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ABSTRACT 

 
The study reveals the role of human capital as a key factor of sustainable economic growth and a tool for 
state regulation of the national economy in the context of digital transformation. The purpose of the study is 
to determine the role of human capital in state regulation of the national economy development in Ukraine in 
the context of digital transformation and to substantiate directions for improving state regulation to increase 
the management efficiency of this capital. The research used methods of comparative analysis, statistical 
generalization, structural and logical analysis, graphic modeling, and the inductive-deductive approach. The 
source of empirical data was indicators of the State Statistics Service of Ukraine and Eurostat for 2019-2023, 
which made it possible to trace changes in functioning of the human capital system before the start of a full-
scale war and under its influence. It is shown that indicators of the educational level, demographic situation, 
employment, and digital competencies of the population are decisive for formation of the competitive 
economy. Despite high level of the higher education coverage in Ukraine (28% in 2023), other socio-
economic indicators, in particular low GDP per capita, high unemployment and negative natural growth, 
indicate low efficiency of the human potential realization. Emphasis is placed on demographic challenges, in 
particular population decline and aging, which threatens stable reproduction of human capital. Comparative 
analysis with EU countries shows deep gap in economic productivity, which requires systematic 
modernization of approaches to human capital management. The digital economy is transforming the labor 
market, increasing the demand for new competencies, while simultaneously displacing traditional forms of 
employment. Both positive (innovation, new forms of employment, access to the global market) and negative 
(increasing inequality, displacement of labor) effects of digitalization are identified. The need for digital 
modernization of the human capital management system based on analytics, forecasting and information 
technologies is proven. Strategic role of the state in the human capital development is outlined: from investing 
in education to forming the inclusive digital policy. Priority areas of state regulation are proposed, aimed at 
increasing digital competencies, adapting the education system, supporting innovative business, regulating 
new forms of employment and ensuring digital equality. 
Keywords: Human Capital; Digital Transformation; Government Regulation; Employment; Digital Economy; 

Human Capital Management; Education; Digital Competencies; Investment In Human Capital. 
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1. INTRODUCTION  

In today's global digitalization environment, 
human capital is emerging as a key factor in ensuring 
economic competitiveness and sustainable 
development of countries. Information and digital 
technologies are significantly changing the nature of 
labor, structure of the employment market, 
requirements for employee competencies, and 
human capital management models. These changes 
necessitate rethinking of approaches to formation, 
use, and reproduction of human capital, especially in 
countries with high levels of social and economic 
risks, such as Ukraine. 

Digital transformation of the human capital 
management system has not only internal 
organizational significance, but also serves as an 
important tool of state regulation, as it affects 
employment, education level of the population, 
innovative capacity and economic productivity. 
Effective state regulation in this area allows both to 
reduce negative effects caused by automation and 
robotization, and to maximize positive potential of 
the digital economy for the national welfare growth. 

Given relevance of these challenges, the study is 
devoted to analyzing relationship between the 
human capital development, digital transformations, 
and state regulation of the national economy, with 
the emphasis on the need to form new regulatory 
strategies and institutional solutions. 

 
2. LITERATURE REVIEW 

Digital transformation has become a key factor in 
global changes in the economy and the human 
capital management [1], [2], [3]. 

Schwab [4] introduces the concept of the fourth 
industrial revolution, in which digital technologies 
(AI, IoT, Big Data ) are changing the structure of the 
economy, production and work and are based on 
widespread implementation of digital technologies, 
the artificial intelligence, the Internet of Things and 
Big Data. These changes create both new 
opportunities for increasing productivity and 
challenges related to adaptation of the workforce and 
human resource management systems. 

Cooke et al. [5], Boxall and Purcell [6], Fahim [7] 
emphasize that digitalization significantly changes 
requirements for workers' skills, which poses the 
task for states to modernize education systems and 
create conditions for continuous learning and 
retraining. Similarly, Farndale and [8], Popelo and 
al. [9], Tulchynska and [10], Novomlynets and al. 
[11] point to the need to develop digital skills as the 
foundation for human capital that will allow 

economies to respond effectively to changes taking 
place. 

The issue of the human capital management 
digital transformation is also considered in the works 
[12], [13], [14], which show that digital technologies 
can lead to the gap between the productivity growth 
and employment, requiring flexible regulatory 
approaches from states. The use of new technologies 
in the personnel management opens up prospects for 
increasing efficiency, but at the same time requires 
appropriate political decisions to protect workers 
and stimulate innovation [15], [16], [17]. 

Researchers [18], [19], [20] propose conceptual 
approaches to formation of the digital state policy 
that takes into account interests of business, citizens 
and the state, in particular in terms of regulating 
digital markets and infrastructure. The important 
role in this process is played by the analysis of digital 
barriers, which is explored in the works [21], [22], 
[23], which developed the index of digital trade 
restrictions, which helps to assess the extent to which 
state regulations facilitate or inhibit the digital 
economy development. The Ukrainian context is 
reflected in the Strategy for Digital Transformation 
of Ukraine until 2030, which emphasizes importance 
of developing human capital through introduction of 
digital technologies into the education system and 
public administration [24], [25]. However, there is 
the need for additional empirical research to adapt 
international models to the specifics of the national 
economy. At the same time, despite significant 
amount of research [26] [27], [28], [29], the issue of 
adapting global approaches to national 
characteristics and regional contexts remains open. 

Taking into account the results of the studies 
presented in the works of Schwab [4], Cooke et al. 
[5], Boxall and Purcell [6], Farndale et al. [8], Popelo 
et al. [9], Tulchynska et al. [10], as well as the 
analysis of state strategies for digital transformation 
[24], [25], it is worth focusing on a comprehensive 
study of the transformation of the human capital 
management system under the influence of digital 
factors. In particular, this study investigates the 
correlation between the level of higher education and 
the possession of digital skills of the population in 
Ukraine and the EU countries based on comparative 
statistical analysis, which allows us to quantitatively 
determine the interdependence between educational 
potential and the ability of the population to adapt to 
the digital economy; to identify the specifics of the 
impact of digital transformations on employment, 
labor productivity, and the structure of the labor 
market, in particular during the war and post-crisis 
period in Ukraine, using approaches to analyzing 
human capital dynamics proposed in modern foreign 
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and domestic scientific literature [7], [9], [10], [12]–
[14]; to analyze digital factors that shape the modern 
model of human resources management, including 
automation, remote employment, development of 
digital competencies, globalization of the labor 
market, symbiosis of humans and artificial 
intelligence; to systematize the challenges and 
threats associated with digital inequality, as well as 
propose directions for overcoming it through public 
policy, taking into account recommendations on 
digital policy in European sources [18]–[23] and the 
national Digital Transformation Strategy [24], [25]; 
develop scientifically based proposals to improve 
state regulation of human capital development in the 
digital economy, in particular through the formation 
of a national digital competences program, 
modernization of education, stimulation of the 
creation of high-tech jobs, and improvement of labor 
legislation. 

The purpose of the study is to determine the role 
of human capital in ensuring state regulation of the 
national economy development in Ukraine in the 
context of digital transformation and to substantiate 
directions of improving state regulation to increase 
efficiency of management of this capital. 

 
3. METHODOLOGY 

Digital transformation has become the key factor 
in global changes in the economy and the human 
capital management [1], [2], [3]. 

Schwab [4] introduces the concept of the fourth 
industrial revolution, in which digital technologies 
(AI, IoT, Big Data) are changing the structure of the 
economy, production and work and are based on 
widespread implementation of digital technologies, 
the artificial intelligence, the Internet of Things and 
Big Data. These changes create both new 
opportunities for increasing productivity and 
challenges related to adaptation of the workforce and 
the human resource management systems. 

Cooke et al. [5], Boxall and Purcell [6], Fahim [7] 
emphasize that digitalization significantly changes 
requirements for workers' skills, which poses the 
task for states to modernize education systems and 
create conditions for continuous learning and 
retraining. Similarly, Farndale and [8], Popelo and 
al. [9], Tulchynska and [10], Novomlynets and al. 
[11] point to the need to develop digital skills as a 
foundation for human capital that will allow 
economies to respond effectively to changes taking 
place. 

The issue of human capital management in the 
context of digital transformation is also considered 
in the works [12], [13], [14], which show that digital 

technologies can lead to the gap between the 
productivity growth and employment, requiring 
flexible regulatory approaches from states. The use 
of new technologies in the personnel management 
opens up prospects for increasing efficiency, but at 
the same time requires appropriate political 
decisions to protect workers and stimulate 
innovation [15], [16], [17]. 

Researchers [18], [19], [20] propose conceptual 
approaches to formation of the digital state policy 
that takes into account interests of business, citizens 
and the state, in particular in terms of regulating 
digital markets and infrastructure. An important role 
in this process is played by the analysis of digital 
barriers, which is explored in the works [21], [22], 
[23], which developed the index of digital trade 
restrictions, which helps to assess the extent to which 
state regulations facilitate or inhibit the digital 
economy development. The Ukrainian context is 
reflected in the Strategy for the Digital 
Transformation of Ukraine until 2030, which 
emphasizes relevence of developing human capital 
through introduction of digital technologies into the 
education system and public administration [24-30]. 
However, there is a need for additional empirical 
research to adapt international models to the 
specifics of the national economy. At the same time, 
despite significant amount of research [31] [32], 
[33], [34], the issue of adapting global approaches to 
national characteristics and regional contexts 
remains open. 

The purpose of the study is to determine the role 
of human capital in ensuring state regulation of the 
national economy development in Ukraine in the 
context of digital transformation and to substantiate 
directions of improving state regulation to increase 
efficiency of management of this capital. 

That is, within the framework of the study of 
human capital as a factor of digital transformation of 
the economy, a comprehensive interdisciplinary 
approach was used, combining demographic, 
economic, educational and technological 
dimensions. The basis of the research design is a 
comparative quantitative and qualitative analysis, 
covering both the international (EU countries) and 
national (Ukraine) levels. Human capital is assessed 
using the following indicators: total birth rate (per 
1000 people), total death rate (per 1000 people), 
natural population growth; unemployment rate (%) 
as an indicator of socio-economic integration; share 
of the population with higher education (% of the 
total); share of people with basic and above-basic 
digital skills (%). 

The conceptual model of the study is built on the 
hypothesis that: the higher the level of education of 
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the population, the higher the level of its digital 
competencies, which, in turn, determines the 
effectiveness of the digital transformation of the 
economy and requires appropriate state regulation to 
ensure the sustainable development of human 
capital. 

 
4. RESULTS 

Although formation of the human capital theory 
as a separate scientific direction is usually associated 
with the 1960s, its origins can be found in the works 
of classics of economic thought - such as A. Smith, 
W. Petty, J.-B. Say, I. Fisher and others. In 
particular, W. Petty was the first to propose the 
quantitative assessment of the value of a person as a 
component of the national wealth [38]. A. Smith in 
his work “Inquiry into the Nature and Causes of 
Wealth of Peoples” emphasized that abilities 
acquired in the process of learning have real value, 
which is equal to the capital invested in a person 
[39]. J.-B. Say also believed that knowledge and 
skills, which are purchased for a certain price and 
increase productivity, should be considered as a 
form of capital [40]. 

Later, these ideas were systematized and 
deepened within the neoclassical economic 
paradigm, where human capital began to be 
interpreted as investment in education, professional 
training and retraining. Significant contribution to 
development of this theory was made by T. Schultz 
[41], G.S. Becker [42; 43], J. Mincer [44], K.R. 
McConnell, S.L. Bru [45] and other researchers. 
Subsequently, the structure of human capital also 
included costs of medical care, information in the 
labor market, as well as mobility - both professional 
and geographical. 

Thanks to the research of economists of the 
specified period, it was proved that adding the 
human capital indicator to traditional factors of 
production (capital and labor) provides better 
explanatory power of economic growth models. 
Thus, a new theoretical direction was formed, 
dedicated to assessing the human capital impact on 
economic development, in which education was 
considered a key factor. Empirical studies proved 
effectiveness of investing in people, showing that 
difference in income between individuals may be 
due not so much to characteristics of employment, 
but to the effective personal investment strategy in 
one's own education and development of 
competencies. 

Human capital is a set of knowledge, skills, 
competencies, experience, health status and personal 
qualities that affect labor productivity and the 
person's ability to create economic value. 
Development of human capital is a key factor in 
sustainable economic growth, and therefore is a 
central element in the state regulation system. The 
targeted formation of high-quality human capital is a 
strategic resource that determines competitiveness of 
the national economy in the globalized world. 

Human capital is one of the key resources that 
determine the economic development level and 
effective state regulation. Investments in education, 
health care, employment and social mobility 
contribute to increasing labor productivity and, 
accordingly, increasing gross domestic product 
(GDP) per capita. At the same time, the 
unemployment rate serves as an indicator of how 
effectively the labor market functions and how the 
state implements its employment policy (Fig. 1). 
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Figure 1: Dependence of the main macroeconomic indicators of Ukraine and the average for the European Union on 
the state of human capital as a factor of state regulation of the national economy (2019 - 2023) 

Source: constructed by the authors based on [37; 46] 
 
In 2019-2023, there is a general trend towards the 

GDP growth per capita in Ukraine: from $3,661.5 to 
$5,181.4. The largest increase occurred after 2021, 
which indicates certain stabilization of the economy 
after the pandemic. However, in absolute terms, the 
GDP level per capita in Ukraine significantly lags 
behind the EU countries - almost 6-9 times, which 
demonstrates insufficient level of the potential 
realization of the human capital. 

The GDP per capita in the EU ranges between 
$31,000 and $37,400, with slight decrease in 2021 
(effect of the COVID-19 pandemic). Maintaining 
consistently high GDP level in the EU indicates 
efficient use of human capital and strong 
institutional support. 

The unemployment rate in Ukraine shows rapid 
increase from 8.6% in 2019 to 18.5% in 2022 – 
apparently due to the war. Partial decrease in the 
unemployment rate in 2023 (17.4%) indicates the 
beginning of the economy’s adaptation to new 
conditions. Such dynamics emphasize the 
insufficient effectiveness of the state employment 
policy, as well as the vulnerability of the labor 
potential. 

The unemployment rate in the EU varies between 
6.1–6.7%, which demonstrates stable social 

protection system and high efficiency degree of state 
regulation of the labor market. 

The presented data confirm that developed human 
capital and effective state regulation are interrelated 
factors of economic growth. In Ukraine, despite 
positive dynamics of the GDP per capita, high 
unemployment rate indicates inefficient use of 
human capital, which reduces the economy 
potential. To reduce the gap with EU countries, it is 
necessary to deepen investments in education, 
digitalization, the adaptive employment system and 
healthcare as priority areas of the policy in the 
human capital development. 

Human capital as a key resource for economic 
growth is formed under the influence of the complex 
of demographic factors, in particular, indicators of 
fertility, mortality and natural population growth. In 
the conditions of the demographic crisis 
characteristic of Ukraine, state regulation should be 
aimed at stabilizing and developing human potential. 
Analyzing the dynamics of relevant coefficients in 
comparison with countries of the European Union, it 
is possible to assess effectiveness of policies in 
socio-economic development and identify critical 
threats to sustainable reproduction of labor resources 
(Fig. 2). 
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Figure 2: Demographic factors of the human capital formation in the state regulation system of the 
economy: comparative analysis of Ukraine and the EU (2019 - 2023) 

Source: constructed by the authors based on [37; 46] 
 
Ukraine is experiencing steady decline in birth 

rates: from 8.1% in 2019 to 4.5% in 2023. This 
indicates deepening demographic crisis, exacerbated 
by the impact of war, migration, and declining social 
optimism. 

In EU countries, the fertility rate fluctuates 
between 8.2–9.3%, with a slight downward trend, 
but remains more stable compared to Ukraine. 

In Ukraine, the mortality rate remains very high, 
especially in 2021 - 18.5%, which is associated with 
the COVID-19, low levels of healthcare, and social 
instability. 

In the EU, mortality is lower, although it also 
shows growth: from 10.4% in 2019 to 10.8% in 
2023. 

The most acute situation in Ukraine: during 2019-
2023, there is negative dynamics of the natural 
population growth, with the peak reduction in 2021 
(–11.2%). 

The EU also has negative natural growth (from –
1.1% to –2.8%), but compared to Ukraine, it is less 
threatening and is more compensated by migration. 

The presented demographic indicators indicate 
critical reduction in the demographic base of the 
Ukraine's human capital, which requires active 
intervention from state regulation. These should be 
comprehensive policies to support fertility, health 
care, reintegration of migrants, as well as measures 
aimed at preserving and developing human potential 
as the basis for the economic recovery. 

Human capital is the driver of innovative 
development, economic sustainability and 
competitiveness of the country. One of its key 
components is the education level of the population, 
in particular the share of people with higher 
education. In today's global competition, it is the 
state that plays a decisive role in shaping the 
educational environment that ensures high-quality 
development of human capital. Research on the 
higher education level in different European 
countries allows us to determine how effectively 
state policy in education is being implemented and 
how these processes affect economic development 
(Fig. 3). 
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Figure 3: Higher education level as an indicator of the human capital development in state regulation of 
the economy: comparative analysis of Ukraine and European countries in 2023, % of the total population 

Source: constructed by the authors based on [37; 40] 
 
In 2023, the share of the population with higher 

education in the European Union was on average 
21.6%, but the education level varies significantly 
between countries. For analytical comparisons, it is 
advisable to group countries by the level of this 
indicator. 

The leaders in terms of higher education (over 
28%) are: Luxembourg (32.7%), Iceland (29.6%), 
Ireland (29.1%), Sweden (28.7%), Switzerland 
(28.4%), the Netherlands (28.3%), Norway (27.4%), 
Cyprus (27.4%), Lithuania (26.7%), Denmark 
(26.4%). These countries are characterized by high 
level of investment in human capital, flexible 
education systems and favorable state policies for 
realization of educational potential in the labor 
market. 

Countries with average level of higher education 
graduates in the total population (22-27%) are Malta 
(26.2%), Finland (23.8%), Belgium (23.7%), 
Germany (24.4%), Estonia (24.6%), France (22.1%), 
Poland (22.8%), Slovenia (21.3%), Latvia (21.1%). 
Ukraine (28.0%) is also included in this group, ahead 
of the EU average (21.6%). Despite challenges of 
wartime, Ukraine retains high educational potential, 
which indicates the stability of the education system 
and the historically formed culture of obtaining 
higher education. At the same time, real use of this 
capital depends on the state's ability to create 
conditions for the knowledege implementation 
within the national economy, in particular through 

the labor market reform, investment in science and 
innovation, and the return of talented youth. The role 
of the state in ensuring access to quality higher 
education through state regulatory mechanisms 
becomes especially critical during periods of 
instability, such as a full-scale war in Ukraine after 
2022. 

Countries with lower levels (15-22%): Spain 
(21.6%), Czech Republic (19.5%), Portugal 
(19.2%), Bulgaria (18.6%), Croatia (18.1%), Greece 
(17.0%), Serbia (16.5%), Italy (15.4%). These 
countries have a lower share of the population 
covered by higher education, which is the result of 
both structural features of the economy (orientation 
towards traditional sectors with lower qualification 
requirements) and limited access to education due to 
financial or social barriers. 

Countries with very low levels (less than 15%): 
Romania (12.2%), Turkey (11.4%), Bosnia and 
Herzegovina (11.1%). These countries require a 
priority review of state education policies to ensure 
their accessibility, quality and adaptability to the 
needs of the modern labor market. 

Ukraine demonstrates one of the highest levels of 
the share of the population with higher education 
among European countries, which creates significant 
advantages in formation of the post-crisis economy. 
However, the real threat of loss of human capital 
through migration, especially during war, requires 
active intervention by the state. The priority areas of 
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state regulation should be as follows: integration of 
youth into the domestic labor market; stimulation of 
educational mobility within the country; creation of 
conditions for the return of specialists from abroad; 
development of the institutional autonomy and 
digitalization of education. 

In 2023, despite extraordinary external 
challenges, Ukraine has maintained a high level of 
educational potential. This is one of the main assets 
of the state in the context of post-war reconstruction 
and modernization of the economy. Preservation and 
development of human capital is a strategic task of 
state regulation of the national economy, which must 
be implemented through the systematic educational, 
scientific, innovative and demographic policy. 

In the digital economy, highly qualified personnel 
possess technological knowledge that contributes to 
scientific and technological progress. Czarniewski S. 
[47] emphasizes that development of 
telecommunications and information technologies 
requires their developers and users to have 
appropriate level of qualification. Therefore, the 
ability to quickly adapt to changing conditions is 
critically important, in which the tendency to 
continuous learning (lifelong education) becomes a 
competitive advantage for an employee. In addition, 
the quality of human capital in the globalization 
context includes such characteristics as knowledge 
of foreign languages, mobility, high level of 
education, ability to work with computer programs, 
independence, creativity, new competencies and 
skills. 

Relevence of human capital in economic and 
social transformation is obvious, but the role of 
formal institutions in these changes, related to the the 
human capital management at the global, national, 
regional and local levels, is becoming increasingly 

important. Within the digital economy framework, 
the main tasks of these institutions are not only the 
training of qualified specialists with necessary skills 
and competencies, but also formation and 
development of human capital within the framework 
of effective state management of the national 
economy [47]. 

As noted in the study [47], effective management 
of human capital in the digital economy is 
impossible without changes in the conditions and 
tools for its development. Important aspects of this 
process are the development of the IT sector, the 
creation of innovative technologies, organization of 
international cooperation for their development, as 
well as institutional changes, in particular creation of 
appropriate legislative framework that would 
correspond to rapidly changing conditions and new 
technological solutions for business processes. 
However, to effectively determine directions of the 
digital economy development and to improve the 
quality of human capital, it is necessary to 
understand which factors of digitalization affect 
human capital. 

In 2023, the level of digital competences is an 
important indicator for assessing the human capital 
development in countries of the European Union and 
other European countries. In the digitalization of the 
economy, the ability to work with information and 
technology becomes critically important for 
development of not only individuals, but also 
national economies as a whole. State regulation in 
this context aims to support the increase in the digital 
literacy level through educational programs, 
investments in the IT sector and adaptation of 
legislation to new technological requirements (Fig. 
4). 
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Figure 4: Level of digital competence of the population of Ukraine and the EU in 2023, % of the total 

population 
Source: constructed by the authors based on [36; 37] 
 
High level of digital literacy of the population is 

characteristic of the following countries: Iceland 
(98.4%), Norway (98.7%) and Sweden (93.0%). 
These countries have the highest indicators, which 
indicates high effectiveness of their state policy. 
They actively invest in technological education and 
have the developed infrastructure to support 
digitalization at all levels of the economy. 

High level of digital literacy in the EU is 
characteristic of some countries, in particular the 
Netherlands (97.6%), Denmark (95.3%) and Austria 
(87.5%), which also demonstrate high levels of 
digital literacy. These countries regularly update 
educational programs, support technological 
innovation and provide specialized programs for 
adults, which allows citizens to constantly improve 
their skills in the face of rapid technological change. 

Average level of digital literacy of the population 
is typical for the following countries: Ireland 
(89.4%), Greece (82.3%), France (82.0%), Serbia 
(81.1%), Italy (75.4%), which have noticeable level 
of digital literacy of the population, but they face 
certain difficulties in adapting educational programs 
to digital requirements. Here, state regulation still 
needs to be optimized, in particular by creating 
incentives to support digital literacy of the 
population. 

Low level of digital literacy of the population and 
the need for development are characteristic of the 
following countries: Ukraine (60.0%), Bulgaria 

(70.4%), Romania (71.6%). This indicates the need 
for significant changes in the public policy, in 
particular in educational initiatives, public funding 
of digital programs and national strategy to increase 
the level of digital skills among the population. 

Low level of digital literacy of the population in 
Ukraine can be explained by several factors that 
interact and are complex in nature: 

1. Low accessibility and quality of education. In 
Ukraine, despite some improvements in recent years, 
the education system still faces challenges in 
ensuring high quality educational programs, 
particularly in the information technology and 
digital literacy. Educational institutions often do not 
have sufficient resources to implement modern 
technologies in the educational process, which 
affects development of digital skills in schools and 
higher education institutions. 

2. Uneven access to the Internet and technology. 
In Ukraine, there is significant difference in the level 
of access to the Internet and modern technologies 
between urban and rural regions. In rural areas, 
access to modern technologies is limited, which 
hinders acquisition of necessary digital literacy 
skills. 

3. Economic problems and instability. In 
conditions of economic instability and difficult 
socio-economic situation, most resources, including 
budget funds, are directed to more urgent problems 
than the digital literacy development. Lack of 
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adequate investment in digital education and 
educational programs, as well as in supporting state 
and public initiatives in this area, reduces the overall 
level of digital literacy. 

4. Low motivation for continuous learning. 
Ukraine lacks culture of continuous learning 
(lifelong learning). Traditionally, most citizens have 
focused on acquiring basic knowledge and skills in 
schools and universities, and only a small portion of 
the population invests in further developing their 
digital skills after completing formal education. 

5. Although Ukraine has taken some initiatives to 
develop the digital economy and e-government, in 
practice, implementation of these programs often 
faces bureaucratic obstacles, lack of funding, and 
insufficient coordination between government 
agencies. This results in many strategies failing to 
achieve their goals or their implementation being 
delayed. 

6. The war and its aftermath are having negative 
impact on Ukraine's economy and social 
infrastructure. Many people, particularly in conflict 
zones, have limited access to education and new 
technologies due to physical and economic hardship. 

This creates additional barriers to development of 
digital skills among the population. 

These factors, together with other features of the 
Ukrainian economy and social structure, create a 
situation in which digital transformation remains at 
low level compared to more developed European 
countries. 

The level of digital literacy has a direct impact on 
the human capital development in countries. 
Effectiveness of state regulation of the economy 
determines how quickly a country can adapt to 
requirements of the digital age. Countries grouped 
with high, medium and low literacy levels 
demonstrate different approaches to the human 
capital development, which requires the state to 
constantly improve its policy towards investment in 
education and technology. 

The impact of digital transformation of the human 
capital management system on state regulation of the 
national economy development is a complex 
phenomenon. The analytical overview of 
relationship in European countries and Ukraine is 
shown in Fig. 5. 

 
Figure 5: Relationship between the higher education level and digital competences of the population in 

European countries 
Source: Authors' development 
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Correlation between the share of the population 
with higher education and the share of the population 
with digital skills is around 0.55, a moderate positive 
correlation. This means that the increase in the share 
of the population with higher education is generally 
accompanied by the increase in the share of people 
with digital skills, but does not guarantee it. 

At first glance, there is positive correlation 
between higher education levels and digital skills. 
That is, countries with a higher percentage of the 
population with higher education tend to have higher 
digital skills. For example: 

Iceland (29.6% higher education → 98.44% 
digital skills); Netherlands (28.3% → 97.55%); 
Norway (27.4% → 98.65%). This indicates that 
higher education is often accompanied by 
acquisition of digital skills through the increased use 
of digital technologies in learning and work. 

However, relationship is not completely linear. 
There are cases where high levels of digital skills are 
observed with average or even low levels of higher 
education: Czech Republic (19.5% education → 
89.86% digital skills); Hungary (20.4% → 88.96%); 
Belgium (23.7% → 87.79%). This indicates strong 
role of extracurricular digital education, state 
digitalization programs, or technical culture in 
society. 

In Ukraine, the share of the population with higher 
education is 28%, but only 60% have digital skills. 
This is an anomaly compared to EU countries. With 
a similar level of higher education (for example, 
Luxembourg – 32.7%), the level of digital skills in 
the EU exceeds 85-95%. In Ukraine, the gap 
between education and digital skills is the largest 
among all countries. The reasons for this gap are as 
follows: the quality of higher education does not 
always provide for acquisition of digital skills; 
insufficient digitalization of the educational process; 
limited access to infrastructure (Internet, modern 

devices); less integration of digital technologies into 
everyday life and work. 

Although Greece, Romania, and Bulgaria have 
low levels of higher education, their level of digital 
skills is not the lowest – informal learning and digital 
policy. The Czech Republic, Estonia, and Hungary 
are countries with high levels of digital skills and 
average levels of higher education. They 
demonstrate good digital literacy among their 
populations with average levels of higher education. 
This indicates effective digital policies and 
educational programs in schools and on the labor 
market. 

Thus, higher education has positive impact on 
digital competence, but it is not the only or sufficient 
factor. Digital transformation policies, access to 
technology, institutional quality of education and the 
digital infrastructure level are no less important. 
Ukraine should rethink approaches to digital skills in 
higher education, improve infrastructure and access 
to digital services, especially for the adult 
population. 

The digital economy opens up wide opportunities 
for increasing labor productivity, optimizing 
resources and flexibility of employment, but at the 
same time it also creates a number of challenges, 
namely: risk of job losses, growth of digital 
inequality, need for continuous professional 
development. Therefore, it is worth investigating the 
impact of digital economy factors on employment 
and human resource management, given their dual 
(positive and negative) effect. Understanding these 
changes is necessary for formation of effective 
personnel policy, ensuring competitiveness of 
employees and development of the inclusive labor 
market in the conditions of digital transformation 
(Fig. 6). 
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Figure 6: The impact of digital economy factors on transformation of the human capital management 
system 

Source: developed by the authors 
 
Digital economy factors (including automation, 

digitalization, robotization, IT development, remote 
employment, globalization of the labor market and 
formation of digital competencies) significantly 
affect transformation of employment and human 
resource management. Their impact is twofold: on 
the one hand, they contribute to creation of new 
professions, increasing labor flexibility, productivity 
and efficiency of personnel management; on the 
other hand, they provoke the loss of traditional jobs, 
the growth of digital inequality, social isolation of 
workers and the need for constant adaptation to 
technological changes. In such conditions, 
rethinking the role of a person in the economy, 
increasing importance of digital education, 
adaptability of HR policies and formation of new 
models of interaction between the employee and the 
employer become key. 

 
5. DISCUSSION 

Today, in the context of the digital technologies 
development, new principles of the functioning of 
national economies are being formed, where human 
capital is a key factor of competitiveness. Digital 

transformation, covering all spheres of public life, 
radically changes approaches to labor resource 
management, requiring states to develop new 
regulatory mechanisms capable of ensuring 
adaptability, flexibility and efficiency of economic 
policy. 

We cannot disagree with Cooke's statements. and 
al. [5], Malik and Sanders [12] and Knice and al. 
[49], who prove that modernization of the human 
capital management system is of particular 
importance, which in the digitalization context 
should be based on integration of information and 
communication technologies, development of digital 
skills and provision of continuous professional 
training. At the same time, effective state regulation 
requires not only technical re-equipment, but also a 
review of management strategies, institutional 
models and the regulatory environment. Water 
carrier Kholiavko and al. [1], Djakona and al. [19] 
and Imran and al. [50] identify key technologies for 
digital transformation through key technologies for 
digital transformation. Digitalization is changing the 
nature of work and requires a rethinking of human 
capital. They highlight the need to modernize the 
human resource management system. They identify 

FACTORS OF DIGITAL TRANSFORMATION OF HUMAN 
RESOURCE MANAGEMENT 

Automation         IT Development  
Digitalization 
Robotization / Human-AI            Globalization of the labor market                 Remote work 
            Development of digital skills             
Remote work 

 Increased productivity     Job losses               
 Employment       flexibility  Digital inequality  
 New learning       opportunities  Stress and adaptation difficulties  
 Entering the global market    Reducing social ties            
 The emergence of new professions    The need for constant  

                                                                                             Retraining 

EMPLOYMENT TRANSFORMATION AND HR MANAGEMENT 
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digital skills as a central factor in human capital 
development. 

Thus, the analysis of the scientific literature shows 
that digital transformation is a multidimensional 
process that not only changes the methods of human 
capital management, but also sets the state the task 
of developing new regulatory mechanisms to ensure 
sustainable economic development. 
 

6. CONCLUSIONS 

Human capital is a key determinant of economic 
growth. The level of education, demographic 
characteristics, employment and competences of the 
population directly affect the country's ability to 
develop economically. The study shows that 
although Ukraine has a high percentage of the 
population with higher education (28% as of 2023), 
other indicators (low GDP per capita, high 
unemployment, negative natural growth) 
demonstrate weak realization of human potential. 

Current demographic crisis deepens the risks to 
the human capital reproduction. The natural decline 
in the population in both Ukraine and the EU 
indicates an aging population, the decrease in the 
labor force, and the need for new approaches to labor 
resource management. 

Ukraine has a significantly lower level of 
economic productivity compared to EU countries. In 
2023, GDP per capita in Ukraine was $5,181.4, 
while the EU average was $33,962. This gap reduces 
competitiveness of the Ukrainian human capital in 
the global context. 

Digital transformation is changing the structure of 
employment and skill requirements. Factors of the 
digital economy – automation, robotization, IT 
development, remote work and globalization of the 
labor market – have both positive and negative 
consequences. On the one hand, they create new 
opportunities, on the other hand, they displace low-
skilled labor and increase social inequality. 

The human capital management system in 
Ukraine needs digital modernization. In today's 
conditions, traditional mechanisms are no longer 
able to effectively respond to the dynamics of the 
digital economy. Flexible, analytically supported 
management using data, IT tools, and forecasting 
models is needed. 

The role of state regulation in the human capital 
development in the digitalization context is growing. 
The state must play not only a supervisory but also a 
proactive role - through investing in education, 
supporting digital competencies, and encouraging 
employers to modernize and be socially responsible. 

Improving state regulation to enhance digital 
transformation of the human capital management 
system and strengthen its role in economic 
development should be carried out in the following 
areas: 

1. Formation of the national program for 
development of digital competencies for the 
population, with the emphasis on continuous 
training, retraining and adaptation to the labor 
market in the digital economy. 

2. Transforming education through the 
integration of digital skills, critical thinking, 
information management, and IT literacy at all levels 
– from schools to vocational and higher education. 

3. State incentives for creation of high-tech 
jobs, encouraging businesses to invest in digital 
innovations, and developing the IT sector, startups, 
and technology parks. 

4. Regulation of the labor market in the context 
of digital transformation through improving labor 
legislation, taking into account new forms of 
employment (freelance, gig economy, remote work), 
ensuring social protection for new categories of 
workers. 

5. Ensuring equal access to digital infrastructure 
in rural areas, among socially vulnerable groups of 
the population, and the elderly. 

6. Monitoring digital inequality and 
effectiveness of investments in human capital. 

The results of this study have practical, analytical 
and strategic value for public policy, the education 
system, the labor market and the management of 
digital transformation, and also emphasize the 
strategic importance of investments in human capital 
in the digital era; serve as the basis for creating a 
national program for the development of digital 
competencies; show the need to integrate education, 
ICT and labor market regulation into a single policy 
context. 

Further research may be aimed at analyzing 
implementation of programs to develop digital 
competencies of the population, studying their 
impact on employment, productivity, and adaptation 
to the digital labor market. 
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