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Summary. This study examines the impact of digitalization and artificial intelligence (Al) on
organizational human capital and proposes an approach for assessing the effectiveness of its devel-
opment. Based on a critical analysis of domestic and international research, human capital is consid-
ered through knowledge, skills, experience, motivation, and health, while its effectiveness is evalu-
ated using productivity, innovation, employee satisfaction, and organizational adaptability. The
study identifies digitalization and Al as major factors transforming employee competencies, labor-

Keywords: human capital, market requirements, work organization, and human capital management. Particular attention is
digitalization, artificial given to automation, digital skills, flexible employment, staff training, and the changing role of em-
intelligence, efficiency, ployees in technology-intensive environments. An integrated assessment approach is proposed that
competencies, labor market incorporates weighted indicators and allows organizations to adapt their evaluation criteria to indus-

try characteristics, organizational size, and strategic objectives. The study also proposes formulas for
assessing human capital efficiency and its development over time, including the influence of risk
factors. The findings emphasize the importance of continuous investment in employee competencies
and organizational adaptability under ongoing digital transformation.
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Introduction

Human capital is generally understood as a combination of knowledge, skills, experience, and health that
contributes to economic and organizational development. Schultz (1961) emphasized investment in human
capital as an important factor in economic development, while Becker (1964) highlighted education and pro-
fessional training as key determinants of human capital formation. These approaches established human capital
as a strategic resource essential for long-term economic development.

Subsequent research expanded this concept by incorporating social and technological factors. Heckman
(2011) emphasized the importance of human capital development, whereas Davenport (2018) highlighted the
transformative role of artificial intelligence and digital technologies. Recent studies have also examined the
relationship between human capital and organizational competitiveness (Brzakovi¢ et al., 2023), flexible work-
ing arrangements (Algasa & Noor, 2022), organizational performance (Austin-Egole et al., 2022), and em-
ployee performance (Orishede & Ndudi, 2020).

Domestic research similarly considers human capital through knowledge, practical skills, and motivation
(Bondarenko, 2006) and recognizes its importance for organizational competitiveness (Gromova, 2014). More
recent studies emphasize the influence of digitalization, information technologies, and employee competencies
on human capital development (Kondrashov et al., 2017; Malakhov & Smyslyaeva, 2022; Podverbnyh et al.,
2024). Despite differences in emphasis, these approaches identify knowledge and skills as fundamental com-
ponents of human capital. Accordingly, this study examines the influence of digitalization and artificial intel-
ligence on organizational human capital and proposes an approach for evaluating the effectiveness of its de-
velopment under modern technological conditions.

Results

Modern literature distinguishes different types of human capital according to alienability, individual or
corporate characteristics, national affiliation, and the distinction between general and specific capital (Mineeva
& Neganova, 2009; Salutova, n.d.). The continuing expansion of the concept also suggests the emergence of
new interpretations and forms of human capital (Drozdov, 2013; Kapelyushnikov & Lukyanova, 2010).

In this study, an organization’s human capital is defined as a set of employee characteristics—including
knowledge, skills, practical experience, motivation, and health—used to achieve strategic goals and perform
current organizational tasks. Its structure may include intellectual capital (knowledge, skills, and creativity),
social capital (interaction and cooperation), emotional capital (motivation and loyalty), and physical capital
(health and working capacity).

The practical application of the human capital concept requires its operationalization through measurable
indicators. Its assessment should therefore consider the value, efficiency, and dynamics of its components.
Depending on the objectives and available information, organizations may apply cost, income, or market ap-
proaches. The cost approach considers expenditures on recruitment, training, and professional development;
the income approach evaluates the economic returns generated by human capital; and the market approach
relies on comparisons with similar assets. Combining different approaches may provide a more comprehensive
assessment, while regular evaluation is necessary because human capital changes over time.

The efficiency of an organization’s human capital development can be understood as the relationship be-
tween the achievement of strategic objectives and the resources invested in developing and utilizing employee
knowledge, skills, and experience. Its assessment may be based on four principal indicators: labor productivity,
employee innovation, employee satisfaction, and organizational adaptability.

Effective human capital management contributes to organizational competitiveness and sustainable de-
velopment. It requires continuous investment in employee development, favorable working conditions, effec-
tive interaction between management and staff, and opportunities to improve and apply professional compe-
tencies. Assessment should also consider qualification levels, work quality, staff turnover, and the return on
investment (ROI) in employee training. In particular, a positive training ROI indicates that the financial bene-
fits associated with staff development exceed the corresponding costs. These indicators collectively enable
organizations to identify weaknesses and determine priorities for further human capital development.

To assess the effectiveness of an organization’s human capital development, five main stages are pro-
posed: (1) identifying its components; (2) estimating the cost of each component; (3) determining the total or
weighted average cost of human capital; (4) identifying and analyzing existing problems; and (5) developing
measures to optimize its structure.

Among the factors affecting human capital, digitalization and artificial intelligence (Al) have become
increasingly important. Digitalization introduces technologies such as process automation, big data, and cloud
computing, thereby increasing demand for digital literacy and analytical skills. Al further transforms the labor
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market by automating routine tasks, supporting data analysis and process management, and creating new pro-
fessional requirements.

These transformations are particularly evident in the financial, retail, transport and logistics, and industrial
sectors. Al enables automation of data processing, risk analysis, and customer service in finance; personaliza-
tion, demand forecasting, and supply-chain optimization in retail; and the development of intelligent manage-
ment and autonomous technologies in transport and logistics.

In industry, digitalization and Al promote automation, robotics, and data-driven optimization, increasing
demand for specialists in data analysis, machine learning, software development, and cybersecurity. Similar
transformations are occurring in socially significant sectors, particularly healthcare and education, while rou-
tine and repetitive tasks are increasingly automated or redesigned.

In Russia, however, the effective adoption of digitalization and Al is constrained by three major chal-
lenges: digital inequality, a shortage of qualified specialists, and insufficient investment in human capital and
technological development. Uneven access to digital infrastructure, particularly in rural, mountainous, and
remote areas, limits the adoption of advanced technologies. At the same time, shortages of Al and IT specialists
restrict innovation and technological competitiveness. Insufficient investment in research and development
further limits the creation of domestic Al solutions and increases dependence on external technologies.

To realize the potential of digitalization and Al in Russia, coordinated measures are required to expand
digital infrastructure, stimulate investment, support research and innovation, and strengthen the regulatory
framework. Economic incentives, including targeted grants, subsidies, and tax measures, can encourage or-
ganizations to invest in digital technologies and Al solutions. At the same time, broader access to digital in-
frastructure and expanded education and professional training are essential for developing the required com-
petencies.

The study identifies three principal effects of digitalization and Al on organizational human capital. First,
technological transformation increases qualification requirements and demand for digital literacy, data analy-
sis, adaptability, and non-routine problem-solving skills, requiring continuous employee training and retrain-
ing. Second, Al automates routine tasks and allows employees to focus on creative and strategic activities
while supporting recruitment, performance assessment, and other human resource management processes.
Third, digital technologies facilitate flexible and remote employment, expanding access to talent while increas-
ing the importance of self-organization, communication, and time-management skills.

To assess the effectiveness of human capital in the time period t1, the following formula can be used:

(PD+IN+ES)*OA
Ac

EHCtl =

) 1

where EHCt1 is the efficiency of the human capital of an organization in the time period t1; PD is productivity;
IN is the set of innovations; ES is employee satisfaction; OA is the organization's adaptability to environmental
conditions; Ac is aggregate cost.

To clarify the calculation, weights can be introduced into formula 1 depending on the significance of the
indicator. In this case, formula 1 will be as follows:

EHCt1 =
Ac

(2)

where W1-W4 are the corresponding weights characterizing the significance of the components (0<W<1).

The need to consider weights for each component based on industry, size and strategic goals is critical. In
this regard, it would be useful to develop a framework within which organizations could adjust the weighting
factors according to their specific context. For example, a knowledge-intensive organization may place greater
emphasis on innovation than a trading company focused on operational efficiency.

Each component of the formula requires detailed disclosure, including its essence, measures and methods
for determining values.

For example, productivity reflects the ability of employees and the organization as a whole to achieve set
goals with minimal time and resource costs. In the context of using digitalization and Al, productivity is related
to the automation of routine processes, the use of Al to analyze data and optimize work processes.

Various indicators can serve as measuring instruments of productivity:

1. Output per employee of the organization (volume of products or services per unit of time).

2. Speed of task execution (time spent on performing specific operations).
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3. Resource utilization factor (the ratio of actually used resources to planned ones).

Methods for determining productivity values may include: analysis of KPIs (key performance indicators)
of employees, automated time tracking systems, comparison of indicators before and after the implementation
of digital solutions, etc.

Innovation is an important component of the formula for determining the effectiveness of an organization's
human capital development. Innovation is the ability of an organization to create and implement new ideas,
technologies, products or processes that improve competitiveness and efficiency. In modern conditions, inno-
vation is often connected with digitalization, the use of Al, and other advanced technologies.

The following indicators can be used to measure innovation:

1. The number of implemented innovative projects over a certain period.

2. The share of new products or services in total sales.

3. Investment level of R&D (research and development).

The following methods can be used to determine the values of these indicators: conducting internal audits
of innovation activity, analyzing the company's patent activity, assessing the market share occupied by new
products, and others.

Satisfaction is one of the difficult to define components of the formula for the effectiveness of an organi-
zation's human capital development.

Satisfaction reflects the level of employee satisfaction with working conditions, corporate culture, oppor-
tunities for professional growth and the implementation of digital technologies and Al. High satisfaction helps
to reduce staff turnover and increase staff involvement in solving the organization's development problems.

A number of relevant indicators can be used to measure the level of satisfaction:

1. Employee satisfaction index.

2. Rate of employee turnover.

3. Results of employee surveys and questionnaires.

Methods for determining the values of these indicators include conducting regular employee surveys, an-
alyzing feedback on employer platforms, and assessing engagement through monitoring systems.

To assess the effectiveness of human capital development in the time period t1 and t2, one can use the
calculation according to the formula:

EDHC(t1,t2) = EHC(t2) — EHC(t1) 3)

where EDHC (t1, t2) is the efficiency of development (growth) of human capital for periods of time t1 and t2;
EHC(t1) and EHC(t2) are the efficiency of the organization's human capital in periods of time t1 and t2, re-
spectively.

Formula 3, considering the heterogeneity of the risk impact at the stages of human capital development,
can also be modified to the following form:

EDHC(t1,t2,t3) = [EHC(t2) — EHC(t1) * R(t2, t1)] —
—[EHC(t3) — EHC(t2) * R(t3,t2)] 4)

where EDHC(t1,t2,t3) is the efficiency of development of human capital for periods 1, 2 and 3; R(t1,t2) is the
share of the result accounting losses due to the influence of risk in the period from 1 to 2 (0<R>1); R(t2,t3) is
the share of the result considering losses caused by the influence of risk in the period from 2 to 3 (O<R>1).

Calculations according to formulas 1 and 4 allow us to obtain general assessments of the effectiveness of
an organization's human capital for the compared periods of time and determine its trends. In addition, it is
possible to identify and analyze the impact of individual components of an organization's human capital to
optimize them.

If necessary, formulas can be contextualized, for example, by expanding the number of indicators used in
them (organizational culture, cooperation, etc.)

It should be considered the possibility of the discussion how the weighting of each component in formulas
1 and 2 (productivity, innovation, or employee satisfaction) may vary depending on the industry, size of the
organization, or specific strategic goals. This will allow for a more accurate interpretation and detailed disclo-
sure of the influence of factors on the effectiveness of human capital, which will contribute to the development
of correct conclusions and sound management decisions.
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Conclusion

1. The human capital of the organization is the most important characteristic of the state of the staff in-
volved in the implementation of strategic goals and solving current tasks of the activity.

2. Digitalization and Al have a significant impact on human capital development, changing skill require-
ments and transforming the labor market.

3. To improve the efficiency of human capital development, organizations need to implement modern
technologies, invest in employee training and adaptability to changing conditions.
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Pe3tome. B nccrnenoBaHum paccMaTpUBAeTCs BIUSHNE NU(PPOBU3ALNH U HCKyCcCcTBeHHOTO MHTEIUIekTa (VM) Ha YenoBeueckuii Ka-
ITUTaJl OPTaHU3aLNH U IPeyIaraeTcst MOAX0/ K olleHKe 3()(heKTUBHOCTH ero pa3BUTHs. Ha 0CHOBE KpUTHYECKOTO aHAIN3a OTEYECTBEH-
HBIX 1 3apyOeKHBIX UCCIICIOBAHNH YEIOBEYESCKIH KalluTall pacCMaTpUBAeTCsl Yepe3 3HaHUs, HaBBIKH, OIIBIT, MOTHUBAIMIO M 37I0POBEE,
a ero 3((eKTHBHOCTD OLIEHUBACTCS C MCIOJIB30BAaHNEM T0Ka3aTesell IPOM3BOIUTEILHOCTH, HHHOBAI[OHHOH eITeIbHOCTH, yIOBIIe-
TBOPEHHOCTH COTPYAHHKOB ¥ OPraHU3AI[MOHHOM alanTHBHOCTHU. B ncenenoBanny ud)poBH3aIys ¥ NCKYyCCTBEHHBIH HHTEIUIEKT OTpe-
JETAI0TCS KaK OCHOBHBIE (DaKTOPBI, TPaHC(HOpMHUPYIOIIHE KOMIETEHIINN PaOOTHUKOB, TPeOOBAaHHS PHIHKA TPY1a, OPTaHU3AIHIO TPy 1a
1 yTIpaBJICHUE YeNIoBeUecKnM KamuTaiaoM. Ocoboe BHIMaHME YAEIAETCS aBTOMATH3aINH, U(GPOBBIM HAaBBIKaM, THOKOH 3aHATOCTH,
00ydeHHIO MepcoHaNa W U3MEHSIOMEHCss poia pabOTHHKOB B TEXHOJIOTHYECKH MHTEHCHBHOH cpefe. IIpenmaraercss KOMIUIEKCHBIH
MOJXOJ K OI[EHKE, BKIIFOYAIOIINI B3BEIIEHHbIE TOKA3aTEN! U O3BOJIAIOMINI OpraHU3aIisAM alallTHPOBAaTh KPUTEPHUH OLIEHKH K 0Tpac-
JIEBEIM OCOOEHHOCTSIM, pa3Mepy OpraHU3allH M CTPATETHYECKHM IelsIM. B mccrieqoBaHUM TakKe Hpeyiararorcst (GOpMyIIbl IS
oleHKH 3()(HEKTUBHOCTH YEIOBEYECKOTrO KalHTala U JUHAMHUKH €r0 Pa3sBUTHS C TEUYEeHHEM BPEMEHHM, BKIIouas BIHsSHUE (HaKTOpOB
pucka. [ToyueHHsle pe3yabTaThl IOJYEPKUBAIOT BAXXHOCTh HENPEPHIBHBIX UHBECTULIMN B KOMIIETCHIIUN COTPYAHUKOB 1 OpraHU3alU-
OHHYIO aJIalITUBHOCTH B YCIOBUSIX ITPOJOIDKAIOIIEHCs dpoBOil TpaHCchopMaIuy.

Knroueewie cnoga: uenogeueckuil kKanumain, Yyu@dposusayusl, UCKyCCMeeHHblll uHmeniekm, IHekmueHocnv, KOMnemeHyuu, pblHoK
mpyoa

MUASIR TEXNOLOJi MEYIiLLOR NOZORO ALINMAQLA ROQOMSALLASMANIN VO
SUNI INTELLEKTIN iINSAN KAPiTALINA TOSIRi
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Xiilasa. Todgigatda rogemsallasmanin va siini intellektin (SI) toskilatlarm insan kapitalina tosiri arasdirilir vo onun inkisafinin
somaraliliyinin giymotlondirilmosi tiglin yanasma toklif olunur. Yerli vo beynslxalq todgigatlarin tongidi tohlili asasinda insan kapitali
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bilik, bacariq, tocriiba, motivasiya vo saglamliq baximindan nazardan kegirilir, onun somaraliliyi iso mohsuldarlq, innovasiya, isgilarin
momnunlugu vo toskilati adaptasiya qabiliyyati gostoricilori asasinda qiymotlondirilir. Todgigatda rogemsallasma va siini intellekt
is¢ilorin kompetensiyalarini, amok bazarmn taloblarini, smoyin togkilini vo insan kapitalinin idars edilmasini doyisdiron asas amillor
kimi miioyyon edilir. Avtomatlagdirmaya, rogomsal bacariglara, ¢evik mosgulluga, kadr hazirligina vo texnologiya tutumlu miihitdo
iscilorin doyisen roluna xiisusi digqet yetirilir. Cokili gostaricilori 6ziinds birlagdiran vo toskilatlara giymotlondirma meyarlarini saho
xuisusiyyastlorins, togkilatin 6l¢iisiine vo strateji moagsadlorina uygunlagdirmaga imkan veron kompleks giymotlondirmo yanagmasi toklif
olunur. Tadgigatda, hamginin risk amillarinin tasiri nazers alinmagqla insan kapitalinin somarsliliyinin va onun zaman {izrs inkisafinin
giymatlondirilmosi tgiin diisturlar toklif edilir. ©ldo edilon noticalor davam edon rogomsal transformasiya soraitindo iscilorin
kompetensiyalarina vo togkilati adaptasiya qabiliyyatine davamli investisiya qoyulusunun shomiyyatini vurgulayir.
Agar sézlar: insan kapitali, roQamsallasma, stini intellekt, samaralilik, saristalar, amak bazar:
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