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Abstract: This presented study discusses problems related to the implementation of the Sustainable
Development Goal 1: No Poverty, aimed at eliminating poverty, based on the example of the Visegrad
Group (V4) countries. The introduction addresses the general characteristics of the V4 and attempts
to define the concept of sustainable development, with particular emphasis on its complex nature and
importance for future generations. The purpose of the research was to assess the diversity within the
Visegrad Group countries in the years 2005–2018 in terms of poverty and sustainable development
level in the No Poverty area and also to identify the impact of the socioeconomic development level
in the studied countries on sustainable development in the No Poverty area. Taking into account the
analysis of poverty indicators in the Visegrad Group countries, the best results were recorded for
Czechia. The second part of the conducted analyzed allowed us to conclude that Czechia definitely
presents the highest level of sustainable development, followed by Slovakia. The highest average
dynamics of changes occur in Poland and Hungary, which result in the gradual elimination of the
existing disproportions. Among other research results, it is worth highlighting that the V4 countries
show significant, however, decreasing differences regarding the indicators describing poverty in
relation to sustainable development.

Keywords: Visegrad; poverty; SDG; European Union; sustainability; sustainable development;
multidimensional statistical analysis; Czechia; Hungary; Poland; Slovakia

1. Introduction

The Visegrad Group (V4), also referred to as the Visegrad Triangle (until 1993) or
the Visegrad Quadrangle, is an informal term that has been used since 1991 in relation to
three Central European countries: Czechoslovakia, Poland and Hungary—the Visegrad
Triangle. Since 1 January 1993, as a result of the break-up of Czechoslovakia, the Czech
Republic (in short Czechia) and Slovakia became the members of the Visegrad Triangle
and the Triangle changed its name to the Visegrad Group. The group aims at encouraging
optimal cooperation with all countries, primarily the neighboring ones, and its ultimate
goal is to develop democracy in all parts of Europe [1,2]. The intention of the V4 Group is
to contribute towards developing European security based on effective, complementary
and mutually supportive cooperation and coordination within the framework of the ex-
isting European and transatlantic institutions. In order to preserve and promote cultural
community, the cooperation within the Visegrad Group is focused on strengthening the
transfer of values in the field of culture, education, science and information exchange. The
general information about the V4 members is presented in the Table 1 below.
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Table 1. Basic characteristics of the Visegrad Group (V4) members (2019).

Country Population (mln) GDP Per Capita at Market Prices (EUR) Area Thousand km2

Czechia 10.6 20.610 78.866
Hungary 9.7 14.720 93.030
Poland 37.9 13.730 312.685

Slovakia 5.4 17.270 49.035

Source: authors’ compilation based on Eurostat [3].

The area of V4 spreads over 533.6 thousand km2. It is inhabited by over 63.8 million
people. Poland is the largest country, covering 58.6% of the total area. Poland is also
the largest country in terms of population. Its population accounts for approx. 59.5% of
the entire V4 population. The highest GDP per capita was recorded in Czechia, whereas
the lowest was recorded in Poland, i.e., over 33% lower than in Czechia. However, the
variation level within the V4 Group was relatively small.

For the purposes of introducing the research problem, sustainable development can
be defined as the process of transformations, which ensures meeting the needs of the
present generation without compromising the development opportunities of future gen-
erations, including integrated actions in the area of economic, social and environmental
development. The overall perception of sustainable development, taking into account all
its dimensions, is crucial in this respect. The cited definition adopts that the economic
and civilization development of the present generation should not be carried out at the
expense of nonrenewable resources’ depletion and environmental destruction, for the ben-
efit of future generations, who will also have the right to pursue their development [4–20].
The presented understanding of sustainable development was popularized as a result of
publishing the World Commission on Environment and Development report, entitled Our
Common Future. Further development of this idea was continued at the Earth Summit
1992, following which the document Agenda 21 was developed. The Millennium Decla-
ration of the United Nations, in which the Millennium Development Goals were defined,
was another milestone in the activities for sustainable development. The implementation
of these goals aimed at allowing an effective approach towards the challenges of the 21st
century by 2015. The provisions of the 1992 summit were renewed in 2002 in Johannesburg,
and next at the summit in Rio de Janeiro in 2012, referred to as Rio+20. At this summit,
The Future We Want declaration was adopted, in which the participants expressed their
willingness to promote the idea of a sustainable future on the economic, social and environ-
mental level. The Millennium Development Goals were replaced in 2015 by the Sustainable
Development Goals (SDGs) included in the Transforming Our World 2030 Development
Agenda. The 2030 Agenda for Sustainable Development represents a development plan for
the world, with the goal to eliminate poverty by 2030, to allow dignified life for all and to
ensure peace. Sustainable development, or rather striving for its fullest achievement, is
undoubtedly one of the most important challenges of the modern world [21–26].

From a different perspective, equally important for the Visegrad Group, the principle
of sustainable development, referring to the projects co-financed from European funds,
means that social and economic development must not remain in conflict with the interests
of environmental protection and spatial order. The planned activities must take into account
the needs of future generations, and must not violate the natural and spatial balance. All
activities will be implemented considering the needs of preserving biodiversity, taking a
sustainable approach to the use of natural resources, to the restoration and consolidation
of spatial order, as well as the protection requirements of the naturally valuable areas,
including their integrity and coherence.

The aforementioned Sustainable Development Goals (SDG) are monitored using
indicators grouped into 17 areas corresponding to the following goals: Goal 1: No Poverty,
Goal 2: Zero Hunger, Goal 3: Good Health and Well-being, Goal 4: Quality Education,
Goal 5: Gender Equality, Goal 6: Clean Water and Sanitation, Goal 7: Affordable and Clean
Energy, Goal 8: Decent Work and Economic Growth, Goal 9: Industry, Innovation and
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Infrastructure, Goal 10: Reduced Inequality, Goal 11: Sustainable Cities and Communities,
Goal 12: Responsible Consumption and Production, Goal 13: Climate Action, Goal 14: Life
Below Water, Goal 15: Life on Land, Goal 16: Peace, Justice and Strong Institutions and
Goal 17: Partnerships to Achieve the Goal. It can be assumed that the implementation of the
Sustainable Development Goals is a natural process for the Visegrad Group countries and
for the subsequent stage in creating a better place to live for future generations. Focusing the
carried out activities in a coordinated, monitored manner, based on principles, guidelines
and indicators remains, beyond any doubt, the advantage of this process [27–31].

The purpose of the research discussed in the study was to assess spatial diversity of
the Visegrad Group countries in dynamic terms, taking into account the level of poverty
and sustainable development in the No Poverty area (poverty elimination) and to identify
the impact of the socioeconomic development level of the analyzed countries on sustainable
development in the No Poverty area. Gross domestic product per capita was used in the
conducted empirical research to assess the level of socioeconomic development, whereas
the level of sustainable development in the No Poverty area was determined based on
taxonomic measures of development, designed using linear ordering methods.

The analysis was based on the indicators used to monitor Sustainable Development
Goal (SDG) No. 1: No Poverty. The research attempted to provide answers to the following
research questions:

1. Were the Visegrad Group countries, in the years 2005–2018, significantly differentiated
in terms of poverty indicators adopted by the European Union?

2. Did the spatial variation of poverty in the analyzed countries shows a tendency to
change over time and what was the direction of these changes?

3. Did the level of sustainable development in the No Poverty area in the Visegrad
Group countries increase in the analyzed period and were the dynamics of its changes
spatially diversified?

4. Is there a correlation between the level of sustainable development in the No Poverty
area and the level of socioeconomic development of the individual Visegrad Group
countries?

2. Materials and Methods

The presented study provides the analysis of indicators characterizing the area of
SDG 1: No Poverty. This area is characterized by 10 following indicators: people at risk
of poverty or social exclusion (1.1), people at risk of income poverty after social transfers
(1.2), severely materially deprived people (1.3), people living in households with very low
work intensity (1.4), in work at-risk-of-poverty rate (1.5), population living in a dwelling
with a leaking roof, damp walls, floors or foundation or rot in window frames of floor by
poverty status (1.6), self-reported unmet need for medical examination and care by sex
(1.7), population having neither a bath, nor a shower, nor indoor flushing toilet in their
household by poverty status (1.8), population unable to keep home adequately warm by
poverty status (1.9) and overcrowding rate by poverty status (1.10). For all of them, the
data covering the years 2005–2018 are available. The indicator self-reported unmet need for
medical examination and care by sex is an exception, as the respective data are available
since 2008. The definitions of each of them are presented in Table 2.
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Table 2. Sustainable development indicators from the No Poverty area selected for the analysis.

No. Indicator Definition

X1 People at risk of poverty or social exclusion (%)
This indicator corresponds to the sum of persons who are: at risk of poverty after social transfers, severely materially
deprived or living in households with very low work intensity. Persons are counted only once, even if they are
affected by more than one of these phenomena.

X2 People at risk of income poverty after social transfers (%) People at risk-of-poverty are persons with an equivalized disposable income below the risk-of-poverty threshold,
which is set at 60% of the national median equivalized disposable income (after social transfers).

X3 Severely materially deprived people (%)

The indicator measures the share of severely materially deprived persons who have living conditions severely
constrained by a lack of resources. They experience at least 4 out of 9 following deprivations items: cannot afford (i) to
pay rent or utility bills; (ii) keep home adequately warm; (iii) face unexpected expenses; (iv) eat meat, fish or a protein
equivalent every second day; (v) a week holiday away from home; (vi) a car; (vii) a washing machine; (viii) a color TV;
or (ix) a telephone.

X4 People living in households with very low work intensity (%)
The indicator is defined as the share of people aged 0–59 living in households with very low work intensity. These are
households where on average the adults (aged 18–59, excluding students) work 20% or less of their total work
potential during the past year. The indicator is part of the multidimensional poverty index.

X5 In work at-risk-of-poverty rate (%)

The indicator measures the share of persons who are employed and have an equivalized disposable income below the
risk-of-poverty threshold, which is set at 60% of the national median equivalized disposable income (after social
transfers). For the purpose of this indicator, an individual is considered as being employed if he/she was employed
for more than half of the reference year. The indicator is based on the EU-SILC (statistics on income, social inclusion
and living conditions).

X6

Population living in a dwelling with a leaking roof, damp
walls, floors or foundation or rot in window frames of floor (%
of population)

The indicator measures the share of the population experiencing at least one of the following basic deficits in their
housing condition: a leaking roof, damp walls, floors or foundation, or rot in window frames or floor. A breakdown by
poverty status is available.

X7
Self-reported unmet need for medical examination and care (%
of population aged 16 and over)

The indicator measures the share of the population aged 16 and over reporting unmet needs for medical care due to
one of the following reasons: “Financial reasons”, “Waiting list” and “Too far to travel” (all three categories are
cumulated). Self-reported unmet needs concern a person’s own assessment of whether he or she needed medical
examination or treatment (dental care excluded), but did not have it or did not seek it. The data stem from the EU
Statistics on Income and Living Conditions (EU SILC).

X8
Population having neither a bath, nor a shower, nor indoor
flushing toilet in their household (% of population)

The indicator measures the share of total population having neither a bath, nor a shower, nor an indoor flushing toilet
in their household.
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Table 2. Cont.

No. Indicator Definition

X9
Population unable to keep home adequately warm (% of
population)

The indicator measures the share of population who are unable to keep their home adequately warm. Data for this
indicator are being collected as part of the European Union Statistics on Income and Living Conditions (EU-SILC) to
monitor the development of poverty and social inclusion in the EU. The data collection is based on a survey, which
means that indicator values are self-reported.

X10 Overcrowding rate (% of population)

The indicator measures the share of people living in overcrowded conditions in the EU. A person is considered to be
living in an overcrowded household if the house does not have at least one room for the entire household as well as a
room for a couple, for each single person above 18, for a pair of teenagers (12 to 17 years of age) of the same sex, for
each teenager of different sex and for a pair of children (under 12 years of age).

Source: authors’ compilation based on Eurostat [3].
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All the indicators listed in Table 2 represent destimulants, and thus slow down the
accomplished development level of the phenomenon under analysis [32]. In this study, it
means that the value increase of each indicator included in Table 2 stands for a decline in
the level of sustainable development regarding the No Poverty area, which results in the
ranking of a given country from the Visegrad Group as “worse” in terms of the analyzed
criterion.

The gross domestic product at market prices in thousands of purchasing power
standard per capita (GDP) was used to assess the level of socioeconomic development
in the Visegrad Group countries. The statistical data necessary to carry out the research
come from the Eurostat database [3]. The following methods were applied in empirical
research: descriptive statistics, dynamics analysis, multidimensional statistical analysis
with particular emphasis on linear ordering methods and regression analysis. The empirical
analysis was carried out in accordance with the following stages of the research procedure:

1. Spatio-temporal comparative analysis of poverty indicators (X1–X10) with the use of
basic parameters of descriptive statistics and dynamics indexes.

2. Selection of final poverty indicators used to construct synthetic measures of sustain-
able development in the No Poverty area.

3. Normalization of final indicators using a fixed point of reference.
4. Construction of synthetic measures of sustainable development in the area of No

Poverty and linear ordering of the Visegrad Group countries.
5. Analysis of the dynamics of changes in the values of synthetic measures of sustainable

development in the No Poverty area for the analyzed countries.
6. Identification of correlations between the level of sustainable development in the No

Poverty area and the level of socioeconomic development of the individual Visegrad
Group countries using regression analysis.

It was adopted that the final poverty indicators used to construct synthetic mea-
sures of sustainable development can take the form of variables presenting the following
properties [32]:

• Measurability;
• Completeness of statistical information in the analyzed period;
• Interpretability;
• Clearly defined method for influencing the sustainable development level in the area

of No Poverty;
• Relatively high average spatio-temporal variation (average value CV > 10%);
• No excessive correlation of indicators (the parametric method of Hellwig’s features

classification was used to reduce the number of indicators). In accordance with
Hellwig’s method [33], first the poverty indicator most strongly correlated with all
the analyzed indicators was selected. Next, to eliminate duplicating the information,
poverty indicators significantly correlated with the indicator selected in the first stage
were removed. The critical value of the correlation coefficient was determined using
the following formula:

r ∗= min
j

max
k

∣∣∣rjk

∣∣∣ (j, k = 1, 2, . . . , 10; j 6= k number of poverty indicator). (1)

The first and the second stage were repeated until the last indicator was eliminated
for each analyzed period. A detailed procedure algorithm is presented below [32]. The
starting point was to establish a symmetric matrix of correlation coefficients between all
poverty indicators covered by the research.
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1. In a symmetric matrix of correlation coefficients:

R


1 r12 · · · r110

r21 1 . . . r210
. . . . . . . . . . . .
r101 r102 · · · 1

 (2)

the sum of the elements of each column is determined

Rj = ∑k
i=1

∣∣rij
∣∣ (3)

2. A column with s number is highlighted for which:

Rs = max
j

{
Rj
}

. (4)

3. Elements ris, which satisfy the inequality, are selected from column s:

|ris| ≥ r∗ (5)

and the rows corresponding to these columns. The poverty indicator corresponding to
the highlighted column is the first central indicator, and the indicators corresponding
to the highlighted rows represent its satellite indicators.

4. The correlation matrix R is reduced by crossing out the highlighted columns and
rows.

5. The steps listed in points 1–4 are repeated to determine the subsequent reduced
matrices as well as central and satellite indicators. In this way, the isolated indicators
can also be distinguished, i.e., not significantly correlated with any of the other
distinguished indicators.

The presented procedure was also repeated for each period of the study, determining
the separate sets of central and isolated indicators, from which the final indicators were
selected. Ultimately, for the construction of the synthetic measure of sustainable devel-
opment in the No Poverty area, to maintain its comparability in the analyzed period, the
indicators most often considered central or isolated and characterized by the relatively
high average variation were adopted as the final ones.

The normalization of final poverty indicators was the next stage of the research
procedure. More information on the normalization of variables and the applied properties
can be found, e.g., in the studies [34–38]. Since all the analyzed poverty indicators (X1–X10)
represent destimulants (an increase in the indicator value results in a decrease in the level
of sustainable development), the unitarization formula taking the following form was used
to normalize the final indicators [32,39]:

zt
ij =

max
i

x1
ij − xt

ij

max
i

x1
ij −min

i
x1

ij
(6)

where:

zt
ij—normalized value of j-th indicator in i-th object-country in t-th period of the study;

xt
ij—value of j-th indicator in i-th object-country in t-th period of the study;

x1
ij—value of j-th indicator in i-th object-country in the first period of the study;

i = 1, 2, . . . n—number of the object-country;
j = 1, 2, . . . f—number of the final poverty indicator;
t = 1, 2, . . . , T—number of the period of the study.

When normalizing the final values of poverty indicators, in successive time units,
reference was made to their maximum and minimum values in the first period of the study
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(fixed point of reference). Such an approach allowed analyzing the dynamics of changes
regarding the level of sustainable development in the area of No Poverty in the Visegrad
Group countries against the beginning of the analyzed period. Normalized values of the
final indicators represent stimulants of sustainable development.

The level of sustainable development was measured using the taxonomic measures of
development, also referred to as synthetic measures. The method of average standardized
sums was used as the function aggregating normalized values of the final diagnostic
indicators:

SSDNPt
n =

1
f

f

∑
j=1

zt
ij (7)

f—number of final diagnostic indicators describing a given complex phenomenon;
i = 1, 2, . . . , n—number of the object-country;
SSDNPt

n—synthetic measure of sustainable development in the No Poverty area defined
for n-th object-country in t-th period of the study. More approaches to the construction,
properties and applications of synthetic measures can be found in other studies [40–49].

To analyze the dynamics of change in the values of synthetic measures for sustainable
development in the No Poverty area, chain absolute growths (absolute growth in the value
of the synthetic measure compared to the previous period) and the average rate of changes
in the synthetic measure value (average absolute growth in value in the last period of the
study compared to the first period) were used.

The relationship between the level of socioeconomic development, measured by the
level of GDP per capita and the level of sustainable development in the No Poverty area,
was assessed on the basis of descriptive econometric models, constructed separately for
the individual Visegrad Group countries. The heuristic method was used to identify the
analytical form of econometric models. The best analytical form of the model, from the per-
spective of model fit to empirical data (maximum value of the coefficient of determination
R2), was selected from the following functions: linear, polynomial, power, exponential and
logarithmic one [50,51].

3. Results
3.1. Spatio-Temporal Comparative Analysis of Poverty Indicators in the Visegrad Group Countries
in the Period 2005–2018

The indicator people at risk of poverty or social exclusion (%) was the lowest in Czechia
in all analyzed years, whereas the highest in Poland (2005–2010) and Hungary (2011–2018).
A positive phenomenon was the decline in the indicator value in all analyzed countries. The
highest drop of 26.4 percentage points was recorded in Poland. The differences between
individual countries have also decreased, which was indicated by the declining value of
the coefficient of variation and the difference between the maximum and minimum value.

The analysis of the value of people at risk of income poverty after social transfers
indicator showed that, similarly to the previous indicator, the best situation in the entire
period under study was observed in Czechia, while the worst one was in Poland. A
positive phenomenon was the decrease in the indicator value recorded in all analyzed
countries in 2018 compared to 2005. The highest drop of 5.7 percentage points was noted in
Poland. The improving situation in all countries, as well as the decreasing variation, was
demonstrated by the declining, year to year, value of the coefficient of variation and the
difference between the maximum and minimum value.

Also, in the case of the severely materially deprived people indicator, the best situation
in the entire analyzed period was recorded in Czechia. The indicator value in this country
decreased from 11.8% in 2005 to 2.8% in 2018. The worst situation in the period 2005–
2008 was observed in Poland and in the subsequent years in Hungary. The maximum value
decreased from 33.8% in 2005 to 10.1% in 2018. A positive phenomenon was the fact that in
each of the analyzed countries, the value of the indicator went down. However, attention
should be paid to the differences between the individual countries. In the first four years,
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they can be described as small, whereas in the following years the value of the coefficient
of variation ranged between 40% and 58%.

The value of people living in households with very low work intensity indicator was
the best, i.e., the lowest in the years 2005–2009, 2014 and 2017 in Slovakia; in 2010–2013,
2015 and 2018 in Czechia; and in 2016 in Poland. The worst situation was observed in
Poland in 2005 and in Hungary in the subsequent years. In turn, a positive situation was
reflected by a smaller variation between individual countries, which dropped from over
28% in 2005 to less than 9% in 2018. Another favorable phenomenon was the decreasing
trend of the analyzed phenomenon in all countries. The biggest drop amounting to
8.7 percentage points was recorded in Poland, and the lowest one, i.e., 1.4 percentage
points, was in Slovakia.

Czechia was also the leader regarding the value of the in work at-risk-of-poverty rate
indicator. Its value presented the lowest level in this country. In turn, the worst situation in
all analyzed years occurred in Poland. The exception was 2017, when the worst situation
was recorded in Hungary, which was also the only country showing an upward trend
in the value of this indicator. A positive phenomenon was manifested by the declining
differences measured by the coefficient of variation.

Next, the indicator population living in a dwelling with a leaking roof, damp walls,
floors or foundation or rot in window frames of floor by poverty status was analyzed.
In this case, the best situation was recorded in Slovakia throughout the analyzed period,
whereas the worst in Poland (2005–2007, 2009) and Hungary (2008, 2010–2018). A positive
phenomenon was the decreasing trend in this indicator value in each country. On the
other hand, large variations between the studied countries can be assessed as negative.
The variation was above 50% for most of the analyzed period. The difference between the
maximum and minimum value ranged between 11.0 and 36.7 percentage points.

Poland was the country in which the indicator self-reported unmet need for medical
examination and care by sex reached the highest value in the entire period under study.
The lowest value was recorded in Czechia. The discussed phenomenon was characterized
by a downward trend in three analyzed countries. The exception was Slovakia, where an
upward trend was observed. Attention should also be paid to a very high variation. The
value of the coefficient of variation ranged between 62% and 94%.

In the analyzed countries, a small part of the population had neither a bath, nor a
shower, nor indoor flushing toilet in their household. The value of the indicator population
having neither a bath, nor a shower, nor indoor flushing toilet in their household by poverty
status ranged between 7% and 0.3%. The countries presenting the highest value of this
indicator were Poland (2005–2009) and Hungary (2010–2018). The lowest values were
recorded in Czechia (2005–2007, 2010–2011, 2014–2018) and Slovakia (2008–2013). The
observed changes were positive in all analyzed countries, as evidenced by the downward
trend in all of them. However, extensive variations between individual countries should be
emphasized at this point. The respective coefficient of variation ranged from 69% to 90%.

Positive changes in all analyzed countries can be observed in the case of the population
unable to keep home adequately warm by poverty status indicator. The trend showed a
decreasing tendency for all countries. Czechia (2005–2006, 2008, 2014–2018) and Slovakia
(2007–2014) were the countries in which this phenomenon presented the lowest level. The
worst situations were in Poland (2005–2011) and Hungary (2012–2018). However, a positive
phenomenon was the systematically decreasing variation between the individual countries.

The analysis of the overcrowding rate by poverty status indicator showed that the
problem of household overcrowding, and thus the absence of adequate housing space,
constituted an important phenomenon in the analyzed countries. The value of this indicator
was relatively high. It adopted values between 15.7% and 54.1%. The systematically
decreasing value of this indicator in all analyzed countries is a positive phenomenon.
Czechia recorded the best situation and Poland the worst in the analyzed period. The
variations between individual countries were also reduced.
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The values of individual indicators recorded in the analyzed countries in the period
under study are presented in the Figure 1 below.
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Figure 1. The values of individual indicators in the analyzed period (%). Source: authors’ compilation based on Eurostat [3].

Looking at the individual countries covered by the analysis, it can be observed that
Czechia was the evident leader among them. In the case of five indicators, Czechia took
the most favorable position in all analyzed years. In total, Czechia was ranked as first
103 times. Slovakia was the leader 33 times and Poland only once. Hungary, in turn, was
the country that never took the most favorable position. The worst situation was recorded
in Poland and in Hungary. Poland came last 78 times, whereas Hungary came last 59 times.

3.2. The Level of Sustainable Development in the No Poverty Area in the Visegrad Group
Countries—Dynamic Presentation

The sustainable development indicators in the No Poverty area presented in Table 2
were selected based on the required properties discussed in Section 2 of this study. The
poverty indicators X1–X10 are measurable, interpretable, and of a destimulant nature.
Statistical information for the X7—self-reported unmet need for medical examination and
care (% of population aged 16 and over)—indicator are not available for the years 2005–2007.
Due to the substantive importance of this indicator for the assessment of the sustainable
development level in the No Poverty area, it was decided that the final decision about
narrowing down the scope of the research to 2008–2018 would be taken after analyzing
variation and the reduction of baseline indicators using Hellwig’s parametric method, in
the s when the X7 indicator would be included in the set of final variables underlying the
construction of synthetic measures for sustainable development in the No Poverty area.

Figure 2 shows the values of coefficients of variation for 10 poverty indicators in the
VG countries in the years 2008–2018, and Figure 3 presents their average values. As can
be seen, the greatest variations throughout the analyzed period were characteristic for
two indicators, i.e., X7 (% of population aged 16 and over self-reported unmet need for
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medical examination) and X8 (% of population having neither a bath, nor a shower, nor
indoor flushing toilet in their household). The Visegrad Group countries presented the
lowest average variation regarding the percentage of people at risk of income poverty after
social transfers (X2) and the percentage of people living in households with very low work
intensity (X4).
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Figure 2. The values of coefficients of variation for the sustainable development indicators in the No Poverty area in the
years 2008–2018 in the space of Visegrad Group countries. Source: authors’ compilation based on Eurostat [3].
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Figure 3. Average values of coefficients of variation for the sustainable development indicators in the No Poverty area in
the years 2008–2018 in the space of Visegrad Group countries. Source: authors’ compilation based on Eurostat [3].

Diagnostic indicators used for the construction of synthetic measures should remain
uncorrelated to prevent duplicating similar information and, at the same time, represent
other indicators not included in the construction of synthetic measures for sustainable
development. Ultimately, the final set covered poverty indicators that were most frequently
uncorrelated with the others. The average variation was also taken into account. The final
poverty indicators are listed below (the frequency of their occurrence as uncorrelated with
other indicators in 2008–2018 is presented in brackets):

X1—% of people at risk of poverty or social exclusion (8 times);
X6—% of population living in a dwelling with a leaking roof, damp walls, floors or
foundation or rot in window frames of floor (7 times);
X7—% of population aged 16 and over self-reported unmet need for medical examination
and care (8 times);
X8—% of population having neither a bath, nor a shower, nor indoor flushing toilet in their
household (5 times);
X10—overcrowding rate (% of population) (6 times).
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The indicator X2—percentage of people at risk of income poverty after social transfer—
was repeated five times, however, it was not included in the final set due to the lowest
average variation (21.1%). The remaining poverty indicators, in the years 2008–2018, were
repeated as uncorrelated with the remaining ones fewer times in the analyzed periods. The
list of poverty indicators defined as central or isolated in individual years of the analyzed
period is presented in Table 3.

Table 3. Poverty indicators distinguished as central or isolated in the analyzed period.

Xi 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Number “+”

X1 + + + + + + + + 8

X2 + + + + + 5

X3 + + 2

X4 + + + + 4

X5 + + + 3

X6 + + + + + + + 7

X7 + + + + + + + + 8

X8 + + + + + 5

X9 + + 2

X10 + + + + + + 6

r * 0.958 0.958 0.958 0.894 0.936 0.942 0.921 0.914 0.836 0.770 0.871 X

Where: +,—respectively, the presence or absence of an indicator insignificantly correlated with the remaining ones (central or isolated) in
accordance with Hellwig’s method [32]. r *—Formula (1). Source: authors’ calculations based on Eurostat database.

Ultimately, the time scope of the conducted analyses addressing the level of sustainable
development was limited to the years 2008–2018 due to the unavailability of previous
statistical information for the final poverty indicator X7.

The final poverty indicators were normalized (Formula 6), thus becoming the stim-
ulants of sustainable development (no poverty indicators) and forming the basis for the
construction of the synthetic measures of sustainable development in the No Poverty area
presented in Figure 4.
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Figure 4. The values of synthetic measures of sustainable development (SSDNP) in the No Poverty area in the Visegrad
Group countries. Source: authors’ compilation based on Eurostat [3].

Table 4 and Figure 5 present the dynamics of change measures established for the
synthetic measures of sustainable development in the No Poverty area.
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Table 4. Absolute growth values of the chain synthetic measures for sustainable development in the
No Poverty area (SSDNP) for the Visegrad Group countries.

Years
Absolute Changes

Czechia Hungary Poland Slovakia

2009/2008 0.0481 0.1785 0.0559 0.0432
2010/2009 0.0487 −0.0946 0.0364 −0.0096
2011/2010 −0.0032 −0.0066 0.0678 −0.0316
2012/2011 0.0112 −0.0726 −0.0005 0.0026
2013/2012 0.0161 −0.0035 0.0499 0.0233
2014/2013 0.0198 0.0614 0.0704 0.0102
2015/2014 0.0360 0.0900 0.0312 0.0099
2016/2015 0.0271 0.0521 0.0871 −0.0078
2017/2016 0.0420 0.0579 0.1511 0.0254
2018/2017 0.0090 0.2978 0.0057 0.0116

Source: authors’ compilation based on Eurostat [3].
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Figure 5. Absolute growth values and the average rate of change of the SSDNP indicator for the Visegrad Group countries.
Source: authors’ compilation based on Eurostat [3].

The next step of the conducted analysis was to identify correlations between the level
of socioeconomic development in the individual countries of the Visegrad Group and the
level of sustainable development in the No Poverty area. Figure 6 shows the variation of
GDP per capita in the Visegrad Group countries covering the analyzed period.
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Figure 6. The level of GDP per capita in thousands PPS in the Visegrad Group countries in the years 2008–2018. Source:
authors’ compilation based on Eurostat [3].



Sustainability 2021, 13, 1030 15 of 21

Figure 7 presents correlations between the level of socioeconomic development (GDP
per capita) and the level of sustainable development in the No Poverty area (SSDNP) in the
Visegrad Group countries in the years 2008–2018.
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The degree of models’ fit to empirical data was verified using the coefficient of de-
termination R2 and the significance of structural parameters. For the significance level
α = 0.05 all structural parameters of the constructed models turned out to be significant
(p < 0.05). In all countries of the Visegrad Group a significant correlation between the
analyzed phenomena was observed.

4. Discussion

The conducted research shows that, in the years 2008–2018, the Visegrad Group
countries differed significantly in terms of all aspects related to poverty adopted by the
European Union for monitoring sustainable development in the No Poverty area (Table 2).
However, the intensity of variation in the analyzed countries was different regarding the
space of poverty indicators (X1–X10), it was also changing over time (Figure 2). Definitely
the greatest variation, but with a decreasing tendency, was observed in the case of popu-
lation having neither a bath, nor a shower, nor indoor flushing toilet in their household
(%)—indicator X8—and self-reported unmet need for medical examination and care (%
of population aged 16 and over)—indicator X7. The average values of the coefficient of
variation in the years 2008–2018 for these indicators were 81.40% and 79.88%, respectively.
However, in the case of the share of population having neither a bath, nor a shower, nor
indoor flushing toilet in their household, the situation was definitely worse, although the
improvement tendency was higher in Poland and Hungary than in Czechia and Slovakia.
When it comes to the share of population aged 16 and over self-reported unmet need for
medical examination and care, the situation in Poland was by far the worst and clearly
different from other countries in the Visegrad Group. However, in the years 2017–2018, it
improved considerably, which resulted in the significant reduction of disproportions be-
tween the analyzed countries. The coefficient of variation for X7 indicator in 2010 amounted
to 93.63%, whereas in 2018 it was 78.14%, which, however, still reflects huge disproportions.

The Visegrad Group countries were characterized by the lowest average variation in
terms of the share of people at risk of income poverty after social transfer (CV = 21.10%)
and the share of people living in households with very low work intensity (CV = 22.65%).
A noticeable trend for further reduction of the disproportions between the VG countries
resulting from the above-mentioned indicators was also observed.

In the years 2008–2018, an increasing tendency was observed in the differences be-
tween the analyzed countries regarding the percentage of the population living in a
dwelling with a leaking roof, damp walls, floors or foundation or rot in window frames
of floor (X6) and overcrowding rate (X10). In the first case, it was caused by a significant
deterioration of the situation in Hungary, in the second, by a much faster improvement in
the value of X10 indicator in Czechia compared to other countries of the Visegrad Group.

A comprehensive assessment of the sustainable development variation in the area of
poverty in the Visegrad Group countries requires both the level of development and the
dynamics of its change to be analyzed. The level of sustainable development in the No
Poverty area in the period 2008–2018 in the VG countries was diverse, but in each of the
analyzed countries it showed an increasing tendency (Figure 4). Czechia turned out to be
the evident leader in terms of poverty level elimination. Slovakia was ranked the second
in the entire analyzed period. The remaining countries of the Visegrad Group achieved
a much lower level of sustainable development in the area of poverty reduction, taking
alternately the 3rd and 4th position. Hungary was listed at a more favorable third position
in the years 2008–2011 and 2018, and Poland in 2012–2017.

The analysis of chain absolute growths calculated for synthetic measures of sustainable
development in the No Poverty area (Table 4) showed that the annual uninterrupted
absolute growth in the level of sustainable development was not recorded in the analyzed
area in any of the studied countries. In each VG country, in the period 2008–2018, a
decline in the level of sustainable development was observed in a given year compared
to the previous year. Such a situation occurred in Czechia in 2011; in Poland in 2012;
and in Slovakia in 2010, 2011 and 2016. In Hungary, the drop in the level of sustainable
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development in the area of poverty in relation to the previous year was recorded four times,
i.e., in each year of the period 2010–2013.

By far the largest absolute growth in the level of sustainable development regarding
the No Poverty area in 2018 compared to 2008 was observed in Hungary, a slightly lower
one in Poland and definitely the lowest in Slovakia (Figure 5). A similar ranking of countries
occurred regarding the average annual increase in the level of sustainable development in
the area of poverty in the period 2008–2018. If similar dynamics of change in the level of
development continue, an increase in the level of sustainable development can be expected
in the coming years, along with the simultaneous leveling of the disproportions between
the VG countries in the area of poverty.

It is noticeable that in the analyzed period, the ranking of the Visegrad Group coun-
tries in terms of sustainable development level in the No Poverty area as well as the
socioeconomic development level measured by the level of GDP per capita were similar
(Figures 4 and 6). Both phenomena also showed an increasing tendency for change. In all
countries, in the years under study, the significant correlations between the level of GDP
per capita and the level of sustainable development in the No Poverty area were recorded
(Figure 7). In Czechia and Poland, the correlation between GDP per capita and the level of
sustainable development in the No Poverty area was of linear nature, which means that
the increase in the level of sustainable development in the No Poverty area, in the analyzed
period, turned out to be proportional to the increase in the level of GDP per capita. In
Hungary and Slovakia, this correlation remained of nonlinear nature and was best reflected
by the square function. In the VG countries, the level of GDP per capita remains one of the
key factors in fighting poverty. In Hungary and Poland, more than 90% of the variation
related to the level of sustainable development in the No Poverty area was explained by the
level of GDP per capita. The weakest correlation occurred in Slovakia, which implies that
despite the growing tendency for both phenomena, the secondary distribution of society’s
income carried out through the state budget does not ensure the level of support for the
poorest in the form of social aid or benefits contributing extensively to the elimination of
poverty. It is worth noting that Slovakia experienced, by far, the lowest average annual
increase in the level of sustainable development in the No Poverty area during the period
under study. The best situation in this respect was recorded in Hungary and Poland.

5. Conclusions

The identified correlation between the reduction of poverty in individual Visegrad
Group countries and the level of GDP per capita may only seemingly be obvious. For many
years, the source literature has been addressing the impact of economic growth on the
reduction of unemployment [52–56]. The literature also attempts to define and measure
pro-poor growth [57,58]. Moreover, the empirical research carried out worldwide does not
provide a clear answer to the question of whether economic growth favors the poor [59–61].
Therefore, for the Visegrad Group countries, despite the strong impact of GDP per capita
level on poverty reduction in the analyzed period, it is recommended to finance programs
supporting the poor and implement the policy ensuring the participation of social groups
presenting different levels of wealth in the creation and distribution of GDP. Continuous
monitoring of poverty indicators in the context of sustainable development is absolutely
essential in preparing development strategies, as well as the social and economic policy
goals of the Visegrad Group countries.

The V4 countries are very often approached as a homogeneous area where the same
problems can be observed. These countries also try to conduct a common external policy
towards, for example, other EU countries. Despite that, considerable differences can be
observed while analyzing the situation in individual countries. These differences are
also visible in relation to the analyzed area and when taking into account the values of
individual indicators. Each of these countries has also implemented its own monitored
sustainable development strategies. A respective example is the Strategy for Responsible
Development (SRD) implemented in Poland. It is an overarching strategy, being the Polish
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response to the goals set out in the 2030 Agenda. The model of development for Poland
included in the strategy is consistent with the vision of the world set out in the agenda by
the United Nations. The Sustainable Development Goals reporting platform, provided by
the Statistics Poland, is used to monitor the sustainable development goals and report data
for the global needs [62].

The general conclusion formulated regarding the analyzed countries is that the situ-
ation in the studied area is improving significantly. Despite that, certain differences can
be observed between the individual countries in relation to some indicators. It should,
however, be emphasized that these differences are systematically decreasing. The largest
occurred in the first analyzed years. These were also the first years after the discussed
countries joined the European Union. In addition, they experienced their socioeconomic
system changes. The individual countries approached the transformation processes differ-
ently. Moreover, Czechoslovakia broke up into two independent states, the Czech Republic
and Slovakia. It was Slovakia, the smallest country created, in a way, “from scratch”, which
faced the largest economic and social problems.

Sirovátka and Mareš emphasized that the poverty index in the Czech Republic is
one of the lowest in Europe. The authors have described that the practice in the scope of
social policy is effective, but it may appear not to be sustainable in a long term perspective.
Other researchers have indicated that the Czech Republic is a sustainable country in terms
of disposable incomes of households. Poverty is also an important problem in Slovakia,
especially in the eastern and southern parts of the country. The areas that are affected by
poverty to the highest degree are characterized by a relatively high share of children and
young people in the population [63–65].

Further empirical research could cover all countries and regions of the European Union
and attempt to assess the spatio-temporal variation of the sustainable development level in
the area of poverty and the correlations between the level of socioeconomic development
and progress in counteracting poverty.

The improvement of the currently used indicators and the identification of the new
ones to be applied in measuring and monitoring progress in the area of poverty elimination
remains the challenge for the official statistics of the European Union.

The following conclusions result from the conducted empirical research:

1. The Visegrad Group countries show significant, however decreasing, differences
in terms of the indicators describing poverty in the context of sustainable develop-
ment (the exceptions are the share of population living in a dwelling with a leaking
roof, damp walls, floors or foundation or rot in window frames of floor and the
overcrowding rate).

2. The VG countries were characterized by the highest average dispersion related to the
population having neither a bath, nor a shower, nor indoor flushing toilet in their
household (in %) and the lowest related to the percentage of people at risk of income
poverty after social transfer.

3. In the VG countries, an ongoing increase in the level of sustainable development in the
No Poverty area was recorded. Czechia was characterized by the highest level of sus-
tainable development, followed by Slovakia. However, the highest average dynamics
of change occurred in Poland and in Hungary, which resulted in the elimination of
disproportions in this respect.

4. The level of GDP per capita significantly discriminated the level of sustainable de-
velopment in the No Poverty area in all VG countries. The strongest correlation was
observed in Hungary and the weakest in Slovakia.

In the context of recommendations related to an effective implementation of the con-
cept of sustainable development in the V4 countries in the coming years, the problem of
population aging should be emphasized at the very beginning. The described phenomenon
is a sign of our times—we live longer, while the fertility rate persists at a low level. In
this respect it may be recommended to initiate more extensive activities focused on the
intensification of pro-family policy and the allocation of child benefits which, to some
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extent, has already been implemented in the analyzed countries. In addition, promoting
a large family model, supported by the system of discounts and promotions on the part
of public and private sector entities may turn out an effective solution. Senior citizens
should also be provided with more care. Special programs supporting and activating
seniors should be implemented. They need be covered with appropriate medical care.
Moreover, it is more difficult to talk about sustainable development when a certain part
of the society is at risk of poverty. A narrow group of rich people is not the evidence of
wealth and stability, but a broad and strong middle class. It should be noted that despite
the undeniable socioeconomic development of the V4 countries, the scale of stratification
requires improvement. Better quality of life in big cities does not always coincide with
the improvement of living conditions in the provincial areas where, in total, the majority
of the V4 countries’ population resides. Moreover, the stratification itself carries a num-
ber of consequences, including the phenomenon of social exclusion, poverty, addictions,
crime, inheriting unemployment and low social activity. It is recommended to implement
comprehensive programs co-financed from public funds aimed at equalizing development
opportunities (e.g., educational) and reducing the extent poverty (e.g., social support) [6].

Author Contributions: All authors designed the research and analyzed the data. All authors have
read and agreed to the published version of the manuscript.

Funding: The project was financed by the Ministry of Science and Higher Education in Poland under
the program “Regional Initiative of Excellence” 2019–2022 project number 015/RID/2018/19 total
funding amount 10 721 040,00 PLN.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Ministry of Science and Higher Education. Available online: https://www.gov.pl/web/nauka/grupa-wyszehradzka-visegrad-

group (accessed on 11 November 2020).
2. Visegrad Group. Available online: http://www.visegradgroup.eu/v4-110412-1 (accessed on 11 November 2020).
3. Eurostat Database. Available online: https://ec.europa.eu/eurostat/data/database (accessed on 11 November 2020).
4. Raszkowski, A.; Bartniczak, B. Towards Sustainable Regional Development: Economy, Society, Environment, Good Governance

Based on the Example of Polish Regions. Transform. Bus. Econ. 2018, 17, 225–245.
5. Raszkowski, A.; Bartniczak, B. On the Road to Sustainability: Implementation of the 2030 Agenda Sustainable Development

Goals (SDG) in Poland. Sustainability 2019, 11, 366. [CrossRef]
6. Raszkowski, A.; Bartniczak, B. Sustainable Development in the Central and Eastern European Countries (CEECs): Challenges

and Opportunities. Sustainability 2019, 11, 1180. [CrossRef]
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