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INTRODUCTION

Relevance of the topic

The tendency of population ageing is identified in different countries of the
world and is affecting various areas of social life: country’s economy, individual
economic behaviour (Kudma & Woodland, 2006), functioning of social
institutions (Alekna, & Melvidaité, 2012), the country’s social security system,
education (Serban, 2012), taxes, savings, volume of chronic illness, needs of care
(MareSova, Mohelska, & Kuca, 2015), population health, migration (Lopreite &
Mauro, 2017) and others. As the proportion of the working population and older
people is changing, the major focus of most researchers is drawn to the analysis of
the impact of population ageing on the labour market. This phenomenon is related
with such impact areas as: labour force size and quality, production (Serban, 2012)
its taxation (Lopreite & Mauro, 2017), and labour shortages (Maresova et al.,
2015. In the context of population ageing, researchers are searching for methods
of how to effectively use the existing resources and deal with coming challenges.
Taking an aging population into account, various researchers, such as Connolly &
Postma (2010), highlight the importance of maintaining productivity of each
available worker.

Based on scientific literature, changes of the labour force productivity
depends on technological development, along with physical and human capital
(MaresSova et al., 2015). Spijker (2015) also presents a similar position and relates
higher productivity with greater human capital. Human capital itself is often
defined in terms of its positive spill-over effects existing in 3 main levels:
individual, organizational and social. Synthesis of scientific literature identifies
that greater human capital is related with increased individual income (Cadil,
Petkovova, & Blatna, 2014; Sileika & Tamasauskiené, 2003), labour force
productivity (Teixeira & Queirés, 2016), economic growth ( Jozi¢i¢ & Skare,
2016; J. W. Lee & Lee, 2016; Pelinescu, 2015; Teixeira & Queir6s, 2016),
technology development (Teixeira & Queirds, 2016), quality of society life
(Omankhanlen, Ogaga-Oghene, Obarisiagbon, & Okorie, 2014) and other positive
impact areas. Considering human capital as an investment in such a form receives
more significance in the context of population ageing when the size of the working
age population is changing.

However, discussing human capital development and population ageing
health also plays a significant role. Human capital is embodied in individuals and
consists of many elements that must be constantly developed. Health is one of such
components. In most cases, analysis of human capital concentrates on the
education component, however health is also a significant component. One
justification is presented by Frimpong (2014). According to this researcher,
without health the labour force knowledge cannot be transformed to goods and
services. Researchers also stress that health affects the quality and the quantity of
the labour force, its creativity and productivity. Health is also related with the time
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that can be used for economic activity (Connolly & Postma, 2010). Similarly, the
whole human capital in better health is an investment in such an area and is related
with various positive impact areas.

Scientific literature also identifies health as an input to other forms of
human capital (Bloom & Canning, 2003). Villa (2017) stresses the existing
relationships between health and education. According to Villa (2017), health
affects results of education and counter cognitive abilities affects individual
behaviour related with health. Baldacci et al. (2008) also stress that individuals
with better health have greater propensity to invest in education. The performed
analysis also shows that various researchers highlight the importance in health
investments for human capital development, such as Schultz (1972), Dauda
(2011), Giziené, Simanavicien¢ (2012), Tchanturia, Beridze, Kurashvili (2015),
Ilegbinosa (2013) cit. Gbosi (2007), Shuaibu, Oladayo (2016), (Maciilyté-
Sniukiené & Matuzevi¢iiite, 2018) Praise, George-Anokwuru (2018). The
importance of health investments is also highlighted in the context of population
ageing. Researchers such as Keene (2010) and Silcock, Sinclair (2012) emphasize
that future health care costs can be reduced by current health investment.

Considering the importance of health investments, governments play a
significant role. Fujii (2018) stresses the importance of public health financing by
highlighting that these financial resources can improve the health of millions of
people. Bucinskas (2012) points out that different states choose different strategies
for investing available funds. Dang, Likhar, Alok, (2016) emphasis that limited
resources are used for publicly funded health systems, so funding decisions must
be made for effective health care interventions. However, the performed studies
also show some issues in this area. Empirical analysis performed by Fujii (2018)
shows that private health spending (compering with public) has a greater impact
to health outcomes, however in the case of effective governments the public
spending has similar impact as private spending. Therefore, it could be noticed
that results of public spending impact are sensitive for analysis perspective
selection. Based on The World Bank information, Lim et al. (2018) states that
given the potential benefits of human capital, countries underinvest in health and
education, while on the other hand Gatti, Watsa, et.all (2018) point out that
countries with higher social spending have better human capital outcomes, but also
stresses that the quality of such spending is also important and that higher spending
is not sufficient for better outcomes.

Scientific problem and review of its existing analysis

Analysis of different scientific papers has shown that the relationships
between human capital and health (and its investments) are described based on
different perspectives. Analysis variate based on the terms used, main focus area,
research methods, chosen country or group and the analysed time period.
However, the performed analysis also identifies some contradictions that
encourage researchers to analyse this topic in more detail.
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First of all, it is noticed that various terms are used in order to describe the
relationship between health and human capital. From one side, health is identified
as a part of human capital; to express it researchers use such terms as: component
(Piabuo & Tieguhong, 2017) or dimension (Jivan & Toth, 2012), while on the
other side, health is identified as a factor for human capital longevity and
efficiency (Bucinskas, 2012). Researchers also separate human capital into
education capital and health capital (for example Mandiefe, Chupezi, 2015).

Secondly, analysis of the scientific literature shows that health (as a
component of human capital) compared to education is analysed or included in
empirical research less often. This problematic aspect is highlighted by such
researchers as Amadu, Eseokwea, & Ngambi, (2017), Becker (2007); Churchill,
Yew, & Ugur, (2015); Cuaresma, Lutz, & Lutz, (2009), Gyimah-Brempong &
Wilson (2004), Jones, Chiripanhura (2010) Prettner et al., (2013); and Razmi,
Abbasian, Mohammadi, (2012).

Existing studies analyse health investment and human capital in economic
growth studies. This area can be described as one of the most widely analysed.
Existing research on the relationship between human capital and economic growth
can also be divided into several groups:

1) studies analyzing the relationship between economic growth and human
capital expressed through the education component;

2) studies analyzing the relationship between economic growth and human
capital expressed through the health component;

3) studies where human capital is expressed based on both components.

In these kinds of studies, researches (such as Piabuo & Tieguhong (2017))
try to investigate how health expenditure as a human capital affects economic
growth.

The performed analysis also identifies other research directions related
with this topic, where the impact of (public) health expenditure to health outcomes
are performed (Bein, Olowu, & Kalifa, 2017; Nixon & Ulmann, 2006; Oster,
Shoulson, & Dorsey, 2013). However, it can also be noted that such indicators as
life expectancy at birth (used to express health outcomes) are commonly used as
quantitative indicators to express a country‘s human capital. Therefore,
considering these indicators, this group of studies is also related with the topic of
the health investments impact to human capital. However, results of these kinds
of studies also present some contradictions. From one side, positive impact of
(public) health expenditure on life expectancy is proven (for example Kim, Lane
(2013)) while based on other studies, such as Nixon & Ulmann (2006), health
expenditures are marginally related with improvements in life expectancy.

Even though the importance of investments in health is highlighted by
Schultz (1972) and other researchers, the performed analysis shows that the impact
of health investments to human capital at a country level is not analysed as widely.
The relationships between health investments/expenditure and human capital (or
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particular Human development index) is analysed by Edeme (2014), Ehimare et
al., (2014), Kairo, Mang, Okeke, Augustine, Dura (2017), Ndugbu, Osuka, &
Duruechi (2018), Okafor et al., (2017), Opreana & Mihaiu (2010); Razmi et al.,
(2012); Sapuan, Nasional, & Sanusi (2013); and Sudirman (2017). Literature
analysis shows that most research is focused to developing countries. The
performed literature analysis also identifies an existing gap in the scientific
literature - in most cases common health expenditure is analysed, but they are not
specified.

In summary, it could be stated that health as a component of human capital
received less attention compared with the education component. Different regions
and countries have a different stock of human capital, so an important question
becomes an identification of the reasons that leads to this difference and how
health investments relate with such differences. In most cases health is defined as
an important element in the theory of human capital, however existing
contradictions, different term usage and other issues encourage researchers to
analyse this topic in more depth. Health is understood as a component of human
capital and also a condition of effective human capital usage. Based on the results
of existing studies and taking into account the context of population ageing, where
the age structure of the labour force is changing and the number of older people
who have greater health care needs is increasing, the author sees the need to
analyse the relationships between public health investments and human capital in
order to identify whether higher health investments improves the stock of human
capital at a country level.

Scientific problem: how to evaluate what the impact of public health
investment to human capital is in the context of population ageing.

Aim of the research - to assess the impact of public investment in health
to the human capital in the context of an aging population, by developing and
adapting an evaluation model that includes public investment in health and other
external factors that may have an impact on human capital development.

Objectives:

1. to analyse the theoretical aspects of human capital by systematizing the
approaches of the interpretation of the concept of human capital,
distinguishing the main components of human capital and substantiating
the significance of health as one of the components of human capital.

2. to perform an analysis of the aspects of human capital formation and
development by evaluating factors affecting human capital and
identifying the main investment areas.

3. to analyse the aspects of human capital measurement and identify the
most appropriate measures for the country's human capital assessment.

4. to develop a model for assessing the impact of public investment on
health to human capital considering the context of an aging society.



5. to adopt the created theoretical model for assessment of the impact of
public health investments in the context of an aging population.

Defensive statements

An assessment of the impact of public health investment into human capital
in the context of an aging population is sensitive to the recorded measure of human
capital. Taking into account the multidimensional nature of human capital, the
choice of different indicators as proxies of human capital shows the value of the
impact coefficient and its significance differs.

An assessment of the impact of public health investment into human capital
is case-sensitive. The impact of public health investment into human capital varies
across groups of countries with different levels of population aging.

Research methods

Different research methods were used in order to achieve the aim and
objectives of this thesis. Systematic, comparative analysis of scientific literature
sources is carried out in order to analyse the theoretical aspects of human capital
and make a theoretical background for evaluation model that will allow the study
to evaluate how public investments in health affects human capital development
in the context of population ageing.

Econometric models of panel data were used to quantitatively evaluate the
impact of public investments in health to a country’s human capital expressed in
different variables. Econometric models were estimated based on the least squares
method. In order to evaluate public health investments or the impact of other
factors, the author used 3 main models of panel data: ordinary least squares (OLS),
fixed effects (hereinafter — FE), and random effects (hereinafter — RE). The
selection of independent variables to be included in the models are based on the
determination of correlation relationships.

Eviews software was used for unbalanced panel data (including 2000-2017
years observations of 28 European Union countries).

Scientific novelty of the work and its practical applicability

By emphasizing the importance of the health component, this work will
extend the theoretical aspects of human capital in several aspects:

e The concept of human capital has been clarified by highlighting the
most frequently mentioned components in the literature, the significance of their
usage and giving attention to the influence of investments, along with external
factors to human capital. In this work, human capital is defined as a set of innated
and investment-supported knowledge, skills, experience, health, and other
components (at some point in time) embodied in an individual affecting a person's
productivity and generating monetary and non-monetary benefits. The creation
and development of this form of capital is based on the allocation of investment in
the main components of human capital and the influence of other external
environmental factors.



e The paper reveals the relationship between health and human capital,
systematizes the different approaches describing these relationships and presents
the variety of concepts used to describe them. Attention is drawn to the fact that
health is not only a significant component of human capital, but also affects the
development and use of other elements and is linked to the quality of human
capital.

e The synthesis of the literature allowed the research to detail the
directions of investment in health, such as: health workforce, infrastructure and
equipment, nutrition and medical care, prevention, health information, etc., which
are related to investment in human capital.

e Taking into account that the formation and development of human
capital is influenced by different external factors, the main groups of factors
described by Lithuanian and foreign authors have been expanded by including
factors such as the following: birth rate, aging population, quality of education
system and its improvement, the country's social model, the improvement of
economic infrastructure, the level of poverty, the level of urbanization, alcohol
consumption, racial discrimination, etc.

e The created model for assessing the impact of public health investment
to human capital is based on the input-output principle. After evaluating the
methodological problems of human capital assessment, it was proposed to assess
the impact of public health investment by using 4 selected human capital
indicators. Given that the Grossman’s human capital model and the health
production function (which includes the assessment of the impact of different
groups of external factors) are used to analyze the impact of health expenditure on
health outcomes (such as life expectancy), the developed model also includes an
evaluation of broader evaluation of external factors.

e The created model has been practically applied to assess the situation
in European Union countries, where the ageing trend is observed. The grouping of
countries into two groups according to the values of the old-age dependency ratio
allowed the study to compare the impact of public investment in health to human
capital in groups of countries with different expressions of aging.

e The created evaluation model is focused on the case of the European
Union countries and the health policy pursued in this region, but it can also be
applied for the analysis of other regions. In practice, the evaluation model can be
used as a useful source of information for health policy development.

Limitations

There is no consensus in the scientific literature of which measure of a
country’s human capital stock is the most suitable. Researchers use single
indicators, indicator groups or constructed human capital indexes. A new Human
Capital Index has been introduced in recent years, but this index measures the
situation from 2018 and cannot be selected for panel data analysis.
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A literature analysis revealed that the evaluation results are sensitive for
human capital measurement variable selection, therefore in this case the results of
assessment of the public health investments impact to human capital development
can be influenced by different selected human capital variables. On the other hand,
human capital measures that are often used in the literature are also chosen for
evaluation, but the impact of public investment in health on less frequently used
measures is not assessed.

One of the greatest limitations of the empirical assessment model
application is the shortage of statistical data. In order to evaluate the trends in panel
data it would be useful to use as long a time series as it is possible, however based
on the selected dependent and independent variables availability, only 18 years of
data was selected.

Additionally, existing data does not allow researchers to analyse public
health investments that are targeted to different age groups (which would be
appropriate to use for assessing the impact of health investment in the context of
an aging population) or for more detail kinds of health investment. In order to
assess the impact of public health investment in health impact, the author used
statistical data available in main official statistical websites, however these
datasets do not present data where investment and maintenance expenditure are
divided. Therefore, considering this aspect, the author used the general public
health expenditure statistics for the health investments impact evaluation. A
shortage of statistical data also does not allow the study to evaluate all factors
affecting human capital that were identified during the literature analysis.

As a research limitation, it could also be mentioned that only public sector
investments are included, while private health investments could also have a
meaningful and significant impact.

Structure and scope of work

The thesis consists of 3 main chapters and 178 pages. The logical structure
of this thesis can be seen in figure 1. Theoretical aspects of public health
investment impact to human capital is analysed in the first chapter. This analysis
includes systematization of different human capital definitions, its positive impact
areas, analysis of human capital components and health as an important
component of this form of capital. The first chapter also includes an analysis of
factors affecting human capital development, detailing the possible kinds of
human capital investments, and the significance of public level in processes of
human capital development. In the second chapter, the author creates a
methodology for public health investment impact evaluation. Firstly, human
capital measurement aspects are described, secondly, the author reviewed results
of existing studies where the impact of health expenditure on health outcomes or
human capital are evaluated. Finally, an assessment model is presented. The third
chapter is focused on the practical assessment model application and empirical
results evaluation in the context of ageing European Union countries.
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I. THEORETICAL JUSTIFICATION FOR THE ASSESSMENT OF THE
IMPACT OF HEALTH INVESTMENTS ON HUMAN CAPITAL

The first part of this dissertation focuses on the theory of human capital,
its historical evolution, main human capital components and the different kinds of
investments in it. The analysis also focuses on the evaluation of the existing
theoretical links between human capital theory and health.

1.1. Human -capital theory and its connections with classical,
neoclassical and endogenous growth theory.

The performed literature analysis shows that the background of the concept
of human capital is related with classical, neoclassical and endogenous economic
growth theories. Based on Poteliené, Tamasauskiené (2014) and Bagdanavicius
(2002), the emergence and development of the theory of human capital is linked
to XVII- XIX centuries economics classics works analysing the need for investing
in people in order to increase their productivity. Following this, the theory has
evolved and gone through certain development stages. It could be noticed that such
researchers as: A. Smith, I. Fisher, W. Petty, I. Mincer, T. Schultz, G. Becker,
Romer and Lucas made a huge impact on the development of human capital
theory. T. Schultz is presented as the first researcher who used the term of human
capital in the modern economic literature and who attributed costs of human
capital development to investment rather than consumption (TamasSauskiené,
Sileika, & Masénien¢, 2008).

Researchers such as Neeliah & Seetanah (2016) connect human capital
theory development with neoclassical economic growth theory and with the works
of Solow (1956) and Swan (1956), where economic growth was related with
capital and labour inputs. Further development of human capital theory by Neeliah
& Seetanah (2016), Cadil et al. (2014), Sileika, Tamasauskiené (2003) and other
researchers is linked with the endogenous growth theory. Cadil et al. (2014) point
out that starting from Nelson and Phelps (1966) and later Romer (1986), Lucas
(1988) works on the role of human capital in technology adaptation and economic
growth was highlighted. Cadil et al. (2014) also stress that based on Aghion,
Howitt (1998), human capital was identified as a factor that promotes a higher
investment in technology. Comparing these two theories it is noticed that the
impact of public policy and the influence of public expenditure is explained
differently. According to Hjerppe, Hamaéldinen, Kiander, Viren (2007) based on
the neoclassical growth theory, public expenditure does not affect economic
growth, while based on endogenous growth models the human capital formation
and economic growth can be affected by public health and education expenditure.

1.2. The positive effects of investing in human capital.

After reviewing the historical development of human capital theory, the
author focuses on the identification of positive human capital impact areas that
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allows to justify the need to invest in such form of capital. The performed literature
analysis shows that the positive influence of human capital can be analysed from
3 main levels: individual, organization and society (Kwon, 2009). Looking from
the individual level, human capital is related with impact on an individual’s, wage
level, productivity (Cadil et al., 2014; Harpan & Draghici, 2014; Kwon, 2009;
Sileika & Tamasauskiene, 2003), employment (Kwon, 2009; Olaniyani, D. A.,
Okemakinde, 2008; Son, 2010) attitudes to knowledge acquisition processes
(Giziené, Simanaviciené, 2012), and health (Becker, 1994; Kwon, 2009). At the
organizational level, researchers emphasis the impact to labour force productivity
(Ejere, 2011; Kucharc¢ikova, Tokarcikova, & Blaskova, 2015) and its quality
(Ejere, 2011), organizational competitiveness (TamasSauskiené et al., 2008), and
culture (Harpan & Draghici, 2014 cit. Kwon (2009)). At the macroeconomic level,
the impact of human capital on country economic growth is highlighted. By using
different methods and different variables representing human capital, various
researchers try to investigate this form of capital related with a country’s economic
growth. Such kind of studies are performed by Adekola (2014), Awel (2013),
Cadil et al., (2014), Gebrehiwot (2016), Pelinescu (2015), Solaki (2013) Torruam
& Abur, (2014). With the exception of Cadil et al. (2014), most cases gained
results to support the importance of human capital and investment in it.
Macroeconomic studies also highlight that human capital affects national
competitiveness (Blundell et al.,1999; Madiiilyté-Sniukiené & Matuzevidiite,
2018), socioeconomic development (Shuaibu & Oladayo, 2016), differences in
regional development (Kuliesis, Pareigiené, & Naus, 2012), influence in reducing
regional inequalities (Fleisher, Li, & Zhao, 2010), affects internationalization
(Godelyte & Korsakiene, 2015), and technological development (Day & Dowrick,
2004; Matovac et al., 2010; Teixeira & Queir6s, 2016; Tiruneh & Radvansky,
2011).

1.3. Theoretical aspects of the concept of human capital and its
constituent elements.

Although the theory of human capital has been developed for several
decades and the importance of this form of capital is widely recognized, the
performed literature analysis shows that the concept of human capital is
interpreted differently and there is no common definition of human capital. It is
described differently by concentrating on different perspectives and using
different approaches. The term of human capital is often linked to components that
are embodied in individuals, an individual productivity, income growth, the ways
in which these elements are acquired, its importance to a country’s economic
growth or technological development. The definition of human capital is explained
by using microeconomic or macroeconomic approaches (Kucharcikova, 2011),
genetic — historical, attributive, reproduction, functional approaches
(Bagdanavicius, 2002); perspectives based on individual features, education and
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accumulation, or perspectives based on productivity and production orientation
(Houghton, 2017). Human capital is also divided into general and specific human
capital (Au, Altman, & Rossel, 2008) or to innate, biological, educational or social
human capital (Perepelkin, Perepelkina, & Morozova, 2016). Based on the
performed literature analysis, the author of this thesis analyses the terms of human
capital by grouping them into the following groups:

e macroeconomic perspective orientated to growth (an example of such kind
of human capital definition is presented by Kuchar¢ikova (2011) where human
capital is understood as a production factor and a source of economic growth);

e perspective orientated to human capital accumulation processes and its
benefits (an example of such kind of human capital definition is presented by
Konara, Wei (2019) where human capital is defined as “productive investments
embodied in human agents that improve knowledge and skills”.

e perspective orientated to the main components of human capital and their
impact at individual or organizational level (for example, Ilegbinosa (2013)
defines human capital as an aggregate of skills, knowledge and energies that are
available in a country (p. 7)).

Schultz (1972), as one of the main contributors for the human capital
theory, identified innate and acquired skills as key components of human capital.
However, it can be noted that today’s human capital definition involves a much
wider list of human capital components. The performed analysis shows that one
of the most frequently mentioned components of human capital are skills and
knowledge, however researchers also mention such components as capabilities,
experience, health, education, motivation, competence, innovativeness and others.

Therefore, it can be concluded that based on the research purpose and the
main focus area, human capital is defined differently. In some cases, researchers
emphasize the importance of human capital for country economic development;
in other cases, academics focus on human capital structure, its development and
consequently the aggregate positive impact areas. The performed literature
analysis enables this study to define human capital as a set of knowledge, skills,
abilities, experience, health, and other components used in economic activities that
are embodied, innated, and invested in an individual and that affect a person's
productivity and generates monetary and non-monetary benefits. Against this
background, the creation and development of this form of capital is based on the
allocation of investment in key components and the influence of other external
environmental factors.

1.4. Health as a component of human capital.

Analysis of human capital definitions revealed that health is reported as a
part in the theory of human capital. Firstly, according to Bloom, Canning, Jamison
(2004), human capital is lost when people die. Secondly, according to Razmi et
al., (2012), together with decreasing health stock; individual effectiveness is also
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decreasing. By analysing contemporary literature, it is noticed that researchers,
such as Moene (2002) Acaroglu, Ada (2014), Adekola (2014), Landau (1997),
Poteliené, TamasSauskiené (2014), Godelyté, Korsakiené (2015) Connolly, Postma
(2010), Baldacci, Clements, Gupta, Cui (2008), Becker (2007), Bloom, Canning
(2003), Bucinskas (2012), Cuaresma et al. (2009), Goldin, (2014), Jermolajeva,
Znotina (2008), Jones, Chiripanhura (2010), Jus¢ius, Adaskeviciate, (2010), Mei-
ling (2014), Sileika, Tamasauskiené¢ (2003), Jivan, Toth (2012), Edeme,
Emecheta, Omeje (2017) distinguishes health as a component of human capital.

Despite the fact that health has been mentioned as a part of human capital
definitions by many authors, more detailed analysis revealed that the relationships
between these two concepts are defined by using different terms and differently
linking health and human capital. Scientific literature defines health as a form
(Bleakley, 2013; Bucinskas, 2012; Gyimah-Brempong & Wilson, 2004; Torruam
& Abur, 2014), dimension (Baldacci et al., 2008; R. Lee & Mason, 2010; Villa,
2017), domain (Villa, 2017), component or element (Attanasio, Meghir, Nix, &
Salvati, 2017; Bilan, Mishchuk, & Dzhyhar, 2017; Dauda, 2011; Emmanuel,
Vukenkeng, & Emmanuel, 2014; Hartwig, 2010; Kanayo, 2013; Kgakge-
Tabengwa, 2014) of human capital. Health is also understood as a human capital
factor or determinant (Bilan et al., 2017). Health is also defined as a qualitative
aspect of human capital (Kuliesis et al., 2012; Sapuan & Sanusi, 2013; Solaki,
2013). On the other hand, Bleakley (2013) not only identifies health as human
capital but also stresses that it affects other human capital elements.

1.5. The link between health and education as two key components of
human capital

The performed literature analysis identifies a close relationship between
education and health as two main human capital components. It is stated that on
the one hand, better health can increase the return on education, however on the
other hand, education can increase the return on health (Umaru, 2011). It is also
highlighted that children’s health affects their learning results, therefore healthier
children become more educated adults (Vogl, 2012). Health affects the pace of
work experience (Gupta et al. 2002). Based on scientific literature, healthier
employees receive a greater return of education and work experience, therefore it
allows more investment in these areas. In addition, it is highlighted that healthier
workers live longer (Bloom, Canning, 2003). Considering it an investment in
health are identified as a complementary investment for education investments
(Gardner & Gardner, 2001). Consequently, this encourages the assumption that
health investment is not only focused to health outcome improvements but also
has a much wider effect for human capital development.
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1.6. Factors influencing the formation and development of human
capital.

Health and education as a component of human capital are not only closely
related and influence each other, but the list of various groups of factors can also
affect human capital development. Therefore, in order to objectively evaluate the
impact of health investments on human capital, an analysis of factors affecting
human capital development was performed. Poteliené, Tamasauskiené (2014) cit.
Verhoglyadova (2006) and separates these groups of factors: demographic, socio-
demographic, social, economic, factors influencing efficiency, organization -
economic and ecological. A similar set of factors is distinguished by other
researchers, like Mukhambetova et al. (2016). They also distinguish such factor
groups as: demographic, sociodemographic, ecological, social and economic
factors, however the list of factors is also extended by including new groups of
factors such as: integration, institutional, social and mental or production factor
groups. Therefore, based on the scientific literature systematization results, these
lists of external factors affecting human capital development can be separated into
the following groups:

o Demographic factors: population size (Mukhambetova et al., 2016;
Potelien¢ & Tamasauskiene, 2014), population distribution according to sex and
age (Mukhambetova et al., 2016; Poteliené & Tamasauskiené, 2014; Roupeliené
& Luke, 2017), natural population growth/ residential growth (Emmanuel et al.,
2014; Mukhambetova et al., 2016; Poteliené & Tamasauskiené, 2014; Roupeliené
& Lukeé, 2017), life expectancy (Mukhambetova et al., 2016; Poteliené¢ &
TamasSauskiene, 2014; Roupeliené¢ & Luke, 2017), migration (Znotina, 2014),
fertility (Alders, 2005; UNECE Task Force on Measuring Human Capital, 2016),
population ageing (UNECE Task Force on Measuring Human Capital, 2016),
mortality rate, ageing (UNECE Task Force on Measuring Human Capital, 2016).

o Social — demographic factors: labour life expectancy (Mukhambetova et
al., 2016; Poteliené & Tamasauskiené, 2014), number of employed persons and
their administrative and territorial distribution (Mukhambetova et al., 2016;
Poteliené & TamasSauskiené, 2014; Roupeliené & Luké, 2017), number of
unemployed persons and their administrative and territorial distribution
(Mukhambetova et al., 2016; Poteliené & Tamasauskiené, 2014; Roupeliené &
Luké, 2017), number of economically active residents (Roupeliené & Luké, 2017),
distribution of population by industries and sectors of the economy
(Mukhambetova et al., 2016; Poteliené & Tamasauskiené, 2014)

o Social factors: population health state (Mukhambetova et al., 2016;
Poteliené¢ & TamaSauskiené, 2014; Roupeliené & Luké, 2017; Shuaibu &
Oladayo, 2016), cultural level (Mukhambetova et al., 2016; Perepelkin et al.,
2016; Poteliené & Tamasauskiené, 2014; Roupeliené & Luké, 2017), migration
rate (Poteliené & Tamasauskiené, 2014; Roupeliené & Luke, 2017; Tchanturia et
al., 2015), development of social infrastructure (Poteliené & Tamasauskiené,
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2014; Roupeliené & Luké, 2017; Tchanturia et al.,, 2015) general level of
education (Mukhambetova et al., 2016; Poteliené¢ & TamasSauskiené, 2014),
quality of the education system and labour force experience (Shuaibu & Oladayo,
2016), professional training of the population (Mukhambetova et al., 2016;
Poteliené & Tamasauskiené, 2014), improvements in the education system
(Tchanturia et al., 2015), morbidity (Mahony & Samek, 2016; Shuaibu & Oladayo,
2016), the type of social model (E. Popova, 2014), illiteracy, imbalances in the
educational system, quality of education. social stratification (Garavan,
Ardichvili, Zavyalova, & Minina, 2012), alcohol consumption (Lye, Hirschberg,
2010).

o Economic factors: improvements in economic infrastructure (Tchanturia
et al., 2015), increase of population income (Tchanturia et al., 2015), people
distribution based on income groups (Roupeliené & Luké, 2017), people paying
potential (Roupeliené & Luké, 2017), inflation level (Roupeliené & Luke, 2017),
level of economic stability (Roupeliené & Luké, 2017), economic situation in a
country (Poteliené & Tamasauskiené, 2014; Roupeliené & Luke, 2017), country’s
economic and technological development (Poteliené & TamaSauskiene, 2014;
Roupelien¢ & Luke, 2017), labour supply characteristics (Poteliene &
Tamasauskieng, 2014), poverty level (Attanasio et al., 2017; Garavan et al., 2012;
Y. Popova, 2014; Villa, 2017) people stratification level (Garavan et al., 2012; Y.
Popova, 2014), GDP per capita (Popova 2014), level of economic freedom (Y.
Popova, 2014),

o Ecological and environmental factors: ecologic environment (Roupeliené
& Luke, 2017), sanitary and hygienic conditions (Poteliené & Tamasauskiené,
2014; Roupelien¢ & Luke, 2017), ecological situation (Poteliené &
Tamasauskiené, 2014; Roupeliené & Luké, 2017), country’s recreation
characteristics (Poteliené & Tamasauskiené, 2014; Roupeliené & Luké, 2017),
climatic characteristics (Poteliené & Tamasauskiené, 2014; Roupeliené & Luke,
2017), the quality of food and drinking water (Poteliené & Tamasauskiené, 2014;
Shuaibu & Oladayo, 2016), natural resources (Sun, Sun, Geng, & Kong, 2018),
access to electricity (Shuaibu, Oladayo, 2016).

o Other factors: development of social partnership (Tchanturia et al., 2015),
development of social society (Tchanturia et al., 2015), an effectiveness of all
economic levels management (Poteliené & Tamasauskiené, 2014), urbanization
level (Baldacci et al., 2008; Kuliesis et al., 2012), demographic freedom (Popova,
2014), social transfers (Popova, 2014), labour productivity increasement
(Popova, 2014), information (Perepelkin et al., 2016), racial discrimination
(Garavan et al., 2012).

Academics also stress the importance of different kinds of investments as
determinants affecting human capital development. In this case, investments in
education (Shuaibu & Oladayo, 2016), health/ healthcare (Shuaibu & Oladayo,
2016) R&D and innovation technologies (Popova, 2014), and ecological projects
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(Popova, 2014) are highlighted. It is also necessary to state that human capital is
influenced by organizational or individual factors, however considering the focus
area of this thesis, these groups of factors are not included in the previous list.

1.7. Investment in human capital development.

Considering the fact that the main input in human capital development are
different kinds of investments, a literature analysis of human capital investments
was performed. Results of the systematization of information from different
sources shows that the main groups of investments in human capital was separated
by Schultz (972) who presented the following classification: “investments in
schooling and higher education, postschool training and learning, preschool
learning activities, migration, health, information and investment in children (p.
4). Tt is noticed that further research studies refer to the same basic investment
areas with slight addition or by using synonyms or more specific names of the
kinds of investments. In the area of health investment (focused in the area of
human capital development) such detailing of the kinds of investments was
identified: health (care) in a general sense (Dauda, 2011; Ejere, 2011; Giziené &
Simanavi¢iené, 2012; Ilegbinosa, 2013; Madiiilyté-Sniukiené & Matuzeviéiiite,
2018; Praise & George-Anokwuru, 2018; Schultz, 1972; Shuaibu & Oladayo,
2016; Tchanturia et al., 2015) medical care (Becker, 1962; Schultz, 1972),
physical and mental health promotion (Akpolat, 2014), vitamin consumption
(Becker, 1962), health maintenance (Tamasauskiené et al., 2008), medical
spending, medical treatment (Ejere, 2011; Guangfeng & Xia, 2012; Tao &
Stinson, 1997), health protection (Guangfeng, Xia, 2012), health information
(Nistor, 2007), nutrition (Frankenberg & Thomas, 2017; Goldin, 2014; Praise &
George-Anokwuru, 2018; Schultz, 1972), health workforce and infrastructure
(Novignon et al., 2012) health care services and prevention (Razmi et al., 2012).

1.8. The role of the state in shaping human capital.

Human capital formation is analysed not only on the basis of different kinds
of investment, but also on different levels of investors. This thesis focusses on the
state level and public sector investment in health and its impact to the county’s
stock of human capital. This choice is justified by the fact that firstly, based on
Zakharova, Kratt (2014), healthcare is financed from the national budget,
secondly, investment in human capital is closely related with national laws.
Balcerzak (2016) relates human capital quality with national strategies. Public
sector analysis is also considered important, based on Bloom, Canning (2003),
where limited resources are used. Therefore, it is important to evaluate the
efficiency of resource usage.

1.9. Changes in health investment in the context of an aging population
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An effective resource usage and care of good health are also very
important in the context of population ageing. This phenomenon raises new
challenges for an ageing society. First of all, as population ageing is related with
the decreasing part of the working age population, this implies that less income
will be generated for health systems. Secondly, taking into account the specific of
elderly health status, the increasing share of such aged people is also related with
changes in the demand of health services (Lopreite & Mauro, 2017).

In summary it could be stated that based on the scientific literature analysis,
investment in health is one of the methods of how human capital can be affected.

Therefore, further analysis focused on existing empirical studies and the
development of methodology for heath investment impact assessment is
suggested.

II. METHODOLOGY FOR EVALUATING THE IMPACT OF
PUBLIC HEALTH INVESTMENTS TO HUMAN CAPITAL IN THE
AGEING POPULATION

2.1. Methods of human capital measurement.

During analysis of the scientific literature several approaches for human
capital evaluation was identified, mainly; cost based, income based and output
based approaches. From one perspective, human capital is evaluated based on the
different subject’s costs for human capital development; such as parental costs for
child education, health. On the other hand, human capital is assessed based on
income that individuals gain. The third approach is named as “output based” and
in the greater part focuses on education outcome indicators.

An analysis of the scientific literature also shows that the assessment of
this multidimensional form of capital remains quite complex and often covers only
a certain aspect of human capital. It is also emphasized that the existing methods
of human capital valuation have their own advantages and disadvantages.
Therefore, it is appropriate to take account of the country's human capital
evaluation and in the selection of measures for human capital evaluation.

2.2. Analysis of studies analysing the impact of health expenditure on
health indicators and 2.3. impact to human capital.

In most cases, health expenditures are associated with positive outcomes
expressed in terms of life expectancy and infants or children under 5 years’
mortality rates. However, analysis of the scientific literature also shows some
contradictions. Researchers such as Jaba, Balan, & Robu (2014) identify that
health expenditure positively and significantly affects health outcomes, while
other researcher such as Rahman, Khanam (2018) do not identify any significant
relationship between health spending and life expectancy improvements. The
authors also reveals several problematic aspects of the evaluation of this
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relationship. According to Nixon, Ulmann (2006) evaluating these relationships
makes it difficult to assess the impact of health input elements on outcomes. It is
noted that indicators such as infant mortality and life expectancy reflect only a part
of'the state of health. It is also emphasized that an indicator such as infant mortality
is not particularly sensitive to changes in health expenditure.

A similar situation is observed by evaluating the impact of public health
expenditure to human capital expressed by the human development index (HDI).
Part of the studies, such as Razmi et al., (2012), identifies a statistically significant
relationship between public health expenditure and HDI, while all others describes
this relationship as positive but insignificant (for example Asmita, Fitrawaty, &
Ruslan, 2017). During the literature analysis it was observed that the existing
literature mostly focuses to such countries as Nigeria, Indonesia or some Africa
regions, however there are a lack of studies of European cases. This problematic
aspect, on the one hand, encourages a deeper analysis of the European case and on
the other hand, makes it more difficult to compare the results with those of
previous studies.

2.4. Methodological approaches to assessing the impact of public
investment in health on human capital.

Taking into account that different countries have a different stock of human
capital encourages and leads to such questions as: how to evaluate what the impact
of public health investment to human capital in the context of population ageing
are. Based on the literature analysis, the author makes the theoretical assumption
that the greater the health investment leads to a higher human capital. Evaluation
of human capital is based on Laverde et al. (2018) equation:

HC=\IV+u (1)
Where human capital (HC) is expressed as a vector of input elements (IV)

and vector of other factors (u). Therefore, the impact evaluation is based on an
input-output system evaluation (see Figure 2).

""" [ INPUT } ——{ OUTPUT ]“‘

Human capital in the
country

health investments

i
Impact |
|
|
|
I

Basic and specific

Figure 2 Input — output model for public health investment impact to human
capital evaluation

Input selection. Analysis of scientific literature shows that there are
different kinds of investment in human capital. Investment in health is one of such
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kinds of investments. Considering the topic of this thesis, government health
expenditure was selected as a main input into a country’s human capital and used
as a proxy of public health investment. The literature review found that various
types of health expenditures can be identified as an investment in human capital.
Considering this, the analysis also assessed the impact of detailed types of health
expenditures on human capital.

Output selection. In order to evaluate the impact as to which public health
investments make the main issue is to measure the existing country’s human
capital. Results of literature analysis shows that human capital measurement is
problematic. The author of this thesis uses the output-based approaches for human
capital measurement.

The 4 variables for human capital expression are selected based on the
literature analysis. These are: /life expectancy at birth (Akpolat, 2014; Kokotovic,
2016; Neeliah & Seetanah, 2016; Ogundari & Awokuse, 2018; Sapuan & Sanusi,
2008) secondary school enrolment rate (Baldacci et al., 2008; Eigbiremolen &
Anaduaka, 2014; Gebrehiwot, 2016; Neeliah & Seetanah, 2016; Ogundari &
Awokuse, 2018; Solaki, 2013; Tirunech & Radvansky, 2011; Wolff, 2000), HDI
(Emmanuel et al., 2014; Kairo et al., 2017; Ndugbu et al., 2018; Omankhanlen et
al., 2014; Razmi et al., 2012; Shuaibu & Oladayo, 2016) and 55-64 year old people
employment level (Balcerzak, 2016) that have tertiary education.

Selection of the factors affecting human capital. Analysis of scientific
literature has also shown that the impact of health expenditure on health outcomes
is explained by using the Grossman human capital model and health production
function. Considering this model and function, in this thesis the impact evaluation
is based on Fayissa, Traian (2011) equation where health outcomes is explained
by economic, social, demographic and environmental factors. The performed
analysis shows that different factors also affect human capital development (see
1.6 chapter). Comparing studies analysing the impact of public spending on health
outcomes with studies assessing the impact of public spending on human capital
or directly to HDI, it was found that fewer control variables are used in the second
group of studies.

The analysis of the literature identified the following indicators - factors
that are used in the studies evaluating the impact of health spending and at the
same time are singled out as factors affecting human capital. Thus, the assessment
of the impact of public investment in health to human capital includes input, output
elements, and external factors - control variables that can also affect output. The
created public health investment impact evaluation conceptual scheme is
presented graphically in Figure 3.

The inclusion of factors in the evaluation model are based on the analysis
of correlations, assessing the relationships between the chosen measure of human
capital and the human capital factor identified in the literature. The impact of
public investment is assessed using ordinary least squares (OLS), fixed effect (FE)
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and random effect (RE) models. Two types of models were created. The first
model included the government health expenditure as a main input variable
analysed in this study and also two more variables. GDP per capita was selected
taking into account the frequency of its usage in the previous studies. The group
of 65 years and older population was selected based on its relationships with
population ageing.

LEVELS OF HUMAN CAPITAL DEVELOPMENT
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| ORGANIZATION

—__—
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Environmental and other factors
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Figure 3. A conceptual scheme of measuring the impact of public health
investments on human capital
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The basic evaluation model can be expressed as follow:

InHC;= (1+B11HGOV7HE7GDP“_1+ Bz lnGDPiPC it2+ (2)
B3 InPOP65_UP i teit

Where: a — constant, HC — human capital expressed in one 4
selected variables, pfi- coefficient, GOV _HE GDP - public health
expenditure (% GDP), GDP_PC — GDP per capita (Eur), POP_65 UP —
population 65 and older (%), i- country, t- time

The variables used in the equation are presented in logarithmic form. The
results obtained are evaluated as coefficients of elasticity. The valuation model
measures how last year’s investment in health (#-7) affected the current year’s
human capital ratio.

The second model included a wider list of factors that possibly affect
human capital development. The selection of these variables was based on the
scientific literature analysis and results of correlation analysis of these factors and
selected proxies of human capital. After the correlation analysis, the extended
evaluation model was created that can be expressed as follow:

InHCy= o+fInGOV_HE GDPi.;+ p:inGDP_PC,.;+
BsInPOP 15 64,1+ B4inPOP_65 UPys+BsInFE yi+ G)
PsinEDAT PRIM;.; + f7InUNEMPL_PROC;.;+ fsinGRE_GAS;.
1+ﬂganRB_POPi,+ ﬂ]olnHOSP_BEDSﬁ_j + ﬂ]]lnALCOHOL_CONSiH
+ Uir-1

Where: a — constant, HC — human capital expressed in one 4
selected variables, pi- coefficient, GOV _HE GDP - public health
expenditure (% GDP), GDP_PC — GDP per capita (Eur), POP 15 64
— 15-64 years old population (%), POP_65 UP — population 65 and
older (%), FE- fertility rate (births per women), EDAT PRIM - 15—64
years population with 0-2 education level (per cent)) UNEMPL PROC
- unemployment rate (% of total labour force), GRE _GAS - greenhouse
gas emissions (tonnes per capita), URB_POP — urbanization level,
HOSP_BEDS - number of hospital beds (per person),
ALCOHOL _CONS - alcohol consumption (per capita), i- country, t-
time.

EU data from 2000-2017 was used for panel data analysis. The selection of
data took into account their completeness and availability in the official statistical
databases. The data sources for the dependent and independent variables used in
the basic and extended models are presented in the table.
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Table 1 Data sources of selected dependent and independent variables

Acronym Variable Source
United Nations
LE Life expectancy at birth Development
Programme (2018)
Secondary school enrolment rate World Bank. World
SEC ENR (%) Y Development Indicators
’ (2019)
EMP 55 64 55-64 aged persons with tertiary
TERTIARY education employment rate (%) Eurostat (2019)
United Nations
HDI Human development index Development
Programme (2018)
Total general government
GOV_HE_GDP expenditure on health (% of GDP) Burostat
GDP_PC GDP per capita (Eur) Eurostat

POP_15 64 PROC

Population aged 15-64 (per cent)

World development

indicators
POP 65 UP PROC Population aged 65 and over (per Worlfi dfzvelopment
- = cent) indicators
FE Fertility rate (births per woman) Worlfi d@velopment
indicators
EDAT PRIM 15-64 years population with 0-2 Eurostat
- education level (per cent)
0,
UNEMPL PROC Unemployment rate (% of total Worl'd dfevelopment
- labour force) indicators
GRE GAS Greenhguse gas emissions (tonnes Eurostat
- per capita)
URB_POP Urbanization level (%) Worlfi d.evelopment
— indicators
HOSP BEDS Number of hospital beds (per Eurostat
- person)
ALCOHOL CONS Alcohol consumption (per capita) WHO - GHO
Total general government expenditure on:
GOV_HE_HO_GDP Hospital services (% of GDP) Eurostat
GOV_HE _ME_GDP Medical products, appliances and Eurostat
equipment (% of GDP)
GOV_HE_OU_GDP Outpatient services (% of GDP) Eurostat
GOV_HE PHS GDP | pyplic health services (% of GDP) Eurostat
GOV_HE RD_GDP | R&D Health (% of GDP) Eurostat
GOV_HE_H_GDP Health n.e.c. (% of GDP) Eurostat
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Given that population aging is described as a process associated with an
increase in the relative share of older people, a coefficient of old age dependency
was chosen to assess the context of population aging. Basic and extended models
were applied for 3 cases: general case including all 28 EU countries, and two
country groups separated based on the old-age dependency ratio median value of
the year 2018. The first group includes: Italy, Finland, Portugal, Greece, Germany,
Bulgaria, France, Sweden, Croatia, Latvia, Malta, Denmark, Estonia and
Lithuania. These are countries where the old age dependency ratio is higher than
the median of values of EU case, while the second group includes countries:
Slovenia, Czech Republic, Netherlands, Spain, Belgium, Hungary, United
Kingdom, Austria, Romania, Poland, Slovakia, Ireland, Luxembourg and Cyprus.

III. EMPIRICAL APPLICATION OF THE MODEL TO ASSESS
THE IMPACT OF PUBLIC INVESTMENT ON HEALTH IN HUMAN
CAPITAL IN THE CONTEXT OF AGING

OLS, FE and RE models were developed with each dependent variable.
Firstly, the basic evaluation model was created. Based on the results of Breusch —
Pagan LM test, F- test and Hausman test the best model was selected. The results
gained during analysis is summarized in the Table 2.

Table 2 Results of basic model for public health investment impact to different
variables expressing human capital

EMP_55_64
Case of 28 EU country - oo S LA

RE FE FE FE
Government health expenditure. ) 0,025%* 0,009* -0,008 -0,011
GDP per capita.i Positive* | Positive* Positive Positive™*
Population 64 up. Positive* | Positive* | Positive* Positive™*
R-squared 0,832 0,982 0,832 0,789
Observations 473 473 458 470
Case of I group RE FE RE FE
Government health expenditure., 0,017* -0,013* -0,062 -0,052
GDP per capita. Positive* | Positive* | Positive* Positive™®
Population 64 up. Positive* | Positive* | Positive* Positive™®
R-squared 0,835 0,984 0,199 0,813
Observations 237 237 230 234
Case of 11 group RE FE RE FE
Government health expenditure. 0,032* 0,026* 0,066* 0,019
GDP per capita. Positive* | Positive* Positive Positive™®
Population 64 up.i Positive* | Positive* | Positive* Positive*
R-squared 0,836 0,983 0,293 0,732
Observations 236 236 228 236

*_significant impact
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The results of the performed study show that in all cases public health
investments positively and significantly affect human capital expressed in a
variable of life expectancy. However, the impact assessments using other HC
indicators produce different results. Positive and significant impact coefficients
are identified only in a part of the created models. The results obtained indicate
that the exposure results are sensitive to the optional HC measure.

In order to evaluate the impact of public health investments, variables
expressing different external factors were included. Results of different
econometric models are presented in Table 3.

Table 3 Results of extended impact evaluation model for 28 EU countries

EMP_55 64
Case of 28 EU countries LE 0 SRGRERE TERTIARY
FE FE RE FE
Government health 0,013%%* 0,006 20,007 0,074%*
expenditure.i
GDP per capitag.1 0,0297%** 0,059%** 0,082 %% 0,080%**
15-64 age populationg.y -0,087*** 0,103%** -1,909%** 0,064
64 up population.; 0,032%** 0,132%** -0,190%%* (0,594 5%
Fertility ) 0,021 %%* -0,007 -0,225%** 0,002
Population with primary | o ges | g 0p0%5 | -0,080% -0,093**
education.
Unemployment. 0,008%%** 0,005%%** -0,011 -0,103***
Green gasses emissiong.j -0,012%** 0,000 -0,094%* -0,04
Urban populationg.j 0,073 %% 0,016 0,308%*%*%* 0,316
Hospital beds.p) -0,008%** 0,008* -0,006 0,163%**
Alcohol consumptiong. 0,001 -0,020%** 0,076** 0,018
R-squared 0,987 0,986 0,367 0,841
Observations 450 450 437 437

**% % significance, **- 5% significance, *- 10% significance.

The results show that a greater number of significant independent variables
was found in the econometric model evaluating the impact to human capital
expressed by the life expectancy variable. Depending on the selected human
capital variable, the impact of public health investment variates from 0,013 to
0,074 %. However, negative and insignificant impact of public health investment
was identified expressing human capital by HDI and secondary school enrolment.

Application of this econometric model for group I and II country cases have
shown that results are different for different groups that are separated based on the
old age dependency ratio (see. 7able 4). The valuation of public health investment
impact to life expectancy in 3 of 3 cases shows positive and in 2 cases a significant
impact. This confirms that in the context of population ageing, public health
investment makes a positive impact if the human capital is measured by the life
expectancy variable. A positive impact was also identified when human capital
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was expressed by the 55-64 aged people employment variable. However, in 2 of 3
cases this impact was identified as statistically insignificant. In all cases, an
insignificant public health investment impact was identified to the secondary
school enrolment rate. When human capital is measured by the HDI index, a
significant and positive impact of public health investments was only identified in
the case of the II group.

Table 4 Public health investment impact to different human capital measurements
(results of extended model)

CASE LE HDI SEC_ENR E]g?{;l%}?%
Case of 28 EU countries 0,013%** 0,006 -0,007 0,074%*
Case of I group countries 0,013%** -0,003 -0,055 0,014
Case of II group countries 0,0003 0,014** 0,005 0,077

**E 9% significance, **- 5% significance, *- 10% significance.

In the case of all the developed models, not only the impact of public
investment in health was assessed but also the impact of other factors. The analysis
showed that in all cases, GDP growth had a positive effect on the selected human
capital indicators, but this effect was not statistically significant in all cases. The
impact is explained by emphasizing that income levels are related to housing,
education, employment, medical care and other choices (Smith & Goldman,
2007). It was found that in all cases (except for the secondary school enrollment
rate) the increase in the share of the elderly population also has a positive effect.
Meanwhile, the increase in the share of the working age population was more often
associated with a negative effect on the selected human capital indicators. Fertility
rates are described as a factor affecting human capital. The results of the extended
model revealed that there is a positive and statistically significant relationship
between fertility rates and life expectancy, and in the case of general and group I,
a negative and statistically significant relationship between fertility rates and
participation rates in secondary education.

The literature analysis allowed the study to identify the links between the
two main components of human capital (education and health). When assessing
the impact of the share of the population with the lowest education on the selected
human capital indicators, it was found that this impact was mostly negative. Thus,
low education had a negative impact on human capital. However, as in the case of
the factors discussed earlier, this effect was not always identified as statistically
significant.

The number of hospital beds in the country is related to the available health
care resources that affect health and are singled out as input elements of the health
production function (Jebeli & Hadian. 2019). Assessing human capital by different
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indicators, the impact factor of this indicator was different: in 2 out of 3 cases, the
increase in this indicator had a negative impact on life expectancy, but a positive
impact on the employment of people aged 55-64 with a tertiary education level.

Assessing the unemployment factor, a statistically significant, negative
relationship was found between unemployment and human capital expressed by
the employment of people aged 55-64. Contrary to expectations, a positive
relationship was identified with respect to life expectancy. However, it is assumed
that this result may have been offset by changes in the unemployment rate during
the financial crisis.

In most cases (except 1), a positive effect of the urbanization was identified,
but it was significant only for the general group and group 11, measuring human
capital by life expectancy or secondary school enrollment, and for group I when
measuring human capital by HDI. The analysis showed that the impact of
greenhouse gases on the selected measures of human capital was more often
negative, but not always significant.

Based on literature analysis, different kinds of health investments were
evaluated. Analysis was performed for a case of 28 EU counties. Factors that were
identified as statistically significant in assessing the impact on life expectancy in
the extended model were also included in the assessment model analysing detailed
health investments. Due to limited opportunities to have a natural logarithm for
negative numbers, a usual variable expression was used. Results of the performed
analysis shows that the greatest impact for human capital expressed by the life
expectancy variable was made by government health expenditure on R&D Health.
The identified impact coefficient is significant and equal to 2,729. Positive and
significant impact coefficient was also identified for government health
expenditure for hospital services, where the coefficient is equal to 0,431. General
government health expenditure also made a positive and significant impact to life
expectancy. The identified impact coefficient is equal to 0,225. Impact of other
kinds of health expenditure were identified as insignificant.

CONCLUSIONS

Summarizing the results of the performed theoretical and empirical
research, the following conclusions may be made:
1.1 The analysis of theoretical aspects of human capital proves the importance of
human capital at various levels, starting with the individual, his / her
employability, productivity and income, and ending with the often emphasized
impact on the country's economic growth. Results of performed literature analysis
shows that human capital is a complex form of capital, including a set of innate
and acquired elements used in the production process. A more detailed analysis of
the elements of the structure of human capital revealed that human capital is
usually associated with elements such as education, knowledge, experience, skills
and health. Less commonly described elements, such as talent, innovation, energy,
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etc. are also associated with this form of capital. Literature analysis allowed the
study to renew the concept of human capital by proposing to define this capital as
human capital with a set of knowledge, skills, experience, health and other
components that are personally embodied, innated and created by investments and
used in economic activities that affect individual productivity and generate
monetary and non-monetary benefits. The creation and development of this form
of capital is based on the allocation of key investments and the influence of other
external environmental factors.

2.1 Based on the analysis of health as a component of human capital theoretical
aspects, the study identified that between health and human capital there are
several connection areas. From the one side, health, similarly like knowledge and
skills are described as a component of human capital, while on the other hand
health is defined as a factor affecting development of other elements of human
capital and its usage efficiency, longevity, quality and quantity. Health is also
identified as a condition for knowledge transformation to products. The analysis
found that different terms are used to describe health as a part of human capital.
The health component also identified a close link between this element and
education. Better health is associated with higher educational attainment, returns
and vice versa.

3.1 The results of the performed analysis identified the main kinds of human
capital investment and health as one of such. Literature analysis has shown that
health investments in the context of human capital can be detailed by
distinguishing such as: investments in health / care (prevention, medical care and
treatment and health information), health workforce, health infrastructure, medical
facilities and facilities or healthy nutrition. When analysing the issue of investment
in human capital, factors that may influence the development of human capital are
also evaluated. The synthesis of literature sources allowed the study to extend the
existing lists of factors and to include new, unmentioned factors. The focus was
on external factors at state level. The synthesis of literature sources also allowed
the study to expand the groups of factors identified by previous researchers,
supplementing them with such factors as: birth rate, aging population, quality of
education system and its improvement, country's social model, economic
infrastructure improvement, poverty level, urbanization level, alcohol
consumption, racial discrimination, etc.

4.1 After evaluation of the theoretical approaches of the topic and the results of
the existing empirical research, an econometric model for the evaluation of the
impact of health investments on human capital was developed. Literature analysis
has shown that there is still no consensus that measure best and reflects human
capital. Considering this, different researchers use different measures of human
capital. In this regard, the developed evaluation model uses 4 assessment
indicators - life expectancy, secondary school enrolment rate, human development
index and employment rate of 55-64 year-olds with tertiary education. A basic
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model was created in order to evaluate the impact of health investment. The
government health expenditure was included as one of the main input elements. In
addition, two additional independent variables (GDP per capita, and population up
to 64) were included. The health production function and external environmental
factors were included in the evaluation. The extended human capital model
involves not only the selected human capital measures, health investments but
variables expressing external environment factors affecting human capital
development. External factors were selected based on the existing correlation
between each of them and human capital measure. The following variables were
selected: GDP per capita, public health expenditure, unemployment, share of
population aged 15-64 with primary education, alcohol consumption, proportion
of population aged 15-64, older than 64 population, greenhouse gas emissions,
urbanization rate, number of hospital beds.

5.1 The impact of public health investment on human capital was evaluated based
on the applied model. Panel data from 2000-2017 was used for the evaluation. In
order to evaluate the impact of public health investments on human capital and its
constituent elements, 4 dependent variables were included in the evaluation.
Taking into account, the different levels of aging, 3 cases were analysed: general
- covering all 28 EU countries, group I - covering countries with an aging index
higher than 30% and group II - covering countries with an aging index below 30%.
5.2 An analysis of a common EU-28 case study reveals that 2 selected human
capital measures, i.e. life expectancy and HDI index, are significantly and
positively influenced by public health investment in the basic model. The results
obtained are evaluated as coefficients of elasticity. Therefore, a 1 percent increase
in public health investment increases life expectancy by 0.025% and HDI
increases by 0.009%. A negative impact of public health expenditure was
identified in the secondary school enrolment rate and to 55-64 aged peoples’
employment rate. However, this impact was identified as insignificant. Comparing
the results with the extended model, it is observed that the inclusion of additional
variables results in a lower impact on health investment. The results of the
performed study show that a 1 percent increase of public health expenditure
increases life expectancy at 0,013 percent, and the 55-64 age people employment
increases by 0,074 percent. The impact of investments on these indicators were
identified as positive and statistically significant. Meanwhile, when assessing the
impact on the HDI, the impact coefficient was 0.006 but insignificant. The impact
of investment on participation in secondary education remained negative and
insignificant. Comparison of the obtained evaluation results in different groups
showed different results. In the evaluation of health investment impact at group I
country case it was identified that a 1 percent increase in public health expenditure
the life expectancy increases by 0,017 percent (in basic model) and 0,013 percent
(in extended model). Meanwhile, for the remaining HR indicators, a negative
impact was found, and only for HDI, a significant impact on health investment
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was found. Evaluation of public health investment impact in the group II countries
has shown that a 1 percent increase affects life expectancy by 0,032, HDI by 0,026
and secondary school enrolment by 0,066 percent in the case of basic model. This
effect was identified as positive and statistically significant, whereas the effect on
employment of persons aged 55-64 was identified as positive but not significant.
In the case of the extended model for II country group, a 1 percent increase of
public health affects HDI positively and statistically significantly. The impact
coefficient is 0,014. Meanwhile, impact ratios for other human capital indicators
are positive but not statistically significant. The results of the evaluation show that
public health investments have a positive and significant impact on human capital
in the context of an aging population. However, the results also allowed the study
to confirm the assumption that results are sensitive to the measure of human
capital. The sensitivity of the results to country specificity was also identified.
5.3. The evaluation of detailed public health investment impact to selected human
capital measure - life expectancy was identified that both the general public health
investments and investments for individual or collective service groups have a
positive and significant impact. Significant and positive impact coefficients have
been identified in the assessment of public health expenditure on hospital services
and public expenditure on health research and development. The government
health expenditure for research and development has been identified as having the
highest impact to life expectancy. Therefore, investments in this area are very
important in order to reach better results in the area of human capital.
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REZIUME

Temos aktualumas

Visuomenés senéjimo tema pastaruoju metu susilaukia nemenko jvairiy
Moksliniuose S$altiniuose, kuriuose analizuojama visuomenés senéjimo tematika,
akcentuojamas S$io reiSkinio poveikis ekonomikai bei individy ekonominei
elgsenai (Kudrna, Woodland, 2006; Mason, Lee, Jiang, 2016). Anot Lopreite,
Mauro (2017), Sis reiskinys veikia visas Salies gyvenimo sritis, pradedant
ekonomikos augimu, mokes¢iy sistema, sveikata, migracija bei baigiant Seimos
sudétimi. Visuomenei senéjant kinta studijuojanciy ir iSeinanciyjy | pensija
proporciné dalis. Praradus balansg tarp jauny ir vyresnio amziaus grupiy, tai
atitinkamai paveikia $alies ekonominius rodiklius. Sis poveikis pasireiskia per
darbo jégos dydzio kitima (Boucekkine, De La Croix ir Licandro, 2002). Kintanti
demografiné situacija skatina didesnj démesj skirti esamos darbo jégos sveikatai,
vyresnio amziaus asmeny aktyvesniam dalyvavimui darbo rinkoje (Suhrcke ir kt.,
2005). Visuomenei senstant dar didesnis reikSmingumas suteikiamas
7mogiskajam kapitalui (toliau — ZK) bei jo tobulinimui. Remiantis Spijker’iu
(2015), ZK i$skiriamas kaip svarbus veiksnys, padedantis sumazinti neigiama
visuomenés senéjimo poveikj Salyje. Kita vertus, visuomenés senéjimas
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isskiriamas kaip labiau nei mir§tamumas ZK neigiama poveikj darantis veiksnys
(UNECE Task Force on Measuring Human Capital, 2016).

7K koncepcija itin daznai analizuojama akcentuojant $ios kapitalo formos
teigiamg jtakag jvairioms visuomeninio gyvenimo sritims: Salies ekonomikos
augimui, darbuotojy produktyvumui, jy gaunamoms pajamoms, visuomengés
gyvenimo kokybei ir kt. Mokslinéje literatiiroje ne tik gausu skirtingy teigiamo
ZK poveikio akcenty, tatiau skirtingai apibréziama ir pati ZK savoka. Gana dazna
7K sampratos aiskinimo kryptis — ZK apibrézimas isskiriant pagrindines jo

Taciau sveikatos dedamoji ZK kontekste vis dar interpretuojama jvairiai.
Sveikata jvardijama tiek kaip ZK sudétinis elementas, apibiidinamas savokomis
7K dimensija, ZK komponentas, ZK elementas ar kaip ZK veikiantis veiksnys.
Lee ir kt. (2007) sveikatg jvardija kaip vieng i§ ZK koncepcijos sudedamyjy daliy,
kita vertus, $ie autoriai geresng sveikata i§skiria kaip salyga ZK formuoti. Sveikata
— tai ne tik viena pagrindiniy ZK dedamuyju, ta¢iau, anot Buéinsko (2012), taip pat
ir reik§mingas veiksnys, lemiantis ZK panaudojimo efektyvuma bei
ilgaamziskuma. Remiantis Villa (2017), sveikata yra svarbi formuojant kitas ZK
sritis. Pabréziama ir tai, kad ZK sritys tarpusavyje yra susijusios: sveikata veikia
Svietimo rezultatus, o kognityviniai gebéjimai veikia individy sveikatos elgsena.

Mokslinés literatiiros analizé atskleidzia, jog investicijos | Svietima yra
viena daniausiai minimy investicijy j ZK kryptis, tadiau taip pat ne maziau
reik§mingos yra investicijos j sveikatg. Siy investicijy svarba tobulinant ir
plétojant ZK  akcentuoja Schultz’as (1972), Dauda (2011), Giziené ir
Simanaviciené (2012), Tchanturia, Beridze ir Kurashvili (2015), Ilegbinosa (2013)
cit. Gbosi (2007), Shuaibu ir Oladayo (2016), Magialyté-Sniukiené ir
Matuzeviciaté (2018), Ejere (2011), Praise ir George-Anokwuru (2018) ir kt.
Lyginant moksliniuose Saltiniuose pateikiamg informacija galima teigti, jog
daznai empiriniuose tyrimuose analizuojant ZK, démesys skiriamas tik su
Svietimu susijusiems ZK elementams bei investicijoms j $ig sritj, o sveikata, kaip
reik§minga ZK dedamoji, yra jtraukiama kur kas re¢iau (Amadu, Eseokwea ir
Ngambi, 2017; Becker, 2007; Churchil, Yew ir Ugur, 2015; Cuaresma, Lutz ir
Lutz, 2009; Gyimah-Brempong, Wilson, 2004; Jones ir Chiripanhura, 2010;
Prettner ir kt., 2013; Razmi, Abbasian ir Mohammadi 2012). Taciau pabréziama
ir tai, jog pastaruoju metu pastebima teigiamy pokyc¢iy.

Sveikatos reik§mingumas literatliroje apraSomas isskiriant keleta aspekty.
Frimpong’as (2014) pabrézia, jog ,,be sveikatos darbo jéga negali transformuoti
turimy ziniy j prekiy ir paslaugy gamyba“ (p. 58). Nustatyta, kad sveikata jvairiais
budais veikia darbo rinka, t. y., jos kiekj ir kokybe, darbo jégos produktyvuma bei
ktrybiskuma, laika, kuris gali bati skiriamas ekonominei veiklai (galimybe ilgiau
dirbti iki i$¢jimo | pensija, iSvengti ligy bei joms skiriamo laiko) (Connolly,
Postma, 2010). Ilgesnis laikas, kuris gali bati skiriamas darbui, remiantis
Grossmano zmogiskojo kapitalo modeliu, apibidinamas kaip vienas i§ budy,
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kuriais sveikata didina ZK. Akcentuodami tai, Homaie Rad’as ir kt. (2014)
pabrézia investicijy | sveikata svarba Salies lygmeniu bei teigia, jog vieSosios
sveikatos i§laidos, veikdamos visuomenés nariy sveikata, padidina ZK.

7K formavimo bei tobulinimo metu svarby vaidmenj turi valdZios
sektorius. ValdZios sektoriaus reik§mingumas pasireiskia keliais biidais. Zvelgiant
i§ Svietimo dedamosios perspektyvos, Annabi’is, Harvey ir Lan’as (2011)
pabrézia, jog valdzios sektorius teikia 1éSas Svietimui bei moksliniams tyrimams.
Analogiska sasaja galima identifikuoti ir kalbant apie sveikatos dedamaja. Kita
vertus, Sios srities analizé yra glaudziai susijusi su Salies plétra, o gyventojy
sveikata yra ne menka dalj uzimanti valstybés politikos sritis. Buc¢inskas (2012)
teigia, jog skirtingos valstybés pasirenka skirtingas turimy léSy investavimo
strategijas. Analizuojant investicijy j sveikatg klausimg, akcentuotina tai, kad
valstybés finansuojamoje sveikatos apsaugos sistemoje panaudojami riboti
iStekliai, todél itin svarbu Siuos iSteklius skirti efektyvioms ir visuomenés
poreikius atitinkan¢ioms sveikatos intervencijoms (Dang, Likhar, Alok, 2008).
Literatiroje taip pat pabréziama optimalaus iStekliy panaudojimo, siekiant
maksimizuoti gyventojy sveikata, svarba. Teigiama, kad nuolat atsirandant
alternatyvoms, nukreiptoms ] prevencija ar gydyma, asmenys, priimantys
sveikatos apsaugos sprendimus, turi gebéti paskirstyti ribotus isteklius ir tai atlikti
sistemiskai, o ne intuityviai (Eichler, Kong, Gerth, Mavros ir Jonsson, 2004).

Moksliné problema ir jos iStirtumo lygis

Nepaisant auganéio susidoméjimo ZK, vis dar kyla probleminiy klausimy,
kuriy atsakymai gali teigiamai paveikti Sios srities mokslinius tyrimus.
Disertacijoje démesys kreipiamas j valstybés sektoriy bei vieSyjy investicijy
poveikio ZK vertinima visuomenei senéjant, tadiau taip pat verta atkreipti démesj,
jog $ios problemos istirtumo lygis siejasi su keliomis ZK bei investicijy j sveikata
analizés kryptimis.

Analizuojant ZK tematikos literatiiry galima iskirti vieng daZniausiai
aprasomy analizes krypéiy — ZK bei ekonomikos augimo rySiy analize. Teorinio
ar empirinio pobadzio darbuose ZK bei ekonomikos augimo rysius mini ar
iSsamiau analizuoja jvairts tyréjai (Adekola, 2014; Awel, 2013; Benhabib ir
Spiegel, 1994; Cadil, Petkovovi ir Blatna, 2014; Eigbiremolen ir Anaduaka, 2014;
Fleisher, Li ir Zhao, 2010; Gebrehiwot, 2016; Gong, Li ir Wang, 2012; Gottheil,
2013; Hanushek, 2013; Kokotovic, 2016; Landau, 1997; Lee ir Lee, 2016; Obialor,
2017; Oluwatoyin, 2012; Pelinescu, 2015; Qadri ir Waheed, 2014; Skare, 2001:
Solaki, 2013; Son, 2010; Teixeira ir Queirds, 2016; Thamma—Apiroam, 2018;
Tiruneh ir Radvansky, 2011; Torruam ir Abur, 2014; Webber, 2010; Zhang ir
Zhuang, 2011) ir kt. Taikant papildyta Solow’o augimo modelj, Mankiw’o,
Romer’io, Weil’o gamybos funkcija ir kitus modelius tyréjai analizuoja
ekonomikos augimo rySius Europos Salyse, Kinijoje, besivystanciy $aliy grupéje,
Nigerijoje, Etiopijoje, Pakistane bei kitose Salyse. Egzistuojandius ZK ir

47



ckonomikos augimo rysiy tyrimus galima suskirstyti j kelias grupes: 1) tyrimus,
kuriuose analizuojami ekonomikos augimo ir ZK, isreiksto per §vietimo dedamgjq,
rys$iai (Eigbiremolen ir Anaduaka, 2014; Kanayo, 2013; Ogbonna, 2017; Siddiqui
ir Rehman, 2017); 2) tyrimus, kuriuose analizuojami ekonomikos augimo ir ZK,
isreiksto per sveikatos dedamgjq, rySiai (Hartwig, 2010; Piabuo ir Tieguhong,
2017); 3) tyrimus, kuriuose analizuojami ekonomikos augimo ir ZK, isreiksto per
Svietimo ir sveikatos dedamgsias, rysiai (Acaroglu ir Ada, 2014; Akpolat, 2014;
Amadu ir kt., 2017; Bloom, Canning ir Sevilla, 2004; Churchill ir kt., 2015;
Emmanuel, Vukenkeng ir Emmanuel, 2014; Gyimah-Brempong ir Wilson, 2004;
Landau, 1997; Okafor, Ogbonna ir Okeke, 2017; Olimpia, 2013; Torruam ir Abur,
2014). Nors ZK bei ekonomikos augimo ry$iy tematika yra gana pladiai
iSanalizuota, taciau vis délto literatiiroje iSlieka tam tikry prieStaravimy, susijusiy
su investicijy | sveikata svarbos vertinimu. Nors didesnéje mokslinés literatiiros
dalyje akcentuojama, jog sveikata daro teigiamag poveikj ekonomikos augimui,
Mandiefe, Chupezi (2015) teigia, jog Sis poveikis pastebimas tik ilguoju
laikotarpiu.

Kaip atskirg egzistuojanciy tyrimy grupe¢ galima isskirti sveikatos kapitalo
tyrimy grupe (Cropper, 1977; Galama, van Kippersluis, 2013; Hartwig, 2010;
Kelly, 2017; Kim ir Wickrama, 2016). Sveikatos kapitalas kaip ir Svietimo
kapitalas neretai jvardijami kaip sudétiniai ZK elementai (Jivan, Toth,
2012).Vienas pagrindiniy Sios tematikos tyréjy M. Grossmanas 1972 metais
pristaté ZK modelj, j kurj jtraukta sveikatos paklausos dedamoji bei analizuojami
priezastiniai rySiai tarp formalaus Svietimo bei geros sveikatos. Tyrimai
grindziami namy ikio produkcijos bei naudingumo funkcijomis (Grossman,
2000). Cropper (1977) modeliuose gilinamasi j individo lygmenj bei analizuojami
individy motyvai investuoti j sveikata, tikintis sumazinti ligy tikimybe, o vertinami
profesijos pasirinkimo sprendimai siejami su investicija j sveikatg. Nors §i tyrimy
kryptis taip pat padaré nemenka indélj tiriant pasirinkta disertacijos temating sritj,
taciau reikia paminéti, kad Sie tyrimai daugiau kreipia démesj | individo, o ne
Salies lygmenj.

Atskirg tyrimy grupe taip pat sudaro #yrimai, orientuoti j vieSyjy ir (ar)
privaciyjy sveikatos islaidy poveikj sveikatos rezultatams, tokiems kaip tikétina
gyvenimo trukmeé, kudikiy mirtingumas ir pan. (Bein, Olowu ir Kalifa, 2017;
Nixon ir Ulmann, 2006; Novignon, Olakojo ir Nonvignon, 2012; Oster, Shoulson
ir Dorsey, 2013). Galima teigti, jog tikétina gyvenimo trukmé daznu atveju
naudojama kaip rodiklis ZK i$reiksti, todél i tyrimy grupé taip pat yra reikiminga
analizuojant investicijy j sveikata poveikj ZK.

Nors investicijy j sveikatg svarba tiriant ZK paminéta ZK teorijos klasiko
T. W. Schultzo (1972) ir kity tyréjy darbuose, taciau atlikta analizé rodo, jog
sveikatos i§laidy poveikis bendram Salies ZK dydziui yra analizuotas ne itin
placiai. Analizuojant moksling literatiirg identifikuota tyrimy grupé analizuojanti
sveikatos i§laidy bei ZK (ar konkretiai Zmogaus socialinés raidos indekso,
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toliau — ZSRI) rySius, investicijy efektyvumg ir jy daromgq poveikj (Edeme, 2014;
Ehimare, Ogaga-Oghene ir Obarisiagbon, 2014; Kairo, Mang, Okeke, Augustine
ir Dura, 2017; Ndugbu, Osuka ir Duruechi, 2018; Okafor ir kt., 2017; Opreana ir
Mihaiu, 2010; Orji, Nwokoye ir Udu, 2017; Razmi ir kt., 2012; Sapuan, Nasional
ir Sanusi, 2013; Sudirman, 2017). Analizuojant tirtus atvejus pastebima, jog
didzioji tyrimy dalis yra orientuota | besivystancias Salis (Nigerija, Irana,
Malaizijg). Tyrimy, susijusiy su ES Saliy atvejais, rasta mazai (pavyzdziui,
Opreana, Mihaiu (2010)).

Skirtingos $alys pasizymi skirtingais turimo ZK lygmenimis, todél aktualiu
uzdaviniu tampa priezas¢iy, lemianciy Siuos skirtumus, identifikavimas. Daugeliu
atveju pritariama, jog sveikata yra reik§minga dedamoji ZK teorijoje, ta¢iau kita
vertus, literatiroje taip pat identifikuojamas pozitris, jog sveikata yra prigimtinis
7mogaus isteklius. Siuo atveju sveikatos islaidy poveikis ZK grindziamas ne
kaupimo principu, o poveikiu siekiant iSvengti fizinés biikleés pablogéjimo kartu
teigiant, jog negali egzistuoti tiesioginé sgsaja tarp Sios srities investicijy bei
kapitalo dydzio (Soboleva, 2010). Pabréziant tai, jog sveiky zmoniy sveikatos
iSlaidy poreikis néra didelis, taip pat akcentuojama, jog néra aisku, koks rysys
egzistuoja tarp sveikatos islaidy ir Sios srities rezultaty (Fujii, 2018). Analizuojant
literatliros Saltinius pastebima, jog kyla diskusijos dél didesniy istekliy skyrimo
svarbos pervertinimo. Atlikdamas ZK tyrimus Gatti ir kt. (2018) pabrézia, jog
finansiniai istekliai yra svarbis, taiau jie negarantuoja geresniy rezultaty. Tai
literattiroje kelia klausima, ar tikslinga skirti didesnius isteklius sveikatos srities
finansavimui, ar vis délto tikslingiau yra didinti Siy 168y panaudojimo efektyvuma.
Atsizvelgiant | ankstesniy tyrimy rezultatus vis dar egzistuoja poreikis i§samiau
isanalizuoti ZK bei sveikatai skiriamy vie§yjy investicijy rysj, nustatant ar isties
didesni sveikatai skiriami istekliai salygoja aukstesnj ZK lygj Salyje. Mokslingje
literatiiroje pasigendama tyrimy, kuriuose ZK biity ne tarpiné grandis investicijy j
sveikatg poveikiui ekonomikos augimui paaiskinti, taciau blty analizuojamas
viedyjy investicijy i sveikatg poveikis padiam ZK. Taip pat, jvertinant poky¢ius
darbo jégos struktiiroje, pasigendama tyrimy, kuriuose analizuojama kaip
vieosios investicijos j sveikatg veikia ZK kai kinta darbo jégos struktiira, daugéja
vyresnio amziaus asmeny bei atitinkamai paveikiami sveikatos paklausos
rodikliai. Tai suponuoja moksling problema. kaip jvertinti, kokj poveikj senéjant
visuomenei daro viesosios investicijos j sveikatqg ZK? Sis tyrimo klausimas
suformuluotas atsizvelgiant j teorines Novignon’o ir kt. (2012), Homaie Rad’o ir
kt. (2014) prielaidas, jog makroekonominiu lygiu investicijos j sveikatg turéty
veikti ne tik sveikatos sistemos rezultatus, bet ir 3alies ZK.

Tyrimo tikslas — jvertinti viesyjy investicijy j sveikata poveikj ZK senéjant
visuomenei, sukuriant bei pritaikant vertinimo modelj, apimantj viesgsias
investicijas j sveikata ir kitus iSorinius veiksnius, galinGius turéti jtakos ZK
vystymui.
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Tyrimo uZdaviniai:

1. i3analizuoti ZK teorinius aspektus, susisteminant ZK sampratos
aiskinimo pozifirius, i§skiriant pagrindines ZK dedamgsias bei pagrindziant
sveikatos kaip vienos i§ ZK dedamyjy reik§minguma;

2. i$nagrinéti ZK formavimo bei vystymo aspektus, identifikuojant ZK
veikiangius veiksnius bei pagrindines investicijy j ZK sritis;

3. isanalizuoti ZK vertinimo aspektus bei identifikuoti tinkamiausius matus
Salies ZK vertinti;

4. parengti viesyjy investicijy j sveikata poveikio ZK vertinimo modelj,
kartu atsizvelgiant j visuomenés sen¢jima;

5. pritaikant sukurtg vertinimo modelj, atlikti vieSyjy investicijy j sveikatg
poveikio ZK senéjant visuomenei empirinj tyrima.

Ginamieji teiginiai

Viesyjy investicijy j sveikatg poveikio ZK vertinimas visuomenés senéjimo
metu yra jautrus pasirenkamam ZK matui. Atsizvelgiant | ZK
daugiadimensiskumg bei vertinti pasirenkant skirtingus ZK iSreiskian¢ius
rodiklius, identifikuojamos skirtingos poveikio koeficiento reikSmés bei jy
statistinis reikSmingumas.

Viedyjy investicijy i sveikata poveikio ZK vertinimas yra jautrus
pasirenkam Salies atvejui. Skirtingu visuomenés senéjimo lygiu pasizyminciose
Saliy grupése viesyjy investicijy j sveikata poveikis ZK skiriasi.

Mokslinio tyrimo metodai

Darbo tikslui ir uzdaviniams pasiekti naudoti jvairlis tyrimo metodai.
Pirmajame ir antrajame skyriuose analizuojant ZK bei sveikatos koncepcijos
teorinius aspektus bei formuojant vertinimo modelio teorinj pagrindima atlikta
sisteming, palyginamoji mokslinés literatiiros analizé.

Valstybés investicijy j sveikata poveikiui ZK kiekybiskai jvertinti
panaudoti sekiniy duomenys (angl. panel dates) ir sudaryti ekonometriniai
modeliai. Sekiniy duomeny analizei panaudota Eviews programiné jranga, su kuria
vertintas nesubalansuoty sekiniy duomeny rinkinys, jungiantis 28 ES $alis bei
20002017 mety laiko eilutes. Poveikiui jvertinti suformuoti maziausiyjy kvadraty
(toliau — OLS), fiksuotojo poveikio (toliau — FE) bei atsitiktinio poveikio (toliau —
RE) modeliai. | modelj jtraukiamy nepriklausomy kintamyjy atranka, grista
koreliaciniy rysSiy nustatymu. Suformuoti modeliai leido jvertinti vieSyjy
investicijy | sveikata jtaka skirtingais rodikliais iSreikitam ZK bei padaryti
isvadas, ar vieSyjy investicijy j sveikata poky¢iai gali paaiskinti ZK svyravimus
skirtingose ES salyse.
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Darbo mokslinis naujumas ir rezultaty praktiné reikSmé

Darbas keliais aspektais prapledia ZK teorines nuostatas akcentuodamas
sveikatos dedamajg bei istekliy skyrimo $iai sriciai svarba.

e Patikslinta ZK sgvoka, idryskinanti daZniausiai literatiiroje minimas ZK
dedamgsias, jy panaudojimo reikSme bei atkreipiant démesj | investicijy bei
iSoriniy veiksniy jtaka ZK. Siame darbe ZK apibréziamas kaip (tam tikru laiko
momentu) individe jkiinyty, igimty bei panaudojant investicijas sukurty ir
palaikomy ziniy, jgiidziy, patirties, sveikatos bei kity ekonominéje veikloje
naudojamy dedamyjy rinkinys, veikiantis asmens produktyvuma bei generuojantis
piniging ir nepinigine nauda. Sios kapitalo formos kiirimas ir plétoté grindziamas
investicijy j pagrindines ZK dedamgsias skyrimu bei kity iSoriniy aplinkos
veiksniy jtaka.

e Darbe atskleistas sveikatos ir ZK ry8ys, susisteminti skirtingi $iuos
rySius aprasantys pozilriai bei pristatyta jiems apibudinti Vartojamq sgvoky
jvairoveé. Atkrelptas démesys j tai, jog sveikata yra ne tik reikiminga ZK dedamoy
tatiau veikia kity ZK elementy vystyma bei panaudojimg ir yra siejama su ZK
kokybe.

e Mokslinés literatiiros sintezé leido detalizuoti investicijy | sveikata
kryptys: sveikatos srities darbo jéga, infrastruktiira ir jrenginiai, sveika mityba bei
medicinos priezilira, prevencija, informavimas su sveikata susijusiais klausimais
ir kt., kurios yra siejamos su investavimu j ZK.

e Atsizvelgiant j tai, jog ZK formavimas bei vystymas yra veikiamas
skirtingy iSoriniy veiksniy, Lietuvos bei uzsienio literatiiros Saltiniy autoriy
isskirtos pagrindinés veiksniy, veikianéiy ZK formavima, grupés bei juos
atspindinciy rodikliy saraSas papildytas tokiais veiksniais: gimstamumas,
visuomenés sen¢jimas, Svietimo sistemos kokybé bei jos tobulinimas, Salies
socialinis modelis, ekonominés infrastruktiros tobulinimas, skurdo lygis,
urbanizacijos lygis, alkoholio vartojimas, rasiné diskriminacija ir kt.

e Sukurtas vieSyjy investicijy j sveikatg poveikio ZK vertinimo modelis,
grindZiamas jvesties ir i§vesties principu. Jvertinus literatiiroje identifikuotas ZK
vertinimo metodologines problemas, vieSyjy investicijy ] sveikata poveikj
pasiiilyta vertinti panaudojant 4 pasirinktus ZK rodiklius. Atsizvelgiant j tai, jog
Grossmano ZK modelis bei sveikatos produkcijos funkcija, apimanti skirtingy
iSoriniy veiksniy grupiy jtakos vertinima, yra panaudojama analizuojant sveikatos
iSlaidy poveikj sveikatos rezultatams (pavyzdziui, tikétinai gyvenimo trukmei), |
sukurtg vertinimo modelj taip pat jtrauktas ir platesnis iSoriniy veiksniy jtakos
vertinimas.

e Sukurtas modelis praktiSkai pritaikytas vertinant situacija ES Salyse,
kuriose pastebima visuomenés sen¢jimo tendencija. Analizuojamy Saliy
grupavimas j dvi grupes pagal i§laikomo amziaus pagyvenusiy zmoniy koeficiento
reik§mes leido palyginti vieSyjy investicijy j sveikata poveikj ZK skirtinga
visuomenés senéjimo raiSka pasizyminciose Saliy grupése.
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e Sukurtas vertinimo modelis orientuotas } ES Saliy atvejj bei Siame
regione vykdomg sveikatos politika, tadiau jis gali biiti panaudojamas ir kity
regiony atvejo analizei. Praktikoje vertinimo modelis gali biiti panaudojamas kaip
naudingas informacijos Saltinis sveikatos politikos plétrai.

Tyrimo apribojimai

Literatiiroje iki §iol néra sutariama dél tinkamiausio ZK vertinimo biido.
Tyréjai naudoja pavienius rodiklius, rodikliy grupes ar kuria ZK indeksus. Iki $iol
sukurti ZK indeksai (pavyzdziui, Pasaulio banko ZK indeksas) apima trumpg
vertinimo trukme, todél tai apriboja $io rodiklio naudojimg panasaus pobiidzio
tyrimuose.

Literatiros analizé parodé, jog vertinimo rezultatai yra jautris ZK mato
pasirinkimui, taigi ir Siuo atveju atliekant empirinj tyrima, jtaka gali daryti
vertinimo rodikliy pasirinkimas. Kitg vertus, taip pat vertinimui pasirinkti
literatiiroje daznai naudojami ZK matai, ta¢iau nevertinama viesyjy investicijy j
sveikatg jtakg reCiau panaudojamiems matams.

Vienas didziausiy apribojimy siekiant empirisSkai pritaikyti vertinimo
model]j yra statistinés informacijos trilkumas. Siekiant kuo tiksliau bei objektyviau
jvertinti investicijy daroma poveikj, tikslinga naudoti kiek jmanoma ilgesnj
laikotarpj, taciau dél duomeny trikumo analizuotas 2000-2017 mety laikotarpis.

Oficialiuvose statistikos portaluose pateikiami duomenys nesudaro
galimybiy analizuoti vieSyjy investicijy j sveikata, skirty skirtingoms amziaus
grupéms (jas biity tikslinga analizuoti vertinant senéjancios visuomeneés
konteksta) ar i§samiau apibiidinant investicijas | sveikatg. Tyrimui naudojamos
bendrosios sveikatos iSlaidos, kurios néra skirstomos j investicijas bei palaikymo
kastus. Atsizvelgiant | tai, vieSosios sveikatos iSlaidos darbe priskiriamos
vieSosioms investicijoms ] sveikata. Statistiniy duomeny trikumas taip pat
neleidzia jvertinti visy identifikuoty veiksniy, kurie gali turéti jtakos ZK.

Darbe analizuojamas tik vieSasis sektorius, taCiau nevertinamos
privadiosios sveikatos islaidos ar ZK veiksniai, kurie negali biiti isreiskiami
kiekybiskai. Vertinimui taip pat pasirinktas vienas i$ 3 galimy lygmeny — valstybés
lygmuo, tadiau nevertinama investicijy j sveikata jtaka ZK individo ar
organizacijos lygmeniu.

Darbo struktiira ir apimtis

Disertacijos apimtis 178 psl. (su priedais). Strukttirg apima 3 pagrindiniai
skyriai, atspindintys darbo loging struktiira. Pirmajame skyriuje ,,Viesyjy
investicijy j sveikatq poveikio zZmogiskajam kapitalui vertinimo teorinis
pagrindimas* analizuojami investicijy j sveikatg poveikio ZK teoriniai aspektai
apimant ZK samprata, ZK dedamuyjy rysiy analize, sveikatos kaip ZK dedamosios
reik§minguma, ZK veikianéius veiksnius bei valstybés lygmens reikiminguma
formuojant ZK. Antrajame skyriuje ,,VieSyjy investicijy j sveikatq poveikio
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smogiskajam kapitalui vertinimo metodologija® analizuojami ZK vertinimo
ypatumai, atlikty tyrimy rezultatai bei pateikiamas sukurtas teorinis vertinimo
modelis. Treciasis disertacijos skyrius ,Investicijy j sveikatq poveikio
zmogiskajam kapitalui visuomenés senéjimo kontekste vertinimo modelio
empirinis taikymas® orientuotas j empirinio tyrimo rezultaty analizg.

ISVADOS

Apibendrinant atlikty teoriniy bei empiriniy tyrimy rezultatus gali buti
daromos $ios iSvados.

1.1 Atlikta zmogiskojo kapitalo teoriniy aspekty analizé jrodo zmogiskojo
kapitalo reikSmingumga jvairiais lygmenimis, pradedant individu, jo jsidarbinimo
galimybémis, produktyvumu ir gaunamomis pajamomis bei baigiant daznai
akcentuojamu poveikiu Salies ekonomikos augimui. Atlikus mokslinés literatiiros
analiz¢ nustatyta, jog zmogiskasis kapitalas — tai kompleksiné¢ kapitalo forma,
jungianti gamybos procese panaudojamy jgimty ir jgyty dedamyjy rinkinj.
ISsamesné zmogiskojo kapitalo sandaros analizé atskleidé, jog dazniausiai
zmogiskasis kapitalas siejamas su Svietimo srities dedamosiomis, ziniomis,
iSsilavinimu, jgiidziais bei sveikata. Su $ia kapitalo forma taip pat siejami tokie,
reciau aprasomi elementai, kaip talentas, novatoriSkumas, energija ir kt. Atlikta
mokslinés literatiiros analizé leido patikslinti ZK sampratg sitilant §j kapitala
apibrézti kaip individe jkiinyty, jgimty bei panaudojant investicijas sukurty ir
palaikomy Ziniy, jgtdziy, gebéjimy patirties, sveikatos bei kity ekonomingje
veikloje naudojamy dedamyjy rinkinj, veikiant] asmens produktyvuma bei
generuojantj piniging ir nepiniging nauda. Atsizvelgiant j tai, Sios kapitalo formos
kiirimas ir plétojimas grindziamas investicijy j pagrindines dedamasias skyrimu
bei kity iSoriniy aplinkos veiksniy jtaka.

2.1 ISanalizavus sveikatos, kaip zmogiSkojo kapitalo dedamosios
koncepcijos teorinius aspektus, nustatyta, jog egzistuoja keli sveikatos bei
zmogiskojo kapitalo salycio taskai. Viena vertus, sveikata kaip ir zinios, patirtis,
igtidziai ar kt. yra identifikuojama kaip zmogiskojo kapitalo dedamoji, kita vertus,
sveikata apibiidinama kaip veiksnys, veikiantis kity zmogiskojo kapitalo
dedamyjy  vystyma, ZmogiSkojo kapitalo panaudojimo efektyvuma,
ilgaamziskuma, jo kiekj ir kokybe. Sveikata taip pat apiblidinama kaip biitina
salyga kity dedamyjy (Ziniy) transformavimui j produktus ir paslaugas. Atlikus
analize nustatyta, jog, kaip zmogiskojo kapitalo dalis, sveikata apibiidinama
vartojant skirtingus terminus (pavyzdziui, zmogiskojo kapitalo komponentas,
sveikatos kapitalas, sveikas zmogiskasis kapitalas ir pan.). Vertinant sveikatos
dedamajg taip pat identifikuotas glaudus ry3ys tarp §io elemento bei $vietimo. Sj
rysj galima apibudinti kaip abipusj. Geresné sveikata siejama su aukstesniais
Svietimo pasiekimais, teikiama graza ir prieSingai.
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3.1. Atlikus investicijy ] zmogiskajj kapitalg analize identifikuotos
pagrindinés investicijy kryptys, tarp kuriy iSskiriamos ir investicijos j sveikata.
Literatiiros analizé parodé, jog inversijos | sveikatg analizuojant zmogiskajj
kapitalg gali buti detalizuojamos iSskiriant investicijas j sveikatos apsauga /
prieziiira (prevencijg, medicining priezilirg ir gydyma bei sveikatos informavima),
sveikatos srities darbo jéga, sveikatos infrastruktiira, medicinos jstaigas ir
irenginius ar sveikag mityba. Analizuojant investicijy i zmogiskaji kapitalg
klausimg jvertinti veiksniai, galintys turéti jtaka zmogiskojo kapitalo vystymui.
Literattiros $altiniy sintezé leido praplésti ankstesniy tyréjy identifikuotas veiksniy
grupes, jas papildant tokiais veiksniais kaip: gimstamumas, visuomenés
sen¢jimas, Svietimo sistemos kokybé bei jos tobulinimas, $alies socialinis modelis,
ekonominés infrastruktiiros tobulinimas, skurdo lygis, urbanizacijos lygis, rasiné
diskriminacija ir kt.

4.1 Atlikus literatiiros analize bei jvertinus empiriniy tyrimy rezultatus
parengtas investicijy | sveikata poveikio zmogiSkajam kapitalui visuomeneés
senéjimo metu vertinimo ekonometrinis modelis. Mokslinés literatiiros analizé
parode, jog iki Siol nesutariama, kuris matas geriausiai atspindi Salyje esantj
zmogiskajj kapitala, todél skirtingi tyréjai naudoja skirtingas zmogiskojo kapitalo
kiekybines iSraiSkas. Atsizvelgiant | tai, suformuotame vertinimo modelyje
vertinimui pasitlyti 4 rodikliai — su sveikatos dedamaja siejama tikétina gyvenimo
trukmé, su S$vietimu susijes dalyvavimo viduriniame ugdyme, ZSRI bei
visuomenés sen¢jimo laikotarpiu aktualus 55-64 mety asmeny, turin¢iy aukstajj
i§silavinimg, uzimtumo lygis. Siekiant jvertinti vieSyjy investicijy | sveikata
poveiki sukurtas bazinis vertinimo modelis, jtraukiantis pagrindinj jvesties
elementg — vie$asias investicijas | sveikata bei du papildomus nepriklausomus
kintamuosius: gyventojui tenkantj BVP bei 65 ir vyresniy amziaus gyventojy
dalies rodiklj. Investicijoms j sveikatg vertinti panaudota sveikatos produkcijos
funkcija, apimanti skirtingy iSoriniy veiksniy grupes. Prapléstas modelis jungia ne
tik atrinktus zmogiskojo kapitalo matus, investicijy i sveikata rodiklius, taciau i
vertinimag jtraukti ir literatliros analizés metu identifikuoti zmogiskojo kapitalo
vystyma veikiantys veiksniai, kurie sveikatos islaidy poveikio tyrimuose
naudojami kaip nepriklausomi kintamieji. Atsizvelgiant | tai, jog literatiros
analizés metu identifikuotas gana gausus veiksniy sarasas, j tolimesnj vertinima
jtraukti veiksniai, koreliuojantys su pasirinktais ZK matais. Atlikus atrankos
procediry jvertinimg jtraukti tokie veiksniai kaip: gyventojui tenkantis BVP,
vieSosios sveikatos i$laidos, nedarbo lygis, 15-64 mety gyventojy dalis, turinti
pradinj iSsilavinima, alkoholio suvartojimas, 15—-64 mety amziaus gyventojy dalis,
65 ir vyresnio amziaus gyventojy dalis, Siltnamio efekta sukelianciy dujy
iSmetimas, urbanizacijos lygis, ligoniniy lovy skaicius.

5.1 Pritaikant sukurtg teorinj vertinimo modelj, atliktas investicijy i
sveikata poveikio vertinimas ES Salyse, kurios gali biiti apiblidinamos kaip
demografiskai senos. Vertinimui panaudoti 2000—2017 mety sekiniy duomenys.
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Siekiant jvertinti kokj poveikj vieSosios investicijos j sveikatg daro Zmogiskajam
kapitalui bei jj sudarantiems elementams | modelj jtraukti 4 priklausomi kintamieji
(kiekvienam i$ jy suformuotas ekonometrinis modelis bei palyginti vertinimo
rezultatai). Atsizvelgiant j Salyse pastebimag skirtingg senéjimo lygi, analizuoti 3
atvejai: bendrasis, apimantis visas 28 ES $alis; I grupé, apimanti $alis, kuriose
iSlaikomo amziaus pagyvenusiy zmoniy koeficientas yra aukstesnis ir I grupé, kur
Sis koeficientas yra Zemesnis.

5.2. Atlikus bendrojo atvejo analiz¢ nustatyta, jog, vieSasias investicijas ]
sveikatg vertinant pagal bazinj modelj, reik§mingg bei teigiama jtaka $i investicijy
grupé daro 2 pasirinktiems zmogiskojo kapitalo matams, t. y., tikétinai gyvenimo
trukmei bei ZSRI indeksui. Atsizvelgiant j tai, jog vertinimas atliktas naudojant
kintamuosius, iSreikStus natiiraliais logaritmais, gauti rezultatai vertinami kaip
elastingumo koeficientai. Taigi, 1 proc. padidéjus vieSosioms investicijoms ]
sveikata, tikétina gyvenimo trukmé pailgéja 0,025 proc., o ZSRI padidéja 0,009
proc. Likusiems 2 rodikliams Sis poveikis identifikuotas kaip statistiSkai
nereikSmingas. Lyginant gautus rezultatus su iSpléstiniu modeliu nustatyta, jog
jtraukus papildomus kintamuosius, vieSyjy investicijy ] sveikata poveikio
koeficientas tampa mazesnis. Nustatyta, jog didéjant vieSosioms investicijoms j
sveikata 1 proc., tikétina gyvenimo trukmé padidéja 0,013 proc., o 55-64 mety
amziaus asmeny uzimtumo rodiklis 0,074 proc. Investicijy jtaka Siems rodikliams
identifikuota kaip teigiama bei statistiskai reik§minga. Vertinant poveikj ZSRI
rodikliui nustatyta, jog poveikio koeficientas yra lygus 0,006, taciau jis yra
nereikSmingas. Investicijy poveikis dalyvavimui viduriniame ugdyme isliko
neigiamas bei nereikSmingas.

Palyginus gautus vertinimo rezultatus pagal visuomenés senéjimo rodiklius,
iSskirtose Saliy grupése gauti skirtingi rezultatai. Vertinant vieSyjy investicijy |
sveikatg poveikj, I grupéje padidéjus 1 proc. vieSosioms investicijoms j sveikatg,
tikétina gyvenimo trukmé pailgéja 0,017 proc. bazinio modelio atveju ir 0,013
proc. ispléstinio modelio atveju. O likusiy ZK rodikliy atveju nustatyta neigiama
ir tik ZSRI atveju reik§minga investicijy j sveikatg jtaka. Bazinio modelio atveju
vertinant vieSyjy investicijy ] sveikata jtaka II grupés Salims nustatyta, jog
vieSosioms investicijoms | sveikatg padidéjus 1 proc., tikétina gyvenimo trukme
pailgéja 0,032 proc., ZSRI indeksas 0,026 proc., o dalyvavimas viduriniame
ugdyme 0,066 proc. Sis poveikis identifikuotas kaip teigiamas bei statistigkai
reikSmingas, o poveikis 55-64 mety asmeny uzimtumui identifikuotas kaip
teigiamas, taciau nereikSmingas. ISpléstinio modelio atveju II grupéje vieSosioms
sveikatos investicijoms pakitus 1 proc. tik ZSRI rodiklis pakinta teigiamai bei
statistiSkai reikSmingai. Poveikio koeficientas lygus 0,014 proc. Poveikio
koeficientai kitiems zmogiSkojo kapitalo rodikliams yra teigiami, taciau
statistiSskai nereik§mingi. Gauti vertinimo rezultatai jrodo, jog vie$osios
investicijos ] sveikata tam tikrais atvejais daro teigiamg bei reikSmingg jtaka
zmogiskajam kapitalui senstant visuomenei, taciau vis délto patvirtinama
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literatiiroje identifikuota prielaida, jog rezultatai yra jautriis pasirenkamam
zmogiskojo kapitalo matui. Atsizvelgiant | tai, kad skirtingu sen¢jimo lygiu
pasizyminciose Salyse identifikuoti poveikio vertinimo rezultaty skirtumai galima
teigti, jog identifikuotas rezultaty jautrumas Salies specifiskumui skirtingy rodikliy
atzvilgiu. Tai leidzia patvirtinti Filmer’io ir Pritchett’o (1999) nuostata, jog viesyjy
sveikatos i$laidy poveikio vertinimo rezultatai yra jautriis pasirenkamam atvejui.

5.3. Vertinant detalizuoty viesyjy investicijy i sveikata poveikj pasirinktam
zmogiskojo kapitalo matui, t. y., tikétinai gyvenimo trukmei, bendruoju ES Saliy
atveju nustatyta, jog teigiama bei reikSmingg jtaka daro tiek bendrosios viesosios
investicijos ] sveikata, tiek ir individualioms ar kolektyvinéms paslaugy grupéms
skirtos investicijos. ReikSmingas bei teigiamas poveikio koeficientas
identifikuotas vertinant valdzios sektoriaus sveikatos iSlaidas ligoniniy
paslaugoms bei valdzios sektoriaus iSlaidas tyrimams ir mokslinei veiklai
sveikatos srityje. Pastarosios grupés poveikio koeficientas atlikus skai¢iavimus
nustatytas kaip auks$ciausias.
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