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HEALTH CAPITAL AND POPULATION AGEING:
FINANCIAL AND ECONOMIC CONSEQUENCES
FOR THE LABOUR MARKET

ABSTRACT

The process of population ageing is one of the significant demographic risks that affects
the state of the labour market and long-term economic sustainability. Accordingly, it is
relevant to study the concept of Health Capital in the context of the impact of population
ageing on financial and economic processes in the country. The purpose of the article
is to substantiate the essence of the concept of Health Capital in the context of popula-
tion ageing and assess its economic impact on the development of the labour market.
The hypothesis of the study is that the development of the concept of Health Capital at
the national level affects the reduction of macroeconomic risks, in particular, population
ageing, by improving the quality of human capital, strengthening the labour supply, and
enhancing labour market resilience. To test this hypothesis, economic and statistical
analyses and multiple linear regression modeling were conducted. Based on the results
obtained, a relationship between the concept of Health Capital and labour market indi-
cators was confirmed. The developed econometric model explains 73.9% of changes in
the employment rate. In particular, life expectancy and per capita healthcare spending
have a statistically significant positive impact on employment. Healthcare spending as
a share of GDP has a negative relationship with the employment rate. This relationship
is explained by the fact that an increase in the share of healthcare spending does not
always have a positive effect on the labour market. According to the current state of
development of the healthcare system, such an increase is associated with macroeco-
nomic imbalances and the military-political situation. Among the analyzed indicators,
per capita healthcare spending has the most significant impact on employment out-
comes. The findings confirm that Health Capital represents a strategic component of
human capital and a significant determinant of labour market resilience and sustainable
socio-economic development. Under conditions of martial law and post-war recovery,
strengthening investment in healthcare, rehabilitation services, and preventive
healthcare, alongside the improvement of financial mechanisms for supporting popula-
tion health, can contribute to preserving labour potential, sustaining economic activity,
mitigating the consequences of demographic ageing, and enhancing the long-term eco-
nomic resilience of Ukraine.

Keywords: Health Capital, population ageing, labour market, employment, human
capital, healthcare, economic resilience

JEL Classification: 115, J11, J21, 015

INTRODUCTION

At present, demographic transformation driven by population ageing has emerged as
one of the most significant socio-economic challenges affecting sustainable economic
development. Changes in the age structure of the population exert profound effects on
the macroeconomic environment by reducing labour supply, increasing pressure on pub-
lic finance and social protection systems, and altering the functioning of labour markets.
As a consequence, demographic ageing contributes to declining economic activity, la-
bour shortages, and slower long-term economic growth, thereby necessitating the revi-
sion of traditional approaches to human resource management and the development of
effective mechanisms for strengthening human capital.
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Within this context, the concept of Health Capital has gained increasing scholarly and practical significance. Health Capital
represents a specific form of human capital that is accumulated and reproduced through investments in healthcare, disease
prevention, rehabilitation, healthy lifestyles, and the creation of a safe living environment. As an economic asset, it deter-
mines individuals' physical and mental capacity to participate in productive economic activity, influences the duration of
working life, labour productivity, and workforce competitiveness. At the macroeconomic level, the accumulation of Health
Capital enhances the quality of human capital, reduces productivity losses associated with morbidity, strengthens labour
market resilience, and supports sustainable economic development.

Under conditions of demographic ageing, Health Capital performs an important stabilizing function by extending healthy
working life, increasing labour force participation, and mitigating the adverse effects of a shrinking working-age population.
However, insufficient healthcare financing, the inefficient allocation of medical expenditures, and unequal access to
healthcare services constrain the accumulation of Health Capital and intensify structural imbalances in the labour market.
Accordingly, substantiation of the influence of the mechanisms of Health Capital on labour market indicators is an important
scientific task.

The relevant research is of great importance for substantiating the current state of development of healthcare in Ukraine.
The processes of demographic decline in the country are associated with a high level of external migration caused by a
full-scale invasion. The consequence of such processes is a decrease in the efficiency of the functioning of the labour
market. As a result, the stability of the national economy depends on the state's ability to preserve, restore and effectively
develop the Health Capital of the working population. Accordingly, strengthening healthcare financing, expanding rehabil-
itation infrastructure and increasing investments in human capital are priorities for increasing the efficiency of the labour
market and ensuring sustainable socio-economic development of Ukraine.

LITERATURE REVIEW

The issue of the impact of Health Capital on the labour market is quite widespread among the scientific community. In
particular, in the scientific discourse, there are directions for studying the impact of the demographic consequences of
ageing and the qualitative characteristics of human capital. The concept of Health Capital is widely studied. The scientific
gap in existing research lies in the lack of qualitative substantiation of the impact of Health Capital mechanisms on reducing
macroeconomic risks, in particular, population ageing, through improving the quality of human capital, increasing labour
supply, and enhancing labour market resilience.

Health as Capital

The theoretical foundations of the concept of Health Capital are defined within the framework of human capital theory.
According to Grossman's model (1972), human health is a consumable and investment resource. Sufficient financial pro-
vision of the healthcare system has a positive effect on labour productivity, the duration of work, and the development of
the labour market. This scientific approach is substantiated in the work of Howitt (2005), where it is determined that
investments in healthcare increase innovative potential and economic growth by enhancing the quality of human capital.

Accordingly, Health Capital is a set of human resources that influence the socio-economic development of the country
(Schneider-Kamp, 2021). Health Capital should also be considered as a set of assets that are aimed at their economic
reproduction (Davies & Schramme, 2025). Therefore, Health Capital is a broad social and economic indicator that, in its
synergy, determines the main macroeconomic indicators (Schramme, 2019). Health Capital, through mechanisms of in-
vestment in healthcare, generates long-term economic and social returns (Fisher et al., 2021).

Health Capital mechanisms are in synergy with the country's economic growth and labour market indicators. Empirical
evidence demonstrates that investments in healthcare and health capital contribute to economic recovery following crises,
stimulate labour productivity, and strengthen economic resilience (Richards et al., 2025; Guo et al., 2025). Other studies
confirm that public investment in healthcare and education represents one of the principal mechanisms for strengthening
human capital and supporting sustainable economic growth (Kousar et al., 2023; Adenike & Sheriffdeen, 2017). Existing
empirical research primarily examines either the relationship between healthcare expenditure and economic growth (Eze,
2023) or the effects of health improvements on life expectancy and human capital accumulation (Vu, 2023). Comparative
studies further indicate that effective public healthcare financing contributes to improved health outcomes and creates
favourable conditions for long-term socio-economic development (Onofrei et al., 2021). Nevertheless, relatively limited
attention has been devoted to the integrated assessment of Health Capital as a determinant of labour market resilience.
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Population Ageing within the Health Capital Framework

Population ageing has become one of the major demographic challenges affecting the functioning of contemporary socio-
economic systems. Demographic transformation reduces the proportion of the working-age population, increases depend-
ency ratios, and places additional financial pressure on healthcare and pension systems (Ludwig et al., 2012; Watanabe
et al., 2025). These processes contribute to labour shortages, declining economic activity, and slower long-term economic
growth (Rosa et al., 2013).

The relationship between demographic ageing and economic development is multidimensional. Changes in the age struc-
ture influence both the accumulation of physical capital and the quality of human capital (Mason et al., 2016). Increasing
life expectancy has a direct positive impact on labour productivity. Declining fertility rates reduce labour supply and slow
economic growth (Castagna et al., 2013). Due to the intensification of the demographic ageing process, there is an increase
in financing of the healthcare system, which requires a more efficient distribution of state budget expenditures (Aisa &
Pueyo, 2013). Accordingly, Health Capital is an important mechanism for ensuring labour market stability and socio-eco-
nomic growth in the country.

Thus, the literature examined identifies a positive relationship between population ageing indicators, health, labour produc-
tivity, and economic growth. Most researchers recognise Health Capital as an effective instrument for extending working
life, maintaining labour productivity, and mitigating the adverse consequences of demographic ageing. At the same time,
existing studies mainly analyse demographic processes, healthcare expenditure, or economic growth separately, whereas
the mechanisms linking Health Capital, labour market performance, and economic resilience remain insufficiently explored.

Ukrainian Studies on Health Capital

Ukrainian researchers also devote considerable attention to the theoretical and practical aspects of Health Capital for-
mation. In particular, Kundeeva (2020) and Pashchenko (2024) consider Health Capital to be a fundamental component
of human capital that determines labour productivity, human development, and national competitiveness. Contemporary
Ukrainian studies further examine healthcare financing mechanisms, emphasising the importance of efficient allocation of
public resources and institutional reforms for improving the performance of the healthcare system (Sheliomina, 2023;
Kuzheliev & Nechyporenko, 2024). Considerable attention is also devoted to healthcare reform under current socio-eco-
nomic conditions (Pryimak, 2025), investment in human capital during wartime (Sakun et al., 2025), and the modernization
of healthcare institutions as an essential prerequisite for post-war recovery (Todurov, 2025).

Despite the growing body of international and Ukrainian research, an important scientific gap remains. Existing studies
primarily investigate healthcare financing, demographic ageing, or economic growth independently. However, comprehen-
sive econometric evidence explaining how Health Capital influences employment, labour supply, labour productivity, and
labour market resilience under conditions of demographic transformation remains limited.

AIMS AND OBJECTIVES

The purpose of the article is to substantiate the essence of the concept of Health Capital in the context of an ageing
population and assess its economic impact on the development of the labour market.

To achieve this objective, the following research tasks are defined:

1. To investigate the relationship between demographic characteristics, Health Capital development indicators, and
population employment rates.

2. Todevelop an econometric model for assessing the impact of Health Capital components on labour market functioning
and to formalize the mechanisms of interaction between Health Capital and labour supply.

3. To substantiate practical directions for advancing the Health Capital concept as an instrument for enhancing economic
and demographic resilience of the labour market under conditions of martial law and post-war recovery.

The hypothesis of the study is that the development of Health Capital mechanisms at the national level affects the reduction
of macroeconomic risks, in particular, population ageing, by improving the quality of human capital, strengthening the
labour supply, and enhancing labour market resilience.
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METHODS

The study used a number of general scientific and special research methods. In particular, the methods of analysis and
synthesis, comparative and economic and statistical analysis, as well as multiple linear regression modeling were used.
The methods of analysis and synthesis were used to substantiate theoretical approaches to the essence of Health Capital
and its significance in the demographic policy system. Comparative, economic, and statistical analyses were used to analyze
the relationships between indicators of Health Capital development, demographic characteristics, and labour market indi-
cators.

Using multiple linear regression analysis, a quantitative assessment of the impact of Health Capital indicators on the
employment rate was investigated. The adequacy and statistical reliability of the model were checked using the Multiple
correlation coefficient (R), the Coefficient of determination (R2), Fisher's F-test, t-tests for individual coefficients, and the
standard error of regression.

The dependent variable of the model is the employment rate of the population aged 20-64 (%). The corresponding
indicator is an indicator of the efficiency of the labour market and the level of population involvement in economic activity.
The independent variables are demographic and healthcare indicators, namely life expectancy at birth (years), current
healthcare spending as a share of GDP (%), and current healthcare expenditure per capita (USD).

The choice of indicators is justified by the need for a comprehensive assessment of demographic characteristics, the health
status of the population, and the level of financial support for the healthcare system. The selected variables are aimed at
studying the relationship between the quality of human capital, investments in the health of the population, and economic
activity in the context of demographic ageing.

The study has certain limitations. The time series of the empirical analysis covers the period 2002—-2021, which limits the
number of observations available for econometric modeling. The chosen period of the study is justified by the availability
of statistical information and the lack of statistical data after the start of the full-scale invasion of Ukraine. The applied
methodological approach is aimed at identifying the main patterns of interaction between health capital, demographic
processes, and the functioning of the labour market. This approach provides the basis for further research in this area.

The analysis of the years 2002-2021 is justified by the presence of a full sample of statistical data required for all variables
of the econometric model. The beginning of a full-scale invasion in 2022 significantly affected the formation of analytical
information on demographic, social, and financial indicators, and the general state of healthcare. Indicators published after
2021 do not provide a complete comparative set of data for all indicators in the regression analysis.

It is also worth noting that the beginning of the full-scale invasion intensified significant changes in the country's demo-
graphic processes, employment, and healthcare spending. Accordingly, the inclusion of indicators after 2022 in the devel-
oped model may affect the formation of a structural gap in the time series. As a result, the choice of the study period
2002-2021 was determined as the most optimal for empirical assessment.

RESULTS

The implementation of the concept of Health Capital in the system of demographic system transformation requires the
formation of a new paradigm in which the health of each person is a long-term economic resource (World Health Organi-
zation, 2026). The use of Health Capital mechanisms is an effective tool for increasing the economic and demographic
sustainability of the labour market. The dominance of the dynamics of population ageing over the growth of the birth rate,
together with the reduction of the economically active population, emphasises the need to integrate older age groups into
production processes.

In the study of the economic consequences of demographic ageing, Health Capital is the main endogenous factor. The
implementation of Health Capital mechanisms is aimed at reducing labour productivity losses and stimulating labour
productivity growth in conditions of labour shortage. The rational application of Health Capital mechanisms has a positive
effect on the adaptability of the national financial and economic system to new demographic transformations.

By its economic essence, Health Capital is an element of human capital that ensures working capacity, labour productivity
and life expectancy. Investments in Health Capital form the quantitative and qualitative basis of the labour supply. Accord-
ingly, the level of development of Health Capital affects the economic sustainability of the country. In particular, productive
human resources are more adaptive to socio-economic and demographic changes in the country. As a result, an increase
in life expectancy contributes to an increase in the level of economic activity in the regional and national context. Also, the
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effective implementation of the mechanisms of Health Capital affects the reduction of labour productivity losses caused by
diseases. Health capital has a direct impact on the indicators of demographic ageing of the population. To test the corre-
sponding hypothesis, mathematical modeling methods were used, in particular, the method of multiple linear regression.

The objectivity of the assessment of the impact of Health Capital on labour market indicators is ensured by the presence
of three independent variables:

1.  Life expectancy at birth (years). The corresponding indicator is an integrated indicator of the quality of life, the health
status of the population and the effectiveness of the healthcare system.

2. Current healthcare expenditures (% of GDP). A macroeconomic indicator that determines the level of healthcare
provision within the general distribution of state financial resources. The corresponding indicator analyzes the
macroeconomic burden of healthcare expenditures according to the functional distribution of state budget
expenditures.

3.  Current healthcare expenditures per capita (USD). The indicator characterizes the amount of financial resources
involved in financing healthcare, determining the financial efficiency of providing medical care per capita.

The dependent variable (Y) in the model is the employment rate of the population aged 20-64 years. The selection of this
age group is justified by its relevance for analyzing the economically active population and assessing the dynamics of
demographic ageing. The time series is limited to the year 2021 due to the absence of a comprehensive statistical database
following the onset of the full-scale invasion in 2022.

Table 1. Initial data for modeling the impact of Health Capital components on labour market performance. (Source: compiled by the authors
based on the State Budget of Ukraine (2002-2021) and data from the Ministry of Health of Ukraine and the Ministry of Finance of Ukraine)

pi':ﬁ::é'::gtg;ztggjéze Life expectancy at birth, Currgnt healthcare ex- Cu_rrent healthc'are ex-

Years years, % years penditure, % of GDP penditure per capita, USD

y X1 X2 Xs
2002 64.1 68.1 5.67 47
2003 64.4 68 6.07 60
2004 64.6 68 5.92 78
2005 64.4 68 6.15 109
2006 65.4 68 6.27 132
2007 66.6 67.9 6.2 174
2008 67.3 68.1 6.24 211
2009 64.7 69.1 6.95 173
2010 65.6 70.3 7.18 213
2011 66.5 71 6.78 243
2012 67.1 71.1 7.13 274
2013 67.4 71.2 7.22 291
2014 64.2 71.2 7.1 215
2015 64.4 71.3 7.09 161
2016 64.2 71.6 7.21 173
2017 64.2 71.9 7.44 187
2018 65.6 71.7 7.52 221
2019 66.9 72 7.09 247
2020 65.2 71.3 7.56 270
2021 64.8 69.7 8.01 368

As part of the empirical analysis, a multiple linear regression model was developed to assess the relationship between the
employment rate of the population aged 20—64 and a set of demographic and Health Capital indicators. The model evalu-
ates the impact of life expectancy at birth, Current healthcare expenditure as a share of GDP, and Current healthcare
expenditure per capita on employment as a key indicator of labour market performance. The results obtained determine
a statistically significant relationship between the variables and the level of employment. Therefore, it is worth determining
that Health Capital is a significant factor in the functioning of the labour market and economic sustainability.

The estimated multiple linear regression equation is as follows:
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Y = 56.022 + 0.360X; - 2.941X; + 0.022X3,

where! Y — employment rate of the population aged 20-64 (%), X1 — life expectancy at birth (years); X> — Current
healthcare expenditure (% of GDP); Xz — Current healthcare expenditure per capita (USD).

Table 2. Statistical characteristics of the econometric model assessing the impact of Health Capital on the employment rate. (Source:
compiled by the authors using Microsoft Excel)

Regression Statistics Value

Multiple R 0.8594

R Square 0.7386

Adjusted R Square 0.6896

Standard Error 0.6519
Observations 20

The regression statistics indicate a satisfactory level of model fit and explanatory power. The multiple correlation coefficient
(Multiple R = 0.8594) demonstrates a strong linear relationship between the explanatory variables and the employment
rate. The coefficient of determination (R2 = 0.7386) indicates that 73.86% of the variation in the employment rate is
explained by changes in life expectancy, Current healthcare expenditure as a share of GDP, and Current healthcare ex-
penditure per capita, while the remaining 26.14% is attributable to other factors not included in the model. The adjusted
coefficient of determination (Adjusted R2 = 0.6896) remains relatively high after accounting for the number of explanatory
variables, confirming the robustness and satisfactory explanatory capacity of the estimated model. Overall, the obtained
results indicate that the developed econometric model provides an adequate framework for assessing the impact of Health
Capital indicators on labour market performance, as measured by the employment rate.

Table 3. Results of the analysis of variance (ANOVA) and statistical significance testing of the regression model. (Source: compiled by the
authors using Microsoft Excel)

Source of Variation Df SS MS F Significance F
Regression 3 19.212441 6.404147 15.069559 0.000064
Residual 16 6.799559 0.424972 - -
Total 19 26.012000 - - -

The analysis of variance (ANOVA) demonstrates that the estimated regression model is statistically significant. The Fisher
statistic is F = 15.070, and the corresponding significance level is 0.000064. Since the p-value is well below the conven-
tional significance threshold (p < 0.001), the null hypothesis that all regression coefficients are jointly equal to zero is
rejected. This confirms the overall statistical significance of the model and indicates that the selected explanatory variables
jointly provide a statistically significant explanation of the variation in the employment rate.

The obtained results further confirm the adequacy and reliability of the estimated econometric model, supporting its ap-
plication for assessing the impact of Health Capital indicators on labour market performance, as measured by the employ-
ment rate.

Table 4. Estimated regression coefficients and statistical significance of the Health Capital determinants. (Source: compiled by the authors
using Microsoft Excel)

Variable Coefficient Standard Error t-Statistic p-value

Constant (Intercept) 56.0221 8.8705 6.3156 0.000010
X1 0.3603 0.1594 2.2601 0.0381

X2 -2.9414 0.5756 -5.1099 0.000105

X3 0.0222 0.0033 6.6458 0.000006

The estimated regression coefficients indicate that all explanatory variables included in the model are statistically significant
at the 5% significance level (p < 0.05). Among the analysed determinants, Current healthcare expenditure per capita (X3)
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exhibits the strongest positive and most statistically significant effect on the employment rate (p = 0.000006). The esti-
mated coefficients provide a basis for the economic interpretation of the relationship between Health Capital indicators
and labour market performance.

1. Factor X1 — Life expectancy at birth (coefficient = +0.360). The obtained coefficient shows that an increase in life
expectancy at birth by one year affects the average increase in the employment rate of the population aged 20-64
by 0.360 percentage points. Also, the p-value (p = 0.038) determines the statistical significance of this relationship.
The obtained result confirms the theoretical foundations of the concept of "Health Capital" in that improving the
health of the population contributes to the accumulation of human capital and reduces the negative impact of
demographic ageing on labour market indicators. The development of Health Capital increases the efficiency of labour

supply.

2. Factor X2 — Current healthcare expenditure (% of GDP) (coefficient = —2.941). Thus, a 1 percentage point increase
in current healthcare spending as a share of GDP is associated with an average decrease in employment of 2.941
percentage points. The negative coefficient reflects the macroeconomic context in which healthcare spending tends
to increase during periods of economic downturn. This trend was observed during the COVID-19 pandemic, martial
law, and structural reforms of the healthcare system. The relative share of healthcare spending in GDP can increase
while labour market performance deteriorates. The statistical significance of this relationship is determined by the p-
value (p = 0.000105).

3. Factor X3 — Current healthcare expenditure per capita (coefficient = +0.022). The obtained indicator indicates that
an increase in current healthcare expenditure per capita by USD 100 is associated with an average increase in the
employment rate by 2.22 percentage points. The corresponding indicator has the highest level of statistical
significance (p = 0.000006). As a result, it is worth stating that an increase in the amount of financing in the
healthcare system contributes to improving the quality of human capital, reducing labour productivity losses, and
strengthening the stability of the labour market. Increasing the attraction of investments in healthcare creates
additional employment opportunities and develops the labour market.

Thus, the estimated three-factor multiple regression model provides a quantitative assessment of the relationship between
the employment rate in Ukraine and the selected indicators of Health Capital development over the period 2002-2021.
The empirical results demonstrate that all explanatory variables included in the model are statistically significant, while
Current healthcare expenditure per capita exerts the strongest positive influence on the employment rate. In particular,
the estimated coefficient indicates that an increase in life expectancy at birth by one year is associated with an average
increase of 0.360 percentage points in the employment rate, highlighting the important role of demographic factors and
population health in preserving labour potential and supporting labour market performance.

The obtained negative coefficient is associated with the share of Current healthcare expenditures in GDP and is not an
indicator of the negative impact of healthcare financing on employment. This result indicates the impact of negative factors,
in particular, financial and economic volatility, the COVID-19 pandemic, and structural reforms of the healthcare system,
under which the amount of healthcare financing was increased. Under such conditions, the increase in expenditures is a
consequence of changing the priorities of public finances.

The obtained results of the regression model have a high level of statistical reliability. In particular, F = 15.070; p < 0.001.
The coefficient of determination (R2 = 0.739) indicates that approximately 73.9% of the variation in the employment rate
is explained by the studied indicators of Health Capital. Such empirical data confirm the adequacy of the proposed econo-
metric model.

The synergistic relationship between Health Capital, healthcare system financing, and labour market indicators is formal-
ized as follows:

Ye = f (H(X1), It (X2, X3)),

Hy(X1) — the existing stock of Health Capital in society, for which life expectancy at birth (X1) serves as the integral
Indicator; 1,(Xz2, X3) — the current investment in the reproduction and development of Health Capital through the healthcare
financing system, represented by Current healthcare expenditure as a share of GDP (Xz) and Current healthcare expendi-
ture per capita (Xs).

Taking into account the structure of the estimated regression model, changes in the employment rate resulting from
variations in Health Capital are expressed by the following total differential equation:
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dy = 2 ax1 + 2 ax2 +2X ox3.
X1 X2 X3

The presented formula takes into account the level of influence of each indicator of Health Capital on the employment rate
of the population. The result is the expected indicator of the employment rate obtained by changing each individual variable
indicator. For example, the change in the coefficient X1 analyzes the expected increase in the employment rate due to an
increase in life expectancy at birth by one year. The coefficient X3 determines the expected change in the employment
rate due to a change in current healthcare expenditure per capita by USD 1.

The proposed approach is aimed at quantifying the multiplicative effect of healthcare financing on the state of labour
market development. The synergy is that the deterioration of the demographic situation in the country is accompanied by
a decrease in life expectancy and a deterioration in labour market dynamics. The corresponding indicator determines that
the increase in the volume of healthcare financing contributes to the accumulation of Health Capital due to an improvement
in the general health of the population. The corresponding process occurs through a reduction in the population's produc-
tivity losses, in particular due to diseases. The result is a steady return of people to economic activity and increased labour
productivity.

When calculating the formula, the assumption was made that the remaining variables are constant and the employment
rate is constant. Accordingly, the presented formula should be used to calculate the amount of financing for the health
sector in order to reduce the negative impact of reduced life expectancy on labour market indicators.

The calculation of the amount of financing for the health sector was carried out using the following formula.
AY=0,360AX1—2,941AX,+0,022AX;,

The resulting mathematical relationship provides a basis for predictive modelling and scenario analysis. In particular,
assuming that the macroeconomic burden associated with healthcare expenditure as a share of GDP remains unchanged
(AX2 = 0), it is possible to derive the equation of the compensatory financial effect. This expression determines the
additional amount of healthcare financing required to offset the adverse effects of demographic deterioration, reflected in
a decline in life expectancy (AX1), while maintaining a stable employment rate.

AX3=2200X; ~—16,36AX;.
0,022

Therefore, the estimated model suggests that a one-year decline in life expectancy at birth would require an approximately
USD 16.36 increase in Current healthcare expenditure per capita to compensate for the adverse demographic effect and
maintain a stable employment rate, assuming that all other explanatory variables remain constant. This finding highlights
the important role of healthcare financing as a mechanism for strengthening Health Capital and mitigating the labour
market consequences of demographic ageing. Increased investment in the healthcare system contributes to improving
population health, preserving labour potential, enhancing the psychophysiological capacity of the workforce, and reducing
productivity losses associated with illness and premature withdrawal from economic activity.

From a macroeconomic perspective, the developed regression model enables the assessment of the economic implications
of Health Capital for labour market functioning through its impact on employment. The employment rate is treated as an
integrated indicator reflecting the ability of the working-age population to participate in economic activity and, therefore,
captures the combined effects of demographic processes, population health, and healthcare investment on labour market
performance. Consequently, the estimated coefficients provide a quantitative measure of the economic returns generated
by improvements in Health Capital in the form of higher labour force participation, preservation of labour potential, and
enhanced labour market resilience under conditions of demographic ageing.

The state of development of Health Capital in Ukraine is significantly affected by the effects of martial law. Military opera-
tions in the country affect demographic indicators and the labour market. Among the demographic indicators, an increase
in the mortality rate, the number of injured people, and the deterioration of mental health are observed. Such factors
negatively affect the overall national state of healthcare. Structural changes were noted in the healthcare financing system.
The priority of redistribution of financial resources is aimed at providing first emergency medical care and rehabilitation of
injuries of the population, in particular war veterans, received as a result of military operations. These structural changes
determine the need to adapt the proposed analytical approaches to the socio-economic situation in the country.

In accordance with the demographic, economic, and social changes in Ukraine caused by the beginning of a full-scale
invasion, it is important to adapt the proposed approaches to martial law and post-war recovery. Such an approach is
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important for improving the practical applicability of the model and the possibility of using prospective forecasting. The
result will be increased labour market stability and sustainable development of human capital in conditions of volatility.

Analysis of current macroeconomic and demographic indicators in the specified calculation model is included in order to
be able to form a prospective forecast. This approach allows analysis of the effectiveness of attracting investments in the
healthcare system. As a result, an assessment is made of the volume of investments necessary to financially cover demo-
graphic losses, strengthen labour potential, and promote the recovery of war veterans and the civilian population affected
by military actions. Accordingly, the developed model is a quantitative basis for assessing the volume of financial invest-
ments necessary to improve the state of the labour market in conditions of socio-economic instability.

Based on the research conducted, it is worth noting that for the sustainable development of the concept of Health Capital
in Ukraine, rational distribution of financial resources within the industry is important. In particular, investments should be
directed to improving the system of service provision within the framework of physical and psychological rehabilitation of
war veterans and civilians. The development of integration of veterans and persons with disabilities into the labour market
is especially relevant. Such an approach will positively affect the labour market supply in conditions of demographic decline.

Digital development of the healthcare management system is an important direction for improving medical services. In
particular, digital technologies can be applied during the distribution of financial resources. In this context, digital solutions
are effective tools for monitoring and forecasting the need for financial resources in the industry. As a result of the appli-
cation of digital tools, they will positively affect the rational distribution of financial resources in the healthcare sector. The
use of public-private partnership mechanisms is promising. Synergistic interaction between the state and the private sector
will provide significant opportunities for the development of the industry. Such processes will positively influence the
development of the concept of Health Capital by strengthening the financial component of the medical industry. The use
of digital technologies and mechanisms of public-private partnership will make it possible to strengthen the quality of
medical services.

The development of the concept of Health Capital is important in the context of demographic ageing and the reduction of
the working-age population. Sustainable economic development is directly dependent on the quality of human capital. In
this context, investments in healthcare will help improve preventive medicine and the rehabilitation system. Attracting
additional financial resources to the development of Health Capital is a factor in the formation of economic and demo-
graphic resilience. The result of such investment is a reduction in the negative consequences of population ageing and
ensuring long-term stability of the labour market.

Attracting investments in the Health Capital development system is a component of state social spending. Such spending
is of particular importance in the war and post-war period. In particular, through sustainable financing of the Health Capital
system, it is important to achieve favorable conditions for restoring labour potential, strengthening competitiveness and
ensuring sustainable socio-economic development of the country.

Thus, the results of the study determine that Health Capital is a social category of state policy and an economic factor that
has a direct impact on the stability of the labour market in the context of demographic ageing. The proposed analytical
model is aimed at quantitatively assessing the synergy between the level of development of Health Capital, the volume of
investment in the healthcare system, and the state of the functioning of the labour market. The results of the study show
that life expectancy and healthcare expenditure per capita have a statistically significant positive impact on the employment
rate, while the share of healthcare spending in GDP demonstrates a statistically significant negative relationship. This result
reflects the impact of macroeconomic constraints and the adaptive response of the health financing system in periods of
instability, rather than a negative effect of health investments themselves. Among the determinants studied, per capita
health spending has the strongest positive impact on employment rates.

DISCUSSION

The results of the study confirm the hypothesis put forward regarding the impact of the mechanisms of the Health Capital
concept at the national level on reducing macroeconomic risks, in particular, population ageing, through improving the
quality of human capital, strengthening the labour supply and enhancing labour market resilience. In particular, this ap-
proach is consistent with the conceptual conclusions of Grossman's research (1972), where Health Capital is defined as an
investment resource that positively affects labour productivity and, accordingly, economic activity.

The empirical results obtained are relevant to the scientific conclusions of Vu (2023). The scientist emphasizes that in-
creasing life expectancy is a driver of human capital accumulation. In this statement, Health Capital plays an important
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role as the basis for ensuring a high life expectancy rate. Similar conclusions are presented in Mason's et al.'s research
(2016), which indicates that demographic changes directly affect the labour market through employment indicators.

Similar scientific conclusions are drawn by the studies of Guo et al. (2025) and Onofrei et al. (2021). The aforementioned
studies indicate that public spending on healthcare determines the level of economic resilience of the country. In continu-
ation, it is worth noting that the scientific approach of Howitt (2005) determines that Health Capital is a factor of economic
growth, which directly correlates with the results of the study. The scientific conclusions of Eze (2023) and Adenike and
Sheriffdeen (2017) substantiate the positive impact of investments in human capital on economic growth. The empirical
studies in the conducted study confirmed the corresponding definition.

The results obtained expand the existing scientific approaches. In particular, in continuation of the studies of Aisa and
Pueyo (2013) and Ludwig et al. (2012), the obtained empirical studies strengthen the justification for the impact of the
demographic consequences of population ageing on macroeconomic indicators. Accordingly, the obtained results deter-
mine a quantitative assessment of the role of Health Capital in the development of the labour market. This approach is
aimed at defining Health Capital as a socio-economic category aimed at regulating the level of employment under condi-
tions of demographic transformation.

Unlike studies that consider separately defined aspects of investment support for the healthcare system and demographic
changes (Fisher et al., 2021; Davies & Schramme, 2025), the obtained results systematize the synergy between the
relevant categories. This approach allows for an assessment of the impact of Health Capital on demographic and financial
indicators of the labour market. The developed analytical model has a predictive function aimed at the development of the
healthcare system.

The results obtained are also consistent with the research of Saunders (1995), which substantiates that the volume and
efficiency of financing the healthcare system significantly affect the quality of medical care, labour productivity, and socio-
economic development in general. It is worth paying attention to the research of Pomeroy et al. (2020) and Shelemina
(2023), which indicate that the development of human capital has a positive impact on the stability of the national economic
system. Similar conclusions are indicated in the research of Wang et al. (2024). In particular, the author determined that
socio-economic efficiency depends on the ability to form a qualitative level of human productivity through financial mech-
anisms. In this context, the developed model should be considered as an instrument for labour market development and
a mechanism for strengthening national economic resilience.

It is worth noting that, unlike the analyzed studies, the obtained conclusions substantiate an integrated econometric model
aimed at assessing the impact of Health Capital indicators and demographic indicators on the functioning of the labour
market. This approach expands the existing interpretations of Health Capital through the prism of an effective mechanism
of influence on the main macroeconomic indicators.

In general, the obtained results confirm the hypothesis put forward regarding the impact of the mechanisms of the Health
Capital concept on reducing macroeconomic risks, in particular, population ageing, through improving the quality of human
capital, increasing the labour supply and enhancing labour market resilience. It is substantiated that attracting investments
in the development of Health Capital is an important economic tool that increases the stability of the labour market and
strengthens national economic sustainability.

The limitation of the study to the period 2002-2021 is due to the availability of all methodologically consistent data for
regression analysis. Analytical indicators after 2021 are limited, which is due to the beginning of a full-scale invasion and
structural changes in the country's demographic and socio-economic processes. Thus, the results obtained primarily de-
termine the synergistic relationship between Health Capital and labor market indicators in the pre-war period. Conducting
a harmonized analysis of data after 2021 and assessing the impact of martial law on demographic and social indicators is
an important direction for future research.

CONCLUSIONS

Thus, based on the conducted research, the role of the concept of Health Capital in the system of demographic ageing
and the functioning of the labour market was determined. The results of the study substantiated that Health Capital is a
structural component of human capital, which forms labour productivity indicators and labour market stability in conditions
of socio-economic volatility.

The obtained results of the relationship between demographic indicators, Health Capital indicators, and the state of the
labour market indicate that the health of the population shapes the dynamics of employment. Accordingly, an increase in
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life expectancy and the accumulation of Health Capital contribute to the development of labour supply and increasing
labour productivity. The development of Health Capital reduces the negative consequences of the reduction of the working-
age population. In this context, demographic ageing is a process that requires strengthening human capital by attracting
investments related to healthcare.

The developed econometric model enabled a quantitative assessment of the impact of Health Capital components on
labour market functioning. The obtained results confirmed the statistically significant relationship between Health Capital
indicators and the employment rate. In particular, healthcare expenditure per capita demonstrated the strongest positive
effect on employment, confirming the importance of financial investment in healthcare as a mechanism for improving
workforce quality and preserving labour potential. At the same time, the negative relationship between healthcare ex-
penditure as a share of GDP and employment reflects the influence of external shocks and macroeconomic instability rather
than the negative effect of healthcare investment itself. These findings support the hypothesis that strengthening Health
Capital formation mechanisms contributes to reducing the economic risks associated with demographic ageing and en-
hancing labour market resilience.

The study substantiated practical directions for the development of the Health Capital concept as an instrument for ensur-
ing economic and demographic resilience under conditions of martial law and post-war recovery. In the Ukrainian context,
the preservation and restoration of labour potential require the transition toward a comprehensive healthcare model fo-
cused on prevention, rehabilitation, and reintegration of vulnerable population groups into economic activity. The devel-
oped analytical framework can be used to justify the scale of healthcare financing required to compensate for demographic
losses, maintain labour supply, and support workforce recovery during the post-war period.

The findings confirm that Health Capital should be considered not merely as an element of social expenditure but as a
long-term productive investment in human capital and economic resilience. Further research should focus on expanding
the empirical database through longer time series, incorporating additional indicators of human capital quality, and applying
advanced econometric approaches, including dynamic models, panel data techniques, and nonlinear methods. Promising
research directions also include assessing the impact of healthcare digitalization and innovative medical technologies on
the formation and accumulation of Health Capital.
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Tutukasno B., Mapracosa B., lTetpyxa H., TkaseHko H., letpyxa C., Op/ioBcbKa A.

KANITAN 340POB’S1 TA AEMOIPA®IYHE CTAPIHHA: EKOHOMIYMHI HAC/IAKW ANS PUHKY
MPALI

[emorpadiyHe CTapiHHSI HaceneHHs CTano OAHWUM i3 KJIIOYOBUX BUMKIIMKIB Cy4acCHOCTI, LIO BM/IMBAE Ha (PYHKLIOHYBaHHS
PVHKY npaLi Ta JOBroCTPOKOBY EKOHOMIYHY CTiMKICTb. Y LIbOMY KOHTEKCTI METOIO AOCNIMKEHHS € 0BI'PYHTYBAHHS CyTHOCTI
KOHUenuii Kanitany 3a0poB's B yMOBaX CTapiHHS HaceneHHs Ta oujiHKa il EKOHOMIYHOro BM/IMBY Ha PO3BMTOK PUHKY Npali.
lnoTe3a AoCNiAXEHHS NOMSIrae B TOMY, LIO PO3BMTOK MeXaHi3MiB koHuenuii Kanitany 340poB's Ha HauioHanbHOMY piBHi
BM/IMBAE HA 3HWXXEHHS MaKpOEKOHOMIYHMX PU3UKIB, 30KPEMA CTapiHHA HaCeNeHHs Yepe3 NiABULLEHHS SIKOCTi JII0ACBKOro
Kanitany, NocuUneHHs Npono3uLii pobo4oi cunu Ta NiABMLLEHHS CTIMKOCTI PUHKY MnpaLi.

[ns nepeBipk1 BUCYHYTOI TNoTE3U BUKOPUCTAHO METOAN EKOHOMIKO-CTAaTUCTUYHOIO aHanisy Ta MHOXWHHOMO AiHIMHOMo
perpeciiiHoro MoaentoBaHHsi. OTpUMaHi eMNipuYHi pe3ynbTaTi NiATBEPAKYIOTb HAsIBHICTb CTaTUCTUYHO 3HAYYLLOMO B3a€-
MO3B'AI3KY MiX MOKa3HWKaMM KaniTaay 340poB’s Ta pe3ynbTaTaMu yHKLUIOHYBaHHS pyHKY npaui. Po3pobneHa ekoHomeT-
pVYHa MOZENb XapaKTEpPU3YETLCS BUCOKOI MOSICHIOBA/IbHO 3[aTHICTIO Ta NOSICHIOE 73,9% Bapialii piBHS1 3alHATOCTI Ha-
ceneHHs. Pe3ynbTati 4OCNiAKEHHS CBigYaTh, WO TPUBANICTb XUTTS Ta BUTPATU Ha OXOPOHY 340POB’S Ha AyLUy HaCceNeHHs
MalTb CTaTUCTUYHO 3HAYYLLUMIA MO3UTUBHMI BMNIMB HAa PiBEHb 3alHSTOCTI, BOAHOYAC YacTKa BUTPAT Ha OXOPOHY 340pOB's
y BB AEMOHCTPYE CTaTUCTUYHO 3HAYYLLUMIA HEraTUBHMIA 3B'A30K. Takuii pe3ynbTaT Biaobpakae BnanB MakpPOEKOHOMIYHUX
obMexeHb Ta aganTVBHY peakLito cucteMu diHaHCYBaHHSI OXOPOHMW 310POB'S B Nepioan HecTabinbHOCTI, @ He HeraTUBHUM
edeKT caMux iHBeCTULi Yy rany3b OXOpoHu 340poB’s. Cepes AOCMIAKYBaHWUX AETEPMIHAHT CaMe BUTPaTU Ha OXOPOHY 370-
pOB’st Ha AyLy HaceneHHs MaloTb HANCUIBHILLMI NO3UTUBHUIA BMJIMB HA NMOKA3HWKM 3aMHSATOCTI.

Pe3ynbTaTi AocnigkeHHs NiATBEpAKYIOTb, WO KaniTan 340poB’sa € CTpaTeriyHo CKIaA0BOK NIIOACHKOro Kanitany Ta Ba-
rOMUM YMHHWMKOM CTIMKOCTi pUHKY MpaLi i CTanoro coujiasibHO-eKOHOMIYHOMO pO3BUTKY. B yMOBax BOEHHOMO CTaHy Ta nic-
NAIBOEHHOIO BiAHOBMEHHS NMOCUNEHHS IHBECTULIIA Y CUCTEMY OXOPOHU 3A0POB’S, PO3BMTOK peabinitTauiiHux nocnyr i npo-
inakTMYHOI MEAMLMHM, @ TaKOX YAOCKOHaNEHHS (hiHAHCOBUX MEXaHi3MiB NiATPUMKM 3[00POB’S HAaCENEHHS MOXYTb CNpu-
AT 36epeXXeHHI0 TPyAOBOro noTeHUiany, NiaTpUML eKOHOMIYHOI aKTMBHOCTI, MOM'SKIIEHHIO HacniakiB aeMorpadiyHoro
CTapiHHS Ta 3MiLIHEHHIO 0BrOCTPOKOBOI EKOHOMIYHOI CTIMKOCTI YKpaiHu.

KnwouoBi cnoBa: Kanitan 340poB’s, AeMorpadiyHe CTapiHHS, pUHOK npalli, 3alHATICTb, NIOACBKUIA KaniTasn, OXOpoHa
30pOB’sl, EKOHOMIYHA CTIMKICTb

JEL Knacudpikauia: 115, J11, 121, 015

DOI: 10.55643/fcaptp.4.69.2026.5270 519


https://fkd.net.ua/
https://www.fta.org.ua/

