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Abstract

This article aims to explain the basic concepts of gross domestic product, standard of living, quality of
life and economic indicators that will serve as tools for analysis. The main objective is to compare the
quality of life between individual countries using the Human Development Index, focusing on the
countries known as the Bucharest Nine in the period 2007 to 2021. This group includes: Poland,
Bulgaria, Romania, the Czech Republic, Estonia, Hungary, Latvia, Lithuania and Slovakia. The Federal
Republic of Germany, a representative of Western Europe, was chosen as a reference point for
comparison. The analysis is based on specifically selected socio-economic indicators through which

the quality of life in the given countries is assessed.

Keywords: gross domestic product, life quality, living standards, index of human development,

Bucharest Nine

Introduction

The quality of life of an individual can be
analyzed through various frameworks, breaking
it down into fundamental components or
constructs that influence overall well-being.
Quality of life has a social dimension, and this
concept is primarily explored by the social
sciences. The study of human quality of life, its
development, and the possibilities for

influencing it has become an increasingly
important area of research. It is crucial to
recognize that both economic and non-economic
factors affect this concept in different ways.
Today, there are many indicators that help
quantify the various dimensions of human
development. When measuring quality of life,
we encounter data that can be easily quantified
and numerically identified, as well as data with a
subjective component that we classify as
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abstract variables. If we examine the concept of
quality of life from a historical perspective, it
would be associated with foundational
disciplines such as economics, sociology, and
medicine. Historically, the focus has been more
on social groups than on individuals,
particularly on objective factors, through which
we define the essential conditions in which
people live.

When defining quality of life, it is important to
recognize that it can be viewed from various
perspectives. Firstly, it depends on the starting
points and objectives of the quality of life being
assessed. Most people instinctively associate
quality of life with individual well-being,
particularly from a psychological perspective.
However, it is crucial to remember that many
professionals, including health experts, analyze
quality of life at a macro level, referring to entire
populations or nations. While some indicators,
such as income, education, and healthcare, are
universal, others may vary depending on
cultural context and societal values (Veenhoven,
2000). According to the Business Dictionary
(2018), the standard of living is defined as
financial well-being, primarily measured by per
capita income and the consumption of goods
and services by individuals or households. When
evaluating the standard of living, it is also
essential to consider factors such as the scope
and quality of public services, food,
environmental conditions, social security,
healthcare availability, opportunities for self-
realization, access to education, cultural
activities, and other variables. In a narrower
sense, the standard of living can be understood
as the monitoring of income and expenditures,
specifically the composition of a population’s
spending patterns.

The aim of the paper is to assess the possibilities
for improving the quality of life in the Bucharest
Nine region. This goal is influenced by the
success of the economy, the overall level of GDP,
and the rate of economic growth. To achieve this
objective, indicators such as the Human
Development Index (HDI) were used, along with
components like life expectancy at birth,
average years of schooling, expected years of
education, gross national income per capita,
GDP, registered unemployment rate, average
annual wage, and the cost-of-living index.

Present state of problem solving

Human Development Index (HDI) has been
widely criticized in the welfare economic

literature, yet it is still the most influential
income-alternative = with  multidimensional
measuring (Fumagalli, 2021). Economic position
of inhabitants is closely related to the living
standards of the country’s population, which
can be understood as a comprehensive
measurement of socio-economic prosperity of
the country. Jordé and Sarabia (2015) show
absolute convergence in human well-being is
satisfactorily represented by a conventional
linear specification. However, the income and
education indicators exhibit nonlinear patterns.

Hanova et al. (2015) studied mentioned by using
such indexes as HDI, quality of life index, better
life index, etc. with the aim to compare
countries. The results show there are
differences in regions; for example, inhabitants
of northern and western European countries
have the best economic position. The differences
between regions are confirmed in case of
Croatia, when eastern Croatian regions achieved
good level of HDI, as pointed by Aksentijevic and
Jezic (2015); and in Indonesia (Permai et al,
2016), when Jakarta region has the highest HDI
in Indonesia. In addition, South Asian regions
have different HDI index, when Shrotryia (2020)
pointed to the not promising development. In
India (see Arora and Ratnasiri, 2015), economic
well-being of states has declined, when the
reforms have positively influenced more
developed high well-being states, not low well-
being states. Due to the differences in regions,
Smits and Permanyer (2019) recommended the
establishment of sub-national HDI databases,
which take regional variations into account and
assess factors such as education, health, and
living standards. lkeda and Managi (2019)
provide future scenarios for different regions in
Japan based on shared socioeconomic pathways
(SSPs). We then propose an Inclusive Wealth
Index (IWI) under different future scenarios for
2015-2100. We find that future Japan remains
sustainable under all SSPs in 2100 by comparing
it with wealth levels in 2010.

Nowadays, ecosystem services influence human
well-being (Villamagna and Giesecke, 2014),
mainly in areas of psychology, economics and
international development. HDI is influenced
also by present day sedentary way of life,
especially among children. This area is studied
by Dumuid et al. (2018), showing children from
countries of higher human development index
reported stronger positive relationships
between health-related quality of life and
moderate-to-vigorous physical activity.
Addressing today's unhealthy lifestyles can lead
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to an increase in the quality of life of the
population (Barber et al., 2017). The mentioned
indicator is measured by healthcare access and
quality (HAQ), which increased according to
Haakenstad et al. (2022) in the analyzed
countries overall to 2019. According to Yang
(2018), health is strongly prioritized over
income. Nowadays ecosystem services influence
human well-being (Villamagna and Giesecke,
2014), mainly in areas of psychology,
economics, and international development. HDI
is also influenced by present day sedentary way
of life, especially among children. This area is
studied by Dumuid et al. (2018), showing
children from countries of higher human
development index reported stronger positive
relationships between health-related quality of
life and moderate-to-vigorous physical activity.
The mentioned indicator is measured by
healthcare access and quality (HAQ), which
increased according to Haakenstad et al., (2022)
in the analyzed countries overall to 2019. Rojas
(2020) confirms the same, showing economic
development can be provided not in terms of
greater income, but in terms of people well-
being, life satisfaction and health. Therefore,
most organizations are establishing well-being
programs and management (Lisovskaia, 2022).

Methodology

The primary objective is to compare
international differences in the quality of life
using the Human Development Index, focusing
on the B9 countries over a defined period. The
Bucharest Nine consists of the following
countries: Poland, Bulgaria, Romania, the Czech
Republic, Estonia, Hungary, Latvia, Lithuania,
and Slovakia. For comparative purposes, we
have selected Germany, the leader of Western
Europe. The required data and information will
be collected for the period from 2007 to 2021."

Quality of life is measured using various
indicators. Since the 1970s, numerous studies
have focused on identifying and developing
these indicators. However, there has been no
consensus among researchers regarding the
most appropriate approach to measuring quality
of life. To effectively analyze and evaluate this
concept, it is essential to consider what aspects
of quality are being assessed and for whom.
Therefore, quality of life must be represented
through specific indicators."

A number of authors have reached a consensus
on categorizing quality of life measurement

indicators into three main types. Bacova (2008)
and Hamrackova (2013) identify the following
types of indicators, which will be utilized in this
research.

¢ Economic indicators - in addition to the usual
indicators, e.g. GDP and income, we can also
include consumer flows, wealth stocks, poverty,
economic security, etc. Economic indicators are
mainly used in politics and the public sector.

¢ Social indicators - represent social measures
that objectively reflect conditions in a certain
cultural and geographical unit. They are
observed more in objective quantitative
statistics than in the perception of people's
social environment. We include areas such as:
well-being, ecology and education. These
indicators are often defined as objective
indicators of the quality of life and, above all,
objectivity is their strong point.

¢ Subjective indicators - observe the level of
quality of life itself and help to measure and
understand the quality of life of specific persons.
They approach the emotional understanding of
an individual's life, especially about
experiencing one's own life and well-being. In
the measurement here, we use indicators of
satisfaction (positive or negative affect), and
they can be expanded to include feelings of
meaning, fulfillment, and happiness.

A consistent and dependable evaluation of
quality of life that most experts would endorse
has yet to be developed. The main reason for
this disagreement is that it contains two
relatively independent components, namely
subjective and objective. The authors state the
components as subjective and objective
(Masarova and Zivcicova, 2012) as follows:

¢ Subjective quality of life - derived from the
utility and meaning for the individual. This
refers to a good feeling of life, satisfaction and
well-being. The measurement mostly uses data
obtained through public opinion polls.

¢ Objective quality of life - here indicators of
economic justice, education, health, security, etc.
are mainly used. It represents the fulfillment of
the material needs of life. The value of life is
determined and does not change over time.
Objectives of life quality are variables that can
be observed by several people, and it is possible
to estimate the quantity and frequency.

Based on the definitions above, it can be
observed that the subjective dimension focuses
on measuring the quality of life of individuals or
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groups, while the objective dimension evaluates
the quality of life at a broader level, such as that
of a state. Although these two perspectives
approach the concept from different angles, they
are fundamentally interconnected and cannot be
considered in isolation. Only by combining both
subjective and objective measures can we obtain
accurate and comprehensive insights into the
quality of life. One of the most significant
indicators for assessing living conditions is the
Human Development Index (Tokarova, 2002). In
this research, the HDI, Gross National Happiness
(GNH), and Economic Freedom Index (EFI) are
utilized as key indicators.

Human Development Index

The Human Development Index (HDI) is a socio-
economic indicator that measures the average
level of human development achieved in a
country. It is calculated based on three key
dimensions considered essential for human
development (Tokarova, 2002). The HDI serves
as a composite indicator that reflects average
outcomes across these core dimensions and is
determined as the geometric mean of the
normalized indices for each of the three
dimensions (Nagel, 2004).

Gross National Happiness

The Gross National Happiness (GNH) Index is
built upon four pillars: good governance,
sustainable socio-economic development, the
preservation and promotion of culture, and
environmental conservation and protection.
These pillars are further divided into nine
domains, which encompass various components
of the index and serve as the foundation for its
measurement (GNH Centre, 2019). The GNH
Index offers a more holistic assessment of a
country's well-being than GDP, emphasizing that
true societal development occurs when material
and spiritual growth progress together and
mutually reinforce each other (Ura etal., 2012).

Economic Freedom Index

The Economic Freedom Index is an economic
indicator that evaluates the level of economic
freedom across countries worldwide. It is based
on several criteria, including the protection of
private property, business freedom, regulatory
efficiency, and government transparency
(Masarova & Zivcicova, 2012). The primary
aspects of economic freedom include:

« personal choice;

« free exchange coordinated by markets;
« freedom of market entry;

e security of persons and their property from
aggression by others.

Countries characterized by high economic
freedom frequently attain substantial economic
growth and productivity levels, thanks to their
ability to invest, engage in business, and trade
freely, resulting in more favorable environments
for job creation and economic development.
Countries that would attempt to achieve a high
score on the Economic Freedom Index must
provide secure protection for private property, a
legal system that treats everyone equally,
objective contract enforcement and a stable
monetary environment. They need to maintain
low taxes, avoid creating obstacles to both
domestic and international trade, and show
greater interest in and dependence on market
dynamics rather than on government spending
and regulations (Economic Freedom Basics,
2019).

Object of solving - Bucharest 9

The Bucharest Nine is a group of nine Central
European countries founded in 2015 with the
aim of promoting cooperation between these
countries and strengthening their position
within Europe and the world. This initiative was
created in response to the increasing perception
that Central European nations are frequently
underappreciated and overlooked in the
decision-making processes at both European
and global levels. These countries were often
under the influence of the Soviet Union until
their liberation after 1989 (Banasik, 2021).

Nine countries (Poland, Bulgaria, the Czech
Republic, Estonia, Hungary, Latvia, Lithuania,
Romania, and Slovakia) form an initiative aimed
at coordinating the security positions of nations
on NATO’s eastern flank. A common feature of
the Bucharest Nine countries is their
geographical  location and a  shared
understanding of security threats. These
countries have faced similar negative historical
experiences and are now exposed to new
security  challenges.  Their  cooperation
strengthens their position in negotiations with
partners within the EU and NATO.

The B9 has an ambitious plan to deepen
cooperation across various sectors, including
economy, politics, culture, science, and
technology. Another objective is to improve
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infrastructure and transport links within the
region, creating new opportunities for business
and economic growth.

The B9 countries also play a significant role in
the field of energy and natural resources due to
their strategic location between Eastern and
Western Europe. Enhanced cooperation can
contribute to greater energy security and the
diversification of energy supplies across Europe.

However, some member states hold differing
views on key issues, such as migration and
European integration. These differences can
hinder the group’s efforts and its ability to
achieve shared goals.

Overall, the Bucharest Nine represents a vital
initiative for strengthening cooperation among
Central and Eastern European countries and
enhancing their position within Europe and
globally. One of the primary challenges remains
maintaining unity and effective collaboration
within the group. Given the diverse interests
and priorities of member states, it is crucial to
identify common objectives that benefit all
parties involved (Gerasymchuk, 2019).

Data source

The primary data sources were derived from
three key providers: the Human Development
Reports issued by the United Nations, Eurostat,
and Numbeo, which offers global databases
regarding living costs worldwide. The data for
the Human Development Index and its
components —such as life expectancy at birth,
average years of schooling, average education
years, and gross national income adjusted for
purchasing power parity in US dollars— are
sourced from the annual Human Development
Reports provided on the United Nations
Development Program's website. Data on the
registered unemployment rate and average
annual wage come from Eurostat statistics. The
values of the cost-of-living index were obtained
from Numbeo databases.

Application of statistic methods

The development of the index was examined
through three hypotheses, with the primary
objective of identifying statistically significant
relationships between specific indicators and
key economic variables. To achieve this,
methods from applied statistics were employed,
including the Shapiro-Wilk test, Kendall's rank
correlation coefficient, and correlation analysis.
The analysis and graphical visualization of the
results were conducted using MS Excel and
Statistica 13.

Hypothesis

H1: We assume that there is a statistically
significant relationship between the economic
indicator average annual wage and the Human
Development Index (HDI) in measuring the
quality of life for the monitored period 2007-
2021 in the selected Bucharest Nine countries.

H2: We assume that there is a statistically
significant relationship between the economic
indicator gross domestic product and the
Human Development Index (HDI) in measuring
the quality of life for the monitored period
2007-2021 in the selected Bucharest Nine
countries.

H3: We assume that there is a statistically
significant relationship between the economic
indicators, registered unemployment rate and
the Human Development Index (HDI) in
measuring the quality of life for the monitored
period 2007-2021 in the selected Bucharest
Nine countries.

Results

Human Development Index

The following section provides an overview of
the selected socio-economic indicators that will
be used to analyze the quality of life in each of
the ten selected countries during the monitored
period from 2007 to 2021. Each indicator will be
analyzed individually. The development of the
Human Development Index (HDI) is presented
in Table 1.

Jaroslav Gonos, Katarina Culkova, Anna Tomkova, Peter Adamisin and Martin Rovnak, Journal of Eastern
Europe Research in Business and Economics, https://doi.org/10.5171/2025.195450



Journal of Eastern Europe Research in Business and Economics

Table 1: The development of the Human Development Index (HDI

Country 2007 | 2008 | 2009 2010 | 2011 | 2012 | 2013 2014 2015 2016 | 2017 | 2018 | 2019 | 2020 2021
Germany | 0921 | 0923 | 0923 | 0926 | 0931 | 0933 | 0934 | 0937 0.938 0941 | 0944 (0945 | 0948 | 0944 | 0942
Estonia 0853 | 0856 | 0856 | 0861 | 0871 | 0874 | 088D | 0879 0882 0.885 | 0887 | 0,891 08% | 0892 | 08%
Czechia 0859 | 0863 | 0865 | 0B70 | 0872 | 0,674 | 0,881 0887 0891 0895 | 0897 | 089 |0897 | 0892 | 0889
Poland 0825 | 0831 | 0835 | 0841 | 0847 | 0852 | 0863 | 0865 0868 0872 | 0875 | 0877 0881 | 0876 | 0876
Lithuania | 0,830 | 0840 | 0839 | 0842 | 0849 | 0851 | 0854 | 0861 0,862 0865 | 0876 | 0880 | 0834 | 0879 | 0875

Latvia 0820 | 0827 | 0826 | 0824 | 0831 | 0833 | 0843 | 0846 0,850 0855 | 0860 |0866 |0871 |0871 0863
Slovakia 0823 | 0831 | 0833 | 0B40 | 0844 | 0845 | 0.B4B | 0849 0.851 0854 | 0856 |0B59 |0862 | 0B57 | 0848
Hungary 0817 | 0823 | 0825 | 0828 | 0830 | 0,831 | 0840 | 0838 0.838 0843 | 0845 | 0849 | 0853 | 0849 | 0846
Romanla 0,789 | 0806 | 0809 | 0807 | 0808 | 0,805 | 0610 | 0811 0813 0816 | 0823 | 0827 | 0832 | 0824 | 0821
Bulgaria 0774 ) 0762 | 0785 | 0,790 | 0,794 | 0,798 | 0,805 | 0807 0.809 0809 | 0808 |0809 |0810 | 0802 | 0795

Table 1 represents the permanent development
of the human development index in the selected
Bucharest Nine countries, at the same time we
wanted to point out the leader of Western
Europe, namely Germany, in the period 2007-
2021. It is also important to note that the new
calculation for the HDI implemented since 2010
takes into account the differences acquired
within the individual dimensions based on the
geometric mean. A negative state in each of the
dimensions is now reflected directly in the
overall HDI, which shows how well a given
country is doing in each of the dimensions
separately. This means that a low share in one
dimension is no longer directly offset by a high
performance in another dimension.

The increase in HDI over the monitored period
is lower for the Bucharest Nine than for the
developed western country of Germany, which
ranks 9th in the HDI ranking in 2021. Compared
to the entire Bucharest Nine, Germany achieves
much better result; whether we compare 2007,
2015 or 2021, none of the B9 countries comes
close to Germany in terms of values. HDI has
been growing over several years. The leaders of
the B9 with the highest measured value are
Estonia, which ranks 31st together with the
Czech Republic, which ranked 32nd in the HDI
ranking in 2021. Next is Poland, where it is clear
that there has been a significant improvement in
the indices. Poland ranks 34th in the ranking.
Next is Lithuania, which ranked 35th, and
Latvia, with 39th place in the aforementioned
ranking. Slovakia's HDI value in 2021 was at
45th position. Since 2007, Slovakia has seen a

significant increase in this value, with the
country moving from a high HDI level to a very
high HDI level during the monitored period. This
is followed by Hungary, which ranked 46th, and
Romania, with 53rd place. On the contrary,
Bulgaria showed the lowest values during the
monitored period, which ranked 68th in the HDI
ranking in 2021. UNDP presents the borderline
values of the Human Development Index, and an
HDI value of 0.800 classifies very high human
development. Through this, we can conclude
that all countries except Romania and Bulgaria
reached the upper limit of human development
every year for the monitored period of 2007-
2021.

Average life expectancy at birth

This sub-index of the Human Development
Index (HDI) serves as a valuable indicator of a
society’s overall condition and its development
trajectory. Average life expectancy at birth can
be influenced by a range of factors, including
genetics, environmental conditions, dietary
habits, and access to healthcare services.

Countries with a low HDI typically exhibit lower
average life expectancy, often due to limited
access to healthcare, widespread poverty, and
poor living conditions. Conversely, nations with
a high HDI tend to have longer life expectancies,
largely attributed to higher-quality healthcare
systems, better living standards, and improved
access to education. Figure 1 illustrates the
evolution of this indicator across the monitored
countries over the observed period.

Jaroslav Gonos, Katarina Culkova, Anna Tomkova, Peter Adamisin and Martin Rovnak, Journal of Eastern
Europe Research in Business and Economics, https://doi.org/10.5171/2025.195450



7 Journal of Eastern Europe Research in Business and Economics

X2.00

80,00

78.00

7600

74,00

72.00

70,00

2007 2008 2009 2010 2011 2012

2013

2014 2015 2016 2017

2018 2019 2020 2021

Germany m— EStONIa s C2zeCh Rep. Poland
Lithuania Latvia — SlOvakia Hungary
Romania Bulgaria

Fig 1. Average life expectancy at birth for the period 2007-2021

The life expectancy at birth index closely reflects
the HDI rankings of the countries under
comparison. Germany consistently ranks as the
leader, recording the highest annual values,
which underscores the international disparities
in life expectancy. This trend highlights how
countries with a high HDI typically achieve
longer life expectancies, often due to the
availability of high-quality healthcare services.
Within the Bucharest Nine, the Czech Republic
recorded the highest life expectancy in 2021,
reaching 77.8 years, while Bulgaria reported the
lowest, with an average life expectancy of 71.95
years.
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17,00

Average school attendance

An educated population is more likely to invest
their money in education and healthcare, which
can improve the overall quality of life in a
society. The average number of years of
schooling can be influenced by many factors,
including the quality of education, the
availability of education, and the economic
situation in the country. Countries with a low
HDI may have insufficient infrastructure to
provide quality education or insufficient
financial resources to support education. In
these countries, people may be forced to work
from a young age, and a lack of financial
resources can hinder access to education. On the
other hand, countries with a high HDI tend to
invest in education and create educational
opportunities for everyone (Piketty, 2015)
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Fig 2. Average school attendance in 2007-2021
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Figure 2 shows the average number of years of
schooling for the observed period of years. The
average of the numerical data of the analyzed
countries for the observed period creates the
following ranking: Germany - 16.79 years,
Lithuania - 16.61 years, Czech Republic - 16.27
years, Estonia - 16.21 years, Latvia - 1591
years, Poland - 15.43 years, Hungary - 15.24
years, Romania - 14.85 years, Slovakia - 14.76
years and in the last place in the sub-index of the
average number of years of schooling was
Bulgaria - 14.53 years. The years 2007 to 2011
are considered important, when there was a
short-term change in the table ranking, when
Lithuania was placed ahead of the leader of
Western Europe, Germany. The numerical
difference was not particularly large, but the
significance lies in the fact that the Bucharest
Nine countries ranked ahead of the important
western country of Germany.

15,00

14,00

Expected years of education

Expected years of schooling can be defined as
the average number of years an individual in a
given country can expect to spend in the school
system. Expected years of schooling have
increased significantly compared to the past. In
the past, it was common for children to attend
school for only a few years to learn basic
reading, writing and arithmetic. Today, most
children are expected to attend school for at
least 12 years, and many people choose to
continue their education beyond secondary
school. There is a greater global demand for
people with higher levels of education, who have
a broader range of skills and are able to adapt to
arapidly changing labor market (Pikety, 2015).
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Fig 3. Expected years of education in 2007-2021

We averaged the figures from Figure 3 and
created a sequential ranking consisting of the
Bucharest Nine countries and Germany, the
following order: Germany - 14.00 years, Estonia
- 13.47 years, Lithuania - 12.87 years, Latvia -
12.84 years, Poland - 12.77 years, Czech
Republic - 12.64 years, Slovakia - 12.53,
Hungary - 11.93 years and the lowest age
belongs to Bulgaria - 11.02 years and Romania -
10.69 years. It should be noted in particular that
the comparator country Germany has a wide
network of public schools and universities,
which are generally accessible to all residents
regardless of their financial capabilities.

Gross National Product per Inhabitant

Gross National Income (GNI) per -capita
measures a country's economic performance
relative to its population. It serves as a key
indicator for evaluating a nation’s economic
well-being, as it reflects overall economic output
distributed across the population. An increase in
GNI per capita can be achieved through various
means, such as enhancing labor productivity,
developing high value-added industries,
fostering entrepreneurship, and investing in
education and workforce training.
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Fig 4. Development of GNP in USD in 2007-2021

Just a quick glance at Figure 4 showing the gross
national income of the compared countries
expressed in purchasing power parity suggests
that sub-index plays a decisive role in
calculating the human development index. Thus,
the index directly affects and influences the
overall table ranking of countries. The
differences between the compared countries are
truly marginal, and even when averaging the
numerical data from years, the table ranking of
the countries of the overall human development
index does not change. The average gross
national income for the given years 2007-2021
presents us with the following data. None of the
B9 countries comes close to Germany, which
achieves the highest values, namely 51,395.30
USD. The three leaders of the B9 with the

highest average value measured are the Czech
Republic (34,079.17 USD), along with Estonia
(30,463.33 USD) and Lithuania (29,590.37 USD).
Next is Slovakia (28,031.57 USD), Hungary
(26,877.37 USD), Poland (26,723.43 USD).
Conversely, the lowest values for the monitored
period were shown by Latvia (26,638.70 USD),
Romania (24,060.93 USD) and in the last place
of the ranking is Bulgaria with a value of
(19,899.27 USD).

Gross Domestic Product

Table 2 shows the gross domestic product for
the monitored countries of the Bucharest Nine
and, for comparison, the leader of Western
Europe, Germany, for the period 2007-2021.

Table 2: GDP development per inhabitant in USD in 2007-2021

Country 2007 208 2009 2010 2011 2012 2013 014 2015 1016 2017 2018 2019 2020 2021
Guernsany 36 653 38432 37 467 39676 42542 43 360 44 994 47018 47 610 50579 53071 | 55196 | 57397 | 56477 | 58784
Extonia 22161 22780 20461 21 5% 24515 25 M7 17419 /970 %223 31310 33667 | 36469 | 39068 39457 | 43404
Czechia 26 225 27 B854 27 637 17768 29 000 25259 o829 32 504 33 909 36 101 56643 | 41157 | 44223 42814 | 44802
Poland 16 607 18 306 19 075 20633 22 386 23 301 24028 25006 | 26 496 27 831 20600 | 31062 | 34593 33 693 37 711
Lithuania 19 097 20721 18 118 20097 22 885 24704 26722 J8 164 | 26834 30 925 33762 | 36377 | 39951 40 124 | 43688

Latvia 18 233 19570 17 022 17 709 19 257 25 297 22637 23810 | 34975 16724 28 690 | 30 692 | 32939 33 008 35037
Slovalia 2L 138 23 609 22948 25222 26 260 27 001 28021 29030 | 30062 29738 30 147 | 31374 | 334862 32899 | 33
Nunaly 19 096 20722 20724 X 742 23029 23 267 14 548 35692 26 799 27942 29496 | 31909 | 34439 54157 6678
Romania 13702 16 702 16 633 16976 L7 896 18 840 19777 20 650 | 21 599 24 266 27136 | 29338 | 32910 13 050 35 947
Bulgaria 12621 14 090 13919 14 661 15747 16 328 16 647 17617 18 392 20074 21470 | 23016 | 25170 | 25167 | 26793

Table 2 presents the development of gross
domestic product from 2007 to 2021 in the
selected countries. We can see that the average
values fluctuated significantly in the monitored
period. In 2009, the lowest values were
measured, which arose due to the global
economic crisis, which led to a decrease in

values in almost all monitored countries. Poland
was the only country where there was no
decrease in values. In the following years, GDP
growth accelerated significantly in some of the
Bucharest Nine countries, mainly Estonia, the
Czech Republic, Lithuania and Poland. On the
contrary, in other countries, gross domestic
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product growth was slower. These countries
include, for example, Latvia, Hungary together
with Slovakia, but especially Romania and
Bulgaria. Compared to the entire Bucharest
Nine, Germany achieves much better result,
whether we compare 2007, 2015 or 2021, none
of the B9 countries comes close to Germany in
terms of values.

In 2020, we could observe negative growth in
gross domestic product in all monitored
countries, except Latvia (Chart No. 6). The
smallest drop in the Bucharest Nine is estimated
for Estonia (-0.40%), Poland (-2.00%), Lithuania
(-2.20%) and Slovakia (-3.40%). The highest
drop is estimated for Romania (-3.70%),
Hungary (-4.50%), and especially the Czech
Republic (-5.50%). Germany is approaching
Hungary with its negative drops with a value of
(-4.10%). If we take into account quality of life

20.00

2007 200

£ 2000 2010 2011 2012

Germania Estonia
e LITHUBNIA e SlOVakia

2013

~Czech Rep.
Hungary

indicators, it is debatable whether the increase
in GDP should really contribute more
significantly to improving the quality of life of
citizens.

Unemployment Rate

The unemployment rate is a crucial indicator
not only of economic performance but also of
social development. Its social dimension often
offers a more comprehensive reflection of the
quality of life than gross domestic product
(GDP) alone. In economic terms, unemployment
represents a situation where the number of job
seekers exceeds the available job opportunities.
Unemployment negatively impacts family life,
leading to broader consequences for the overall
standard of living. Figure 5 illustrates the trend
in the registered unemployment rate (in %)
over the monitored period from 2007 to 2021.

2004 2015 2016 2017 2018 2019 2020 2021

Poland Latvia
ROMENIA s Bulgaria

Fig 5. Development of registered unemployment in % in 2007-2021

At the beginning of the period under review, the
average registered unemployment rate in the
Bucharest Nine was 7.04%. Figure 5 shows that,
after the economic crisis in 2009,
unemployment increased in all the Bucharest
Nine countries in the following years. The
highest unemployment rate was recorded in
2010 and throughout the entire period under
review. Fortunately, due to the economic
recovery, the unemployment rate decreased.
The lowest measured unemployment rate in the
Bucharest Nine was in the Czech Republic in
2019. The highest value of the registered
unemployment rate was measured in Latvia in
2010. Using graph no. 7, we can conclude that
the Czech Republic, with a value of (2.80%), in

2021 overtook the Western European leader,
Germany, with a value of (3.60%), in terms of
registered unemployment.

Average Wages

The average annual wage is typically defined as
the total amount of income earned by a worker
over the course of one year. It serves as an
indicator of a country’s economic strength and is
therefore a key factor in determining the
population’s standard of living, as it represents
their primary source of income. This indicator is
measured in constant US dollars. Its
development over the period from 2007 to 2021
is illustrated in Figure 8.
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Fig 6. Development of average annual wage in USD in 2007-2021

Figure 6 shows information on the average
annual wage per full-time employee and for the
whole year in the total economy, converted to
purchasing power parities in USD. Although the
findings obviously vary across countries,
countries with available data have recorded a
positive shift in wages since the beginning of the
period under review. Slovakia and the Czech
Republic recorded growth in actual real wages
that exceeded productivity growth. This
phenomenon suggests that a catching-up
process is underway, which has recently been
caused by labor shortages. The leaders in
average annual wages in the Bucharest Nine
countries that we averaged are Latvia, Poland,
the Czech Republic, Estonia and Lithuania. On
the other hand, the lowest average annual wages
were recorded in Bulgaria, Romania, Hungary
and Slovakia. The average annual wage in
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£0.00
70,00
60,00
$0.00
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Germany
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Germany is among the highest in the world; as
can be seen in Figure 6, none of the B9 countries
comes close to Germany in terms of values.

Cost of Living Index

The cost-of-living index, also known as the
consumer price index, is an indicator that
measures the change in the cost of common
consumer goods and services. The cost-of-living
index is very important to the economy because
it helps measure inflation, which is an important
indicator of economic stability. If the price of
goods and services increases too quickly, it can
have a negative impact on the economy and
consumers. In addition, the cost-of-living index
is also used to adjust wages and benefits. If the
index increases, increases in wages and benefits
may be necessary to ensure that consumers are
able to cover the costs of their daily expenses.

2018 2016 2017 2018 2019 2020 2021

Poland
Romania

“Czech Rep.
Hungary

Latvia
— Bulgaria

Fig 7. Development of Cost of Living in 2011-2021
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Figure 7 shows the development of the cost-of-
living index for the period 2011 to 2021 due to
the absence of data in Numbeo statistics. From
graph no. 10 we can conclude that the cost-of-
living index has been decreasing over the years.
The leaders of the B9 with the highest measured
value are Estonia, which ranks 98th, together
with Latvia, which ranked 89th in the CPI
ranking in 2021. This is followed by the Czech
Republic, which ranked 73rd, and Slovakia, with
72nd place in the CPI ranking in 2021. This is
followed by Lithuania, which ranked 69th,
Hungary with 65th place, and Poland with 61st
place in the aforementioned ranking. On the
contrary, during the monitored period, the
lowest values in the cost-of-living index were
shown by Bulgaria, which ranked 55th with its
values, and Romania, with 46th place in the CPI
ranking in 2021. Figure 7 also shows us the
different values between the Bucharest Nine
group and the western state of Germany, where

the country ranked 110th in the 2021 CPI
ranking. In general, the cost of living in Germany
is relatively high compared to other countries.

Result of statistic methods application

The results in the individual countries of the
Bucharest Nine and, for comparison, Germany,
are shown in the following Table 3, from which
it is possible to deduce a normal distribution in
most of the evaluated cases (82.5%). It is
possible to reject the assumption of a normal
distribution based on the results of the Shapiro-
Wilk test only four times in the case of the
average annual wage in the countries (Estonia,
the Czech Republic, Poland and Romania) and 3
times in the case of the registered
unemployment rate in the countries (Poland,
Hungary, Romania). Table No. 3 shows the
results of the Shapiro-Wilk test for individual
countries.

Table 3: Results of normal distribution testing for analyzed indicators in 2007 - 2021

Country HDI Average annual GDP Measure of registered
wage unemployment

Germany 0,9292 0,8968 0,9309 0,9099
Estonia 0,9104 0,8559* 0,9375 0,8437
Czechia 0,8952 0,8401* 0,8885 0,8939
Poland 0,8917 0,8524* 0,6854 0,8719*
Lithuania 0,9440 0,9318 0,9392 0,9345
Latvia 0,9193 0,8996 0,9233 0,8859
Slovakia 0,9481 0,9215 0,9637 0,9046
Hungary 0,9587 0,8844 0,9377 0,8811*
Romania 0,9415 0,7927* 0,9099 0,8758*
Bulgaria 0,8818 0,9595 0,9280 0,9048

Note: *a < 0,05

Based on the results from Table No. 3, it is not
possible to wuse the Pearson correlation
coefficient, i.e. for the purposes of verifying the
established hypotheses, its non-parametric
alternative in the form of the Kendall rank
correlation coefficient is used.

Evaluation of research hypothesis in
Bucharest 9

H1 evaluation

The linear ordinal relationship between the
human development index and the average

annual wage in the individual countries of the
Bucharest Nine is presented in Chart No. 10,
where Hungary is the only country in which this
relationship is not statistically significant at the
5% significance level (rK = 0.2212; p = 0.5862).
In the other countries, this relationship is
always positive, which means that with the
growth of the average annual wage, the human
capital index also grows and vice versa. The
strength of this linear relationship can be
described as medium to high.
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Fig 8. Results of correlation analysis - H1

In no case, however, do the results of the
Bucharest Nine countries reach the level of the
Kendall coefficient in Germany (rK = 0.9135; p <
0.01). Poland is closest to this (rK = 0.823; p <
0.01), followed by three countries with the same
results, i.e. the Czech Republic, Latvia and
Slovakia (in all cases rK = 0.7273; p < 0.01). The

o »

1K difference from the results in Germany

o

largest differences were demonstrated when
comparing with Bulgaria (rK = 0.5604; p < 0.01)
and Romania (rK = 0.6190; p < 0.01). The
difference in the results of individual countries
with the result of Germany is also shown in
more detail in the following Figure 9.

= = - =
Estonia  Czech Rep. Pog\d Lithuania (atvia  sliovakia Hungary Romania BUI'Y

Fig 9. Differences in correlation analysis results in Germany and B9 - hypothesis 1

Based on the obtained results, we can conclude that, with the exception of Hungary, a statistically

significant relationship between the human
development index and the average wage has
been demonstrated in all other Bucharest Nine
countries, meaning that H1 can be confirmed.
However, when compared to the strength of this
ordinal relationship in Germany, we observe
significantly lower values of the Kendall
coefficient. Differences can also be observed

within the Bucharest Nine countries, with
Poland coming closest to the results of Germany.

H2 evaluation

The second research hypothesis (H2) focuses on
the linear ordinal relationship between the
human development index and gross domestic
product per capita in the individual countries of
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the Bucharest Nine. In all 9 countries, this
relationship has been shown to be statistically
significant and positive. The growth of gross
domestic product per -capita is therefore
accompanied by the growth of the human
development index, in other words, with the

Estonia Czech Rep. Poland Latvia

growth of the index. It is possible to observe the
growth of this macroeconomic indicator. The
strength of this ordinal correlation can be
described as high, or rather very high in the case
of Poland (rK = 0.9187; p < 0.01), see figure 10.

Lithuania Slovakia Hungary Romania Bulgaria

Fig 10. Results of correlation analysis - H2

The structure of the results of the Bucharest
Nine countries is not homogeneous in
comparison with Germany (rK= 0.8943; p <
0.01), as was the case in the previous research
hypothesis. 7 out of 9 countries show a lower
strength of the ordinal correlation, while
significant differences can be identified between
these countries. Countries with a relatively
smaller difference can include Lithuania (rK =

5 i

E = - x =
& Estonia CzechRep. Poland Latv
9

e i3 o

K difference from the results

via

0.8476; p < 0.01) and Latvia (rK = 0.8613; p <
0.01). A more significant difference compared to
the results of Germany is observed mainly in the
case of Bulgaria (ArK = -0.3531) and partly also
in the Czech Republic (ArK = -0.1479) and
Romania (ArK = -0.1418). A graphic illustration
of the aforementioned differences in the results
of the correlation analysis is offered by Figure
11.

=1 Z
Uthuania slovakia Hungary Rgomania Bulgaria

Fig 11. Differences in correlation analysis results in Germany and BD - H2

Based on the above results, we can state a
proven statistically  significant  ordinal
relationship between the human development
index and gross domestic product per capita in

all Bucharest Nine countries, i.e. H2 can be
confirmed. When compared to the level of this
relationship in Germany, we observe a similar
level in Hungary and Poland, in the case of
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which the value of the Kendall coefficient is even
higher.

H3 Evaluation

The subject of the last and thus third research
hypothesis (H3) is the linear ordinal
relationship between the human development
index and the registered unemployment rate in
the individual countries of the Bucharest Nine.
The nature of this relationship can be
characterized as negative in all 9 countries. The

Estonia Czech Rep.poland Latvia

decrease in the registered unemployment rate,
which is a desired phenomenon from our point
of view, is accompanied by an increase in the
human development index, in other words, with
a decrease in the index, it is also possible to
observe an increase in the level of this
macroeconomic indicator. The strength of this
ordinal correlation can be described as low
(three countries) to medium (five countries),
while in Bulgaria this relationship is not
statistically significant.

Lithuania Slovakia Hungary Romania Bulgaria

Fig 12. Results of correlation analysis - H3

Compared to Germany (rK = -0.9712; p < 0.01),
the structure of the results of the Bucharest
Nine countries is homogeneous, which means
that the observed ordinal correlation is weaker
in all countries. The difference is always

o

K difference fraom the results in Germany

Estonia  Czech Rep. poland Lithuania

significant, as documented in the following
Figure 13, but at the same time relatively
balanced, as documented by the low value of the
variation range of the results (R = 0.2094).

.l |

Latvia  Slovakia Hungary Romania Bulgaria

Fig 13. Differences of correlation analysis results in Germany and B9 - H3

Based on the described results, we can state a
proven statistically =~ significant  ordinal
relationship between the human development
index and the registered unemployment rate in

all Bucharest Nine countries, thus H3 can be
confirmed. When compared with the level of this
relationship in Germany, however, we observe a
significantly lower level in all countries, while in
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Bulgaria the linear ordinal correlation between
the observed pair of indicators is statistically
insignificant (at the set significance level of 5%).

Results Comparison

In the previous sections, the research
hypotheses are individually evaluated, with each
of the three defined hypotheses proving to be
relevant. In this section, we will take a closer
look at the results across these research

AW

hypotheses from the perspective of the
Bucharest Nine countries. Using boxplot No. 16,
the results of this group of countries can be
labeled homogeneous, meaning that no outlier
or extreme value was identified in any case. The
relationship between the human development
index and the selected macroeconomic
indicators (average annual wage, gross domestic
product per capita, registered unemployment
rate) in the Bucharest Nine countries is
therefore homogeneous or rather uniform.

HDP MRU

Fig 14. Comparison of correlation analysis results in BD (HDI vs. AW, HDP, MRU)
Note: AW - average wage, MRU - measure of registered unemployment

The level of linear ordinal correlation across
individual pairs of indicators (research
hypotheses) shows some differences. In the case
of research hypotheses H1 and H3; Germany is
the country with the strongest relationship
among the evaluated countries (note: in the case
of H3, this is a negative correlation, i.e. the

Hl1

e Germany

strongest relationship is represented by the
lowest value). In the case of H2, however, it is
possible to find countries with the same or
higher strength of this relationship (Hungary
and Poland, respectively), which is also
documented in Figure 15.

Fig 15. Comparison of Kendall coefficient for individual hypothesis (H1, H2, H3)

From the perspective of individual analyses, the
Bucharest Nine countries are a homogeneous
group. The results indicate a significant

dominance of Germany in some aspects
(research hypothesis no. 3), but it is also
possible to find a point of view from which some

Jaroslav Gonos, Katarina Culkova, Anna Tomkova, Peter Adamisin and Martin Rovnak, Journal of Eastern
Europe Research in Business and Economics, https://doi.org/10.5171/2025.195450



17 Journal of Eastern Europe Research in Business and Economics

countries are competitive with Germany
(evaluation of research hypothesis no. 2).

Discussion

In the analytical section, it was evident that
Romania consistently ranked at the lower end of
the scale. Despite this, the country possesses
notable strengths, including a large domestic
market with significant potential for growth and
development. Romania also benefits from
substantial agricultural resources, particularly
in the production of wheat, barley, and
rapeseed. Additionally, the country
demonstrates strong capabilities in generating
electricity from renewable sources and
maintains a degree of energy independence due
to local reserves of coal, oil, and gas. Other
advantages include growing export volumes and
consistently strong agricultural yields. However,
Romania faces several persistent challenges.
One of the most pressing is demographic
decline, driven by a low birth rate and the
emigration of educated youth. This issue is
closely linked to the healthcare index, which has
shown variability over time and across regions
(Goschin & Druica, 2019). Furthermore, the
country struggles with low female participation
in the workforce, alongside ongoing challenges
in public administration and corruption.
Notably, Romania has made significant progress
in its Human Development Index (HDI),
improving from a score of 0.767 (50th position)
in 2011 (Buta & Kicsi, 2011) to 0.827 (26th
position) in 2022 (Global Economy, 2022),
reflecting positive socio-economic development
over the past decade.

Living in Bulgaria brings several advantages,
such as low costs compared to other EU
countries, safety and the beauty of the country,
which offers many historical monuments and a
high potential for tourism development.
However, there are also some disadvantages,
such as insufficient infrastructure, as confirmed
by Kocziszky and Szendi (2023), overcrowding
of popular tourist areas in the summer months,
communication problems, lack of skilled labor
and a declining population with relatively low
incomes. Bulgaria has the capacity to carry out
R&D in terms of human potential, but does not
have sufficient own financial resources to invest
in it (Ivanova, 2020).

Living in the Czech Republic brings many
advantages. The most important of which are

low crime rate, low unemployment rate and
quality healthcare. In addition, the country is
ideally located and has a rich culture and
preserved nature. However, there are also
disadvantages, such as neglected infrastructure,
bureaucracy and lack of fast transport
connections with other EU countries. In the
Czech Republic, there are disparities in living
conditions among the city districts. The
influence of historical city development on the
quality of life was revealed as well (Flokova et
al,, 2023).

Estonia offers several advantages for living, such
as a very clean environment and excellent air
quality, which has also been recognized by the
World Health Organization. In addition, there is
a system of solidarity health insurance, which
ensures the same quality of care for all insured
persons, regardless of their age, income or
health risks. Other positives are the low number
of homeless people and free transport for
residents. On the other hand, the disadvantages
of Estonia are uneven infrastructure, a declining
workforce and a shortage of qualified workers.
Estonia, together with Lithuania has great
potential for successful transition to a
knowledge-based economy. Education as a HD's
element has a high influence on rural
development (Starineca and Voronchuk, 2015).

Lithuania is characterized by a low cost of living
compared to the other B9 countries (Gumeniuk,
2017), preserved nature and a lot of greenery.
However, the gap between the countries will
increase. The country has free education and
relatively easy visa obtaining. On the other hand,
the disadvantages are income inequality and
slow progress in educational reforms. Lithuania
also noted weak control of companies
responsible for waste management. The
sustainable development of the knowledge-
based economy in Lithuania since 2010 is
growing up. The same was confirmed by
Cizauskaite-Butkaliuk (2014).

Latvia faces several challenges, including a low
birth rate, emigration and high structural
unemployment. It also has to deal with high
labor taxes that affect people with low incomes,
income inequality, and other factors. On the
other hand, Latvia has strengths, including good
international relations, a competitive business
environment, high-quality education and
relatively low real-estate prices. The situation is
caused by SMEs’ weaknesses in Latvia, which do
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not use effectively online selling, social media,
cloud computing and big data possibilities
(Jekabsone and Gudele, 2020).

Hungary's strengths include excellent transport
and logistics, a favorable ecological and
environmental status, a high waste recycling
rate, and an overall unemployment rate. On the
other hand, the country's weaknesses include
regional disparities, insufficient vocational
education, and a low level of innovation. The
results of Majerova (2018) show that the values
of the regional development improved in nearly
all regions (with the exception of Kozep-
Magyarorszag in Hungary), however regional
development was not negatively influenced by
the economic crisis.

Slovakia lags behind developed countries in
access to clean energy. The country should pay
more attention to climate change. Weaknesses
include high levels of vandalism and education,
where children from marginalized communities
also suffer from poor grades. On the other hand,
the country's strengths include good natural
potential, a preserved environment, rich folklore
traditions, and cultural and historical
monuments. Olah et al. (2020) found that there
are significant differences between Slovakian
regions, in terms of economic, social and
environmental factors (confirmed also by
Holubek et al., 2018).

Poland is among the top ten performing
economies in the EU with a high level of the
market and available skilled workforce. In
addition, Poland is a culturally and historically
rich country that offers various travel options.
Churski et al. (2021) confirm that contemporary
spatial diversification at the level of socio-
economic development in Poland is still strongly
conditioned by history. Szydlo (2019) confirmed
the successful economic transformation in
Poland as well. However, the global financial
crisis changed the situation, when Poland has
several weaknesses, such as an almost complete
ban on abortion, low female employment, poor
research and development, and low investment
levels.

Conclusion

The primary objective of this study was to
evaluate the quality of life in the selected
countries using the Human Development Index
(HDI). The analysis focused on the Bucharest
Nine (B9) countries, located on the NATO’s
eastern flank, to examine their development and

assess the quality of life through the HDI, which
incorporates sub-indices reflecting various
dimensions of human well-being. To provide a
comprehensive  assessment, this  study
emphasized the economic dimension, utilizing
key economic indicators such as the average
annual wage, gross domestic product (GDP), and
the registered unemployment rate. The
evaluation was conducted exclusively on the B9
countries, offering insights into their socio-
economic conditions and development trends.
The findings of this study highlight several key
areas for potential improvement, including
economic growth, infrastructure development,
education quality, and overall quality of life. For
comparative purposes, Germany—recognized as
a leader in Western Europe—was selected as a
benchmark. Future research could expand this
analysis by incorporating a  broader
international context and comparisons with
additional regions (Holubec & Tomka, 2023). It
is important to note that forecasting the
development of quality of life remains
challenging due to unforeseen events that can
significantly impact socio-economic conditions,
as demonstrated by the global COVID-19
pandemic in 2020. To address these
uncertainties, future studies could utilize the
State of the Future Index (Kladivo, 2014), which,
unlike the Human Development Index, focuses
not only on current conditions but also on
potential future opportunities and risks.
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