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Abstract: One of the serious public questions for years has been rela-

ted to the size of government expenditure and government revenues and the 

formed government budget. The latter determines the amount of government 

intervention in the economy and the public goods provided by the state. The 

growth of government expenditure is influenced by various factors, both on 

the demand side of public goods and on the supply side. In this context, in the 

present article the author's interest is focused on the study of the dependence 

between basic socio-demographic characteristics of the population and the size 

of government expenditure on social protection. The guiding working 

hypothesis for the research is that there is a positive relationship between 

government expenditure on social protection in the European Union (EU) 

Member States from Central and Eastern Europe (CEE) and basic socio-

demographic characteristics of the population. The verification of the 

hypothesis is carried out in the following sequence: first, on the basis of a 

study of literary sources, quantitative indicators reflecting basic socio-demog-

raphic characteristics of the population are substantiated; secondly, on the 

basis of the adopted indicators, socio-demographic population indices are 

calculated for the EU Member States from Central and Eastern Europe; third, 

the relationship between the government expenditure on social protection and 

the socio-demographic population index is measured by means of the 

coefficient of K. Pearson. The working hypothesis has been confirmed, as it 
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has been established that there is a positive relationship between the studied 

variables in each year of the analyzed period 2017-2021. The values of the 

correlation coefficient during the period 2017-2021 in chronological order are 

as follows: 0.7336; 0.7128; 0.7011; 0.7006; 0.7063.  

Key words: socio-demographic population index, government expen-

diture on social protection, dependence, quantitative assessment, Pearson 

coefficient, CEE. 
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*   *   * 

 

Introduction 

 

overnment intervention in the economy is measured by the volume of 

government spending on public goods. In recent years, and especially 

after the Covid-19 pandemic, there has been a global trend of increa-

sing government expenditure, especially those for social protection. As an 

institutional pillar of society, governments legally intervene when they have to 

correct emerging market imperfections and assist in reducing income inequa-

lities between individual social groups. In this context, government expen-

diture appears as a sustainable mechanism for internalizing positive or nega-

tive effects resulting from activities of economic agents. The latter necessitates 

the need for continuous study and research of the factors influencing the trend 

of the increase in government expenditure, with an emphasis on government 

expenditure for social protection. This type of expenditure has the largest 

relative share in the total government expenditure in all European countries 

and reflects the social economic policy related to the support of socially 

disadvantaged public groups. To a large extent, the amount of government 

expenditure on social protection is influenced by the demographic structure of 

the population. Both health care and social protection expenditure are known 

to be particularly sensitive to changes in the demographic characteristics of the 

population. Therefore, the purpose of this article is to find out the relationship 

between basic socio-demographic characteristics of the population, through 

which socio-demographic indices are constructed for each CEE country, 

member of the EU and the amount of government expenditure on social 

protection in the respective country. K. Pearson's coefficient is used to 
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measure the relationship between government expenditure on social protection 

and socio-demographic indices. The obtained results show that during the 

analyzed period, Poland and the Czech Republic are characterized by the 

highest socio-demographic assessment and Bulgaria and Latvia respectively 

by the lowest. The author's hypothesis has been proven: there is a positive 

relationship between the government expenditure of social protection in the 

CEE countries, members of the EU and the assessment of basic socio-

demographic characteristics of the population. 

 

 

1. Determinants of Government Expenditure Growth:  

A Theoretical Review  

 

There is a trend of increasing government expenditure, which suggests 

that a large part of scientific research is related to identifying the reasons for 

their increase. The economic theory identifies two groups of factors giving rise 

to the tendency for the growth of government expenditure - demand-side and 

supply-side factors. Demand-side factors are income growth; industrialization 

and the associated increased importance of cities to the economy; the 

demographic and social structures of the population, as well as the way of 

decision-making in the public sector through the vote of the average voter. In 

turn, supply-side factors include productivity in the public economy; the 

bureaucrat's utility function; as well as the institutionalization of the budget 

process (Marinov, 2017, s. 138; Beev & Yotova, 2021, s. 397; Braun &, 

Dzhaksan, 1998, s. 604). Over the years, research interest has focused on 

creating models explaining the causes of government expenditure growth. In 

this connection is the work of the German economist Adolf Wagner, who 

defined that with the growth of GDP, the size of public expenditure will 

increase, which will also increase the degree of state participation in the 

economy (Braun &, Dzhaksan, 1998, с. 604; Akitoby, Clements, Gupta & 

Inchauste, 2006, pp. 908-924; Tsoklinova, 2021, s. 162). The economist points 

out that the reason for the increasing size of government expenditure is related 

to the emergence of new unsatisfied needs, while the existing ones are 

satisfied more fully (Tsoklinova, 2021, s. 162). The latter means that with the 

development and improvement of public activities, there is a need to increase 

the supply of public goods, which in turn generates a larger amount of 

government expenditure. In addition to the above, the production of public 

goods is costly and largely violates the established principles of generating 

economic efficiency. 

In the specialized scientific literature, there are a number of studies 

devoted to identifying and systematizing the reasons leading to an increased 
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demand for public goods, which is a prerequisite for an increase in 

government expenditure for their production (Seitz, Freigang & Kempkes, 

2005, p. 21; Das & Kar, 2016, p. 40; Korwatanasakul, Sirivunnabood & 

Majoe, 2021; Hondroyiannis & Papapetrou, 2000, pp. 468-488; Owino, 2017, 

p. 266-276; Lee, Kim & Park, 2016, p. 36; Žokaji, 2016, pp. 383-412; Institute 

of Macroeconomic Analysis and Development, 2016, p. 17; Ahn, Herce & 

Garcia, 2005, p. 29). In this context, W. S. Yun (2021) examines the impact of 

changes in the demographic structure of Malaysia's population on public 

health expenditure (Yun, 2021, pp. 21-42). The author reaches interesting 

empirical results that prove that there is a large positive relationship between 

the demographic structure of the population and the size of government 

expenditure on healthcare (Yun, 2021, pp. 21-42). In addition to the above, 

this type of research helps to optimize management decisions in the direction 

of building a sustainable and balanced social policy, which has a mechanism 

to prevent the existing conflict between generations regarding the costs and 

benefits of the production of the public good “healthcare” (Yun, 2021, pp. 21-

42). Globally, scientists agree on the establishment of two permanent trends 

that determine and will determine the specifics of the economic situation and 

the values of macroeconomic indicators - demographic changes and 

technological progress. Much of the available research focuses on the 

consequences for the economy as a result of the demographic changes that 

have occurred. For example, population aging poses major challenges to the 

financial sustainability of countries, associated with less income from the 

economic activity of individuals and, accordingly, higher costs for health care 

and social protection. The latter is related to the reorganization of a number of 

activities in the public sector of the national economy, with the 

implementation of new models of pension and health insurance, which further 

violates the principles of equality in the distribution of income and resources. 

In an annual report of the Spanish bank (2018) on the economic consequences 

of demographic changes, three main factors are systematized: (1) the 

retirement of the “baby boomers” born in the 1960s; (2) the decline in the birth 

rate - a process that began in the mid-1970s and (3) the increase in life 

expectancy characteristic of the current century compared to the beginning of 

the last century (Economic Consequences of Demographic Change, Banco de 

Espana, Annuel Report, 2018, pp. 211-252). The economic analysis in the 

report unequivocally emphasizes the impact of demographic factors and the 

new social structure of the population as a reason for increasing the pressure 

on the structuring of the state budget and the new realities that the countries 

will face, related to an increase in government expenditure for the production 

of public goods in the field of health and social care. In addition, authors A. 

Chłoń-Domińczak, W. Łątkowski, P. Strzelecki and I. E. Kotowska (2016) 
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present an interesting study related to the impact of demographic changes on 

income and expenditure in Europe (Chłoń-Domińczak, Łątkowski, Strzelecki 
& Kotowska, 2016, p. 19). The article, based on regression models, concludes 

that a large number of countries in Europe have not adapted their income and 

expenditure counts in accordance with the demographic changes that have 

occurred Chłoń-Domińczak, Łątkowski, Strzelecki & Kotowska, 2016, p. 14). 

The latter is related to the fact that, due to an aging population, fiscal pressure 

will increase if radical actions are not taken in terms of social policy (Chłoń-

Domińczak, Łątkowski, Strzelecki & Kotowska, 2016, p. 14). The authors 

support the thesis of other researchers of the need to continuously reflect 

current trends in the demographic structure of the population in applied public 

policies (Chłoń-Domińczak, Łątkowski, Strzelecki, & Kotowska, 2016, p. 15). 

In the context of demographic changes and their impact on economic stability 

and the size of public health expenditure in Poland, is the article of authors M. 

Chawla, D. Kawiorska и G. Chellaraj (Chawla, Kawiorska & Chellaraj, p. 17). 

The author team draws many important conclusions concerning all countries 

characterized by demographic and political-economic transitions. According-

ly, the demographic and economic changes that have occurred additionally put 

pressure on the balanced functioning of state budgets and are one of the 

reasons that provoke transformations of the currently existing health and 

pension systems in these countries (Chawla, Kawiorska & Chellaraj, p. 13). At 

the same time, such research and the obtained results emphasize the search for 

efficient approaches to financing, especially of health services and more 

efficient management of budgetary resources, especially in periods of conti-

nuous growth of government expenditure, which in turn is a prerequisite for 

the formation of large budget deficits and use of debt financing.  

The literature review shows that the efforts of scientists in this field are 

focused on the study of demographic changes on the growth of health care 

expenditure, because they are particularly sensitive to the change in the 

demographic structure of the population (Yun, 2021, pp. 21-42). In this regard, 

authors C. Okafor and O. Eiya (2011) use 4 variables – (1) inflation; (2) 

national debt; (3) tax revenues and (4) population size and based on a 

regression model look for a relationship with the growth of total government 

expenditure in Nigeria for the period 1999 – 2008 (Okafor & Eiya, 2011, pp. 

44–50). The authors identified some interesting relationships: inflation has a 

negative impact on the growth of total government expenditure, while 

government debt, tax revenues and population size have a significant positive 

impact on the growth of total government expenditure, which proves the 

theoretical hypothesis of a number of authors that the general cause for of the 

increase in government spending is the size of population (Okafor & Eiya, 

2011, pp. 47-48). In addition to the size of population as a significant factor in 
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the growth of government expenditure, a large number of studies determine 

that the age structure of the population also influences their size and, more 

specifically, the amount of government expenditure on health care.  

In this regard, the article by U. Korwatanasakul, P. Sirivunnabood and 

A. Majoe (2021) examines the demographic transition and its impact on the 

fiscal stability of East and Southeast Asia (Korwatanasakul, Sirivunnabood & 

Majoe, 2021, p. 23). The authors use the following variables that describe the 

demographic transition of the studied countries – (1) government expenditure 

on healthcare as a share of GDP, including healthcare goods and services 

consumed, but excluding healthcare capital expenditure; (2) age dependence, 

as a ratio of the population over 64 years to the number of the working-age 

population between 15 and 64 years and (3) the share of the population over 

64 years in the total population (Korwatanasakul, Sirivunnabood & Majoe, 

2021, p. 11). An important conclusion that the authors make based on the 

obtained results is that the trend towards population aging has a positive 

correlation with the growth of government expenditure on healthcare, and 

specifically: a 1% increase in the share of the elderly population causes 

between 0.1% and 0.2% increase in government expenditure on healthcare 

(Korwatanasakul, Sirivunnabood & Majoe, 2021, p. 13).  

In addition to the above, much of the research has focused on building 

macro models that account for the existing differences between countries in 

terms of the amount of government expenditure on healthcare, with a 

commonly used variable in macro models being the share of the population 

over 65 years in the total population (Ahn, Herce & Garcia, 2005, p. 6). Here 

it is necessary to specify that a large number of researchers prove that certain 

types of government expenditure such as those related to education and 

healthcare are related to the so-called generational conflict (Ahn, Herce & 

Garcia, 2005, p. 27; Borge & Rattsø, 1995, pp. 705-726) and scientists define 

them as expenditure of age. In their article, N. Ahn, N., J. A. Herce and J. R. 

Garcia (2005), in examining the demographic situation in Spain and its impact 

on healthcare expenditure, use the following variables: (1) government health-

care expenditure; (2) government expenditure on education; (3) population 

over 15 years; (4) population between 15 and 64 years; (5) population over the 

age of 64; (6) real gross domestic product per capita (Ahn, Herce & Garcia, 

2005, p. 29). Demographic factors that influence the amount of government 

healthcare expenditure are defined in the article by C. Lindeberg and T. 

McCarthy (2021), namely: (1) the change in the size of the population; (2) 

change in the age structure of the population; (3) change in the gender 

structure of the population; (4) projections of population health status and (5) 

trends in population aging (Lindeberg & Mccarthy, 2021, p. 49). The authors 

emphasize the so-called “demographic expenditure pressure” resulting from an 
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increasing global population and aging trends (Lindeberg & Mccarthy, 2021, 

p. 49). 

Many authors are looking for the cause for the increase of the govern-

ment expenditure on healthcare. Some of the publications are concerned with 

determining the economic drivers driving the growth of government health-

care expenditure, others look for factors beyond the economic motive, while 

still others combine both economic and demographic factors influencing the 

size of government healthcare expenditure. In this context is the article by Z. 

Mitkova, M. Doneva, N. Gerasimov, K. Tachkov, M. Dimitrova, M. Ka-

musheva and G. Petrova (2022). In the category of demographic indicators, 

the authors included: (1) average life expectancy; (2) population size; (3) the 

population share of people beyond 65 and (4) population outside working age 

(retirement age) with data taken from the National Statistical Institute 

(Mitkova, Doneva, Gerasimov, Tachkov, Dimitrova, Kamusheva & Petrova, 

2022, p. 49). At the same time, the demographic transformation is the cause of 

changes in economic indicators. In this context, indicators such as the aging of 

the population, the increase in life expectancy, mortality and natural increase, 

as well as birth rates affect the demand for health services related to the fact 

that the treatment of diseases that, with longer life, become chronic, is always 

costly and affects the amount of government healthcare expenditure. 

 

 

2. Research methodology 

 

Based on the theoretical study on the subject, the research interest is 

focused on measuring the dependence between the main socio-demographic 

characteristics of the population of the EU Member States from CEE and the 

size of government expenditure on social protection. For this purpose, a group 

of quantitative indicators reflecting basic socio-demographic characteristics of 

the population is used and a quantitative assessment - index is constructed for 

each EU Member States from Central and Eastern Europe during the period 

2017 - 2021. Based on the studied literature and comparability the following 

indicators are used for the indicators measuring basic socio-demographic 

characteristics of the population in the EU Member States from Central and 

Eastern Europe: indicator 1. Population size; indicator 2. Old-age dependency 

ratio (population 65 years or over to population 15 to 64 years); indicator 3. 

Average life expectancy; indicator 4. At-risk-of-poverty rate; indicator 5. 

Long-term unemployment from 15 to 74, percentage of population in the 

labour force; indicator 6. Gini coefficient of equivalised disposable income 

and indicator 7. Persons at risk of poverty or social exclusion by age and sex. 

These indicators serve to generate a complex quantitative assessment (index) 
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of basic socio-demographic characteristics of the population of each EU 

Member States from Central and Eastern Europe. Accordingly, the correlation 

coefficient (r) measures the dependence between the size of government 

expenditure on social protection and the resulting value of the socio-

demographic population index for each EU Member States from Central and 

Eastern Europe for the period 2017-2021. 

Calculating the socio-demographic population index of the EU 

Member States from Central and Eastern Europe requires first determining 

their distance to a reference point in the multidimensional space. The 

coordinates of the reference point are the extreme values of the seven socio-

demographic indicators mentioned above, and the location of the countries 

relative to it is determined by formula 1 (Tsoklinova & Kolev, 2021, pp. 53-

66; Stoenchev, 2016, s. 122): 

 

∑ −= 2)( ejijie zzk
,      

 (1) 

 

where kie is the Euclidean distance between basic socio-demographic 

indicators for i-th EU member state from CEE and the reference point; 

zij is the standardized meaning of j-th socio-demographic indicator of 

the i-th EU member state; 

zej is the standardized value of the j-th socio-demographic indicator at 

the reference point. 

 

The socio-demographic index of the i-th EU member state from CEE is 

normalized between 0 and 1 and is determined by a formula (2) (Tsoklinova & 

Kolev, 2021, pp. 53-66; Stoenchev, 2016, s. 122): 

 

,       

 (2) 

 

where ISDi is the socio-demographic index of the i-th EU member state 

from CEE; 

ke is the sum of the arithmetic mean of the 11 Euclidean distances 

determined by formula (1) and their double standard deviation. 
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3. Results and discussion 

 

Table 1 presents the socio-demographic population index of the EU 

Member States from Central and Eastern Europe for the period 2017-2021. As 

can be seen from the table, during the analyzed five years Poland has the 

largest socio-demographic index of the population among CEE countries, 

respectively: 2017 - 0.6809; 2018 - 0.6606; 2019 - 0.6578; 2020 - 0.6529 and 

2021 - 0.6433. Despite the first place it occupies, the socio-demographic index 

of Poland decreases in each subsequent year of the considered period. The 

situation is identical with the Czech Republic, which is in second place in the 

five analyzed years, ranking after Poland in terms of the value of the socio-

demographic index. In third and fourth place are Slovenia and Hungary, 

respectively, and only in 2020 Slovenia ranks fourth, giving way to Hungary's 

third place. In this line of thought, the worsening socio-demographic 

characteristics of Slovenia in 2020 (0.4425) and 2021 (0.4496) compared to 

the previous three years – 2017 (0.4644); 2018 (0.4730) and 2019 (0.4600). 

According to the calculated values of the socio-demographic population index, 

during the analyzed period, Slovakia ranks fifth, marking the lowest value of 

the socio-demographic population index in 2021. The table shows that at the 

bottom of the ranking during the period under consideration are Lithuania, 

Latvia and finally Bulgaria. It is visible from the obtained results for Bulgaria 

that the value of the socio-demographic population index in the first two years 

- 2017 (0.0516) and 2018 (0.0723) tends to increase, while in 2019 (0.0287) 

and 2020 (0.0245) sharply declines to mark an increase in 2021 (0.0418). In 

terms of the calculated index, Bulgaria lags behind Romania, which was 

ranked seventh in 2017 (0.3043) and eighth in the remaining four years: 2018 

(0.2770); 2019 (0.2646); 2020 (0.2676) and 2021 (0.2658). The obtained 

values of the socio-demographic population index of the CEE countries in the 

period 2017-2021 indicate large differences between the individual countries 

in terms of the first and last in the ranking 

At the same time, table 2 presents the values of the correlation coeffi-

cient, reflecting the degree of dependence between government expenditure 

for social protection in the EU Member States from Central and Eastern 

Europe in the period 2017-2021, and their socio-demographic population 

index, presented in table 1. From the values of correlation coefficients, it can 

be concluded that the degree of dependence between the studied variables is 

large during the five years of the studied period, as the most significant value 

of the coefficient of correlation (r) were found in 2017 and it is 0.7336. 
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Table 1. 

Ranking of the EU Member States from CEE by values of the socio-

demographic population index for the period 2017-2021. 

 
Socio-demographic 

population index of 

the EU Member 

States from CEE 

for 2017 

Socio-demographic 

population index of 

the EU Member 

States from CEE 

for 2018  

Socio-demographic 

population index of 

the EU Member 

States from CEE 

for 2019  

Socio-demographic 

population index of 

the EU Member 

States from CEE 

for 2020 

Socio-demographic 

population index of 

the EU Member 

States from CEE 

for 2021  

Poland 0.6809 Poland 0.6606 Poland 0.6578 Poland 0.6529 Poland 0.6433 

Czech 

Republic 0.5568 
Czech 

Republic 0.5430 
Czech 

Republic 0.5332 
Czech 

Republic 0.5322 
Czech 

Republic 0.5103 

Slovenia 0.4644 Slovenia 0.4730 Slovenia 0.4600 Hungary 0.4458 Slovenia 0.4496 

Hungary 0.4428 Hungary 0.4434 Hungary 0.4446 Slovenia 0.4425 Hungary 0.4272 

Slovakia 0.4019 Slovakia 0.4190 Slovakia 0.4122 Slovakia 0.4174 Slovakia 0.3703 

Estonia 0.3100 Croatia 0.3133 Croatia 0.3247 Croatia 0.3229 Estonia 0.2988 

Romania 0.3043 Estonia 0.2944 Estonia 0.3033 Estonia 0.3112 Croatia 0.2718 

Croatia 0.2952 Romania 0.2770 Romania 0.2646 Romania 0.2676 Romania 0.2658 

Lithuania 0.1824 Lithuania 0.1885 Lithuania 0.2314 Lithuania 0.2096 Lithuania 0.2256 

Latvia 0.1593 Latvia 0.1184 Latvia 0.1335 Latvia 0.1840 Latvia 0.1270 

Bulgaria 0.0516 Bulgaria 0.0723 Bulgaria 0.0287 Bulgaria 0.0245 Bulgaria 0.0418 

Source: Authors' calculations based on Eurostat data (2024) 

 

 

Table 2 

Dependence between government expenditure on social protection and the 

socio-demographic population index in the period 2017-2021 

 

Years 
Correlation 

coefficient (r)* 

Degree of 

dependence 

2017 0.7336; 0.010 large 

2018 0.7128; 0.014 large 

2019 0.7011; 0.016 large 

2020 0.7006; 0.016 large 

2021 0.7063; 0.016 large 

 

Source: Authors' calculations based on Eurostat data (2024) 
*Correlation coefficients are significant at the 0.05 level (2-tailed). After the 

correlation coefficients, the significance levels are presented. The data were processed in 

SPSS. 
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Conclusion 
 

Based on the literature review, calculated socio-demographic popula-
tion index and correlation analysis, the following conclusions can be drawn: 

 During the analyzed period 2017-2021, Poland and the Czech 
Republic stand out among the EU Member States from Central and Eastern 
Europe with the largest socio-demographic assessment. The socio-
demographic population index (ISD) values for Poland in chronological order 
are 0.6809, 0.6606, 0.6578, 0.6529 and 0.6433, and for the Czech Republic 
0.5568, 0.5430, 0.5332, 0.5322 and 0.5130. 

 According to the values of the calculated index (ISD), Bulgaria and 
Latvia stand out with the most unfavorable socio-demographic characteristics 
during the analyzed period. Regarding the first side, the index values in 
chronological order are 0.0516, 0.0723, 0.0287, 0.0245 and 0.0418, and 
regarding the second side they are respectively 0.1593, 0.1184, 0, 1335, 
0.1840 and 0.1270. 

 From the values of the socio-demographic index presented in table 
1, it is obvious that the socio-demographic characteristics of the population of 
the 11 EU Member States from Central and Eastern Europe worsened at the 
end of the analyzed period compared to its beginning. 

 The values of the correlation coefficient (r), measuring the degree of 
dependence between government expenditure on social protection and the 
socio-demographic population index (ISD) are respectively 0.7336 (2017), 
0.7128 (2018), 0.7011 (2019), 0.7003 (2020) and 0.7063 (2021). This proves 
the hypothesis guiding the research, namely that there is a positive relationship 
between social expenditure in the EU Member States from Central and Eastern 
Europe and the assessment of basic socio-demographic characteristics of the 
population. 
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