®ijin Hemen, Minian ®ijst
JTrodcbKuli kanimas, oceima ma eKOHOMIYHe 3pocMmaHHs: aHasli3 iHeecmuuiliHux ma nosiMuYHux...

YOK 37:331.522.4:330.35:338.1(4-11+4-191.2)
DOI: https://doi.org/10.35774/gsip2025.02.250

Filip NEMEC

Ph.D. student in Economy of Transport, Connections and Services
University of Zilina

Zilina, Slovak Republic

ORCID: https://orcid.org/0009-0007-7485-8834

Milan FILA

PhD, Associate Professor

College of Applied Psychology

Prague & Terezin, Czech Republic

ORCID: https://orcid.org/0000-0001-7655-1229

HUMAN CAPITAL, EDUCATION AND
ECONOMIC GROWTH: ANALYSIS OF
INVESTMENT AND POLICY IMPERATIVES
IN SELECTED CEE COUNTRIES

Abstract. This paper provides an analysis of the complex interrelationships
between human capital, education, and sustainable economic growth, with a critical
focus on the context of Central and Eastern European (CEE) nations. The core
argument posits that strategic investment in the quality of human capital, particularly
within professional education and training and research and development (R&D&l),
is an indispensable prerequisite for achieving endogenous economic growth and
long-term prosperity. The study moves beyond measuring simple school enrollment
metrics to assessing the quality of learning outcomes, utilizing measures like the
World Bank’'s Human Capital Index (HCI) to highlight existing disparities across
CEE. A significant structural deficiency common to most CEE economies is the
persistent skills shortage, often arising from vocational education and training
systems that lack sufficient practical relevance. The article concludes by proposing
targeted fiscal and educational policy mechanisms—including R&D tax incentives
focused on labor costs — essential to accelerate economic convergence, boost Total
Factor Productivity (TFP), and ensure long-term corporate and national resilience.
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NIOACBKUU KANITAI, OCBITA TA
EKOHOMIYHE 3POCTAHHA: AHATI3
IHBECTUUIMHUX TA NMONITUYHHUX
IMNEPATUBIB Y BUBPAHUX KPAIHAX
LEHTPAJIbHOI TA CXIOHOI €EBPOIA

AHoTauisn. Lla ctatTtsa MiCTUTb aHani3 cknagHux B3aeMO3B A3KIB MidK JTFOACLKUM
KaniTanom, OCBITOKO Ta CTanuM EKOHOMIYHUM 3pPOCTaHHSAM 3  KPUTUYHUM
aKUEeHTOM Ha KOHTEKCT KpaiH LleHTpanbHol Ta CxigHoi €sponun (LLCE). OcHoBHMI
aprymeHT nonsirae B TOMY, LLO TaKi CTpaTerivHi iHBeCTULl, Sk NOACBKUIA KaniTasn,
0cobnnBo B pamkax NpodecinHOi OCBITU Ta HaBYaHHS, a TAKOX OOCHILXKEHHS i
po3pobkn (HOOKP), € HeBig eMHO nepegyMoBOKO NSt JOCATHEHHSI €HOONEHHOro
€KOHOMIYHOrO 3pOCTaHHA Ta [OBrOCTPOKOBOrO MpouBiTaHHA. [ocnigkeHHS
BUXOOUTb 3@ pPaMKU BUMIPIOBAHHA MPOCTUX MOKAa3HWKIB 3apaxyBaHHA 00 LUKiN
Ta CNpsIMOBaHE Ha OLiHKY SIKOCTi pesynbraTiB HaB4YaHHS, BUKOPUCTOBYHOUM Taki
nokasHuku, sk IHaekc noacekoro kanitany (/1K) CeitoBoro 6aHky, Wwob BUSBUTU
OiMCHI BigMiHHOCTI B KpaiHax LICE. 3Ha4yHMM CTPYKTYPHUM HEeOOoNikoM, ChiflbHUM
ana GinbwocTi ekoHomik LICE, € nocTinHnin gediumt kBanidikoBaHUX Kagpis,
SIKMA YacTO BUHMKAE Yepes Te, WO cuctemMum npodecinHOl OCBITM Ta HaBYaHHS He
MaloTb JOCTaTHBLOI MPaKTUYHOT 3HaYyLLoCTi. CTaTTs 3aBepLUyeETbLCS MPONo3unLieto
LiNbOBUX MeXaHi3MiB hickanbHOI Ta OCBITHLOI MONITUKW, BKMOYAO4M MOAATKOBI
CTUMYNM AN SOCNiAXeHb i po3pobok, 30cepeskeHi Ha BUTpaTax Ha pobouy cuny,
SKi € HeoOXigHMMM ANs NPUCKOPEHHS EKOHOMIYHOT KOHBEpreHLuii, nigBULLEHHS
3aranbHoi daktopHoi npogyktueHocTi (CI1M) Ta 3abe3nevyeHHs OOBrOCTPOKOBOI
KopnopaTMBHOI Ta HaLioHarNbHOI CTIMKOCTI.

KnouyoBi cnoBa: nwoacbkuin Kanitan, npodecinHa ocBiTa, E€KOHOMIYHE
3pOCTaHHS, iIHBECTULIT B AOCNIAXXEHHSA Ta po3p0o0kKK, negarorivHi Hayku, npodeciniHa
nigroToBkKa, KOrHITUBHI HABUYKN.

ISSN 2786-6122(Print) ISSN 2786-6130(Online) ymarimapHi cmydii: icmopisi ma nedazozika Ne 2, 2025 p. 251



®ijin Hemen, Minian ®ijst
JTrodcbKuli kanimas, oceima ma eKOHOMIYHe 3pocMmaHHs: aHasli3 iHeecmuuiliHux ma nosiMuYHux...

Problem statement. Human capital, defined as the basic factor of production
used in the production of outputs offered by individuals in the labor market, is at the
heart of all processes in the economy. The historical experiences of many nations
that successfully transitioned from economies focused on manual labor—often
serving as «assembly workshops» for more advanced economies—to innovation-
and service-based models confirm that this shift is predicated on increased
educational attainment and investments in applied research and development.

Despite the broad theoretical consensus in macroeconomics that stresses the
necessity of HC for generating unconstrained growth, many transforming CEE
economies struggle with the effective implementation of this theory into functional
policies. The key disconnect lies between the recognition of HC’s importance
and the strategic allocation of effective investments. High-quality HC in science,
education, and management directly translates into increased innovation,
productivity, and labor market participation, which are essential components of
sustainable economic growth.

The global economy, accelerated by technological progress and digitalization,
demands continuous adaptation and skill upgrading. CEE countries often lag
in productivity convergence, primarily due to a structural mismatch between
educational output and market demand. This is particularly pronounced in
Vocational Education and Training (VET) systems.

Research analysis. Human capital can be broadly defined as the stock of
knowledge, skills, and other personal characteristics inherent in people that help
them to be productive [OECD, 2024]. This aligns with definitions from pioneers such
as Gary S. Becker [1964], who defined HC as «investment in people in the form
of knowledge, skills and abilities», and Theodore W. Schultz [1961], who viewed it
as the sum of human capabilities acquired by investing in education and training.

Macroeconomic models incorporate human capital into growth specifications,
moving beyond the limits of the neoclassical Solow model by ensuring that
investments in knowledge and skills are not subject to diminishing returns [Wilson
& Briscoe, 2004]. Paul M. Romer’s work [1990], foundational to endogenous growth
theory, established that HC accumulation is a key to generating positive externalities
and sustaining growth. This framework emphasizes that the initial level (stock) of
human capital, such as literacy, is crucial for predicting subsequent investment
rates and overall growth [Romer, 1990]. Robert Lucas’s model formalizes HC
accumulation through education, demonstrating that a higher level of HC in one
worker can raise the productivity of others [Wei-Bin Zhang, 2024]. The shift in
focus from capital accumulation alone to knowledge and technology transfer is also
underscored by research on ideas and technology transfer in economic growth
[Chadwick, 1996].

Causality and Quality in Economic Growth: Empirically, the strong relationship
between HC and economic growth means investment tends to increase
productivity [Nickolas, 2023], which in turn can help to revive the economy [Kenton,
2023]. However, long-term GDP growth is overwhelmingly determined by the quality
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of cognitive skills—the knowledge capital of a nation—which explains approximately
75% of the cross-country variation in growth [Hanushek & Woessmann, 2021]. This
finding necessitates a policy focus on measurable learning outcomes rather than
simple enrolment rates.

Furthermore, HC also directly influences Total Factor Productivity (TFP). Higher
education levels enhance employees» professional skills, increase their ability to learn
and adapt to new technologies, and strengthen their awareness of innovation, thereby
boosting firm TFP [Barro & Lee, 2010; Alvi & Ahmed, 2014]. The effective use of human
resources is consequently the foundation for successful development of the economy,
both on the enterprise and regional/national level [Fila & Juranova, 2015]. This reinforces
the idea that countries with higher literacy rates generally have significantly better
education systems and higher levels of investment in human resource development and
R&D, which ultimately impacts high GDP per capita [World Bank, 2019].

Purpose of the article is to synthesize the theoretical and empirical foundations
linking human capital quality (knowledge capital) to economic growth and Total
Factor Productivity, and subsequently to develop a comprehensive, evidence-
based strategic policy framework for strengthening HC as a driver of endogenous
growth within the specific economic and structural context of the selected Central
and Eastern European countries, focusing particularly on investment in professional
education and R&D.

Presentation of the main material. The first of the assessed factors is a
comparison of GDP per capita in PPS and the literacy rate of the country’s adult
population. As can be seen in Figure 1, countries with virtually full literacy rates
have significantly higher GDP per capita values compared to countries with
lower literacy rates. While it cannot be argued that literacy alone influences a
country’s GDP per capita, it is worth pointing out that countries with high literacy
rates generally have better education systems and higher levels of investment in
education, human resource development, research, development, and innovation,
which ultimately have an impact on high levels of GDP per capita and hence better
macroeconomic development of the country. OECD countries, in particular, for
example, the Scandinavian countries, are a case in point.

Figure 1 Literacy levels and GDP per capita of selected countries
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The next monitored indicator is the Human Capital Index (HCI). The analysis of
Czechia, the Slovak Republic, and Ukraine uses the World Bank’s Human Capital
Index (HCI) to measure the amount of human capital a child born today can expect
to attain by age 18, given the risks of poor health and poor education. The HCl is
grounded on three pillars: survival, quantity and quality of education (LAYS), and
health (Adult survival rates) [World Bank, 2023].

The HCI [World Bank, 2023] values demonstrate that a child born in Czechia
can expect to be 75% as productive as they could be with complete education and
full health, which is higher than the average for High-Income countries (71%). In
contrast, the potential productivity for a child born in Ukraine is only 63%.

Table 1
Comparative Human Capital Index (HCI)
and Educational Quality in CEE (2020 Data)
Count Human Capital | Expected Adult Productivity Learning-Adjusted Adult Survival
ry Index (HCI) (% of potential) Years of School (LAYS) Rate (to age 60)
Czechia 0.75 75% 11.1 years 92%
Slovakia 0.665 66.5% N/A N/A
Ukraine 0.63 63% 9.9 years 81%

Source: World Bank, 2023, 2024

Czechia: While Czechia exhibits strong human capital and R&D investment,
it shares a common CEE weakness: a notorious skills shortage and a vocational
training system that often lacks practical relevance [KfW, 2021].

Table 2

Comparative Investment in Education and R&D (% of GDP)

Gross Domestic Expendi- | Total Public Expenditure

Country | 4 ire on R&D (% of GDP) | on Education (% of GDP) Key Investment Challenge

Maintaining R&D intensity and im-

H 0, 0,
Czechia 2.00% 4.2% proving VET practical relevance.

Education spending below OECD
< 1.0% (Regional disparity) 4.2% average; extreme concentration of
R&D investment.

Slovak
Republic

Significant budget cuts Critically low R&D; risk to HC stock

1 0,
Ukraine 0.37% (2023) (2022) due to conflict and health crisis.

Source: OECD 2024, World Bank, 2025, KfW, 2021

Slovak Republic: Slovakia lags with an HCI of 0.665, and its public expenditure
on education (4.2% of GDP) is below the OECD average of 4.7%. The most
significant barrier to endogenous growth is the extreme regional inequality in R&D
investment. This is related to the fact that Bratislava spends 1.6% of GDP on R&D,
while other regions spend below 0.7%. As [Fila & Juranova, 2015] states, such
concentration limits broader innovation potential and the effective use of human
resources.
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Ukraine: Ukraine faces the most severe challenges, with the lowest HCI (0.63)
10 and critically low R&D spending (0.37% of GDP).14 The government budget
share allocated to education dropped significantly from 14.25% to 8.49% in 2022
due to the military conflict (Shevchenko University data). Research by Kurbet,
O., Nebrat, V., Gorin, N., & Bodnarchuk, T. [2025] highlights the critical need for
an accelerated international educational and R&D integration strategy as vital for
structural survival and future economic revival. Institutional support for academic
mobility and R&D cooperation are central mechanisms for labour market recovery,
often supported by international partners.

Investment in Human Capital: Mechanisms and Fiscal Efficiency. Investing
in human capital requires a synchronized approach involving public and private
funding. Effective public and private investments should stimulate each other,
forming a positive feedback loop through economic growth [Alvi & Ahmed, 2014].

Fiscal Stimuli and Knowledge Capital Accumulation. Fiscal policy is the most
potent lever a state possesses to influence corporate investment behavior. Tax
incentives are widely used to stimulate R&D spending.

A crucial design element for effective R&D fiscal incentives is prioritizing the
eligibility of wage costs for research personnel and training expenses, as this directly
encourages investment in domestic human capital and generates positive spillovers
[Appelt et al., 2016]. For example, some jurisdictions grant tax credits based on a 3%
increase in annual R&D expenses compared to the previous two years.

However, the use of tax incentives is controversial due to concerns about:

1. Interfering with market-based decisions, leading to inefficient resource
allocation.

2. Failing the «but for» test, meaning businesses would have made the
investment decisions without the incentive.

3. Crowding out more effective uses of resources.

Furthermore, the fiscal effectiveness of R&D tax incentives is compromised if they
lead merely to the shifting of intellectual property or taxable income offshore without
a substantive change in domestic human capital accumulation [OECD, 2013].

The Notorious Skills Shortage in CEE. CEE countries consistently face a notorious
skills shortage, which is a direct consequence of VET systems that often lack practical
relevance, standardization, and a demand-driven approach [KfW, 2021]. This
structural flaw directly limits the TFP growth of firms. If the workforce is inadequately
prepared, it cannot efficiently adopt cutting-edge technologies, which constrains
the economy’s ability to transition to high-quality specialization [Radcliffe, 2023].
Rectifying this skill deficit through effective professional education is mandatory for
faster convergence to the average EU productivity level [KfW, 2021].

Corporate Investment and Lifelong Learning. Amidst accelerating technological
change (Industry 4.0 and 5.0), the importance of lifelong learning has intensified
[OECD, 2024]. Companies are increasingly investing in proprietary models, such
as corporate universities, to rapidly align employee skills with new technological
demands. Kenton [2023] states, that investment in human capital development
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is underscored as an essential element for successful corporate performance,
productivity, and efficiency.

Strategic Policy Recommendations for human capital and R&D Investment.
Based on the analysis, the following strategic policy interventions are necessary
for CEE economies to capitalize on their HC potential:

VET Reform Focused on Quality and Outcomes.

Decentralization of Knowledge Capital.

Targeted Fiscal Incentives for Labor-Linked R&D.

Prioritization of Recovery and Integration (Focus on Ukraine).

Conclusions and prospects for further investigations. The high-quality human
capital, underpinned by strategic investment in pedagogical sciences and
professional education, represents the single most crucial factor for achieving long-
term economic growth and corporate prosperity. When HC improves its quality in
areas such as science, education, and management, itleads toincreased innovation,
social well-being, equality, increased productivity, and higher participation rates.

The fundamental conclusion of this analysis is that HC development must
be viewed as a strategic fiscal imperative. Countries that significantly invest in
comprehensive human resource development, including R&D activities, achieve
a more significant innovation potential, reflected in better GDP per capita, higher
employee wages, and improved quality of life. To maximize the return on these
investments, policymakers must:

1. Prioritize Cognitive Quality: Reform education systems to focus relentlessly on
improving standardized cognitive skills, leveraging modern pedagogical concepts
to cultivate critical thinking and adaptability.

2. Synchronize Investment and Institution: Recognize that investments in
education and professional training are only robustly effective when accompanied
by strong legal and economic institutions and stable organizational practices.

3. Bridge the R&D Investment Gap: Increase public and private R&D spending,
particularly in the CEE region, and specifically in the university sector, to ensure a
sustained flow of high-skilled graduates and radical innovation.

Ultimately, an economy’s success lies in its workforce’s ability to operate
industries where it holds a competitive advantage. Only through consistent,
strategic investment in the quality of human capital can nations CEE like Slovakia,
Czechia, and Ukraine ensure long-term economic resilience and replace traditional
jobs with new, high-value opportunities driven by innovation.
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