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Abstract — Every economy possesses its unique
characteristics and forces forming and affecting that
particular  business environment. Despite the
differences in conditions, quality and interventions in
the business environment, there are similarities within
the specified deviations. Based on these similarities, it
is possible to determine the common lines of countries
within which their business environments and trends
develop over time. The paper focuses on finding that
lines through the division of the countries of the V4
into clusters according to indicators of the business
environment quality and selected megatrends over
time. Using cluster analysis performed in SPSS
Statistics 26 for the chosen period from 2011 to 2022,
countries are divided into clusters based on indicators
of economic environment and megatrends. For the
purpose of this study the index of economic freedom,
change in economic power, lack of resources,
technological breakthrough, social changes, and rapid
urbanization. Based on the results of the cluster
analysis, the degree of similarity of the economies
represented by the quality of the business environment
and selected global trends is identified during the
monitored period, and vice versa the degree of
differences within selected subjects is identified.
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1. Introduction

The level and quality of the business environment
establishes the basis for the competitiveness of every
global market economy. In an ever-changing
community of nations formed also by long-scale,
transformative processes with significant impact —
megatrends — it is inevitable to search for similarities,
but as well to formulate differences and distances
between economies to foresee and create future
opportunities for policy makers and potential
investors, furthermore to react to arising challenges.

2. Literature Review

In spite of their comparatively close geographical
proximity and shared historical and cultural identity
among V4 countries, notable distinctions exist in the
formation of socio-economic factors within the
Visegrad group [1]. The Czech Republic is
acknowledged as the most competitive nation and
possesses the best business conditions, attributed to a
high level of trade, financial freedom, and property
rights. Poland benefits from effective corruption
management and a favorable market size, coupled
with  substantial domestic demand and a
commendable level of education. The Slovak
Republic faces negative impacts due to shortcomings
such as a high level of corruption and bureaucracy,
government functionality issues, tax burden rates,
frequent changes in tax laws, and alterations in
business conditions. Despite these challenges,
Slovakia holds a notably elevated position in terms of
attractiveness for foreign direct investment when
compared to other V4 countries. Finally, Hungary
lags behind in the transparency of the political
system, inadequate tax regulation, education levels,
and corruption rates [2]. On a global scale, Slovak
entrepreneurs exhibit higher skepticism compared to
their Czech counterparts [3].

1061


https://www.temjournal.com/
https://doi.org/10.18421/TEM132-20

TEM Journal. Volume 13, Issue 2, pages 1061-1067, ISSN 2217-8309, DOI: 10.18421/TEM132-20, May 2024.

2.1. Global Trends Influencing V4 Countries

V4 nations exhibit a semi-peripheral stance within
the world-system. Geopolitically, V4 countries
navigated a delicate equilibrium between reliance on
Russia for energy and raw materials and economic
integration with Western nations. The reliance on
raw materials from the East was accompanied by a
corresponding dependence on technology and
investment from the West, leading to the emergence
of what is termed as dependent capitalism in the V4
region [4]. One of the paramount elements exerting a
noteworthy influence on the socio-economic
advancement of economies is the availability of
affordable energy [5]. Furthermore, energy
constitutes the foundation of the global economy and
a crucial component for both economic expansion
and alleviation of poverty. Consequently,
guaranteeing energy security is intricately linked
with the attainment of sustainable development [6]. It
also represents a crucial factor and the origin of
interdependence in international relations [7].

Despite sharing common objectives in ensuring
energy security, the V4 countries hold divergent
perspectives on the implementation of EU energy
and climate policy goals. The Czech Republic has
attained a high level of energy security, credited to its
fuel mix composition and the lowest reliance on
imported energy sources among the Visegrad
nations. Additionally, the Czech Republic boasts the
most favorable net trade balance for energy products.
Slovakia has achieved a moderate level, reaching a
warning level. Hungary has reached a warning level,
demonstrating a higher degree of energy mix
diversification compared to other Visegrad countries,
coupled with elevated dependence on imported
energy sources and low transformation and
distribution losses. In contrast, Poland has reached a
hazardous level and a warning level [8].

The situation in Poland illustrates a scenario of
limited domestic production, a consistent rise in
demand, and an increasing share in the national
composition of primary energy consumption.
Consequently, there is a continuous surge in oil
imports to Poland. Given its significance as the most
vital imported mineral for the Polish economy, it is
understandably the primary objective of Polish
energy policy to extensively vary the sources of oil
imports [9]. Without such diversification, Poland
remains reliant on global oil price trends and factors
associated with crude oil sales on the worldwide
markets [10]. Among the V4 group, Poland is
acknowledged to possess the most challenging and
environmentally burdensome energy mix, while
Slovakia boasts the most favorable one, primarily
dominated by nuclear power [11].
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The V4 nations present a notably distinct outlook
on population aging, with the trend intensifying
across all of them. By 2050, there will be a
substantial rise in the old-age dependency ratio
across all EU member states, surpassing the average
in most V4 countries, except for Hungary, where it
will range from 51 to 55 elderly persons per 100
working-age individuals. Consequently, these
countries, particularly Slovakia and Poland, are
poised to be among those experiencing the most
rapid growth in old-age dependency ratio.
Projections from EUROPOP2018 confirm that
population aging will escalate in the V4 nations in
the forthcoming decades. The population of
individuals aged 65 and above could surge by
892,000 (a 42% increase) in the Czech Republic,
606,000 (a 67% increase) in Slovakia, 605,000 (a
38% increase) in Hungary, and 3.44 million (almost
50%) in Poland by 2050. The most substantial shifts
are expected in Slovakia [12]. Disparities between
regions have recently widened in Slovakia, slightly
expanded in Poland, and diminished in the Czech
Republic and Hungary [13].

Regarding the extent of digital inequality among
individual countries, it is apparent that while the V4
nations exhibit relative homogeneity in terms of
socioeconomic disparities, their levels of digital
inequality vary. Hungary, for instance, displays
somewhat greater inequality compared to the more
egalitarian Czech Republic [14]. The Czech Republic
holds the top position among V4 countries in terms
of competitiveness in technological readiness,
whereas Poland is identified as the most lagging
nation [15]. Examining the Internet usage among the
65+ age group reveals significant differences over
time and across countries. For example, in the United
States, 58% of this age group were internet users in
2015, while only 28.4% were in the Czech Republic.
In 2005, the Internet usage among the elderly was
28% in the United States but merely 2.2% in the
Czech Republic [16]. By 2020, Denmark recorded
the highest proportion (94%) of individuals aged 65-
74 who had used the Internet in the last three months,
contrasting starkly with Bulgaria's 25%. Slovakia
reached 58%, while Czechia and Hungary were at
53% and Poland at 43% [17].

Three decades post the demise of socialism in
Central and Eastern Europe (CEE), the region
remains a fertile ground for understanding the
evolution of urban spatial structures amidst profound
shifts in political and social frameworks [18]. Poland
serves as a prime example with its relatively
permissive land use policies. In the east, regions
exhibit lower population densities, lesser
urbanization, greater dispersion, and higher density,
wherein cities and city regions display traits of both
convergent adaptation and path-dependency.
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They showcase typical features of capitalist
urbanization while retaining remnants of the socialist
era [19]. Economic growth drives energy
consumption and urbanization levels, while
urbanization, in turn, influences energy consumption
and contributes to short-term economic growth.
Hence, it is imperative to formulate appropriate
urban development policies and sustainable energy
consumption strategies for long-term socio-economic
stability [20].

3.  Methodology

The subjects of the study are the V4 member
countries within the period from 2011 to 2022. The
total sample consisted of 48 individual values due to
the business environment evaluation of each country
separately for each year. For the analysis, we used
selected indicators, and the data for these indicators
were primarily obtained from the Eurostat and
Heritage Foundation databases — providing relevant
data for the V4 countries covering chosen variables
for the study.

The cluster analysis was chosen as the analytical
tool, which was subsequently implemented in the
statistical software SPSS Statistics 26. This method
of analysis provides us with a comprehensive
overview of countries that share similar
characteristics in the business environment. To
determine the distance between individual points in
our analysis, we used Euclidean distance, which is
expressed using the following formula:

Table 1. Variables representing 5 megatrends and business

d=x2+y?

Based on the average linkage (between groups),
the distance between individual clusters was
calculated, thus the average of all combinations of
distances was obtained. The paper focuses on finding
that lines through the division of the V4 countries
into clusters according to indicators of the business
environment quality and selected megatrends over
time.

According Malik and Janowska [21] 5
megatrends were generalised representing overall
economic and social challenges: M1 — Shifting
Economic Power, M2 — Resource Scarcity, M3 —
Technological Breakthrough, M4: Social Change,
M5 — Rapid Urbanization and variable BE — Business
Environment Quality to evaluate the status of
business environment of chosen economies. For the
purpose of this study the Index of Economic
Freedom is used. In the same way, measurable
indicators are chosen for individual megatrends: M1
- Change in economic power as Real GDP per
Capita, M2 - Lack of resources as Material Import
Dependency, M3 - Technological breakthrough as
Internet Use and Activities, M4 - Social changes as
Old Age Dependency Ratio, M5 - Rapid urbanization
as Distribution of Population by Housing Cost
Burden and Degree of Urbanization. We obtained all
necessary data from the Eurostat and Heritage
Foundation databases.

environment quality

Phenomenon Indicator Explanation
g M1: Shifting Real GDP per Capita The monetary worth of all finished goods and
5 Economic Power (euro per capita) services produced within a country's borders
s divided by its population.
g0 M2: Resource Material Import The import-to-material-input ratio, expressed as a
= Scarcity Dependency (% of percentage, indicates the degree of reliance an
imports) economy has on imported goods compared to

domestically sourced materials.

M3: Technological | Internet Use and
Breakthrough Activities (% of
individuals)

The Internet usage metric encompasses
participation in online courses, regardless of the
subject matter.

M4: Social Change | Old Age Dependency
Ratio (Ratio 1* variant)

The old-age dependency ratio is calculated as the
proportion of individuals aged 65 and above to
those aged 15 to 64, expressed per 100 individuals
of working age (15-64).

Business
Environme

|
=

M35: Rapid Distribution of The proportion of the population residing in
Urbanization Population by Housing households where housing expenses account for
Cost Burden and Degree | more than 40% of the total disposable household
of Urbanization (%) income, categorized by the level of urbanization.
BE: Business Index of Economic The index evaluates economic freedom through
Environment Freedom (score) analysis of 12 quantitative and qualitative factors,
Quality organized into four main categories, also referred

to as pillars, of economic freedom.

Source: Own processing Eurostat 2023 and Heritage Foundation
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4. Results and Discussion

In the scope of our research, we used cluster
analysis to categorize countries based on their
characteristics. Subsequently, four clearly defined

clusters were deducted, which were further
visualized in the following dendrogram. These
clusters consist of countries with similar
characteristics depicting their changes over the
observed period from 2011 to 2022.
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Figure 1. Dendrogram of clusters

On the dendrogram of the cluster analysis, we
visually identified four clusters of countries over
time to which we assigned colours. The red one for
cluster no. 1, orange for cluster no. 2, green for

Table 2. Average linkage (between groups)

cluster no. 3, and pink for cluster no. 4. For
explanation and better understanding of features and
characteristics of the clusters see Table 6

IEF GDP MID IUaA OADR DoU
1 Mean 68.581 15401.25 30.675 5.3931 24.694 28.906
Std. Deviation 2.7130 728.998 16.2350 5.08984 3.1792 10.6804
2 Mean 74.033 17971.67 27.333 8.8583 30.650 31.917
Std. Deviation 0.5391 457.883 13.4101 7.19328 1.4335 3.9620
3 Mean 66.721 10732.86 23.143 2.3193 23.671 32.493
Std. Deviation 1.4792 724.764 6.4838 1.91133 2.8086 5.0606
4 Mean 67.667 13153.33 30.058 4.9392 24.975 20.375
Std. Deviation 1.4537 418.858 10.5245 4.86937 5.2697 5.6876
Total Mean 68.492 13798.96 27.906 4.8163 25.210 28.196
Std. Deviation 29172 2526.205 12.3043 4.93887 4.0882 8.7055
Source: Own processing
One of the key aspects consists in determining the  Table 3. Final cluster centers
distances between individual clusters. These Clusters number
distances were calculated based on the average 1 2 3 4
linkage method, providing us with information about IEF 74.0 68.6 67.6 66.7
how the different groups of countries differ from or  GDP 17972 15401 12976 10537
resemble each other. MID 273 30.7 29.2 23.0
When evaluating the results, we took into account  IUaA 8.86 5.39 4.80 2.05
all the calculated distances between the cluster OADR 30.6 24.7 25.1 23.3
groups. The purpose was to compare these distances  DoU 31.9 28.9 21.1 33.6

and to analyse their averages. Wherefore we obtained
valuable insights into the relationships and
similarities between the different clusters of countries,
which allowed us to understand better the results of
performed cluster analysis. The findings pertaining to
the mean values of different indicators within each
cluster are articulated in Table 2, offering in-depth
insights regarding the distinctive characteristics and
attributes of each cluster
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Source: Own processing

In Table 3, the average values of various
indicators for each cluster are provided. It is evident
that the lowest average values for the IEF, GDP,
MID, IUaA, and OADR indicators were observed in
the case of cluster number 4.
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This result is likely related to the diversity among
the different clusters, as clusters 1, 2, and 3 include all
the V4 group countries, while cluster number 4
consists of only the Czech Republic in the years 2018,
2019, 2021, and 2022. This suggests that, concerning
the selected indicators, the business environment in
the Czech Republic in these specific years exhibited

The analysis of Table 4 allows us to observe that
clusters no. 3 and no. 4 show a significant similarity,
while a similar situation is observed between clusters
no. 1 and no. 2. On the contrary, clusters no. 1 and no.
4 seem to be the least similar. These findings suggest
that if we were working with fewer clusters, we
would likely observe a gradual merging of clusters

significant similarities compared to the other no. 2, no. 3, and no. 4 into a larger cluster. Firstly,
countries within the V4 group. would merge clusters no 2 and no 3, followed by later
Table 4. Distances between final cluster centers accession of cluster no 4.
Cluster 1 2 3 4
1 2570.436  4995.973 7435.012
2 2570.436 2425.549  4864.593
3 4995.973  2425.549 2439.090
4 7435.012  4864.593 2439.090
Source: Own processing
Table 5. ANOVA results
Cluster Error
Mean Square df Mean Square df F Sig.
IEF 78.676 4 3.726 48 21.115 0.000
GDP 94248393.353 4 390801.542 48 241.167 0.000
MID 145.965 4 151.766 48 0.962 0.419
IUaA 65.062 4 21.620 48 3.009 0.040
OADR 75.616 4 12.697 48 5.955 0.002
DoU 380.064 4 55.040 48 6.905 0.001

Source: Own processing

A crucial factor that deserves our attention is
statistical significance, which indicates whether the
differences in the values of individual indicators
between clusters are statistically significant if the
significance level is less than 0.05. The results tell us
that, besides one case, the differences in indicator
values are statistically significant.

It should be noted that this analysis is based on
ANOVA analysis, and the results of F-tests are for
descriptive purpose only. The reason for this is that
the clusters were created to maximize the differences
between cases in different clusters. The significance
levels obtained are not adjusted for this specific
situation, and it is therefore not appropriate to
interpret them as tests of hypotheses about the
equality of means between clusters.

Table 6. Clusters

Cluster Countries Years Count

Czechia 2011 -2016

1 Slovakia 2015 -2022 16
Hungary 2022
Poland 2022
Hungary 2011 -2021

2 Poland 2011 —-2021 26
Slovakia 2011 -2014

3 Czechia 2017, 2020 2
. 2018, 2019, 2021,

4 Czechia 2022 4

Source: Own processing

TEM Journal —Volume 13 / Number 2/ 2024.

Based on the table created from the dendrogram of
cluster analysis, we can observe that the business
environment in the Czech Republic during the period
from 2011 to 2016 and in Slovakia during the period
from 2015 to 2022 shows significant similarities
within selected indicators related to megatrends and
the quality of the business environment. Cluster no. 1
also included Hungary and Poland in the year 2022.

Cluster no. 2 included Hungary and Poland during
almost the whole period (from 2011 to 2021) and
Slovakia during the period from 2011 to 2014. An
interesting fact 1is that the Czech business
environment was mostly similar within the years
2017 and 2020, forming cluster no. 3. cluster no. 4, on
the other hand, exclusively consisted of the Czech
business environment at the end of observed period
(in the years 2018, 2019, 2021, and 2022).

Based on these findings, the business environment
in the Czech Republic seem to be fluctuating as it
over the monitored period was categorized in the
three different clusters with quite different centre
values relevant to them. In contrast, the business
environment in Hungary and Poland report during the
monitored period the least fluctuating nature as they
were assigned just in one cluster from 2011 to 2021
(with exception of the final year of research — 2022).
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The business environment in Slovakia also shows
slight changes during the observed period, indicating
its transition leading it to cluster no.l in 2015,
bringing it than closer to the Czech business
environment. From 2011 to 2014, the business
environment in Slovakia reports similarities more
towards Hungary and Poland.

5. Conclusion

The cluster analysis of the business environments
and megatrends in the V4 member countries for the
period from 2011 to 2022 has provided valuable
insights into the similarities and differences among
this grouping. It is evident that the Czech Republic,
Slovakia, Hungary, and Poland exhibited varying
degrees of resemblance and evolution in their
business environments.

The Czech Republic, in particular, showed
significant changes over the years, transitioning
through three distinct clusters. On the other hand,
Hungary and Poland appear to maintain more stable
business environments, as they remain in a single
cluster from 2011 to 2021.

Slovakia's business environment showed moderate
fluctuations, with its transition to cluster no. 1 in 2015
indicating increasing similarities with the Czech
Republic. These findings highlight the dynamic
nature of the business environments in these
countries, which may have implications for policy
makers and businesses operating in the V4 region.
Further analysis and exploration of the reasons behind
these trends would provide deeper insights into the
evolving economic landscapes of these nations.
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