing according to [35, 39, 42])
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Since both indices consider different facts, we 
also considered the global competitiveness index for 
sustainability. Based on it, it was found that the Slovak 
Republic is the most competitive of the V4 countries in 
terms of sustainability. By contrast, Hungary is the least 
competitive country. Even though it is the smallest of the 
V4 countries in terms of area in terms of sustainability, it is 
more competitive than 3 significantly more developed and 
larger countries. However, it is necessary to consider the 
fact that these results of the analysis apply only to the V4 
countries, so we cannot draw general conclusions from the 
analysis, only conclusions that apply to the V4 countries 
and at the same time reflect only the year 2022.

The fact that the Slovak Republic has the highest score 
of the sustainability competitiveness index and is therefore 
the most competitive of the V4 countries in the field of 
sustainability is also related to the fact that Slovakia has all 
suitable prerequisites for the development of sustainability, 
as the territory has sufficient natural potential necessary for 
the development of sustainability, which has a perspective 
for the future development of both the V4 countries and 
other countries [29].

At the same time, the results of the first two hypotheses 
must be considered, where we found that individual V4 
countries meet the SDGs differently - that is, a country can be 
successful in meeting different goals, but this does not mean 
that the same country is not competitively competitive. It 
can also be competitive in sustainability – just not according 
to the indicators that are part of the SDGI. In this case, the 
composition of the indices themselves must be considered as 
predictors of what the index itself “measures”.

The greatest added value of the contribution is the 
analysis of the competitiveness of the V4 countries, 
which are perceived as a homogeneous territory, but 
during a more detailed analysis of the global SDGs, we 
noted statistically significant differences in the fulfillment 
of global goals for sustainable development in the 
territories of individual countries. At the same time, it can 
be observed that the V4 countries in indices (whether of 
competitiveness, sustainability, or competitiveness of 
sustainability) achieved scores like the European average, 
which is a significant contribution and an incentive for 
further sustainability research.

Acknowledgements

This contribution presents results from research 
project GaPU 17/2023 – “Analysis of implementation 
of the Sustainable Development Goals (SDGs) in V4 
countries” and some results from research project KEGA 
005PU-4/2022 – “Innovation of the study program 
Tourism, Hotel and Spa Industry in the first degree of 
study in the study field Economics and Management”.

Conflict of Interest

The authors declare no conflict of interest.

References 

1. ALONSO-ALMEDIA M.D., CELEMIN-PEDROCHE M.S. 
Competitiveness and Sustainability of tourist destinations. 
ESIC Market, 47 (2), 275, 2016.

2. RODRUGUEZ-DIAZ B., PULIDO-FERNANDEZ J.I. 
Sustainability as a Key Factor in Tourism Competitiveness: 
A Global Analysis. Sustainability, 12 (1), 51, 2020.

3. VAŠANIČOVÁ P., JENČOVÁ S., GAVUROVA B., BAČÍK 
R. Factors influencing business environment within travel 
and tourism competitiveness. Economics and Sociology, 14 
(4), 268, 2021.

4. RYBALKIN O., LAVRINENKO O., DANILEVICA A., 
LIZINSKA W. Sustainable Development Green Index: 
Measuring Progress towards Sustainable Development 
Goals in the European Union. Entrepreneurship and 
Sustainability Issues, 10 (4), 279, 2023. 

5. UNITED NATIONS BRUNDTLAND REPORT. Report of 
the World Commission on Environment and Development: 
Our Common Future, 1987. Available online: http://www.
undocuments.net/our-common-future.pdf (accessed on 30 
August 2023).

6. UNITED NATIONS. Agenda for Development; UN: New 
York, NY, USA. 1997.

7. FOJTIKOVÁ L., VAVREK R., DOLEZELOVÁ P. Road of 
the least developed countries to sustainable development: 
Assessing trade participation in the context of the sustainable 
development goals. Sustainable development, 31 (4), 2492, 
2023.

8. DIMA A.M., BRÃTIANU C., GLASER-SEGURA, D., 
VOGES K. Bologna process trade-offs. The perception of 
the Romanian academic staff. Management & Marketing 
Challenges for the Knowledge Society, 6 (1), 123, 2011.

9. PÃUNESCU C. Challenges of entering the business market: 
The pre-entry knowledge and experience. Management & 
Marketing Challenges for Knowledge Society, 8 (1), 63, 2013.

10. ANAGNOSTE S. Robotic Automation Process - The 
next major revolution in terms of back-office operations 
improvement. In Proceedings of the 11th International 
Conference on Business Excellence; De Gruyter: Berlin, 
Germany, 11 (1), 676, 2017. 

11. TAN’TÃU A.D., NICHIFOR M.N. Specific business models 
in the wind energy field in the European Union: Comparative 
study on Romania and Germany. Management & Marketing 
Challenges for Knowledge Society, 9 (1), 301, 2014. 

12. FRANK A.A., MATTIOLI L. Implementation of Sustainable 
Developnment Goals at the Local-Neighbourhood Scale. 
Journal of Urban and Regional Analysis, 15 (1), 125, 2023.

13. FONSECA L., LIMA V. Countries three Wise Men: 
Sustainability, Innovation, and Competitiveness. Journal of 
Industrial Engineering and Management, 8 (4), 1288, 2015.

14. UNITED NATIONS. Transforming Our World: The 2020 
Agenda for Sustainable Development; United Nations 
General Assembly, 2015. Available online: https://sdgs.
un.org/2030agenda (accessed on 30 August 2023).

15. BARBIER E.B., BURGESS J.C. The Sustainable 
Development Goals and the Systems Approach to 
Sustainability. Economics, 11 (2017-28), 1-22, 2017.

16. ALALI R., ALSOUD K. ATHAMNEH F. Towards s 
Sustainable Future: Evaluating the Ability of STEM-Based 
Teaching in Achieving Sustainable Development Goals in 
Learning. Sustainability, 15 (16), 12542, 2023.

17. FONSECA L., CARVALHO F. The Reporting of SDGs 
by Quality, Environmental, and Occupational Health and 
Safety-Certified Organizations. Sustainability, 11 (20), 
5797, 2019. 



5766 Erika Kormaníková, Anna Šenková

18. LONG G.H., CENSORO J., RIETIG, K. The sustainable 
development goals: governing by goals, targets, and 
indicators. International Environmental Agreements-
Politics, Law, and Economics, 23 (2), 149, 2023.

19. LISZBINSKI B.B., BRIZOLLA M.M.B., PATIAS C.Z. 
Driving factors for the involvement of agroindustries in 
the Sustainable Development Goals. Journal of Cleaner 
Production, 410, 137279, 2023.

20. UN-SDGs. United Nations Sustainable Development 
Goals Platform, 2019. Available online: https://
sustainabledevelopment.un.org/?menu14 (accessed on 30 
August 2023).

21. STAFFORD-SMITH M., GRIGGS D., GAFFNEY 
O., ULLAH F., REYERS B., KANIE N., STIGSON 
B., SHRIVASTAVA P., LEACH M., O’CONNELL D. 
Integration: The key to implementing the Sustainable 
Development Goals. Sustainable Science, 12 (6), 911, 2017. 

22. SACHS J.D. From millennium development goals to 
sustainable development goals. The Lancet, 379 (9832), 
2206, 2012.

23. BARBIER E.B., BURGESS J.C. Sustainable development 
goal indicators: Analyzing trade-offs and complementarities. 
World Development, 122 (C), 295, 2019.

24. SCHERERA L., BEHRENSA P., De KONINGA A., 
HEIJUNGSA R., SPRECHERA B., TUKKERA A. Trade-
offs between social and environmentally Sustainable 
Development Goals. Environmental Science & Policy, 90, 
65, 2018.

25. GASPER D. The road to the Sustainable Development 
Goals: Building global alliances and norms. Journal of 
Global Ethics, 15 (2), 118, 2019.

26. NILSSON M., GRIGGS D. VISBECK M. Policy: Map 
the interactions between Sustainable Development Goals. 
Nature, 534, 320, 2016.

27. AGUIAR M., BILLS M. Has consumption inequality 
mirrored income inequality? American Economic Review, 
105 (9), 2725, 2015. 

28. BENEDEK J. Spatial Localization of the Sustainable 
Development Goals. Public Finance Quarterly-Hungary, 69 
(1), 64, 2023.

29. ESSES D., CSETE M.S., NÉMETH B. Sustainability and 
Digital Transformation in the Visegrad Group of Central 
European Countries. Sustainability, 13, 58333, 2021. 

30. SOBCZAK E., BARTNICZAK B., RASZKOWSKIA. 
Implementation of the No Poverty Sustainable Development 
Goal (SDGS) in Visegrad Group (V4). Sustainability, 13, 
1030, 2021.

31. ČEPELOVÁ A., DOUŠA M. Progress in implementation 
of sustainable development in V4 countries. International 
Journal of Sustainable Development, 23 (3/4), 205, 2020. 

32. SACHS J., SCHMIDT-TRAUB G., KROLL C., 
LAFORTUNE G., FULLER G. SDG Index and Dashboards 
Report 2018; Bertelsmann Stiftung and Sustainable 
Development Solutions Network: New York, NY, USA, pp. 
510, 2018.

33. BIGGIERI M., CLARK D.A., FERRANNINI A., MAURO 
V. Tracking the SDGs in an integrated manner: A proposal 
for a new index to capture synergies and trade-offs between 
and within goals. World Development, 122, 628, 2019. 

34. SACHS J., SCHMIDT-TRAUB G., KROLL C., DURAND-
DELACRE D., TEKSOZ K. SDG Index and Dashboards 
Report 2017; Bertelsmann Stiftung and Sustainable 
Development Solutions Network (SDSN): New York, NY, 
USA, pp. 8, 2017. 

35. LAFORTUNE G., FULLER G., BERMONT-DIAZ L., 
KLOKE-LESCH A., KONDOURI P., RICCABONI A. 
Achieving the SDGs: Europe’s Compass in a Multipolar 
World. Europe Sustainable Development Report 2022. 
SDSN and SDSN: Europe. France: Paris, 2022.

36. ŠIRÁ E., KISEĽÁKOVÁ D., ŠOFRÁNKOVÁ B. 
Competitiveness of V4 countries in the field of Higher 
Education. In European Financial Systems 2018: 
Proceedings of the 15th international conference, 5 (3), 773, 
2018.

37. RAJNOHA R., LESNÍKOVÁ P. Sustainable 
competitiveness: How does Global Competitiveness Index 
relate to economic Performance Accompanied by the 
Sustainable Development. Journal of competitiveness, 14 
(1), 136, 2022. 

38. GALGANKOVA V. Competitiveness of V4 countries using 
the Global Competitiveness Index. In 19th International 
scientific conference globalization and its socio-economic 
consequences 2019- Sustainability in the global-knowledge 
economy, 74, 06007, 2020.

39. WORLD COMPETITIVENESS RANKING, 2022. 
Available online: https://www.imd.org/centers/wcc/world-
competitiveness-center/rankings/world-competitiveness-
ranking/ (accessed on 30 August 2023).

40. SUSTAINABLE DEVELOPMENT REPORT, 2023. 
Available online: https://dashboards.sdgindex.org/rankings 
(accessed on 19 December 2023). 

41. WORLD COMPETITIVENESS RANKING, 
2023. Available online: https://www.weforum.org/
publications/?page=1 (accessed on 19 December 2023). 

42. SOLABILITY. Global Sustainability Competitiveness 
Index, 2023. Available online: https://solability.com/
the-global-sustainable-competitiveness-index/the-index# 
(accessed on 30 August 2023). 


