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Introduction

The issue of quality of life represents a multidimensional and complex question with
both objective and subjective dimensions, and it can be measured at the individual or
societal level on a global scale (Milivojevi¢ et al., 2015). Therefore, understanding the
determinants, measurement techniques, and strategies for improving quality of life is
crucial for promoting holistic well-being and social progress (Costanza et al., 2007).
The most important fact about quality of life indicators is that they measure and reflect
the true state of the matters we assess (Cobb, 2000). Accordingly, the measurement and
evaluation of quality of life are essential for understanding the well-being of individuals
and society.

Numerous instruments have been developed to measure and describe quality of life,
and one of the more recent and comprehensive measures is the Legatum Prosperity
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Index. This index includes not only economic indicators but also social, institutional,
and environmental indicators, thereby combining measures of subjective well-being
and economic indicators. It represents a useful tool that contributes identifying the
steps necessary to reduce poverty and achieve a better standard of living (Legatum
Institute, 2014).

The environment represents a very important determinant of quality of life and has a
profound impact on the well-being of individuals and society as a whole, affecting various
aspects of life (Van Kamp et al., 2003). The combined effects of rapid population growth,
urbanization, technological advancement, industrialization, and limited awareness of
the finite nature of natural resources make environmental preservation a challenging
goal (Keles, 2012). In a situation where the planet is facing the increasingly prevalent
problem of pollution and the necessity of transitioning to more environmentally friendly
energy sources, clean technologies become the main hope for building a sustainable
future (Jefferson, 2006). In this regard, the Environmental Performance Index has
been developed in practice. This indicator is used globally to measure the degree of
environmental achievements and assess sustainability at the economic level.

The aim of this paper is to examine the degree and strength of the dependency
between the Legatum Prosperity Index and the Environmental Performance Index.
While the Legatum Prosperity Index emphasizes social and economic well-being,
the Environmental Performance Index focuses on sustainability and environmental
performance. However, both indexes are interconnected, as social well-being arises
from environmental achievements, and neglecting one aspect can have negative effects
on the other. In other words, both indices highlight the link between economic, social,
and environmental spheres as important determinants of sustainable development. By
jointly considering the Legatum Prosperity Index and the Environmental Performance
Index, policymakers and researchers can gain a more comprehensive understanding of
the multidimensional nature of social progress and work towards more sustainable and
inclusive development strategies.

Legatum Prosperity Index

The use of composite indexes has gained significant popularity as a means of monitoring
the advancement of economies on a national scale. One such index that has emerged
is the Legatum Prosperity Index, a comprehensive and relatively new indicator that
provides a distinct perspective on the level and fluctuations of prosperity in countries
worldwide (Gligori¢ at al, 2018). This composite index offers valuable perspectives on
different facets of societal well-being and the progress of economic development.

Khan et al., (2019) claim that Legatum Prosperity Index may be assumed as genuine
indicator of prosperity because it covers broad prospects of life than GNI, GDP or per
capita income frameworks. According to (Giinay at al., 2021) Legatum Prosperity Index
can be considered as a valid source of welfare assessment as it expresses dimensions
that are fundamental to individual or national well-being.
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As prosperity is a multidimensional concept that the Legatum Prosperity Index aims to
measure, explore, and explain as comprehensively as possible, its analysis is conducted
through the monitoring of three domains that form the foundations of economic well-
being: inclusive societies, open economies, and empowered people. Each domain
contains four pillars of prosperity, and key elements that best define each pillar have
been identified. As a result, a set of 67 elements is created to reflect the quality achieved
in various spheres. These indicators will provide policymakers with a detailed insight
based on which they can take appropriate steps to achieve the desired level of quality of
life. It is important to note that not all elements are equally important for the pillars of
prosperity, and each element is assigned a weight that reflects its importance within the
pillar. Additionally, each element of the Legatum Prosperity Index is defined by several
indicators, and each indicator is assigned a weight expressed as one of the following
four values: 0.5, 1.0, 1.5, and 2.0. The initial weight of each indicator is 1.0, and in
accordance with its significance, the weight can be adjusted up or down.

To obtain the index score for each country, the average of the 12 pillars of prosperity is
calculated, which can be represented by the following expression:

12

1
Prosp = EZ P

j=1

where P; represents the score of the i-th pillar of prosperity. Based on this formula, we
can easily conclude that all pillars of prosperity are equally important for calculating the
Legatum Prosperity Index, meaning that all pillars of prosperity have the same weight.

The Legatum Prosperity Index ranges from 0 to 100. Logically, the higher a country’s
index, the better its quality of life. In the literature, there is still no clear classification
of countries according to the achieved values of the Legatum Prosperity Index, but each
year a ranking list of countries is formed based on the results of this indicator.

Enviromental Performance Index

The Environmental Performance Index presents environmental achievements and ranks
180 economies in terms of three dimensions: climate change, ecosystem health and
vitality. In this regard, the Environmental Performance Index is constructed using 40
different indicators that are grouped into 11 units. For example, air quality and the state
of water resources are measured by the presence of PM particles, the concentration of
NO,, SO and CO,, the degree of wastewater treatment, etc. Also, the efficiency of waste
management is assessed by the recycling rate, while the prevalence of climate change
is assessed through the intensity of GHG emissions.

According to (Szymczyk et al., 2021) the Environmental Performance Index has global
significance in the context of creating green policies and decisions making to improve the
environmental image. The environmental performance index provides insight into the
progress, current achievements and lagging of specific economies in the implementation
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of green policies (Zhang & Wu, 2021). The Environmental Performance Index detects
priority areas for defining future steps and actions with the aim of achieving a green
transition. This index can take values in the range of 0-100 (Zhang & Wu, 2021). Higher
values of the Environmental Performance Index indicate better results.

According to (Jefferson, 2006), environmental protection is an important element of
sustainable development. The Environmental Performance Index is closely related to the
Sustainable Development Goals (Hsu & Zomer, 2014). Pimonenko et al. (2018) showed
that countries with a better Environmental Performance Index score have a higher
degree of achievement of sustainable development goals. In other words, more efficient
environmental achievements imply a better level of sustainable social well-being. A
preserved environment is not only an important feature of sustainability, but can be seen
as a factor of economic growth. Various studies (Ave & Babolsar, 2010; Alam et al.,
2013; Duasa et al., 2013; Tamim et al., 2016; Fakher et al., 2017) have shown that there
is a positive correlation between the Environmental Performance Index and GDP growth
or GDP per capita as a measure of the total economic activity of the economy. The
aforementioned relationship is essentially ,,two-way street”, because economies with a
higher level of income will invest more in cleaner technologies and renewable energy
sources, which will result in less ecosystem degradation and climate change mitigation.

The authors Chowdhury & Islam (2017) observed that there is no clear relationship
between the Environmental Performance Index and the GDP growth rate in developing
countries. The focus of the research was on BRICS? countries, where the only exception
to the rule was precisely the economy of Russia.

Raza et al. (2021) went a step further in their analysis, showing that the quality of the
environment measured by the Environmental Performance Index declines with greater
trade liberalization, especially in developing economies. The distinction compared to
developed countries arises as a result of low energy efficiency in production, suboptimal
energy use, and significant GHG emissions. However, trade and export growth will
stimulate economic growth, thereby creating conditions for better environmental
performance and a reduced impact on the environment.

Materials and methods

Empirical research covers 27 member states of the European Union: Austria, Belgium,
Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Malta, Ireland, Italy, Latvia, Lithuania, Luxembourg,
Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain and Sweden.
The aforementioned economies are characterized by different levels of quality of life
satisfaction, as well as the state of the environment, so they are therefore relevant for
examining the strength of the relationship between the selected determinants.

3 BRICS countries are: Brasil, Russia, India, China and South African Republic.
1212 http://ea.bg.ac.rs
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In this regard, the last available data are used in empirical analyses* Legatum index
(2023. year) as an indicator of the overall quality of life and EPI index (2022. year)
as aggregate measures of environmental performance of the economy. According to
(Freudenberg, 2003), it is possible to use indicators belonging to different ages. The data
were taken from the official databases of the mentioned indexes’. Both indicators have
the same direction, in the sense that higher values indicate a higher quality of life and
better ecological health of the economy.

The paper defines the premise of the research based on the idea that there is a statistically
significant relationship between the Legatum Prosperity Index and the Environmental
Performance Index. Understanding the correlation between quality of life and the
environment is crucial for developing effective strategies to improve well-being and
create sustainable communities. By addressing economic inequality, improving access
to basic services, and implementing environmental initiatives, we can work towards
enhancing the quality of life for the entire society (Portney, 2013).

Simple linear correlation analysis was conducted in the study in order to analyze the
existence and strength of the relationship between the observed variables. Furthermore,
the statistical significance of the obtained coefficient has been tested. Additionally,
cluster analysis was performed, and an EPI-LPI® matrix was created. In the final stage
of the research, the main conclusions of the study were defined based on the obtained
values and graphical representation.

Correlation analysis

Simple correlation analysis is a fundamental statistical technique widely applied in various
fields, involving the examination and quantification of the relationship between two
variables, providing insights into how they interact with each other (Cohen et al., 2013).
It is important to emphasize that simple correlation analysis does not imply causation,
meaning that even if two variables are correlated, it does not necessarily mean that one
variable causes the change in the other. Instead, correlation measures the degree to which
changes in one variable are associated with changes in another (Schober et al., 2018).

The value of the correlation is measured by the correlation coefficient, which represents a
numerical value indicating the degree of dependency between the observed variables. This
indicator takes values in the range from -1 to 1. The closer absolute value to 1 indicates
the stronger the mutual dependency of the observed phenomena (Vukovi¢, 2013). In the
case of a positive correlation, the observed phenomena move in the same direction, while
in the case of a negative correlation, the phenomena are inversely proportional.

4 In the moment of collecting date (april, 2024) the last available date was from 2022 and
2023. year.

5 Source: https://epi.yale.edu/ [access: april, 2024] and https://www.prosperity.com/rankings
[access: april, 2024]

6 EPI is abbreviation of Environmental Performance Index and LPI is abbreviation of
Legatum Prosperity Index.
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Cluster analysis

In the study, cluster analysis was also conducted to group EU member countries
into homogeneous clusters, taking into account quality of life and environmental
sustainability. The clustering of EU member countries was performed based on the
aforementioned variables’.

Cluster analysis can be defined as a statistical interdependence technique whose
primary purpose is to group observed units based on the similarity or dissimilarity of
pre-selected variables (Soja et al., 2023). Groups are formed in such a way that the
observed units within a group are similar to each other, aiming to minimize within-
group variance and maximize between-group variance (Carvalho et al., 2019). The
effective use of clustering algorithms depends heavily on the choice of an appropriate
distance metric. The task of determining a suitable distance measure for a given dataset
is indeed a challenging one (Kumar et al., 2014). The distance between observed units
can be quantified using various measures that take into account all analyzed features.
One of the most frequently utilized measures is the Euclidean distance (Elmore &
Richman, 2001). In this paper, we use this measure obtained according to the following
formula (Kovaci¢, 1994):

where X; and X4 are values of indicator j for observed units r and s, respectively.

Once the convenient distance measure has been determined, the subsequent stage
involves the selection of the grouping method. Numerous techniques have been
developed for grouping units of observation, and they can be categorized into two
distinct groups: hierarchical and non-hierarchical. Hierarchical methods are more often
used in the literature, and most often Ward’s method of connection (Soja et al, 2020).
Ward’s connection method is built upon the intergroup sum of squares. This technique
entails merging two groups into one if their combination results in the minimal increase
in the sum of squares between groups, relative to the increase that would occur from
merging any other pair of groups (Kovaci¢, 1994).

Results

A correlation coefficient value of 0.69 indicates a significant positive correlation
between the observed indicators, and the significance testing of this value has shown
that the correlation coefficient is statistically highly significant. The substantial positive

7  The value of the Legatum prosperity index is obtained as the arithmetic mean of 12 pillars
of prosperity that measure the achieved quality in various spheres, and the value of the
environmental performance index is obtained as the arithmetic mean of 3 pillars: climate
change, health. and ecosystem vitality.
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correlation between the Legatum Prosperity Index and the Environmental Performance
Index suggests that economically wealthier countries and those with a high quality of
life tend to prioritize environmental sustainability and allocate more resources for the
preservation and protection of the environment.

Table 1. Correlations

Enviromental
Legatum
Prosperity Index Performance
Index
Pearson Correlation 1 ,690™
Legatum Prosperity Index Sig. (2-tailed) <,001
N 27 27
Eavi | Perf Pearson Correlation ,690™ 1
nviromental Performance Sig. (2-tailed) <001
Index
N 27 27
** Correlation is significant at the 0.01 level (2-tailed).
Source: Authors’ calculations

On the basis of the obtained results, the solution with four clusters was selected as the
most appropriate. According to the Ward’s linkage method, EU countires were grouped
as follows in table 2.

Table 2. Distribution of EU countries by clusters

Cluster 1 Cluster 2 Cluster 3 Cluster 4
Hungary Cyprus Estonia Denmark
Romania Italy France Finland
Greece Lithuania Czech Republic Luxembourg
Bulgaria Latvia Belgium Sweden
Poland Slovakia Spain Malta
Portugal Croatia Ireland
Germany
Netherlands
Austria
Slovenia

Source: Authors’ calculations

http://ea.bg.ac.rs 1215



Economics of Agriculture, Year 71, No. 4, 2024, (pp. 1209-1223), Belgrade

Figure 1. Dendrogram using Ward Linkage
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Discussions

Based on the results of the cluster analysis, we come to the conclusion that within the first
cluster there are EU member states with the worst results in terms of satisfaction with the
quality of life and achieved environmental performance. The common characteristic of this
group of countries is the low level of well-being of the inhabitants, which is the result of
the absence of efficient functioning of institutions, inadequate health care, non-transparent
business conditions, as well as pronounced macroeconomic instability (especially
Greece). Based on the value of the EPI index, the mentioned economy is characterized
by unsystematic implementation of green policies, absence of appropriate infrastructure,
conventional linear model of production, reliance on fossil fuels, as well as suboptimal
forms of financing environmental projects. In other words, it is of great importance to realize
the green transition, as well as to create innovations to encourage cleaner production, and to
change consumption models in favor of a circular economy. More efficient enforcement of
environmental laws and regulations focused on the use of alternative sources is necessary,
as well as the internalization of negative externalities through the system of green taxes and
thus less devastation of natural resources (Gavri¢ & Mitrovi¢, 2019). Current achievements
do not a priori represent bad performance, but can be seen as a development opportunity
and a signal to policy makers for defining future steps.
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The population of EU member states classified within the fourth cluster is characterized
by a high degree of satisfaction with the quality of life and very notable results in the
field of environmental achievements. What these countries have in common are good
living conditions, opportunities for education, the degree of personal freedom, as well
as safety and security of life, which determine the well-being of citizens. In other words,
freedom of speech and expression, great social tolerance, good quality of basic services
and nutrition, availability of resources, absence of violence and educational institutions
that function at a high level contributed to the high values of the Legatum Prosperity
Index. This group of countries is also characterized by a high living standard, i.e. financial
well-being (D’agostino, Rosciano & Sarita, 2020) and are leaders in the implementation
of the Europe 2020 strategy, which aims at economic development based on knowledge,
nature conservation, high productivity and social cohesion (Simonescu et al., 2019).
On the other hand, the Northern European countries also excelled in environmental
achievements. In particular, Denmark has the most fixed mitigation and management of
climate change by reducing the carbon footprint and total GHG emissions by 50%. Also,
Denmark invests in clean technologies, energy efficiency, uses the benefits of renewable
energy sources and green transport models. Sweden and Finland have minimized large
amounts of waste through the circular transition and the use of the total potential of
recycling, while Luxembourg leads the way in terms of ecosystem health. For example,
46% of municipal waste in Sweden is used to generate new energy (EPI report, 2022).
Bearing in mind the aforementioned facts, the conclusion is that countries with a higher
degree of life satisfaction and social well-being also have better environmental efficiency.

The second cluster consists of Slovakia, two Baltic countries (Lithuania, Latvia) and
three Mediterranean countries (Cyprus, Italy, Croatia). The common specificities of the
mentioned cluster are reflected in the form of an efficient system of all levels of education,
satisfactory living conditions and achieved general safety and security of citizens. On
the other hand, there was room for improving the ecological image and overall green
performance. An analysis of the eco-performance of each of the mentioned economies can
point to specific weaknesses that can be seen as the backbone of future green strategies.

The third cluster includes the largest number of EU member states, and the common
feature of the observed economies are the relatively high values of the Legatum Prosperity
Index and the Environmental Performance Index. That indicates the population of the
third cluster, is characterized by a relatively high standard of living, high trust in public
institutions, satisfaction with safety conditions and security, as well as commitment
in the area of circular economy. Countries like Germany, the Netherlands and Ireland
have slightly higher values of the Legatum Prosperity Index compared to the values of
the Environmental Performance Index, and this is a consequence of a strong industrial
sector and GHG emissions. On the other hand, the higher values of the Environmental
Performance Index in Austria and Slovenia are the result of the synergistic effect of adopted
and applied environmental laws and action plans, institutional support, investments in
renewable energy sources and infrastructure for using their potential. Also, Slovenia has
made the most progress in the area of circular economy and green innovations.
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In order to provide a more detailed insight into the achieved values of the Legatum
Prosperity Index and the Environmental Performance Index by EU member states, we
designed a scatter plot (Figure 2) which is one of the most powerful and most widely
used techniques for visual data exploration. By visually representing data points on a
two-dimensional graph, a scatter plot helps researchers identify patterns, trends, and
various deviations among observed countries.

Figure 1. Scatter plot
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In Figure 2, the countries are graphically represented based on two criteria - the values of
the Legatum Prosperity Index (x axis) and the Environmental Performance Index (y axis).

When naming the countries, official abbreviations were used®. The lowest value of the
Legatum Prosperity Index is 65.55 and the highest is 84.55, while the Environmental
Performance Index achieved values in the interval of 50.40-77.90. The diagram is divided
into 4 squares for easier observation of the relationship between the observed variables.

Conclusions

Satisfaction with the quality of life, as well as the level of ecological achievements, are
very important topics, especially in developed economies. In general, the complexity
of both terms requires a multidisciplinary research approach. Consequently, in the
research were used two composite indexes: Legatum Prosperity Index as a measure

8 Austria-AT, Belgium-BE, Bulgaria-BG, Cyprus-CY, Czech Republic-CZ, Croatia-HR,
Germany-DE, Denmark-DK, Estonia-EE, Greece-EL, Finland-FI, France-FR, Hungary-HU,
Ireland-IE, Italy-IT, Lithuania-LT, Luxembourg-LU, Latvia-LV, Malta-MT, Netherlands-NL,

Poland-PL, Portugal-PT, Romania-RO, Slovenia-SI, Slovakia-SK, Spain-ES, Sweden-SE.
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of quality of life and Environmental performance index as a comprehensive indicator
of environmental condition and performance. Empirical research covers 27 member
countries of the European Union, for which are specific different levels of realization
of the selected determinants.

Within the research, it was proven that there is a very significant degree of dependence
between the Legatum Prosperity Index and the Environmental Performance Index,
which indicates that countries with a higher level of income have a more pronounced
satisfaction with the quality of life, as well as better achievements in the field of the
environment, and the reverse is also true. In other words, economies with a higher
standard of living are characterized by excellent conditions in the context of education
and health care, a transparent and stimulating environment for investments and
business operations, efficient institutions, as well as a high degree of personal freedom
and general safety and security. Also, these economies effectively manage resources
and challenges caused by climate change, use the benefits of clean technologies and
alternative energy sources, and implement green innovations.

Furthermore, a cluster analysis was conducted based on the values of the Legatum
Prosperity Index and the Environmental Performance Index, and as a result were obtained
four homogeneous units (clusters) and certain similarities among the EU member states
were observed.

The analysis of the work pointed to a group of economies characterized by devastation
of the ecosystem, as well as a low level of social well-being: Hungary, Romania,
Greece, Bulgaria, Poland and Portugal. The common feature of the separated countries
that belong to the first cluster is reflected in: unfavorable living conditions of citizens,
macroeconomic instability, unsystematic implementation of environmental policies,
pollution and the dominant application of the conventional linear model of production.
The actual situation does not mean a priori bad performance, but can be seen as a
backbone for defining future development strategies and activities.

The fourth cluster includes the Scandinavian countries (Denmark, Finland, Sweden)
as well as Luxembourg and Malta, which are characterized by the best results of
the observed indicators. In addition to being leaders in the implementation of the
Europe 2020 strategy, these economies are characterized by financial well-being,
high productivity, nature conservation, economic development based on knowledge
and social cohesion. Furthermore, the countries of the fourth cluster have achieved
significant results in the context of the green transition seen through the reduction of
total emissions and carbon footprint, the effective application of green taxes and the
principle of lung pollutants, as well as the use of the potential of the circular economy,
eco-friendly products and green technologies.

The broad framework and multidimensionality of the Legatum Prosperity Index and
Environmental Performance Index can be useful for economic policy makers to define
steps with an emphasis on inclusiveness, sustainability and well-being.
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