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Abstract. This article examines how investments in human capital affect national economic
competitiveness. The introduction reviews the evolution of human capital, measurement issues,
and investment directions. The methods section outlines a framework for standardizing
components of human capital (education, health, digital skills, lifelong learning) and linking
them to competitiveness indicators. Results synthesize the literature and practical experiences,
showing that human capital investments strengthen competitiveness through productivity gains,
innovation capacity, technology adoption, and export sophistication. The discussion emphasizes
reform sequencing, alignment across the education–innovation–market infrastructure nexus,
matching skills supply with firms’ demand, and results-oriented governance and evaluation. The
conclusion offers recommendations to integrate early childhood development, TVET and STEM,
health, and corporate reskilling with data-driven monitoring.
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INTRODUCTION.
Human capital is regarded as a strategic resource in economic theory and practice. It

embodies an aggregate of value consisting of knowledge, skills, health, creativity, and social
norms; this value is manifested in production, innovation, service provision, and management
processes. Scholarly views on the impact of human capital on economic growth took shape in the
second half of the twentieth century, and since then the concept has expanded beyond the private
returns on spending for education and health to encompass their effects on national-level
efficiency, technological renewal, and competitive advantages [1;2]. M. Porter links national
competitiveness to a “system of factors that stimulate innovation and productivity,” emphasizing
highly skilled labor and knowledge-based clusters as one of the key drivers [5]. According to
him, “the foundation of national competitiveness lies in the knowledge and skills accumulated
within clusters” [5]. In our view, this insight becomes a full-fledged challenge and opportunity
particularly in sectors where digital technologies evolve rapidly: for human capital to be
integrated into clusters “without losses,” swift interaction and alignment are required among
educational curricula, standards, and production practices.

The scientific and practical discussion of the topic under consideration has become
increasingly relevant amid global competitive dynamics, technological transformations,
demographic shifts, and the digitalization of labor markets. Ensuring a high investment quality of
human capital is regarded as a long-term guarantee of macroeconomic stability and growth. It is
therefore no coincidence that indicators such as the quality of education, health status, digital
infrastructure, and innovation capacity occupy a significant place in competitiveness indices (for
example, the World Economic Forum index) [7]. The purpose of this article is to provide a
systematic review of modern approaches to financing and managing human capital, to reveal the
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channels through which they influence national competitiveness, and to present
recommendations based on practical outcomes.

MATERIALS AND METHODS
The research methodology consisted of three parts. First, the theoretical foundation: the

role of human capital in classical and endogenous growth theories was examined through
comparative analysis [1;3;4]. Second, measurement and metrics: the components of human
capital were structured across indicators such as education—coverage, outcomes, and quality
(e.g., reading literacy, mathematical literacy, share of STEM programs); health—healthy life
expectancy, prevention, and accessibility of primary healthcare; digital skills—basic and
advanced ICT skills, effectiveness of reskilling, lifelong learning—coverage of adult education
and corporate training programs; and the talent pipeline related to research and development
(PhD attainment, researcher density). Third, linkage to competitiveness: a conceptual map was
developed between human capital metrics and the structural pillars of the World Economic
Forum (WEF) competitiveness index (infrastructure, macroeconomic environment, health, skills,
product and service markets, labor market efficiency, financial system, technological adoption,
market size, business dynamism, and innovation capability) [7].

Two analytical approaches were employed in this study. The first approach was a synthesis
of the literature: findings on the conditions under which investments in human capital yield high
returns, as opposed to cases where they result in low efficiency, were compared [1;2;4;6]. The
second approach was a review of practical frameworks: observations on public–private
partnership–based vocational education, in-house corporate reskilling, and workforce training
models within clusters, as well as their effects along the value chain, were systematized.

The results are presented not on the basis of statistical calculations, but through the
interpretation of robust evidence drawn from international reports and key theoretical sources
[5;7;8;9]. This approach, in line with IMRAD requirements, aims to elucidate the theoretical–
practical linkage and to provide well-substantiated conclusions supported by authoritative
sources, rather than relying on questionable empirical comparisons.

RESULTS
First result: Investments in human capital directly affect competitiveness by increasing

labor productivity. As G. Becker emphasized, “education and training are investments aimed at
increasing a person’s work productivity” [1]. This view highlights the role of the H factor in the
production function: as the quality and relevance of education improve, the output per worker
increases, errors in production processes decrease, and the use of technology becomes easier. In
practice, intersectoral differences in literacy and basic skills translate into differences in
workplace efficiency, which are reflected in national competitiveness indices [7].

Second result: Human capital has a relatively strong impact on innovation potential. In
endogenous growth theory, knowledge and research potential complement capital through
creative processes outside the production function; as a result, added value is generated through
new products and processes [4]. Agion and Howitt write that “at the center of the growth
mechanism lies the renewal of knowledge” [4]. Ensuring this renewal quickly and on a large
scale requires a holistic approach involving STEM education, research infrastructure, and a chain
of practical skills demanded by businesses.

Third result: Investments in health strengthen competitiveness through the duration and
quality of human capital’s working life. Increased healthy life expectancy, disease prevention,
and attention to mental health are all crucial for continuity and productivity at work. The
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efficiency of health infrastructure reduces economic burdens (absenteeism, disability), limits
non-productive losses, and decreases staff turnover in enterprises [6;9].

Fourth result: Digital skills and lifelong learning mechanisms determine the speed of
technology adoption. In a digitalized environment, as enterprises implement new platforms, data
analytics, and automation solutions, employees’ digital or hybrid skills become a decisive factor
for project success. In labor markets with high mobility and effective retraining systems,
technological changes are adopted with fewer social costs, and national competitive advantages
are maintained [7;9].

Fifth result: Human capital is a source of competitive advantage in clusters and industrial
value chains. As M. Porter emphasized, “the source of national advantage is the knowledge and
skills accumulated in clusters” [5]. From this thesis, it follows that collaboration platforms and
training-production centers between educational institutions, research centers, and enterprises
serve as the “nervous system” of a cluster; without them, the network’s innovation impulse
weakens. In our view, the most effective mechanism is updating curricula in cooperation with
employers, dual education, and short modular retraining courses that quickly adapt to cluster
needs.

Sixth result: Evaluating human capital as a component of national wealth helps to align
investment policy. Reports dedicated to changes in national wealth assess human capital as an
intangible asset, showing its significant share in total wealth; therefore, policies aimed at
preserving and enhancing human capital are crucial for long-term stability [8]. This approach
also serves as an information base for results-oriented management.

DISCUSSION
The results indicate that investments in human capital are most effective when

implemented systematically and sequentially.
First, the issue of quality and relevance in education: curricula need to be redesigned based

on competencies in high demand in the labor market (problem-solving, digital literacy,
communication, fundamentals of science and technology). This requires establishing a system of
occupational frameworks and professional standards with the participation of employers, sector
associations, and higher and vocational education institutions.

Second, the health system should be supported with financing mechanisms that prioritize
preventive care and strengthen primary services, as workplace health outcomes directly affect
productivity and continuity.

Third, considering the role of innovation in competitiveness, R&D expenditures, research
infrastructure, and talent-chain-targeted investments need to be coordinated. Research-based
teaching in higher education, reconfiguration of master’s and PhD programs, and opportunities
for academic mobility strengthen the “human” component of innovation.

Fourth, the lifelong learning ecosystem needs to be expanded: internal training centers
within enterprises, micro-credentialed modules, and hybrid learning opportunities with online
platforms should be established, and their effectiveness should be evaluated through KPIs.

Fifth, if result-oriented mechanisms are more broadly implemented in the financing
architecture—such as grants linked to performance indicators, funding for students or training
centers based on performance, and tax deductions for enterprise training expenses—the
participation of the private sector can be strengthened. Here, the logic of “shared value” applies:
each investment in education and health generates multiple secondary benefits for enterprises,
including readiness for technological solutions, improved service quality, and greater accuracy in
logistics. [7].
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Response to some views in the literature. T. Schultz describes human capital as
“investment in the potential and skills of people” [2]. The advantage of this definition is that it
allows for a broad perspective on human capital; however, in practice, the concept of
“investment” in this field encounters non-economic constraints (e.g., social justice, equal
opportunities). Therefore, human capital policy must consider not only economic returns but also
ethical and social criteria.

Similarly, M. Porter’s emphasis on the “knowledge and skills” advantage in clusters [5]
often proves unsustainable in practice without the supporting institutions (intellectual property
protection, entrepreneurial environment, transparent finance). Hence, human capital should be
viewed not merely as an education issue but in conjunction with the institutional ecosystem.

PRACTICAL RESULTS:
 Early childhood development (ECD) programs — rapidly develop speech, cognitive, and

social skills, improving later educational outcomes. This reduces retraining costs in subsequent
stages and helps shape a competitive labor market [6; 9].

 Vocational education and dual education models — by introducing practical modules in
collaboration with employers, they increase employment opportunities, quickly enhance
operational efficiency in enterprises, and support import substitution and the growth of local
value addition [5; 7].

 STEM and research infrastructure — when linked with startup ecosystems, technoparks,
and university–industry laboratories, they expand patenting activity and the export of technical
solutions, positively impacting competitiveness through the innovation pillar [4; 5].

 In-company retraining and digital skills — enhance the success of digital transformation
projects, as digital competencies across departments accelerate the integration of technological
changes into work processes [7; 9].

 Preventive health measures — reduce absenteeism, extend workforce productivity, and
increase staff stability within enterprises [6; 9].

FUTURE RESEARCH DIRECTIONS
This study, relying on a theoretical and practical synthesis, proposed universal conclusions;

therefore, micro-level differences in specific countries, sectors, or clusters require in-depth
empirical investigation. Three directions are particularly relevant for future research: assessing
the intersectoral returns and marginal efficiency of human capital; identifying gaps in digital
skills and comparing the most effective rapid retraining models; and evaluating the impact of
IRBM-based financing instruments on results using a quasi-experimental approach.

CONCLUSION
Investments in human capital create the long-term foundation for a nation’s economic

competitiveness. Theoretical and practical analyses show that investments in education, health,
digital skills, and lifelong learning mechanisms increase labor productivity, enhance innovation
potential, accelerate technology adoption, and enable higher positions in value chains. Crucially,
these investments yield maximal impact when aligned with institutional frameworks, market
infrastructure, and corporate practices. Practical recommendations include: (1) competency-
based curricula from early childhood, strengthened STEM and TVET programs; (2) preventive-
focused health financing; (3) widespread in-company retraining and digital skills development;
(4) development of cluster platforms integrating education, research, and business; and (5)
implementation of results-oriented management and data-driven monitoring. In this way,
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investments in human capital become a mechanism for enhancing national competitiveness and
supporting sustainable economic growth.
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