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Abstract

The article describes modern trends in the development of human capital. The principles that should be in-
cluded in the development of human capital in the conditions of digitalization are argued; the principles of pro-
gressiveness, complexity, adaptability, perspective, proactivity and economy are chosen. It was determined that
the key principle is proactivity, which gives an advantage in preparation for changes caused by digital transfor-
mations, quick adaptation, acquisition of new abilities and digital skills. the methodological toolkit for the analysis
and development of the human capital of industrial enterprises, which involves its evaluation in terms of value,
analysis of the impact of human capital on economic indicators, cause-and-effect analysis of the conditions and
results of the use of human capital, verification of digital competences of employees in digitalization strategies,
forecasting of economic effects for the enterprise, is substantiated under the influence of changes in human capital

based on digitalization.
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Introduction. For quite a long time, a person was
considered only an expendable factor in production,
and investments in education were considered unpro-
ductive. However, the transition to industrialization and
the scientific and technological revolution of 1950-
1960 inevitably changed the attitude to human capital
and education, which, in turn, became the impetus for
the emergence of the theory of human capital [1] . The
consequences of the revolution caused global transfor-
mations in the world, in particular, the role of man, his
education, previously acquired experience and profes-
sional qualifications became even more significant in
the economy.

The active introduction of digital technologies in
the 21st century began to change not only economic
processes, but also all spheres of human life, as a result
of which it led to a change in work, namely, an increase
in the role of intellectual and creative work. The nature
of employment has also changed (it became possible to
work remotely), the requirements for the level and qual-
ity of education, as well as professional qualifications,
have increased even more.

The concept of "human capital” has also under-
gone significant changes over the past centuries and is
constantly supplemented with new characteristics,
transforming from an industrial system to an informa-
tional and virtual one. Given the rapid development of
the Internet, digital technologies, and artificial intelli-
gence over the past ten years, new conditions for doing

business are being created, as well as the need for hu-
man capital development in digitalization conditions.
Freelancing, outsourcing, gig -economy, management
of contingent personnel, and robotics are just a few of
the latest terms directly related to the development of
human capital.

Having considered the main characteristics of hu-
man capital, the interpretation of the concept of "human
capital” in the conditions of digitalization of the econ-
omy was proposed [2].

Human capital is a productive and rapidly adapt-
able to social, and economic changes and digital trans-
formations resource of the economic system with imma-
nent properties, formed thanks to the accumulation of
experience, knowledge, competencies, and abilities, ex-
pressed in added value.

The digital transformation (digitalization) of all
spheres of the economy undoubtedly calls for the crea-
tion of a new concept of human capital development,
which would be relevant in the current environment,
which is constantly transforming. The concept of "hu-
man capital”, which appeared during the period of in-
dustrialization and with the transition to new stages of
the development of society, acquired new features, and
for now, needs to outline its characteristics in the con-
ditions of digitalization of the economy.

Main part. With the development of digitaliza-
tion, productive characteristics are undergoing greater
changes, and if we take into account the aspect of the
adaptive environment, then human capital is formed
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based on new meaningful characteristics due to the dig-
italization of the economy from the standpoint of em-
ployees and employers (Figure 1).

Ability to be flexible and adapt to societal de-
mands. For employees today, this meaningful compo-
nent is key, as adapting to new trends enables the em-
ployee to be competitive in the labor market.

Ability to learn and constantly improve qualifica-
tions. If a person does not learn throughout his life, he
is stuck in the past, the digital divide widens, while job
offers decrease.
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Ability to master a new profession. This compo-
nent concerns changes like work and the introduction
of technologies, along with which professions are
changing. Yes, the once prestigious profession of a
computer adjuster has disappeared with the advent of
new technologies, and instead, employers need masters
of repairing computers and various equipment, system
administrators, and all kinds of engineers. If a person
does not learn a new profession, another qualified
worker can take his place.

Figure 1. — Meaningful productive characteristics of human capital under digitalization of the economy from the
standpoint of employees and owners (employers)
(formed by the authors)

Ability to work remotely. This component has a
proactive nature, as the transition of most processes to
the online format is predicted.

The ability to set up and control the work process
remotely correlates with the previous component, as the
employer or company owner needs to set up processes
so that in the future it is possible to manage production
and business processes without leaving home or even
being in another country.

The ability to digitize and automate processes
characterizes the owner as a progressive leader who un-
derstands global trends and strives to develop his own
business under the requirements of today's society, to
form an efficient production that can compete on do-
mestic and international markets.

The ability to provide training and retraining of
personnel implies a correlation between the increase in
the level of knowledge of human capital and the deep-
ening of digitalization, and in the future and virtualiza-
tion of processes, since thanks to employees, moderni-
zation of production can be made.

Ability to automate/robotize production pro-
cesses. The implementation of this component will re-
quire qualified personnel, attracting investment in re-
equipment, and motivating all participants in the pro-
cess to modernize and improve working conditions to

increase labor productivity and receive acceptable in-
comes.

The development of human capital should be
based on somewhat traditional principles, but with the
transformation of economic processes and the environ-
ment based on digitalization, the approaches that are
embedded in their observance are changing.

So, for example, the principle of progressiveness
can be defined in a new way. It is necessary not only to
follow trends and follow the example of developed
countries but also to build our scenarios that would be
unique and take into account the opportunities and the
level of development of digital skills of human capital.
Certain industrial enterprises have experience in the
digitalization of processes, for example, in the admin-
istration or selection of employees, while enterprises in
the IT sphere have long been reformatted, they only
need to adjust and finalize the mechanism. Certain en-
terprises have not yet started the digitalization process.
Human capital must be able to continuously learn and
develop their skills to meet the demands of the labor
market. New skills and competencies are becoming es-
sential for success at work as digital technologies are
constantly evolving. The principle of progressiveness,
based on the experience of digitalization of Ukrainian
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and foreign companies, is aimed at helping in the train-
ing and development of human capital.

Regarding the principle of comprehensiveness, it
is worth noting that attention should be paid not only to
all factors that affect the development and activity of
human capital but also to those factors that may appear
in the future. That is, predict possible changes and be
ready that these factors will also determine the further
development of events, as well as determine which fac-
tors of production are directly influenced by human
capital. So, for example, there is an opportunity to take
into account the changes that may occur if the future
vector of Ukraine's development is directed to virtual-
ization. The principle of complexity also helps us un-
derstand that human capital is not just the sum of indi-
vidual skills and knowledge, but a system that consists
of different elements that interact with each other. Be-
cause digital technologies are not self-sufficient, but
only tools that can be used to solve problems and
achieve goals, comprehensive problem-solving re-
quires human capital that can think critically and ana-
lyze.

The principle of proactivity should be considered
the key among all principles. If it were not for the force
majeure circumstances of 2020, society would not be
ready for the transition to digital rails. This event was
the first push that made it possible to realize the need to
move most processes into the digital space. This grad-
ual partial transfer of certain processes to a remote for-
mat using cloud technologies, platforms for video con-
ferences, and other tools made it possible to continue
work during the full-scale war. People have become
more flexible and mobile, moving to less affected re-
gions, not leaving their jobs, but moving into a digital
environment. Analysis of prospects for the develop-
ment of society and readiness for changes is a key char-
acteristic of the principle of proactivity. In the context
of human capital development, the principle of proac-
tivity means the ability to learn new things, readiness
for changes, constant search for new growth opportuni-
ties, and maintaining one's competitive position in the
labor market. Proactive people, that is, those who not
only adapt to the challenges of society but also analyze
and prepare for possible further changes, have an ad-
vantage in today's digital environment.

The principle of adaptability or flexibility is a sup-
plement to the principle of proactivity, because proac-
tivity involves predicting possible changes in the fu-
ture, while adaptability helps to adapt to changes, tak-
ing into account different situations and moving to a
new concept of development as much as possible, both
for an individual and for the enterprise as a whole. The
ability to be flexible means to increase prospects and
productivity, because it is precisely such human capital
and an enterprise that is characterized by flexibility that
can stand in a competitive and changing environment.
People who cannot adapt to new realities become un-
employed, and enterprises go bankrupt and disappear.
That is, the principle of adaptability in the context of
the development of human capital in the conditions of
digitalization means the ability to adapt to new technol-
ogies to change one's skills and competencies under the
needs of the labor market. For example, businesses can

adapt their operations to digital technologies by using
cloud storage for data processing or automating their
business operations.

The next principle, which is selected for our con-
cept, is the principle of economy, which involves the
minimization of costs for production processes. This
principle in the concept of digitization can be applied
through the implementation of digital competence strat-
egies since the digitization of document flow and com-
munications can simplify the relationship between de-
partments, increase awareness, and automate decision-
making. The principle of economy means that it is nec-
essary to use the minimum amount of resources to
achieve the maximum result, and in the context of the
development of human capital in the conditions of dig-
italization use digital technologies to train and upskill
people faster, with lower costs and maximum effi-
ciency.

Another principle that is worth paying attention to
is the perspective principle, which will foresee not only
changes in society that must be predicted in the future
but also take into account the prospects of the organi-
zation itself and human capital in new realities. Digiti-
zation will transition to virtualization, new aspects of
development will begin to appear, for which you must
be ready and which will bring new perspectives both
for employees and for the enterprise as a whole.

The development of human capital should be ac-
companied by a methodological toolkit that will pro-
vide both an analysis of the level of development and
determine the necessary digital competencies for the
implementation and implementation of its development
strategies [3].

First of all, it is necessary to assess the human cap-
ital of the enterprise in terms of value. There are differ-
ent methodical approaches to evaluating human capital.
For example, for its assessment of a separate enterprise,
it is suggested to apply the following indicators for sev-
eral years: net profit of the enterprise; the average
monthly salary of one employee in US dollars; the num-
ber of innovative developments; the rate of turnover of
highly qualified personnel; professional development
of employees; the number of employees with higher ed-
ucation [4].

A cost approach is used to determine the value of
human capital based on the following methods [5]:

— the method of determining initial costs in-
volves calculating costs for the formation and repro-
duction of human capital and further discounting these
costs. It is the basis for determining the initial (account-
ing) value of human capital;

— method of accounting for restoration (repro-
duction) costs. The cost of restoration is equal to the
cost necessary to create an exact copy of the given in-
tangible asset. The essence of this method is to assess
the subjective value of an employee for a specific com-
pany. The estimate can be obtained as a result of mod-
eling the situation of a sudden dismissal of an employee
and calculating the amount of costs for the formation of
knowledge and skills of a new employee, as well as the
unearned profit during this formation;
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— replacement cost accounting method. The
costs of replacing an employee include the cost of se-
lection, hiring and training of the replaced workforce,
which is formed from the following group of costs [5].

From our point of view, for the effective use of
human capital at enterprises, it is worth finding out the
value of human capital for the enterprise, which will
provide an opportunity to determine how much the en-
terprise is equipped with, and what share such capital
makes up in the total cost. For this purpose, you can use
the AK model (R. Lucas) [6], what takes into account
the value of human capital in terms of value. Applying
appropriate procedures to the model allows you to de-
termine the value of human capital through the equation
of net income from the sale of products, depending on
the technological parameter, physical capital (fixed as-
sets), the number of employees, and the level of human
capital possessed by a typical representative of the
workforce.

The next methodical metric for use in the develop-
ment of human capital can be the analysis of the influence
of human capital on the economic indicators of the enter-
prise [7]. Knowing the value of human capital, it is ad-
visable to determine whether it has an impact on the re-
sulting indicators of the enterprise, such as labor
productivity, gross profit per person, and income from
the use of the labor of one employee, which can be car-
ried out with the help of correlation analysis. This will
allow us to determine the importance of human capital
in the efficiency of the production and economic activ-
ity of the enterprise.

Investing in the development of human capital in
the context of digitalization requires finding out
whether, indeed, the conditions created for
development provide the expected results from the use
of such capital after development measures [8]. For this
purpose, it is advisable to apply a cause-and-effect
analysis of the conditions and results of the use of
human capital. To do this, you can use taxonomic
analysis, which allows you to determine cause-and-
effect relationships between indicators of financial and
economic activity and the development of human
capital in the conditions of digitalization. As indicators
of the conditions for the effectiveness of the
development of human capital, the following can be
used: the share of wages in net income, average
monthly wages, capital resources, the level of
investment per person, and the general level of staff
turnover. It is advisable to evaluate the conditions of the
effectiveness of the use of human capital by such
indicators as labor productivity, gross profit per person,
added value of human capital, the ratio of the growth
rate of gross profit and the growth rate of the cost price,
as well as the ratio of the growth rate of labor
productivity and the growth rate of the wage fund.
Based on collapsing parameters and taxonomic
analysis, it is possible to establish indices of the
conditions for ensuring the effectiveness of human
capital and the effectiveness of the use of human
capital. Their comparison will make it possible to
determine the type of economic behavior of enterprises
and the necessary economic actions to improve the
digital competencies of employees.

The next methodical tool is the verification of dig-
ital competencies of human capital for digitization
strategies [9]. Such a verification using Saati's method
[10] and the index of digital competence allows you to
determine the necessary set of digital skills for each of
the digitalization strategies, which will optimize their
implementation and ensure the effectiveness of imple-
mentation.

of digitization strategies through the use of human
capital developed based on digitization requires eco-
nomic and mathematical modeling to determine the
predictive data of the feasibility of investing in several
measures, including increasing the armed forces of em-
ployees with digital technologies and software, invest-
ing in training and improving the qualifications of em-
ployees, increasing employee wages with a high level
of digital competencies. Forecasting economic effects
for the enterprise under the influence of changes in hu-
man capital based on digitalization will allow the estab-
lishment of the expediency of implemented economic
and organizational measures.

Conclusions. In general, the study of the concept
of "human capital” made it possible to distinguish its
economic meaning and key features that were charac-
teristic of different periods from the period of industri-
alization, informatization to modern times, where soci-
ety acquires signs of digitization and partial virtualiza-
tion. In the studies of scientists, the content of the
concept of human capital did not change significantly,
acquiring new features with the transition to new stages
of development, but a modern definition of human cap-
ital, which would include elements of digitalization of
the economy, was not formed. Undoubtedly, the list of
characteristics that human capital must possess is be-
coming more complex and taking on new forms, which
include the ability to master digital competencies, be
adaptable, and be able to work remotely. The principles
and methods of evaluating the development of human
capital described in the article provide an opportunity
to comprehensively approach the change of the devel-
opment strategy of enterprises, since, by verifying the
presence of digital competencies among employees,
there is an opportunity to increase the efficiency and
competitiveness of the enterprise.
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