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Measuring human capital’s contribution to sustainable economic development

Abstract

Object: The object is research of human capital through education, healthcare, professional skills, social compe-
tencies, and their effect on economic sustainability and development.

Methods: The methodological basis of the work is comprised of quantitative methods including regression analy-
sis and econometric modeling.

Findings: The following main results showcase human capital’s significant and multifaceted impact on sustaina-
ble development parameters:

1) Education and healthcare investments have been revealed to contribute to an increase in productivity and eco-
nomic growth.

2) Research leads to reduction in poverty and improvement of environmental indicators.

3) Human capital development policy making and implementation as an essential element of achieving sustainable
economic development.

Conclusions: This section offers recommendations for politicians and government agencies on how to form strat-
egies for the development of human capital. Results of the study can serve as a basis for the formation of effective strat-
egies to develop human resources in the context of global economic and social challenges.

Keywords: human capital, sustainable development, human resources, education, skills, social and economic
challenges, investments, competitiveness.

Introduction

In contemporary reality, both national and global communities can prosper in the long term only if such
key elements as sustainable economic development are in place. Among many factors affecting economic
sustainability, human capital takes a spotlight determining potential for innovation, productivity, and social
inclusion. However, despite the recognition of its importance, methods for measuring human capital’s con-
tribution to sustainable development still spark intense debate and research.

The Fourth Industrial Revolution dictates direct dependance of the state’s prosperity on the quality of
human resources. That is exactly why comprehensive human capital development is of paramount im-
portance.

That being said, education paradigm is in desperate need for changes. Education system’s failure to
meet modern requirements and, ergo, its stagnation is no surprise for scientists, both foreign and domestic.

This paper explores trends and issues of education system development, factors affecting human capital
development in Kazakhstan, and their interaction with economic growth.

This paper is a comprehensive research with a goal to assess human capital’s role and contribution to
sustainability of economic systems. Authors define human capital through the prism of education, health,
skills, and social competencies, investigate their impact on economic sustainability and development. Au-
thors introduce a quantitative approach using regression analysis and econometric modeling to form method-
ological framework and to measure human capital’s input to economic upswing and general welfare.

Above all else, the existing education system operates with the benefit of hindsight, focuses on past, oc-
casionally obsolete, experience, and avoids future orientation (the so-called “supportive learning”), thus un-
covering the essence of global education crisis.

As inevitable modernization of the education system is, it is also a no easy task. Meeting demands of
the time is hard but also rewarding as it offers an ultimate transition to a way more effective and dynamic,
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innovative technology based education system, in which quality of human capital affecting economic ad-
vance plays a key role.

Literature Review

For more than two centuries, many economic theoreticians have been thoroughly familiarizing them-
selves with how human labor abilities develop, form, and apply. Even such prominent personalities as
V. Petty (1971), A. Smith (1776), J.S. Mill (1859), and K. Marx (1867) saw useful developed human abilities
as part of the concept of basic capital. That interest did not die by the 19" and 20™ centuries, when the need
and expediency of interpreting humans and their abilities as a peculiar form of basic capital have only grown
further. The theory of human capital has only raised the stakes by making academic community accept hu-
man investment as a source of economic growth just as important as a more “common” capital investments.
It was finally recognized as investment with a long-term, productive effect (Dyatlov S.A. 1994).

Having looked into various concepts of human capital, authors define it as a complex, multifaceted eco-
nomic phenomenon with a whole multitude of forms. We believe human capital to represent a set of eco-
nomic relations arising in social production between its subjects who explore how human abilities accumu-
late, develop, and improve.

The research literature focusing on human capital is vast and multidimensional. Such authors as Beck-
er (1964) and Schultz (1961) have initiated a systematic analysis of education and health’s role in economic
growth. And still, there is a significant gap in research concerning specific mechanisms via which human
capital affects various aspects of sustainable development. On top of that, questions remain how exactly to
measure this contribution and which factors are most significant.

More recent studies emphasize the need for a comprehensive approach to human capital measurement
that does not stop on traditional indicators, such as education and health, but also considers broader aspects,
including social inclusion and innovation level (Nafukho et al., 2004; Sweetland, 1996). This notwithstand-
ing, the existing measurement methodologies often disregard these aspects (Fraunhofer-Gesellschaft, 2023).

This study uses statistical data from the Ministry of Education and Science, the OECD and the World
Bank (World Bank 2018, 2020, 2021), Kazinform (2019), National Chamber of Entrepreneurs of the Repub-
lic of Kazakhstan Atameken (2019), President’s Messages to the people of Kazakhstan, Tokaev K-Z. (2023),
Center for the Bologna Process and Academic Mobility of the Ministry of Education and Science of the Re-
public of Kazakhstan (2023), Bureau of national statistics agency for strategic planning and reforms of the
Republic of Kazakhstan (2022), and scientific articles by A.S. Baktymbet, S.S. Baktymbet, A. Serikkyzy
(2022).

This study assesses various aspects of human capital and their impact on sustainable economic devel-
opment. Our findings once again stress importance education, health, skills, and social inclusion have given
the fact how crucial they are for human capital. This conforms with all the previous studies in this field
(Richard Wilkinson & Michael Marmot, 2003, Jeffrey Sachs, 2006).

Education has proven to have the greatest impact on economic development as recognized by many au-
thors, including Gary S. Becker, (1964). Theodore W. Schultz, (1971), Robert J. Barro, (1997), Eric A.
Hanushek (2008), Paul M. Romer (1990), and Amartya Sen (1999) who also identified education as a fun-
damental factor of economic growth.

In this regard, this study’s key challenge is to develop and test an integrated model to measure human
capital’s contribution to sustainable economic development that considers both traditional and new factors.
Based on the analysis of existing approaches and a critical literature review, the study aims to fill the gaps in
knowledge about human capital and sustainable economic development interaction mechanisms.

That said, the research puts forward the following questions:

What indices can measure human capital’s input in sustainable economic development most effective-
ly?

How do different human capital components (e.g. education, health, skills, social inclusion) affect sus-
tainable economic development in diverse contexts?

Does current interpretation of the relationship between human capital and sustainable economic devel-
opment have any gaps and if it does, how can we fill them using new methodological approaches?

By answering these questions, this research offers a revamped theoretical and methodological concept
for approaching and measuring the human capital’s impact on sustainability of economic development.
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Methods

The purpose of this study is to measure human capital’s contribution to sustainable economic develop-
ment. To achieve this goal, the following tasks have been defined: 1) Development of a comprehensive
methodology to assess human capital’s impact on sustainability of economic development, 2) Preliminary
data collection and analysis to form an opinion on the state of human capital and sustainable development
both worldwide and in Kazakhstan, and 3) Assessment of the relationship between human capital and sus-
tainable development’s main indicators.

The study uses a mixed methodological approach combining quantitative and qualitative analysis meth-
ods. Such statistical methods as regression analysis compile a quantitative approach while correlation analy-
sis is all about measuring the relationships between human capital and sustainable development indices. A
substantive analysis of economic documents, development strategies, and expert interviews is a centerpiece
of a qualitative approach to comprehend contextual factors and ways human capital affects economic sus-
tainability.

Data for the quantitative analysis has been collected from such international sources as the World Bank,
the International Monetary Fund, the United Nations Development Program, and the Bureau of National Sta-
tistics of the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan. When applying
qualitative approach, we resorted to interviewing experts on economic development and analyzed public rec-
ords and development reports. Applying data analysis methods included the quantitative analysis as part of
which we used SPSS, a software for statistical data processing, and thematic analysis methods for qualitative
data processing.

Authors did not stop there and applied a new method implying the use of an integrated human capital
index that combines both traditional and new dimensions of human capital, be it education, health, skills, or
social inclusion with weights reflecting their relative impact on sustainable development. This index is de-
signed to provide a more accurate measure of human capital’s contribution to sustainable development and
can be easily adapted for different countries and regions.

Results

The study has found educational level of the population, health indicators, skill indices, and social in-
clusion to be the most effective indicators for measuring human capital’s contribution to sustainable econom-
ic development. Regression analysis has shown a significant positive correlation between these indicators
and key indicators of sustainable development such as GDP per capita, environmental quality, and social eq-
uity.

The data analysis has shown how various human capital components affect sustainable economic de-
velopment in variety of manners in different contexts. Education has proven to be the most significant factor
for economic growth and improved environmental quality while population health was more closely related
to social equity and poverty reduction. Skills and social inclusion have shown a strong positive effects on all
sustainable development aspects while also dependant to different extent on regions and cultural context.

Frustratingly, the current interpretation of the human capital and sustainable economic development re-
lation has gaps to it, as study shows, particularly with regard to the role of human capital’s cultural and social
aspects. Furthermore, both the existing data and methodologies fail to fully capture complex relationship be-
tween human capital and sustainable development components.

The state invests in human capital throughout a citizen’s life, birth to death, mostly through social
framework, e.g., education, healthcare, culture, physical development, recreation, etc. Human capital formed
through this framework is designed to check all the modern innovative production’s boxes.

Just like natural resources, initially, a citizen generates zero economic effect. It takes a certain amount
of expenses, be it preparation, training, or skill development, to develop human resources that can generate
plausible income, akin to physical capital.

This is to say that a citizen occupies a certain place in social production through self-organized activity
or by selling labor to an employer which, in turn, takes their own physical strength, skills, knowledge, abili-
ties, and talent. As such, human resources transform into active human capital under specific conditions and
thus ensure realization of human potential in activities resulting in tangible economic effects.

Because of the state’s constantly changing technological landscape, training of highly qualified staff
must be assessed appropriately. We commend a whole multitude of higher educational establishments in in-
dustrially developed countries who have already implemented such educational models as “Continuous
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Learning”, “On-the-Job Training”, variant training models, etc. Sadly enough, in our country, a point “One
diploma for a lifetime” persists.

Current situation regarding continuous improvement of employee qualifications shows a gap between
employer expectations and the actual employee competencies.

Previously, human capital would only refer to professional experience and knowledge, but later the
concept has expanded to include the level of health, quality of life, family relationships, entrepreneurial and
creative abilities, stress resilience, and energy potential.

Now, in the technological revolution era, an important part of human capital is the ability not only to in-
tegrate into the value chains of existing production but also to introduce innovations into the functioning
links of economy.

Kazakhstan authorities attach significant importance to the aspect of human capital development in state
programs. The Strategic Plan-2025 and the Concept of Kazakhstan’s entry into the Top 30 of world’s most
developed countries identify national human capital as a core development driver of the 21* century.

A progress in the designated course of action is evident, the Human Development Index increase con-
firms this. In 2007, Kazakhstan ranked 73™ out of 177 countries, which corresponds to a country with a me-
dium level of human development. Nine years later, in 2016, we finally moved up, securing the 56™ position
out of 188 countries, into the group of countries with a high level of human development. In 2020, it im-
proved its ranking further to 55" place out of 157 countries worldwide.

Table 1. Human Capital Index for the Year 2020

Rank Country Index

1 Singapore 0.88
2 Hong Kong 0.81
3 Japan 0.80
41 Russia 0.75
45 China 0.68
55 Kazakhstan 0.65
155 South Sudan 0.31
156 Chad 0.30
157 Central African Republic 0.29
Note — compiled by the authors based on The Human Capital Index The World Bank (2020)

Social work has gone through a radical transformation over the last couple of decades resulting in a way
higher ability of each individual to add their own value in their respective roles against the backdrop of the
country’s transition from a “rental economy” to a “knowledge economy”. Thuswise, human capital must be
taken into consideration in combination with the production factor.

As compared to OECD countries, our current productivity level remains profoundly low, ultimately af-
fecting the overall state competitiveness. Kazakhstan has been ranked 59" in the Global Competitiveness
Index for two consecutive years (2017-2018). The USA this rating has been dominating for the past five
years, followed by Singapore, Germany, Switzerland, and Japan. The report states Kazakhstan’s competi-
tiveness average for “Information and Communication Technologies” (44" place), “Goods Market” (57"
place), and “Institutions” (61 place). On top of that, our other weak positions are “Health” (97" place) and
“Innovation Potential” (87" place). “Education and Skills” suffered the biggest decline plummeting five po-
sitions to 57" place (World Bank 2018).

Growth rates of the aggregate productivity representing the sum of education, technology, employee
qualifications, etc. contributions to the economy have been declining steadily over the last twenty years. The
World Bank has estimated productivity sources to be strong at around 6 % in the early 2000s, consequently
dropping to 2-3 % by the beginning of the 2010s, and finally turning negative later in 2014-2016.

Importantly, production growth gets hindered by a multitude of determining factors, one of which is the
development technological level in manufacturing industry sectors. Case in point, the Fraunhofer Society for
Integrated Circuits helmed research last year has shown that to this day more than 80 % of Kazakhstan’s
manufacturing industry enterprises resort to manual labor or semi-automated production (Fraunhofer-
Gesellschaft, 2023).

Complementary to the need to expand automation of production and business processes, by 2030, digit-
ization will force a whopping 75 to 375 million people worldwide to retrain or even change careers. Fur-
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thermore, 11-12 years from now, children who started school last year will already be working professions
that do not yet exist.

New economic challenges permeate the entire education system. In 2018, The UN Development Pro-
gramme’s literacy rate of people aged 15 to 24 ranked Kazakhstan 15™ out of 155 countries (Kazinform,
2019).

Historically, developed countries are showing the largest number of people with Internet access (81 %).
Half of that figure (40 %) go to developing countries, and it’s only 15 % is in the least developed countries.
In Kazakhstan, 77 % of population amounting to 13 million people enjoys Internet access. Further, it is 71 %
of rural population and 81 % urban population (Baktymbet et al., 2022).

To further develop the education sector, the President has proposed new initiatives: to develop an edu-
cational model based on the “100 to 200 principle, to create a single “Top University” in each region of Ka-
zakhstan approaching the Nazarbayev University standards, and to establish ten top colleges offering effec-
tive vocational education.

In various ways, current education system faces criticism, e.g., around 21,000 school graduates annually
cannot enroll in vocational and higher education institutions, ultimately indicating low-quality school educa-
tion. Furthermore, the National Chamber of Entrepreneurs Atameken’s 2018 survey has shown 70 % of Ka-
zakhstan employers feeling discontented with the level of university graduates’ skills. Only 27.4 % of educa-
tional programs live up to employer expectations as a substantial part of educational program content is now
obsolete and needs to be updated as soon as possible. Case in point, some IT students receive last-century
Fortran APL training, which is barely used in the industry nowadays. As a result, at least 60 % of university
graduates are forced to work jobs unrelated to their field (National Chamber of Entrepreneurs of the Repub-
lic of Kazakhstan Atameken, 2019).

Annual education reforms prove ineffective as mostly procedural aspects get amended. In addition to
the reforms, higher education establishments need to prioritize adapting education to the business’s and in-
dustry’s practical needs.

Persistent underfunding is a major encumbrance to the education system’s rejuvenation. In 2018, educa-
tion sector enjoyed 1.95 trillion tenge of the state budget funds, which amounted to 3.2 % of GDP. In 2020,
state support amounted to 3.14 % of GDP. All indications are that one per cent increase in education expend-
itures leads to a 0.35 % increase in GDP.

Table 2. Education Support from State Budget

Expenditures 2016 2017 2018 2019 2020 2021 2022
Volume of Education Expenditures| 1669.4 1843.2 1948.5 2332 3141.2 3681.9 4523.1
(Billion Tenge)
Budget Expenditure Volume (Bil- | 9433.7 11567.7 | 101209 | 12019.9 | 14234.2 | 15207.2 | 18532.5
lion Tenge)

GDP (Billion Tenge) 46971.2 | 543789 | 61819.5 | 69532.6 70649 80302.1 | 82711.16
Share of Education Expenditures 17.7 15.9 19.3 19.4 22.1 24.2 24.4
from Budget (Per Cent)

Share of Education Expenditures 3.6 34 32 3.35 4.45 4.59 5.47

from GDP (Per Cent)
Note — compiled by the authors based on data from Bureau of national statistics agency for strategic planning and reforms of the
Republic of Kazakhstan (2022)

With this in view, the head of the state, Kassym-Jomart Tokayev, has instructed to increase education
and science support to 5 % of GDP, which amounts to 1.1 trillion tenge in addition to the current expendi-
tures (Tokayev K-Z., 2023). However, the financing procedure must follow a “smart” pattern and the distri-
bution process must depend on requirements of the changing economy.

Higher education receives a significant amount of funding. Case in point, number of education grants
increases annually. Specifically, in 2019, more than 53,000 grants have been allocated for undergraduate ed-
ucation, 13,000 for Master’s programs, and over 2,000 for Doctoral programs (Center for the Bologna Pro-
cess and Academic Mobility of the Ministry of Education and Science of the Republic of Kazakhstan, 2023).

There is no doubt our country is in need of more education grants. However, sooner or later, the lack of
high requirements for their accessibility will create a mismatch between education and employer expecta-
tions. The result is obvious: invested funds cannot yield economic returns.
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In 2018, over 8,000 grants have been awarded to pedagogical specialties with 80 % of the recipients
scoring lower on the Unified National Testing (ENT) than the national average. Additionally, 4,076 recipi-
ents received grants with scores below the threshold of 50.

53794 2016
317930 =207
13220 2018

28279273 =2019

' ' m2020

Bachelor's Degree Master's Degree Doctoral Program

Figure 1. Number of Educational Grants

Note — compiled by the authors based on data from the Center for the Bologna Process and Academic Mobility of the Ministry of
Education and Science of the Republic of Kazakhstan (2023)

To make matters even worse, low salaries render pedagogical specialties economically unattractive.
This indicates a social character of education that is not considered a factor forming the economy.

Education system support must focus on teachers. In reality, schools, technical and vocational education
institutions, and universities hire faculty members and offer salaries below the national average. At the peak
of their careers, teachers make a maximum of 250,000 to 300,000 tenge. This includes both experience and
academic degree bonuses.

If the teaching staff represents below-average updated human capital, knowledge transfer will not oc-
cur. Teachers are in desperate need of a starting career payment that cannot be lower than average salary in
the country.

Considering economy’s technological modernization, the demand for workforce in Kazakhstan is ex-
pected to surpass 570,000 people by 2025. An increase in the number of medium and highly qualified jobs
will reach 766,000. A demand for low-skilled labor is expected to decrease (Center for the Bologna Process
and Academic Mobility of the Ministry of Education and Science of the Republic of Kazakhstan, 2023).

309 867
1&48 575

62 673
101 263 109 141 121 021 12232‘1‘142 R 82:12
77611 90 0"2"81 r%o ! 94 542 79

49 /751 -

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Education
Average for the Republic

Figure 2. Average Annual Salary in the Education Sector

Note — compiled by the authors based on data from the Center for the Bologna Process and Academic Mobility of the Ministry of
Education and Science of the Republic of Kazakhstan (2023)

To curb mass unemployment, first we need to further synchronize human potential supply and demand.
Additionally, the global economy’s needs and signals will help tremendously if kept close track of via a
close relationship “Employer + University + School” and reacted proactively.

At the time being, the Ministry of Labor is pursuing to develop professional standards to make a signif-
icant input to improving professional and higher education system and the existing system of awarding quali-
fications. It should be realized that notwithstanding the importance of this work, there is still a lot to do be-
cause the standard handbook is only designed for the next five years while global economy challenges fluc-
tuate much more frequently. For instance, a little while ago, major company managers in Kazakhstan would
be required to have such skills as “project management”, “change management”, “leadership”, and “working
in cross-functional teams”, and to further emphasize their management skills.

A highly paid competency leaderboard annually published by the European Union shows the decline of
traditional skills and the diffusion of new technologies with traditional management disciplines. Relevant
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competencies nowadays include “social media marketing”, “digital finance”, and “sales and product devel-
opment”, focusing on skills oriented toward the end product.

That is the very field that is in a desperate need for state support while the education system cannot fa-
vor just professional training when professional competency development is just as important.

To make matters worse, the “brain drain” reduces already implemented reforms to zero. 90 % of agri-
culture employees, 83 % education employees, and 64 % manufacturing employees suffer from subaverage
wages. Disturbingly enough, only mining and financial activities can offer higher pay.

In a socio-political context, this trend makes employees and their families feel like their share of the
wealth they create is not fair. Attempts to compensate for the missing income force individuals abroad to
seek employment elsewhere. Each passing year sees the growing share of university-educated relocatees.
Worse yet, most of in-movers have no higher education. In 2013, the figure was 30 % of all migrants. By
2017, it went even higher up to 40 %. 34.2 thousand people left our country in the first nine months of this
year. Shockingly enough, it already makes 8.3 % more than in the same period last year.

The countries neglecting human capital when creating support policies will only see one-third or even
half lower of their future generation workers’ performance. In consequence of ongoing education system re-
forms, education sector support has been swinging up and down over the last decade. In 2018, investment
decreased by 25 % amounting to 205.3 billion tenge. This year it is decreasing once again, with investment
reaching only 92.8 billion tenge in the last seven months, which is 11 % lower than in same period in
2018 (103.3 billion tenge).

A ninefold bank loan volume reduction and a sixfold borrowed funds reduction appears to be the main
reason for the decrease in this year’s support. These funds’ primarily source is the local budget, amounting to
34.6 billion tenge, 33.4 billion tenge of the republican budget, and 24.5 billion tenge of institutions’ own
funds.

42.6% — Investme%s. 200\//0era11 growth

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Figure 3. Relationship Between Education Investment Volume (Billion Tenge) and GDP Growth

Note — compiled by the authors based on data from Bureau of national statistics agency for strategic planning and reforms of the
Republic of Kazakhstan (2022)

Primarily institutional changes play a major role in the country’s innovative development strategy. They
imply acquiring competencies, adapting skills, and adjusting institutions and organizations to new conditions
in the development of technology, economy, and social life, as well as their ability to both facilitate or hinder
positive changes in the economy.

An economically sound support that involves an enhanced investment policy is crucial for this kind of
measure implementing.

To assess the development of human potential, we have developed a model calculating “Three Sources
and Three Claims of Progress in Human Capital Development”. To assess human capital development index
as an alternative, we can use three sources of productivity — commodity, monetary, and country’s labor re-
sources. In this case, the research’s direct result is the indicators of the return on the country’s actual re-
source potential.

The first assertion, as a theorem of the commodity capital productivity X(t), is determined as the ratio of
nominal GDP (NGDP) to intermediate consumption goods (QP):

NGDP
QP

p= #(1)
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Hence the corresponding scientific and technological progress coefficient (c) is determined, which is a
function of the commodity capital resource productivity X(t) as follows:

U
=——#(2
‘= Tvu (2)
Further transformation of the scientific and technological progress coefficient (c¢) allows us to obtain of
the following:
r NGDP(t)
“T144" 0P + NGDP(0)
Because they reflect the volume of sales of goods and services represented in the national accounts sys-
tem by the output indicator X(t), we get the following:
NGDP(t) = c(t) x X(¢t) #(4)

Thuswise, the first statement-theorem of commodity capital productivity X(t) defines the nominal GDP
NGDP(t) as a function of its resource potential product X(t) by the multiplier of scientific and technological
progress c(t).

The second statement, as theorem of investment capital productivity TR(t), is determined by the ratio of
personal consumption goods TW to investment capital TR:

n=TW = TR #(5)

#(3)

Hence a corresponding estimate of progress in the currency-financial system (q) is determined, which is
a function of the productivity of investment resources (TR) as follows:

qg=n+(1+n)#(6)

Further transformation of the progress estimate in the currency-financial system (q), which is a function
of the investment potential productivity n, allows us to obtain of the following:

_n _TW
1+n TW+TR
Because according to the statement, TW+TR represents NGDP, we get the following:
TW(t) = q(t) x NGDP(t) #(8)

Thuswise, the second statement-theorem of progress in the development of investment capital occurs,
which defines the magnitude of personal consumption goods TW(t) as a function of its resource potential
product NGDP(t) by the multiplier of progress in the development of currency and financial system q(t).

The third statement, as the theorem of the human capital resource development productivity, is facilitat-
ed by the fact that nominal GDP NGDP(t), thanks to the coefficient of NTP c(t), is expressed in the volumes
of sales of goods and services X(t). Therefore, by substituting for NGDP(t) its expression determined
through the NTP indicator c(t), we obtain a model for personal consumption fund development in the final
product structure in the actual physical expression TW(t) as follows:

TW(t) = g(t) x c(t) x X(t) #(9)

Thuswise, the third statement-theorem of progress in the development of human capital occurs, which
defines the magnitude of goods and services for personal consumption in the natural-material form TW(t) as
a function of its resource potential product X(t) by the multiplier of progress in the development of both
commodity and investment capital: q(t) X c(t).

Because the model of personal consumption fund development in the final product structure in actual
product terms is defined by the following formula:

TW(t) = g(t) X c(t) x X(t) #(10)

The cost of goods and services per person-hour of work for employed individuals in each country’s
economy on average is determined by the models defined at:

— the current cost of nominal NGDP: y(t) = g(t) X ¢(t), and

— the cost of sales volume X: y(t) = g(t) x c(t) x P(t),

q #(7)

96 BecTHuk KaparaHguHckoro yHuBepcuteTa



Measuring human capital’s contribution ...

where
y = TW = L is the cost of one hour of labor per person-hour of work,

Q= NGLDP is aggregate labor and capital productivity, and

Y = X + L is labor productivity by the cost of labor and capital determined considering the cost of in-
termediate consumption goods and services.

In general, the theorem is resulting in an equilibrium between the human capital development based on
the aggregate productivity of labor and capital on one hand, and its development based on the productivity of
the cost of goods and services on the other.

The provided systemic assessment of labor and capital productivity, despite qualitative differences in
the factors of determination, ensures an equal level of human capital development in terms of cost TW,
therefore:

q(t) x @(t) = q(t) x c(t) x (&) #(11)

Or, in terms of L(t, i) person-years of labor (with a constant working day duration for the type of activi-

ty (1)):
gt i) X @(t, i) X L(t,i) = q(t, i) x c(t,i) x (L, i) X L(t, i) #(12)

The presented systematic assessment of labor and capital productivity, despite qualitative differences in
the factors of determination, ensures an equal level of human capital development in terms of cost TW,
therefore:

gt i) x e(t,i) =q(t i) xc(ti) xPt,i) #(13)

Or, in terms of L(i) person-years of labor (with a constant working day duration for the type of activity

(1):
t
t T T
Z = Zq(t, D) X 9(t, 1) X L(t,0) =Z = Zq(t,0) x c(t, D) X Y(t, D) X L(t, i) #(14)
¢t 1 - 1

Discussions

This study assessed various aspects of human capital and their impact on sustainable economic devel-
opment. Our findings once again highlight the importance of education, health, skills, and social inclusion as
human capital’s key components. We fully endorse previous studies in this field (Richard Wilkinson & Mi-
chael Marmot, 2003, Jeffrey Sachs, 2006).

Education has shown to have the greatest impact on economic development as reflected in the works by
many authors including Gary S. Becker (1964), Theodore W. Schultz (1971), Robert J. Barro (1997), Eric A.
Hanushek (2008), Paul M. Romer (1990), and Amartya Sen (1999) who also identified education as a fun-
damental factor of economic growth. However, by contrast, our study has found a stronger correlation be-
tween higher education and economic development, which may indicate changing dynamics of education’s
influence in the context of globalization and technological change and digital development.

In the context of health, our results are consistent with the findings of scholars emphasizing its im-
portance for sustainable development. However, our study further expands these conclusion by clearly show-
ing how better health does not just directly increase labor productivity, but also improves social equity and
decreases poverty.

Speaking of skills and social inclusion, our study’s findings add to the existing literature by pointing to
the complexity of their interaction with economic development. In particular, we found social inclusion to
have a more pronounced impact on sustainable development in contexts with high levels of inequality. This
finding offers a new perspective compared to Putnam, R. D. (2000), Fukuyama, F. (1995), Stiglitz et. al
(2010), and Castells M. (1996) who did not fully regard social inclusion as a separate component of human
capital.

Critical analysis of the findings in the context of published secondary data has clearly shown several
gaps in current understanding of relationships between human capital and sustainable development. Our
study reveals the need for a deeper analysis of the cultural and contextual factors that may modify or enhance
these relationships.
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In conclusion, results of our study confirm and extend previous theoretical and empirical knowledge on
human capital’s role in sustainable economic development. They also emphasize the need for continued re-
search in this field with particular focus on interdisciplinary approaches and global context.

Conclusions

In contemporary reality where economy has been seriously shaken by the crises of 2008 and 2015,
COVID-19 countries have slowed their GDP growth rates down. As a result, wellbeing of the common-
wealth has decreased, and people, feeling the situation deteriorating, have started migrating, which ultimately
leads to a decline in population growth.

Resource-based countries have lost their dominance because oil prices depend on volatility of world
prices. These countries suffered worse effects of the crisis than others. We see a diversified economy as the
only way out of the said crisis. Developed countries initiated this process quite quickly while developing
countries lagged behind a bit. As for resource-based countries, economies of which are highly dependent on
natural resources, they are still on their paths to diversification.

The human capital and the economy’s innovative sector’s role and magnitude have once again been un-
derlined by the global economic crisis. Countries that risked it all by putting a stake on the human capital’s
competitiveness are now coming out of the crisis easier and suffer way less consequences.

This study’s input to perception of human capital’s role in sustainable economic development is tangi-
ble enough to notice. Our conclusions have confirmed education, health, skills, and social inclusion to be the
core drivers of a more sustainable economic development. These results further highlight importance of hu-
man capital support if we are to pursue a more prosperous and sustainable economic future.

The practical relevance of this study is to provide sound recommendations for policy-making in educa-
tion, health, and social inclusion. The results of the study can be used by governments and international or-
ganizations to design sustainable development strategies that consider human capital’s contribution. Addi-
tionally, presented data and methodological approaches can serve as a basis for a deeper analysis of the rela-
tionship between human capital and economic growth at both national and international levels.

While significant contributions have been made to understanding of the relationship between human
capital and sustainable economic development, this study has revealed a number of issues that require further
analysis. In particular, there is a need for a more detailed examination of mechanisms through which differ-
ent components of human capital affect different aspects of sustainable economic development in different
cultural and socio-economic contexts. The issue of developing and adapting new methodological approaches
to measure and analyze human capital in a rapidly changing global economic landscape remains relevant as
well. Future research could also focus on assessing the effectiveness of different human capital development
strategies and policies in achieving sustainable development goals.
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AJlaMU KaNMTAJbIH TYPAKTbI IKOHOMUKAJIBIK JaMyFa KOCKAaH Y.HeciH oJiey

Anoamna:

Maxkcamul: MakananblH MakcaThl SKOHOMHUKAIBIK JKYHEIEepIiH TYPAKThUIBIFbIHA aaMU KAIUTAIIbIH PO MEH
ynecin Oaranay.

O0ici: JKyMBICTBIH 9IICTEMENIIK Heri3l perpeccHsUIbIK Talay MEH SKOHOMETPHKAIBIK MOJIENIbACY/ Il KOoca alFaH/a,
CaHIBIK dIICTePre HETi3Ae/reH.
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Kopbimeinovl: 3epTTeymiH HETI3ri HOTHXKeNepl aJjaMH KaUTAIIBIH TYPAKTBUIBIK MapaMeTpiepiHe alTapibIKTail
JKOHE ©31HIIIK 9cepiH KepceTei:

1) binim Oepy MEH AeHCAyJBIK CaKTayFa WHBECTHUIMSUIAD €HOEK OHIMILIITIH apTTBIpyFa >KOHE 3KOHOMUKAIBIK
ecyTe BIKIAT eTeTiHI aHBIKTAJIIBI.

2) JKypriziireH 3epTrey KeJeWniKTiH TOMEH/IeyiHe )KoHE IKOJIOTUSUIBIK KOPCETKIMITEPAIH jKaKcapyblHa SKeJIe/Ii.

3) TypakThl 3KOHOMHUKAJIBIK JaMyFa KOJ *ETKi3yIiH MaHbBI3Ibl JIEMEHTI PETiHIE aJaMy KamUTAIIbl JaMbITYFa
OaFpITTAJIFaH CasICaTThI 931y JKOHE iCKE achIpy.

Tyorcoipoimoama: KopbITBIHIBIAA aJaMy KallUTaIIbl JaMBITy CTpaTerHsuIapblH KaJbINTacThIpyFa OaFblTTalfaH
casicaTKepJiep MEH MEMJIEKeTTIK KYpBUIBIMIApFa apHalfaH YCBIHBICTAp OepinreH. 3eprrey HoTHXenepi xahaHIbIK
9KOHOMUKAJIBIK JKOHE QJIEYMETTIK ChIH-KAaTepJiep KOHTEKCIH/E aJjaM pecypcTapblH JaMbITYbIH THIMII CTpaTerusuiapblH
KaJIBIIITACTHIPYFa HEri3 0oJa ajmasl.

Kinm ce30ep: apamun xamurai, TypakThl [amy, aaMd pecypcrap, GiriM, KociOu Harmpuiap, 9JIeyMETTIK JKoHE
SKOHOMMKAJIBIK MOceelNep, MHBECTHITHSIIAP, 0oceKere KabieTTiiK.
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I/I3Mepelme BKJIAJa Y€JI0B€YECCKOI'o KanuraJja B yCTOﬁqHBOC IKOHOMHUYECKOC Pa3BUTHE

Annomauus:

ue]lb.' ueﬂblO )laHHOﬁ CTaTbU ABJIACTCA OLCHKA POJIM M BKJIaJa YCJIOBEYECKOro KaluTalaa B yCTOﬁ’{HBOCTb
3KOHOMHUYECKHUX CUCTEM.

Memoowsr: Merononoruueckasi 0CHOBa pabOThl OCHOBaHA Ha KOJIMYECTBEHHBIX METOZAX, BKIIIOYAsk PErpecCHOHHBIN
AHaJIN3 U SKOHOMETPUUICCKOC MOACIMPOBAHUEC.

Pesyjzbmambl: OCHOBHBIE PE3YIbTATBI UCCIICAOBAHNUA NEMOHCTPUPYIOT 3HAYUTCIILbHOC U MHOTOI'PAHHOC BJIMSHHUEC
YCJIOBCYCCKOI'0 KalnTajaa Ha mapaMeTphbl YCTOI>'I‘II/IBOFO pa3BUTHA:

1. Bruto BBIABICHO, YTO WHBECTHIMH B 00pa3oBaHWE M 3APABOOXPAHEHHE CIIOCOOCTBYIOT IIOBBIIICHHIO
MIPOU3BOIUTENBHOCTH TPYy1a U 3KOHOMUYECKOMY POCTY.

2. HpOBeHCHHOC HCCIICA0OBAHUC ITPUBOJIUT K COKPALICHUIO 6€,HHOCTI/I 1 YJIYYIICHHUIO SKOJIOTHICCKUX MoKa3aTeseH.

3. Pa3paboTka u peanuzanus MOJUTHKH, HAPABICHHON HA pa3BUTHE YEJIOBEYECKOTO KallMTala Kak BayKHEHIIIEro
DJICMCHTA NOCTHXXCHUA YCTOI\/'I‘II/IBOFO OKOHOMHYECKOI'O Pa3BUTHA.

Buvigoowi: B 3axmioueHMe MNpeACTaBICHbl PEKOMEHIALMU IS TOJUTHKOB M TOCYJApCTBEHHBIX CTPYKTYD,
HanpaBJIeHHbIC HA (JOPMHUPOBAHHUE CTPATETUH PAa3BUTHS UYCIOBCUCCKOTO Kamurtana. Pe3yibTaThl MCCICAOBAHHS MOTYT
MOCJTYXHUTh OCHOBOH 1yt (hopmupoBanus 3(PPEKTUBHBIX CTPATErHid Pa3BUTHS UYEIOBCUCCKHUX PECYPCOB B KOHTEKCTE
ria00aIbHBIX SKOHOMHUYECKUX U COIIMAJIbHBIX BBI3OBOB.

Knioueewvie cnoga: uenoBedeckuil Kamuraji, YCTOHYMBOE pa3BUTHE, YENOBEUECKHE PECYpPCHI, 0Opa3oBaHHe,
npoecCHOHAIBHBIE HABBIKH, COLUATIbHBIE U SKOHOMUYECKHE POOJIEMBI, THBECTHLIUH, KOHKYPEHTOCTIOCOOHOCTB.
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