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ABSTRACT. The article is devoted to the study of economic 

and social drivers of quality of life. The method of 
weighted sums and the Fishburn formula were employed 
to assess the level of quality of life. Using Ward's method 
and the Kalinsky-Kharabash test, three clusters of 
countries were identified. The relationship between 
indicators was modeled with the Johansen, Dickey-Fuller 
and Phillips-Perron tests. Five indicators of social 
development (children out of school, unemployment, 
literacy rate, hospital beds, total population) and six 
indicators of economic development (GDP, minimum 
wage, government expenditure on education, current 
health expenditure, state expenditure on physical culture 
and sports industry) were chosen to establish the 
relationship between the indicators. The research was 
focused on the data of 30 European countries. Two 
hypotheses were proposed and tested in the study. 
Hypothesis H1 was that public spending on education, 
health care, and sports stimulates an increase in the quality 
of life. This hypothesis was confirmed for all countries. 
Hypothesis H2 assumed that the number of children out 
of school, the level of unemployment, and illiteracy 
negatively affect the quality of life. This hypothesis was 
confirmed only for a small number of countries. 
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Introduction 

According to the definition of the World Health Organization (World Health 

Organization, 2022), quality of life is a multidimensional construct that summarizes qualitative 

and quantitative indicators of an individual's life and health: physical, mental, social, and 

functional. Despite the continuous improvement of the quality of medical services, the 

introduction of new technologies that significantly ease the living conditions of the population, 

the expanding list of goods and services provided in the country, certain components of the 

quality of life of the population cause constant concern: the high level of poverty in some 

countries of the world, a significant decrease in the level of nation’s health, an increase in the 

level of morbidity and mortality of the population, etc. 

According to the European Commission (Eurostat, 2023), the average level of life 

satisfaction of the population was 7.1 in 2022, which was only 0.1 higher than in 2013, and in 

some EU countries it even decreased: in Germany – 6.5 compared to 7.3 in 2013, in Denmark 

– 7.5 compared to 8.0, and in Luxembourg – 7.1 compared to 7.5. In 2022, 6.8% of the EU 

population could not make ends meet and 1.9% had unmet medical needs, which is 0.5% more 

than in 2017. 

For example, doctors around the world are concerned about people’s sedentary lifestyle, 

which in the future will negatively affect the quality of their lives. Every year, young people 

are spending more and more free time watching TV, on the Internet or with a mobile phone, 

while the level of their physical activity is gradually decreasing. Thus, according to the WHO, 

today only 30–40% of young people and no more than 20% of teenagers lead a sufficiently 

active lifestyle (World Health Organization, 2022). This has a negative impact on public health, 

affects the quality of life, increases the number of obesity and overweight cases. In recent years, 

the survival rate of the population under the age of 65 has decreased significantly (from 82% 

to 79%), while the death rate per 1,000 population has increased from 7 in 2019 to 9 in 2021 

(Word Bank, 2023). 

The low level of physical activity of the population, as well as the inefficient state 

system of providing medical services (Halásková et al., 2023), sports management, social 

protection serve as the basis for the low effectiveness of the implementation of programs to 

improve the quality of life and only deepen the destructive processes in society, which are 

accompanied by an increase in the level of poverty, morbidity and mortality (Lyeonov et al., 

2021a; Khushk et al., 2022; Kharazishvili et al., 2020). 

Considering the above, the quality of life of the population should be considered as a 

complex indicator that integrates various components of the development of society. On the 

one hand, it is the result of the economic capacity of the state to meet the needs of the 

population, the constant expansion of the list and improvement of the quality of the services 

provided, the improvement of living conditions and the improvement of the welfare of the 

population and depends on the level of economic development of the country (Vasa, 2002; 

Fertő et al., 2022; Halicka & Surel, 2022; Mendoza Ocasal et al., 2022; Pramesti et al., 2022; 

Bartkute et al., 2023). On the other hand, the quality of life depends on the social component 

of the country's development, which is aimed at increasing the level of education in society, 

improving professional skills, forming a sense of cohesion and involvement in society 

(Lyeonov et al., 2021b; Kuzior et al., 2022; Mishchuk et al., 2022; Rajan, 2023; Didenko et al., 

2023; Awojobi et al., 2023; Dzwigol-Baros & Dzwigol, 2021; Khalifa et al., 2023; He et al., 

2021; Rosenberg & Taipale, 2022). 

At the same time, despite the relevance and importance of the study of the concept of 

ensuring the quality of life of the population, empirical studies of the social, economic and 

political imperatives of its provision require a more detailed analysis. 
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In addition, in the conditions of a low level of quality of life, the need to reform 

individual components of state policy, which would be based on empirically confirmed and 

statistically substantiated results of economic and mathematical modeling and forecasting of 

the interaction of a significant spectrum of its economic and social determinants, is significantly 

actualized. The study of the sensitivity of the level of quality of life to the implementation of 

individual measures within the framework of individual components of state policy will 

contribute to increasing the effectiveness of the implementation of the proposed measures 

through the use of a wide range of economic and mathematical tools. This will make it possible 

to turn reforms in the field of social and economic development into an effective tool for 

improving the population's health and quality of life. 

The paper is organized as follows: in the first chapter, a literary analysis of the content 

and drivers of the formation of the quality of life of the population is carried out. Based on the 

results of this review, the main hypotheses of the study were formed: H1 - the amount of state 

spending on education, health care and sports is a stimulating factor for improving the quality 

of life of the population; H2 - the number of children out of school, the level of unemployment 

and illiteracy of the population is a negative factor in reducing the quality of life of the 

population. The second chapter presents the methodology of scientific research, identified 

indicators for assessing the quality of life of the population and substantiated research methods 

for the connection of quality of life with economic and social indicators of the country's 

development. In the third and fourth chapters, the results of the analysis are presented, and the 

obtained results are discussed, the limitations of the study are determined, and the promising 

directions of future research are determined. 

1. Literature review 

The concept of the quality of life of the population is a complex category that takes into 

account both the objective and subjective components of satisfaction of individuals with their 

living conditions. First of all, the quality of life is related to their satisfaction with social and 

economic conditions, personal achievements, level of self-realization, future prospects and 

potential opportunities for achieving set tasks, which are located and limited by the social, 

cultural or physical features of their environment (Didenko et al., 2020; 2021; Kuzior et al., 

2020; Bhandari, 2023; Guedjali, 2023; Koibichuk et al., 2023; Mujtaba & Kaifi, 2023). 

However, to date, there are no comprehensive studies in the scientific literature on 

defining the quality of life as an integrated indicator that combines various components of the 

population's life and drivers of its formation. 

Quality of life is a social indicator that affects a person's entire life. Awareness of the 

importance of this component of society's life at the international level contributed to the 

creation in 1995 of the global organization International Society for Quality of Life Research, 

whose main tasks were to promote and encourage research in the field of quality of life, 

happiness and well-being of the population. 

Thus, the quality of life of the population can be considered as an integral indicator that 

combines four dimensions of personal identification: physical, psychological, social and 

cultural. 

One of the problems in researching the quality of life of a society is the problem of its 

measurement. According to most scientists, quality of life is an indicator that summarizes 

objective and subjective components. If the objective can be measured quantitatively, then the 

subjective depends on the individual's personal perception of the degree of satisfaction with this 

or that process or phenomenon (Kuzior et. al., 2022b; Khuboni et. al., 2023; Aliyev et. al., 2022; 

Aliyev, 2022). For a person, this may be related to his personal perception of the degree of 
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achievement of his life goals, which is quite individual and differs significantly among 

themselves. In addition, these processes are directly influenced by positive or negative 

situations currently occurring in a person's life. 

Although an individual's quality of life may be satisfactory within one dimension, it may 

be inadequate in others. In addition, it is necessary to take into account the fact that the quality 

of a person's life is affected by the level of his subjective well-being, which depends on the 

actual emotional state of a person and can quickly change under the influence of objective or 

subjective factors. 

Campbell et. al. (1976) argued that the quality of an individual's life consists of such 

components as: marriage, family life, health, neighbors, friends, housework. The most 

important factors are the availability of work (Kuzior, 2022a; Balkan & Akyuz, 2023; Kuráth 

et. al., 2023), living conditions in the country (Vasa & Hovhannisyan, 2007; Blažević Bognar 

& Pleša Puljić, 2022; Altunoğlu et. al., 2022; Piecha et. al., 2022), place of residence (Shpak 

et. al., 2022a; Dzwigol et. al., 2019), availability of free time, housing conditions, level of 

education and standard of living (Oswald & Zhao, et. al., 2022; Artyukhov et. al., 2021; Jannah 

et. al., 2023). 

Stiglitz et al. (2009) identify three approaches to measuring quality of life. According 

to the first approach, the quality of life is measured through the prism of the concept of the 

individual's subjective well-being. The level of his perception of living conditions is determined 

by his psychological qualities. The second approach is based on the concept of capabilities, 

according to which the quality of life is equated with respect for a person's ability to set and 

realize the goals he seeks. The third approach is based on the concept of fair distribution and 

consists in the use of various non-monetary dimensions of the quality of life (except goods and 

services that are traded in markets). 

Indicators of the country's economic development also have a significant impact on the 

quality of life of the population (Tkacova & Gavurova, 2023; Ben Amor, 2023; Hara, 2023; 

Kot & Paradowski, 2022; Daubaraite-Radikiene & Startine, 2022). Thus, Easterlin & 

Angelescu (2007) substantiated the positive impact of economic growth on the quality of life. 

Economic growth is accompanied by an increase in the amount of food, clothing and housing 

per capita, as well as drastic qualitative changes in the standard of living. At the same time, 

according to the authors, economic growth served to increase the concentration of population 

in cities, which led to overcrowding of air, water, and noise pollution, increased carbon dioxide 

emissions from cars, and the level of obesity of the population due to the consumption of more 

food. 

Bramston et al. (2005) used a set of 37 indicators characterizing various aspects of 

community life (at the individual level (stress), at the level of interaction (social support) and 

at the community level (belonging to the neighborhood)) to assess the quality of life. The low 

level of satisfaction with the living conditions of the population in combination with a number 

of problems related to the mental health of the nation, the deterioration of the average level of 

its health, periodic imbalances in the country (Kaya, 2023; Hejduková & Černá, 2022;  

Kramarova et al., 2022; Basuki et al., 2022; Remeikienė et al., 2023) actualizes the need to find 

mechanisms to improve the quality of life in countries with both low and high levels of 

economic development (Dzwigol et al., 2020; Njegovanović, 2023; Privara, 2022; Krajčík et 

al., 2023); Benghebrid & Sahnouni, 2023). As one of these tools, a number of scientists and 

practitioners consider increasing the level of sports activity of the population, which can 

contribute not only to the formation of a sense of success and self-confidence, but also to the 

improvement of its level of health. 
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Cummins (1996) understands the quality of life of the population as its psychological 

state, which summarizes its cognitive and emotional components in terms of seven dimensions: 

material well-being, emotional well-being, productivity, intimacy, security, society, health. 

Numerous studies confirm the benefits of regular and sufficient physical activity for an 

individual's health and quality of life, as it improves mood, better physical well-being, and 

increases resistance to stress (Koibichuk et al., 2022; Shpak et al., 2022b). Thus, in separate 

studies, it is substantiated that teenagers who engage in any kind of sport feel better and are 

more satisfied with their quality of life, while teenagers who lead a more sedentary lifestyle 

have a number of physical and mental health problems. 

The positive impact of playing sports on the quality of life of the population is also 

confirmed by the developers of physical exercise programs, rehabilitators and psychologists 

who deal with the treatment of depression and anxiety in the population. This effect is 

manifested not only due to the release of endorphins, but also during interaction with other 

people, which is especially evident during team sports. Thus, according to the results of the 

study, it is emphasized that the level of quality of life of professional athletes is higher compared 

to the less active population. 

At the same time, some scientists claim that sports have a negative impact on the quality 

of life of an individual. Thus, numerous studies prove that a high level of sports activity of an 

individual leads to the fact that he is forced to function in a highly stressful environment. 

Numerous physical exercises lead to their mental exhaustion, the appearance of stress and 

deterioration of the quality of life. 

At the same time, the type of sport does not affect the quality of life of the population, 

since the latter depends on the personality of the athlete, and not on their socio-cultural 

environment. Thus, the analysis of the relationship between the quality of life of the population 

and the indicators of the development of the sports management system will allow us to develop 

optimal strategies for improving the quality of life of the population and determine the most 

effective tools for its management. 

2. Methodological approach  

The prerequisite for modeling the relationship between the quality of life and the 

economic and social imperatives of its provision should be the assessment of the level of the 

quality of life of the population as an integral indicator that summarizes its individual 

components. 

30 European countries were selected as the research object, the research period is 2007–

2021. The methodological tools of the research are the method of weighted sums, VEC/VAR 

modeling. 

As indicators reflecting the quality of individual components of the life of the 

population, eight components that most fully characterize individual components of society's 

life will be used (table 1). 
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Table 1. Indicators for assessing the quality of life of the population 
Indicator Evaluation methodology Source 

International 

Happiness Index 

(IHI) 

It integrates three components: subjective life satisfaction of people, life 

expectancy and the so-called "ecological footprint". 

New 

Economics 

Foundation 

Quality of life 

index (QLI) 

Integrates nine components of quality of life: 

− health: life expectancy (in years). 

− family life: divorce rate (per 1,000 people): 1 - few 

divorces, 5 - many divorces. 

− social life: 1 - high level of church attendance or trade 

union membership. 

− material well-being: GDP per capita, purchasing power 

parity. 

− political stability and security: indices of political 

stability and security. 

− climate and geography: latitude, to distinguish between 

cold and hot climates. 

− job guarantee: unemployment rate (in %). 

− political freedom: average index of political and civil 

freedom. 1 - completely free, 7 - not free. 

− gender equality: the ratio of the average salary of men 

and women.  

ОЕСР 

Quality of Life 

Index 

International 

Living (QLIIL) 

Combines nine components: cost of living, culture, economy, environment, 

freedom, health, infrastructure, safety and risk, climate. 

International 

Living 

magazine 

Index of social 

progress (ISP) 

Combines 53 indicators for 12 components in three components: 

− basic human needs: food, access to water, electricity, 

sanitation, personal safety; 

− basics of well-being: access to basic knowledge, access 

to information and communications, health and medical services, 

quality of the environment; 

− - providing opportunities for people: personal rights, 

personal freedom and freedom of choice, tolerance and inclusion, 

access to higher education. 

Social 

Progress 

Imperative 

Human 

Development 

Index (HDI) 

An integral indicator combining three components: 

− life expectancy (longevity). 

− the literacy rate of the country's population (average 

number of years spent on education) and the expected duration of 

education. 

− standard of living (GNP per capita at purchasing power 

parity in US dollars). 

United 

Nations 

Development 

Program 

Gini index (JI) A measure of statistical dispersion designed to reflect the inequality of 

income distribution within a nation or any other group of people. 

Eurostat 

Methodology of 

the EU European 

Statistical 

System 

Committee 

(ESSC) 

Summarizes the following components: material and living conditions, 

productive or basic activity, health, education, leisure and interaction, 

economic and physical security, public administration and basic rights, 

environment, general perception of life 

European 

Statistical 

System 

Committee 

The European 

Quality of Life 

Survey (EQLS) 

Summarizes twelve indicators: level of health, population employment, 

income deprivation, level of education, family, social integration, 

provision of housing, environment, transport, safety, recreation, life 

satisfaction 

Eurofound 

Source: own compilation 
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The determination of the integral index of the quality of life of the population will be 

carried out using the method of weighted sums. According to this method, the identified indices 

will be integrated into a single indicator of the quality of life of the population, taking into 

account their weighting factors. 

The evaluation of the integrated index of the quality of life of the population will be 

carried out according to the following formula: 

 

𝑃𝑄𝐿𝐼 = 𝑤𝐼𝐻𝐼 ∙ 𝑄𝐿𝐼 + 𝑤𝑄𝐿𝐼 ∙ 𝑄𝐿𝐼 + 𝑤𝑄𝐿𝐼𝐼𝐿 ∙ 𝑄𝐿𝐼𝐼𝐿 + 𝑤𝐼𝑆𝐷 ∙ 𝐼𝑆𝑃 + 𝑤𝐻𝐷𝐼 ∙ 𝐻𝐷𝐼 + 𝑤𝐽𝐼 ∙ 𝐽𝐼 +

𝑤𝐸𝑆𝑆𝐶 ∙ 𝐸𝑆𝑆𝐶 + 𝑤𝐸𝑀𝑄𝐿 ∙ 𝐸𝑀𝑄𝐿                                                            (1) 

 

where wi is the weighting factor of the i-th indicator. 

 

The weighting coefficients for each of the analyzed indices will be calculated using the 

Fishburn formula. The priority of each of the analyzed indices will be determined based on the 

method of expert evaluations. The expediency of its application is due to the lack of complete 

information on the importance of each of the analyzed indices and their complete consideration 

of all components of the population's quality of life in the evaluation process. 

 

𝑤𝑖 =
2∙(𝑛−𝑖+1)

𝑛∙(𝑛+1)
,     (2) 

 

where n is the total number of sub-indexes; i is the rank of the subindex. 

 

The choice of a model describing the relationship between indicators will be carried out 

on the basis of data on stationarity and cointegration of data series according to the following 

algorithm: 

1) For non-stationary data series, a vector model of the formalization of the dependence 

of the level of the quality of life of the population on social and economic indicators 

(VEC-model) will be used: 

      ∆ 𝑦𝑡 = a0 + 𝐴𝑦𝑡−1 + ∑ 𝐴𝑚∆𝑦𝑡−𝑚 + ∑ 𝐵𝑛∆𝑥𝑡−𝑛 +𝑞
𝑛=0

𝑝
𝑚=1 εt,  (3) 

 

where ∆𝑦𝑡 = 𝑦𝑡 − 𝑦𝑡−1 is the distinction operator; A is the matrix of coefficients for the 

first lag; Am, Bn are matrices for each difference lag. 

2) For stationary data series, a VAR model of the following form will be used: 

       𝑦𝑡 = α0 + ∑ 𝐴𝑚𝑦𝑡−𝑚 + ∑ 𝐵𝑛𝑥𝑡−𝑛 +
𝑞
𝑛=0

𝑝
𝑚=1 εt     (4) 

 

where a0  is vector average of the series; Am, – matrix of coefficients for each lag;  εt –

multidimensional zero-mean Gaussian term. 

3) VAR modeling will be performed for non-stationary and non-cointegrated data series. 

5 indicators of social development (S1 - children out of school (primary); S2 - 

unemployment, total (% of total labor force); S3 - literacy rate, youth total (% of people ages 

15-24) ; S4 - hospital beds (per 1,000 people); S5 - population, total) and 6 indicators of the 

country's economic development (E1 - GDP; E2 - minimum wage; E3 - government 

expenditure on education, total (% of GDP); E4 - current health expenditure per capita (current 

us$); E5 - the share of state expenditures on the development of physical culture and sports in 

the country's GDP, %; E6 - the share of expenditures on the sports sector in the structure of 

total expenditures, %) will be used as factor indicators. 
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3. Conducting research and results 

3.1. Calculation of the Index of the quality of life of the population 

The prerequisite for assessing the level of quality of life is the determination of the 

priority of indicators and their specific weight in the integral index. The results presented in 

Table 1 show that the International Happiness Index (IHI), the Quality of Life Index (QLI) and 

the Quality of Life Index International Living (QLIIL) have the highest specific weight, and the 

indicators of the European Statistical System Committee (ESSC) have the lowest. 

 

Table 2. The value of the weighting coefficients for evaluating the Index of the quality of life 

of the population 
Subindex The rank of the subindex, i Weighting coefficient, wi 

IHI 2.0 0.194 

QLI 2.0 0.194 

QLIIL 2.0 0.194 

ISP 6.5 0.069 

HDI 5.0 0.111 

JI 6.5 0.069 

ESSC 8.0 0.027 

EMQL 4.0 0.138 

Source: own compilation 

 

The obtained values formed the basis for calculating the integral Index of the quality of 

life of the population (table 3). 

The results of the evaluation proved the different level of quality of life of the population 

in European countries. According to the results of calculations in 2022, the highest values were 

Sweden (0.96), Hungary (0.93) and Luxembourg (0.91), the lowest were Ireland (0.34), Cyprus 

(0.34) and Latvia (0. 26). 

In addition, the analysis of indicators in the dynamics testifies to an uneven change in 

the quality of life of the population in the analyzed countries. Thus, if in Poland, Luxembourg, 

Lithuania, Sweden, and Finland there was a slight increase in the Index of the quality of life of 

the population compared to the indicators of 2007 (more than 0.1), then in 18 countries the 

value of this indicator worsened (Ireland - decrease by 0.45; Cyprus – by 0.34; Latvia – by 0.3, 

etc.). Malta is the only country in which the value of the integral Index of the quality of life of 

the population in 2022 has not changed compared to 2007. 

At the next stage of the research, we will cluster countries according to the Index of the 

quality of life of the population using Ward's method (Fig. 1). The advantages of this method 

are the ability to group countries with a simultaneous minimal increase in the intra-group sum 

of squared deviations, i.e. optimization of the minimal dispersion within clusters. 
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Table 3. Index of the quality of life of the population 
Country 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

Austria 0.68 0.68 0.68 0.68 0.57 0.57 0.57 0.57 0.68 0.68 0.68 0.68 0.68 0.57 0.63 0.63 

Belgium 0.91 0.79 0.91 0.91 0.79 0.91 0.79 0.79 0.79 0.79 0.79 0.91 0.91 0.68 0.79 0.78 

Bulgaria 0.64 0.75 0.53 0.64 0.75 0.87 0.64 0.77 0.83 0.87 0.98 0.75 0.64 0.68 0.62 0.59 

Croatia 0.65 0.65 0.76 0.88 0.76 0.76 0.76 0.76 0.76 0.54 0.42 0.42 0.42 0.42 0.43 0.40 

Cyprus 0.68 0.68 0.68 0.56 0.56 0.45 0.34 0.31 0.34 0.22 0.34 0.22 0.45 0.34 0.33 0.34 

Czech Republic 0.68 0.56 0.68 0.56 0.45 0.34 0.45 0.45 0.45 0.45 0.68 0.79 0.68 0.56 0.59 0.59 

Denmark 0.75 0.86 0.64 0.52 0.52 0.52 0.52 0.52 0.52 0.52 0.52 0.64 0.64 0.52 0.50 0.49 

Estonia 0.89 0.79 0.68 0.68 0.45 0.45 0.79 0.68 0.56 0.68 0.72 0.60 0.83 0.60 0.63 0.62 

Finland 0.75 0.75 0.73 0.75 0.64 0.75 0.64 0.64 0.75 0.75 0.87 0.98 0.98 0.87 0.88 0.88 

France 0.76 0.76 0.76 0.76 0.76 0.76 0.88 0.76 0.76 0.76 0.76 0.76 0.76 0.65 0.74 0.73 

Germany 0.79 0.79 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.57 0.57 0.68 0.68 0.68 0.61 0.61 

Greece 0.75 0.75 0.75 0.64 0.64 0.75 0.75 0.79 0.68 0.79 0.81 0.82 0.82 0.82 0.82 0.83 

Hungary 0.79 0.91 0.79 0.79 0.79 0.79 0.79 0.82 0.93 0.92 0.93 0.98 0.92 0.93 0.93 0.93 

Iceland 0.92 0.84 0.86 0.88 0.96 0.72 0.83 0.94 0.98 0.94 0.98 0.91 0.91 0.80 0.84 0.82 

Ireland 0.79 0.79 0.45 0.34 0.34 0.34 0.45 0.34 0.45 0.45 0.45 0.45 0.45 0.45 0.36 0.34 

Italy 0.69 0.69 0.69 0.69 0.69 0.57 0.69 0.69 0.69 0.69 0.69 0.69 0.80 0.69 0.72 0.72 

Latvia 0.56 0.56 0.11 0.13 0.19 0.12 0.12 0.22 0.22 0.22 0.34 0.34 0.22 0.24 0.24 0.26 

Lithuania 0.57 0.57 0.57 0.45 0.68 0.45 0.45 0.57 0.45 0.57 0.68 0.68 0.79 0.79 0.71 0.73 

Luxembourg 0.72 0.72 0.83 0.83 0.72 0.83 0.86 0.75 0.75 0.86 0.86 0.86 0.86 0.93 0.90 0.91 

Malta 0.68 0.68 0.79 0.79 0.90 0.90 0.79 0.68 0.79 0.68 0.57 0.68 0.68 0.75 0.69 0.68 

Norway 0.68 0.79 0.91 0.91 0.79 0.79 0.79 0.79 0.79 0.74 0.70 0.70 0.81 0.70 0.73 0.72 

Poland 0.68 0.79 0.82 0.96 0.94 0.82 0.79 0.75 0.79 0.91 0.88 0.82 0.82 0.91 0.87 0.88 

Portugal 0.91 0.91 0.91 0.91 0.91 0.79 0.79 0.68 0.79 0.68 0.68 0.79 0.79 0.79 0.68 0.67 

Romania 0.66 0.66 0.55 0.66 0.66 0.66 0.79 0.78 0.67 0.79 0.67 0.67 0.67 0.56 0.69 0.69 

Slovak 
Republic 0.80 0.71 0.71 0.82 0.71 0.71 0.59 0.59 0.71 0.71 0.71 0.82 0.93 0.82 0.79 0.79 

Slovenia 0.68 0.68 0.68 0.78 0.79 0.79 0.57 0.68 0.79 0.68 0.68 0.79 0.68 0.68 0.71 0.71 

Spain 0.68 0.46 0.56 0.79 0.56 0.34 0.34 0.34 0.45 0.45 0.45 0.56 0.56 0.34 0.49 0.50 

Sweden 0.81 0.72 0.83 0.83 0.83 0.83 0.83 0.95 0.95 0.95 0.95 0.95 0.96 0.96 0.96 0.96 

Switzerland 0.68 0.68 0.68 0.68 0.68 0.56 0.56 0.56 0.56 0.56 0.56 0.68 0.68 0.56 0.57 0.56 

The 

Netherlands 0.90 0.90 0.90 0.90 0.90 0.79 0.79 0.68 0.79 0.79 0.79 0.79 0.68 0.68 0.67 0.65 

Source: own compilation 

 

 
 

Figure 1. Results of the clustering of countries according to the Index of the 

quality of life of the population using the Ward method 
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At the next stage, we will determine the optimal number of clusters using the Kalinsky-

Kharabash criterion. The calculation results shown in Table 4 prove the feasibility of dividing 

the countries into 3 clusters. Thus, the pseudo-F value of the Kalinsky-Kharabash index for 3 

clusters is the maximum, which indicates the highest accuracy of the clustering procedure. 

 

Table 4. Results of checking the reliability of the clustering of countries according to the 

Kalinsky-Kharabash criterion 
Number of clusters Kalinsky-Kharabash pseudo-F index 

2 24.76 

3 25.31 

4 20.52 

5 18.66 

6 17.63 

7 16.47 

8 16.16 

9 15.84 

10 15.54 

11 14.95 

12 14.68 

13 14.67 

14 14.57 

15 14.75 

Source: own compilation 

 

 Thus, the results of the clustering of countries according to the Index of the quality of 

life of the population using the Ward method and the Kalinsky-Kharabash criterion allow us to 

divide the countries into three clusters (Table 5). 

 

Table 5. Results of clustering of countries according to indicators of tax competitiveness 

formation based on Ward's method 
Cluster 1 Cluster 2 Cluster 3 

Austria, Denmark, Germany, 

Italy, Lithuania, Cyprus, 

Bulgaria, France, Slovenia, 

Poland 

Estonia, Belgium, 

Finland, Iceland 

Croatia, Czech Republic, Romania, Switzerland, 

Ireland, Latvia, Spain, Greece, Malta, Norway, 

Portugal, Slovak Republic, The Netherlands, 

Hungary, Luxembourg, Sweden 

Source: own compilation 

3.2. Application of VEC/VAR modeling 

The obtained results form the basis for determining the economic and social drivers of 

the formation of the quality of life of the population of European countries. 

At the initial stage, the relationship between the analyzed indicators will be evaluated 

using the multiple regression method. The results presented in Table 6 allow us to conclude that 

there is a dependence between the indicators for all analyzed countries. Taking into account the 

statistical significance of the obtained results at the level of 10%, 1% and 0.5% and different 

values of the correlation coefficients, it is possible to assert the different nature and strength of 

the influence of indicators of economic and social development of countries on the level of the 

quality of life of the population. 

Economic indicators have a greater impact on the quality of life of the population 

compared to social indicators. The most influential factors in ensuring the quality of life of the 

population are the volume of GDP (E1) and the level of unemployment (E2), the least influential 
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are children out of school (S1) and the share of expenditures on the sports industry in the 

structure of total expenditures (E6). An increase in the volume of GDP by 1 point in Belgium 

leads to an increase in the Index of the quality of life of the population by 0.75 points, and a 

reduction in the unemployment rate by 1% leads to a decrease in the Index of the quality of life 

of the population by 0.64 points. At the same time, the impact of these indicators on the Index 

of the quality of life of the population differs significantly in different countries. These factors 

are most influential in Germany, Estonia, Croatia and Belgium, they have the least impact in 

Denmark and Ireland. 

 

Table 6. Results of assessing the relationship between indicators of economic and social 

development and the quality of life of the population based on the multiple regression method 

(fragment) 
Country  S1 S2 S3 S4 S5 E1 E2 E3 E4 E5 E6 

Belgium  
Coef -0.19 -0.41 0.54 0.46 -0.42 0.75 -0.64 0.49 0.50 0.39 0.22 

Std. err -0.20 -0.76 0.57 0.49 -0.45 0.80 -0.68 0.55 0.53 0.42 0.67 

Bulgaria  
Coef -0.15 -0.36 0.43 0.27 -0.34 0.65 -0.56 0.42 0.40 0.32 0.19 

Std. err -0.09 -0.69 0.37 0.32 -0.21 0.88 -0.75 0.61 0.24 0.19 0.26 

Czech 

Republic  

Coef -0.13 -0.61 0.36 0.31 -0.28 0.78 -0.67 0.54 0.34 0.27 0.55 

Std. err -0.03 -0.83 0.25 0.21 -0.07 0.74 -0.63 0.51 0.08 0.06 0.81 

Denmark  
Coef -0.12 -0.42 0.35 0.30 -0.27 0.54 -0.46 0.37 0.32 0.25 0.37 

Std. err -0.01 -0.34 0.06 0.05 -0.01 0.62 -0.53 0.40 0.02 0.01 0.18 

Germany  
Coef -0.13 -0.68 0.37 0.32 -0.29 0.87 -0.74 0.60 0.34 0.27 0.61 

Std. err -0.03 -0.86 0.26 0.22 -0.07 0.86 -0.73 0.59 0.08 0.06 0.86 

Estonia  
Coef -0.11 -0.81 0.30 0.26 -0.24 0.85 -0.72 0.71 0.28 0.22 0.75 

Std. err -0.01 -0.46 0.08 0.07 -0.02 0.85 -0.72 0.55 0.39 0.31 0.56 

Ireland  
Coef -0.07 -0.50 0.20 0.17 -0.15 0.63 -0.54 0.43 0.18 0.14 0.80 

Std. err -0.01 -0.41 0.11 0.09 -0.03 0.52 -0.44 0.36 0.55 0.44 0.45 

Greece  
Coef -0.16 -0.47 0.45 0.39 -0.36 0.59 -0.51 0.41 0.42 0.33 0.41 

Std. err -0.17 -0.64 0.48 0.41 -0.38 0.81 -0.69 0.56 0.45 0.36 0.57 

Spain  
Coef -0.13 -0.61 0.36 0.31 -0.28 0.78 -0.66 0.54 0.34 0.27 0.54 

Std. err -0.08 -0.77 0.22 0.19 -0.17 0.79 -0.67 0.67 0.21 0.16 0.70 

France 
Coef -0.11 -0.85 0.31 0.26 -0.24 0.76 -0.65 0.52 0.28 0.23 0.54 

Std. err -0.03 -0.77 0.21 0.18 -0.06 0.85 -0.72 0.68 0.07 0.05 0.69 

Хорватія 
Coef -0.10 -0.66 0.29 0.25 -0.23 0.86 -0.73 0.59 0.27 0.21 0.85 

Std. err -0.05 -0.46 0.37 0.21 -0.10 0.52 -0.45 0.15 0.12 0.01 0.16 

Source: own compilation 

 

For further modeling of the dependence between the analyzed indicators, we will check 

the determined data series for stationarity. For this purpose, the analysis of the array of data 

using the Dickey-Fuller test. 

The fragment of the calculation results presented in Table 5 confirms the non-

stationarity of the data series. All obtained absolute values of the indicators are less than the 

critical ones at the levels of statistical significance of 1%, 5% and 10%. Thus, the results of the 

calculations of the Dickey-Fuller and Phillips-Peron tests confirm the conclusions regarding the 

relationship between the analyzed indicators. 
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Table 5. Results of testing data series using the Dickey-Fuller and Phillips Perron tests 

(fragment) 

Country Indicator 

Dickey-Fuller test Phillips-Perron test 

Probability Lag 
Test 

Statistics 
Probability Lag 

Test 

Statistics 

Belgium 

S1 0.009 2 3.091 0.009 2 0.009 

S2 0.067 2 2.443 0.646 2 0.067 

S3 0.874 2 0.095 0.874 2 0.095 

S4 0.000 2 4.193 0.000 2 4.193 

S5 0.382 2 1.555 0.447 2 1.427 

E1 0.007 2 3.173 0.039 2 2.648 

E2 0.078 1 2.384 0.042 2 2.612 

E3 0.890 1 0.425 0.890 2 0.425 

E4 0.026 1 2.782 0.018 2 2.895 

E5 0.136 1 2.143 0.127 2 2.176 

E6 0.000 2 4.051 0.029 2 2.739 

Bulgaria 

S1 0.001 2 3.748 0.001 2 3.748 

S2 0.015 2 2.955 0.384 2 1.549 

S3 0.010 2 3.076 0.344 2 1.629 

S4 0.208 2 1.932 0.208 2 1.932 

S5 0.652 1 0.982 0.009 2 0.982 

E1 0.787 1 0.546 0.823 2 0.359 

E2 0.827 1 0.341 0.829 2 0.324 

E3 0.359 2 1.599 0.383 2 1.553 

E4 0.561 2 1.196 0.687 2 0.888 

E5 0.011 2 3.801 0.011 2 3.801 

E6 0.083 2 3.005 0.794 2 1.229 

Czech 

Republic 

S1 1.075 2 0.117 1.075 2 0.117 

S2 0.000 2 5.157 0.000 2 5.157 

S3 0.469 1 1.913 0.550 2 1.755 

S4 0.009 1 3.903 0.048 2 3.257 

S5 0.095 1 2.932 0.052 2 3.212 

E1 1.095 1 0.523 1.095 2 0.523 

E2 0.032 2 3.421 0.023 2 3.561 

E3 0.168 2 2.635 0.156 2 2.676 

E4 0.000 2 4.982 0.036 2 3.368 

E5 0.001 2 4.608 0.001 2 4.608 

E6 0.018 2 3.634 0.473 2 1.905 

Source: own compilation 

 

At the next stage, using the Dickey-Fuller test, we will test the first differences of the 

data series for stationarity. The results of the calculations (a fragment is given in Table 6) testify 

to the non-stationarity of the analyzed data series. The obtained values of the t-statistics for the 

first differences of the data are higher than their critical values at the 1%, 5%, and 10% levels 

of statistical significance. 
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Table 6. Results of checking the first differences of data series for stationarity (fragment) 

Country Indicator 
Dickey-Fuller test 

Probability Lag Test Statistics 

Belgium 

S1 0.009 2 3.091 

S2 0.008 2 3.163 

S3 0.024 2 2.804 

S4 0.000 2 4.193 

S5 0.005 2 3.847 

E1 0.007 2 3.173 

E2 0.078 1 2.384 

E3 0.028 1 0.425 

E4 0.026 1 2.782 

E5 0.001 1 3.624 

E6 0.000 2 4.051 

Bulgaria 

S1 0.001 2 3.748 

S2 0.044 2 2.595 

S3 0.010 2 3.076 

S4 0.002 2 3.478 

S5 0.027 1 2.762 

E1 0.040 1 2.635 

E2 0.042 1 2.620 

E3 0.000 2 4.562 

E4 0.040 2 2.640 

E5 0.011 2 3.801 

E6 0.009 2 3.890 

Czech Republic 

S1 0.029 2 3.449 

S2 0.000 2 5.157 

S3 0.006 1 4.732 

S4 0.009 1 3.903 

S5 0.095 1 2.932 

E1 0.003 1 0.523 

E2 0.032 2 3.421 

E3 0.001 2 4.458 

E4 0.000 2 4.982 

E5 0.001 2 4.608 

E6 0.045 2 3.192 

Source: own compilation 

 

One of the criteria for making a decision regarding the expediency of applying the VAR 

or VAC model of formalizing the relationship between the Index of the quality of life of the 

population and the economic and social indicators of the country's development is the 

verification of data series for cointegration. For this purpose, the Johansen test will be applied. 

The analysis of the obtained results (table 7) allows us to draw a conclusion about the 

cointegration of the data series. For all indicators, the calculated values exceed the critical 

values.  
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Table 7. Results of testing data series for cointegration using the Johansen test (fragment) 

Country Rank 
Critical value T- statistics 

5% 1% E1 E2 E3 E4 E5 E6 

Belgium 

 

0 15.41 20.04 34.84 23.64 33.72 22.88 36.20 24.57 

1 3.76 6.65 10.08 10.08 9.76 9.76 10.47 10.47 

Bulgaria 

 

0 15.41 20.04 31.03 38.25 30.03 37.02 32.24 39.74 

1 3.76 6.65 9.80 8.80 9.49 8.52 10.18 9.15 

Czech 

Republic 

0 15.41 20.04 17.11 37.57 16.55 36.36 17.77 39.04 

1 3.76 6.65 2.00 12.86 1.94 12.44 2.08 13.36 

Denmark 

 

0 15.41 20.04 16.44 28.62 15.91 27.70 17.08 29.74 

1 3.76 6.65 1.75 8.70 1.70 8.42 1.82 9.04 

Germany 

 

0 15.41 20.04 24.02 16.31 23.25 15.78 24.96 16.94 

1 3.76 6.65 6.95 6.95 6.73 6.73 7.22 7.22 

Estonia 

 

0 15.41 20.04 21.41 26.37 20.72 25.52 22.24 27.40 

1 3.76 6.65 6.75 6.07 6.54 5.87 7.02 6.31 

Ireland 

 

0 15.41 20.04 14.26 25.91 13.80 25.08 14.82 26.92 

1 3.76 6.65 1.38 8.86 1.33 8.58 1.43 9.21 

Greece 

 

0 15.41 20.04 39.37 26.72 38.11 25.86 40.91 27.77 

1 3.76 6.65 11.39 11.39 11.03 11.03 11.84 11.84 

Spain 

 

0 15.41 20.04 35.07 43.23 33.94 41.84 36.44 44.91 

1 3.76 6.65 11.08 9.95 10.72 9.63 11.51 10.34 

France 

 

0 15.41 20.04 19.33 42.46 18.71 41.10 20.09 44.12 

1 3.76 6.65 2.26 14.53 2.19 14.06 2.35 15.10 

Croatia 

 

0 15.41 20.04 18.58 32.35 17.98 31.30 19.30 33.61 

1 3.76 6.65 1.98 9.83 1.92 9.51 2.06 10.21 

Poland 

 

0 15.41 20.04 27.15 18.43 26.28 17.84 28.21 19.15 

1 3.76 6.65 7.86 7.86 7.60 7.60 8.16 8.16 

Portugal 

 

0 15.41 20.04 24.19 29.80 23.41 28.84 25.14 30.97 

1 3.76 6.65 7.63 6.86 7.39 6.64 7.93 7.13 

Sweden 

 

0 15.41 20.04 16.12 29.28 15.60 28.34 16.75 30.43 

1 3.76 6.65 1.55 10.02 1.50 9.69 1.62 10.41 

Iceland 

 

0 15.41 20.04 21.3 46.9 20.6 45.4 22.2 48.7 

1 3.76 6.65 2.5 16.0 2.4 15.5 2.6 16.7 

Norway 

 

0 15.41 20.04 20.5 35.7 19.8 34.5 21.3 37.1 

1 3.76 6.65 2.2 10.8 2.1 10.5 2.3 11.3 

Switzerland 0 15.41 20.04 30.0 20.3 29.0 19.7 31.1 21.1 

1 3.76 6.65 8.7 11.4 8.8 9.0 9.4 9.6 

Source: own compilation 

 

Thus, based on the results of the calculations, it is advisable to use the VAR method to 

formalize the relationship between the indicators of the economic and social development of 

the country and the Index of the quality of life of the population. In addition, an important stage 

of research is taking into account the duration of the time lag during which the greatest influence 

of factor indicators is achieved. This will increase the reliability of the built model. 

The fragment of the results shown in Table 8 shows that in Finland the maximum time 

lag between the financing of the field of physical culture and sports and the change in the quality 

of life of the population is 4 years. It is for this period that the highest values of the Akaike, 

Hannan-Quinn, and Schwartz-Bayes criteria are observed. 
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Table 8. The maximum lag of the impact of financing the field of physical culture and sports 

on the Index of the quality of life of the population (fragment for Finland) 
Lag LL LR df p FPE AIC HQOC SBIC 

0 95.698 0.000 23  1.248E-15 -25.971 -26.429 -25.971 

1   23  -1.23E-74    

2 1274.884  23   -354.646 -357.857 -354.646 

3 1268.813 -12.139 23   -352.911* -356.123* -352.911* 

4 1272.684 7.744 23 0.959  -354.018 -357.229 -354.018 

5 1285.575 25.784 23 0.350  -357.701 -360.913 -357.701 

6 1294.191 17.237 23 0.811  -360.163 -363.375 -360.163 

 

Akaike, Hannan-Quinn, and Schwartz-Bayes criteria for other European countries show 

that for Austria, Bulgaria, Croatia, France, Germany, Italy, Spain, Lithuania, and Latvia, the 

length of the time lag for health financing indicators (E4), physical culture and sports (E5 and 

E6) is 3 years, for the rest of the countries - 4 years; government expenditure on education (E3) 

affect the Index of the quality of life of the population in a time lag of 4 years for all European 

countries, in most European countries the volume of GDP (E1) and the minimum wage (E2) 

exert an influence with a time lag of 2 years. The number of children out of school (S1) exerts 

influence with a time lag of 6 years; unemployment rate (S2), literacy rate (S3), population size 

(S5) - with a lag of 3 years. 

Conclusion 

The conducted research made it possible to determine the economic and social drivers 

of improving the quality of life of the population for 30 European countries. Using the method 

of weighted sums and the Fishburn formula, the Index of the quality of life of the population 

was determined. Most countries have the Index of the quality of life of the population above 

the average (0.6 or more), including the following countries: Sweden, Hungary, Luxembourg, 

Finland, Poland, Greece, Iceland, Slovak Republic, Belgium, France. Sweden (0.96), Hungary 

(0.93) and Luxembourg (0.91) had the highest values of the Index of the quality of life of the 

population, the lowest – Ireland (0.34), Cyprus (0.34) and Latvia (0.26).  

Based on the Ward method and the Kalinsky-Kharabash criterion, countries were 

clustered according to the Index of the quality of life of the population. The first cluster included 

countries characterized by a high level of human development and a low level of income 

inequality (Austria, Denmark, Germany, Italy, Lithuania, Cyprus, Bulgaria, France, Slovenia, 

Poland). The second cluster includes four countries (Estonia, Belgium, Finland, Iceland) 

characterized by sufficiently high indicators of the quality of life of the population.  

With the help of Johansen, Dickey-Fuller and Phillips-Perron tests, hypothesis H1, 

which suggested that the amount of public spending on education, health care, and sports is a 

stimulating factor for improving the quality of life of the population for all the analyzed 

countries was confirmed. At the same time, the change in the amount of financing of the health, 

physical culture and sports sector affects the Index of the quality of life of the population of 

Austria, Bulgaria, Croatia, France, Germany, Italy, Spain, Lithuania and Latvia with a time lag 

of 3 years, for the rest of the countries - 4 years; a change in the volume of government 

expenditure on education affects the Index of the quality of life of the population in a time lag 

of 4 years for all EU countries. At the same time, the volume of GDP and the minimum wage 

influence the Index of the quality of life of the population of all analyzed countries with a time 

lag of 2 years.  

The second hypothesis in the study H2, according to which the number of children out 

of school, the level of unemployment and illiteracy of the population is a negative factor of the 
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decline in the quality of life of the population, was confirmed only for a small number of 

countries. The number of children out of school affects the Index of the quality of life of the 

population with a time lag of 6 years; unemployment rate, literacy rate and population size - 

with a lag of 3 years. 

Thus, based on the results of the study, it is possible to draw general conclusions that 

the economic indicators of the country's development are the biggest driver of improving the 

quality of life of the population, which consists both in the growth of the level of material well-

being (the size of GDP and average wages), and in the growth of funding for the development 

of physical culture and sports, population improvement, education, etc. (Halicka & Surel 2022; 

Lyeonov et al., 2021b). 
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