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This study explores the mechanisms for implementing an integrated system for managing the digital development
of human capital within enterprises in the context of Kazakhstan's transition to a digital economy. The research
substantiates the need for a holistic model of human capital assessment and development that combines technological,
organizational, and educational components. Using an integrative approach, the authors propose a structural-
functional mechanism encompassing evaluation, formation, and growth of human capital through collaboration
between enterprises, universities, and state institutions. The model includes a multi-level algorithm linking mission,
goals, and sub-goals of the process, ensuring systemic coordination and adaptability to digital transformation.
The paper also introduces the design of an information system that automates data collection, monitoring, and
forecasting of human capital indicators, enabling quantitative evaluation of digital competencies and efficiency
of investments in workforce development. The proposed methodology integrates principles of economic efficiency,
feasibility, and innovation sustainability. The results contribute to strengthening Kazakhstan's scientific and
practical foundation for digital workforce management and can be applied to industrial enterprises, educational
institutions, and policymaking. The study highlights the theoretical significance of defining digital competence as a
multidimensional construct encompassing literacy, creativity, and analytical capacity to use technology productively.
Overall, the proposed integrative mechanism enhances the methodological toolkit for managing human capital
under digitalization and provides strategic insights for ensuring competitiveness and socio-economic resilience in
the digital age.
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PaxmeTyniHa XKubek BepnibekiBHa

€BpasifiCbkuii HaLioHanbHUM yHiBepcuTeT im. J1.M. M'yminboBa
Hapimb6eToBa Ankepum XXakunbekoBHa
CxigHo-KasaxcTtaHcbkuit yHiBepeuTeT iMeHi C. AMaHxonoBa
KopHeTt PycnaH CeprinoBu4

lNonTaBCbkUi AepxaBHUN arpapHUi yHiBepcuTeT

MEXAHI3M BITPOBA/KEHHS NPOLECY
IHTEI'POBAHOI'O YIIPABJIIHHA HU®POBUM PO3BUTKOM
JIIOACBKOI'O KAIIITAJIY HIAITPUEMCTBA

Y emammi docniosceno mexanizmu 6npogaddicernts iHmezpo8anoi cucmemu YRpasiints yugposum po3eumkom
JHOOCbKO2O Kanimany Ha nionpuemcmeax y Konmmexcmi nepexody Kazaxcmany oo yugpoeoi exonomiku. ocni-
0oicents 00TPYHMOBYE HeOOXIOHICMb YiNiCHOT MOOeNi OYiHKU MA PO36UMKY JI0OCbKO20 KANIMAly, sKad HOEOHYE
MeXHON02IUHI, Opeani3ayilini ma oceimui KoMnonenmu. Bukopucmosyiouu inmezpamugnuil nioxio, asmopu npo-
NOHYIOMb CIMPYKMYPHO-DYHKYIOHATbHUTL MEXAHIZM, WO OXONIIOE OYIHKY, (POPMYBAHHSA Ma 3POCMAHHSA H00CLKO2O
Kanimany udepe3z Cnignpayio Mixc nionpuemcmeamu, yHigepcumemamu ma 0epicagHumu ycmanosamu. Moodenw
8KII0YAE 6A2AMOPIBHESUIL ACOPUMM, W0 NO8 SA3YE MICio, Yini ma nioyini npoyecy, 3a6e3neyyoyu CUCeMHy KOop-
OuHayilo ma adanmusHicms 00 yugpposoi mpancghopmayii. ¥ cmammi maxosc npedcmasieno npoekm ingopma-
YIHOI cucmemu, KA A8MOMAmMuU3ye 30ip OAHUX, MOHIMOPUHE Ma NPOSHO3YEAHHA NOKA3HUKIE TI00CLKO20 KANimaJy,
wWo 00360715€ KINbKICHO OYIHIO8AMU YUDPOSI KoMnemeHyii ma eexmusHicmy iHgeCmuyiil y po3sumox pooouoi
cunu. 3anpononosana mMemoooio2is inmeepye NPUHYUNU eKOHOMIYHOI epekmusHocmi, 0OYLIbHOCHT Ma IHHOBAYIl-
Hoi cmitikocmi. Pezynomamu cnpusitoms 3miyneHHI0 Haykogoi ma npaxmuynoi oazu Kazaxcmany onst ynpaeninmus
yuppPosor pobouoio Cunor Ma MONCYymv OYMu 3ACMOCO8AHT 00 NPOMUCLOBUX NIONPUEMCME, HABYATLHUX 3AK1A0I6
ma nonimuku. Y 0ocnioscenni nioKpecioemvbcs meopemuyne 3Ha4eHHs GU3HAYEHHsl Yu@dpoeoi KoMNEemeHmHOCI
K 6a2amosUMIpHO20 KOHCMPYKIMY, WO OXONIOE 2PAMOMHICb, KDEAMUGHICIb MA aHATIMUYHI 30i6Hocmi 00 npo-
OYKIMUBHO20 GUKOPUCIAHHA MEXHON02Il. 3a2a10M, 3anpONOHOSAHUL IHMeSPAMUBHUTE MEXAHIZM POUUPIOE MemO-
0on02iuHUl IHCMPYMeHmapitl 0151 YAPAGIiHHsL TI0OCLKUM KANIMALoOM 8 YM08ax yugposizayii ma nadae cmpame-
2iuni ioei 015 3a6e3neventst KOHKYPEeHmMOCNPOMONCHOCTE MA COYLANbHO-EKOHOMIUHOT CMIUKOCI 8 YUpPOosy enoxy.

Knrwouosi cnosa: yugposuii moocokuii kanimarn, yugposa mpancgopmayis, mooenb KoOMnemeHyil, MexaHiam
VAPABATHHAL.

Introduction. The process of assessing, forming, and skills to economic growth. Schwab [2] and Bryn-
and developing human capital as elements of its ma-  jolfsson & McAfee [3] emphasized the need to rethink
nagement system is a pressing management task in the ~HR management models in the era of artificial intel-
digitalization field, as human capital enables digital ligence. Contemporary research [4—6] proposes inte-
development in a dynamically changing external envi-  grating Big Data and competency analytics to assess
ronment. This task is achieved through a number of sub-  the impact of digitalization on human capital, which
processes: assessing, forming, and developing human  requires the development of new methodological tools.
capital at enterprises. Davenport & Harris [7] demonstrate the effectiveness of

Materials and Methods. The study is based on data-driven analytics (HR Analytics) in forecasting tal-
integrative and system-functional approaches, provid- ent needs. The OECD [8] emphasizes the importance of
ing a comprehensive consideration of the processes of  systematically assessing digital skills for building sus-
assessing, forming, and developing human capital in the  tainable employment strategies, while Autor [9] points
context of digital transformation. This approach allows  to a shift in professional roles toward cognitive-innova-
us to consider human capital not in isolation, but as a  tive professions.

key element of the digital economy ecosystem, where The integrated approach involves the creation of
enterprises, universities, and government institutions a unified research and education center (REC) for the
interact. assessment and development of human capital, combin-

In the global scientific literature, this issue is actively  ing the resources of universities, technology parks, and
explored within the framework of theories of intellec-  business incubators. This center will implement the sub-
tual capital, digital competencies, and innovative human  processes of assessing, forming, and developing human
resource management. For example, Becker [1] laid the  capital, as well as test analytical models and digital tools
foundation for assessing the contribution of knowledge in practice (Fig. 1).
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Integrative approach
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methodological support
(support)

jointly implement these
functions within the project
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Fig. 1. Functions and approaches in organizing the assessment, formation,
and digital development of human capital

Note: compiled by the authors

The study utilizes methods of structural-functional
analysis, modeling, economic-mathematical analysis,
and expert assessment to identify key factors in the effec-
tiveness of human capital management.

Results. The design of a mechanism for implement-
ing the integrated digital human capital development
management process at an enterprise will be based on
the following principles: feasibility, cost-effectiveness,
consistency, variability, and standardization. The gen-
eral algorithm for designing a mechanism for imple-
menting the integrated digital human capital develop-
ment management process at an enterprise is presented
in Fig. 2.

In the first stage, “Formulating the Target Func-
tion”, a typical target function for providing services
is defined:

— assessing the structure and degree of human
capital development towards digitalization;

— developing a human capital development program
towards digitalization, taking into account the specifics
of the research object.

In the second stage, “Constructing a System of
Goals”, the typical goal is transformed into a system of
goals grouped into two areas:

18

1) Target objectives specify the areas of activity of
the mechanism for implementing the integrated digital
human capital development management process at an
enterprise, such as primary, auxiliary, maintenance, and
management.

2) The target indicator system is based on the bal-
anced system of R. Kaplan and D. Norton [10]:

Thus, the structure of goals can be represented as a
function:

PI={M, Di, Zij, zjk},

where M is the mission; Di are the activities of the
i-th functional block; Zij are the tasks of the i-th functional
block, j = 1...n is the number of tasks of a given activity;
zjk are the subtasks of the j-th task, k=1...n is the number
of subtasks of the tasks of a given task.

Figure 3 shows the specification of target objec-
tives for the activities of the integrated digital human
capital (HC) development management process at an
enterprise.

This system of target objectives will enable moni-
toring of human capital assessment and development in
the direction of digitalization and the development of
measures to achieve these objectives.
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1. Formulating the target function of the mechanism for implementing the integrated management
process for digital human capital development at an enterprise
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2. Building a system of goals
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2.1. Definition of a group of target tasks
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2.2. Definition of a group of target indicators

3. Designing an organizational structure
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4. Design of market activity infrastructure
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4.1. Defining a subset of
target tasks for interaction
with infrastructure entities

4.2. Definition of a subset of typical
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infrastructure entities
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relationships in
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5. Design of an information system and its automation
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5.1. Engineering and
technical design
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engineering design

5.4. Software
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6.1. Organizational
service design

6.2. Information service design

6.3. Designing a
cybersecurity system

Fig. 2. Algorithm for the implementation mechanism of the integrated digital human capital
development process at an enterprise

Note: compiled by the author

At the third stage, the number of standard positions
is determined based on the number of identified sub-
tasks, as the kth subtask corresponds to the jth task of
each i-th activity. Thus, another hierarchical level {djk}
is added to the goal tree. The objective function of the
integrated digital human capital development process at
an enterprise will take the form:

PI={M, Di, Zij, zjk, dkt},

where M is the mission; Di are the activities of the i-th
functional block; Zij are the tasks of the i-th functional
block, j = 1...n is the number of tasks in this type of
activity; zjk are the subtasks of the j-th task, k= 1...n
is the number of subtasks within the tasks of this task;
dkt are the positions of the 4-th subtask, = 1...n is the
number of positions.
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At the fourth stage, the infrastructure for the inte-
grated management of digital human capital develop-
ment at the enterprise is designed, including the following
subprocesses:

1. Defining a subset of target tasks based on interac-
tions with specific infrastructure entities, through collabo-
ration, procurement, or outsourcing.

2. Defining a subset of typical positions that interact
with infrastructure entities.

3. Defining interaction relationships for problem solv-
ing. Relationships between positions depending on the
form of interaction can be formalized as:

G3=1{d,r},

where d are typical positions depending on the form of inter-
action; r are the types of relationships between them;
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713 Development of a mathematical and statistical
apparatus for assessing the human capital
722 Development of contracts with legal entities and
731 Feasibility study for software development

711 Development of a concept for methodological support
721 Development of guidelines for the patent service

712 — Development of tools and technology for assessing
732 Construction of an information model of the subject

arca

733 Algorithmization and software implementation of
software
z41 Educational and organizational work with clients
742 Methodological and diagnostic work with clients
751 Development of social and psychological technologies
knowledge
Z61 Conducting training courses and seminars
Z62 Participation in digital projects for human capital

752 Development of economic technologies and scientific

Fig. 3. Specification of target objectives for the activities of the integrated digital human
capital development process at an enterprise

Note: compiled by the authors

G3 is the organizational structure of the integrated
digital human capital development management process
at an enterprise, reflecting the subordination relation-
ships between positions.

This allows for the creation of conditions for the
formation of a unified internal information space with
defined communication, project, and process links.

The organizational structure of the integrated digital
human capital development management process at an
enterprise is shown in Fig. 4.

A programmer and a digital talent developer provide
software and hardware support for the procedures for assess-
ing, developing, and designing human capital. A coach-
ing psychologist and a sociologist-psychologist assess the
human capital development of the enterprise’s employees.
Aresearch teacher and digital talent analyst conduct research
on the formation and development of human capital. Design

This combination of linear-functional and matrix
organizational structures allows for more flexible and
effective use of human capital assessment and develop-
ment activities in the direction of digitalization.
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The sixth stage, “Information system design and
automation”, involves the creation and automation
of an information system for the integrated digital
human capital development management process at an
enterprise.

An information system is defined as an organization-
ally organized set of data arrays and digital technologies
for storing, searching, distributing, transmitting, and
providing information.

The design of the information structure of the inte-
grated digital human capital development management
process at an enterprise includes the following subpro-
cesses: design of organizational measures; engineering
and technical design of the system and application soft-
ware installation; engineering and software design; and
software and analytical design.

The sixth stage, “Software development” involves
the development of a software system for assessing the
enterprise’s human capital. This system will enable the
following: a) input and storage of information about
employees and ongoing digital projects; b) determination
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Head of the research and education center for the Assessment and Development of Human Capital in the
Field of Digitalization
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Project Manager
| |
programmer DT-engineer
Psychologist- Psychologist-
coach sociologist
Research teacher DT- analyst

Design and development of human capital

Fig. 4. Organizational structure of the integrated digital human
capital development management process at an enterprise

Note: compiled by the authors

of indicators characterizing the level of the enterprise’s
digital potential; c) analysis of the dynamics of the level
of digital potential; d) assessment of the effectiveness of
investments in human capital. f) Forecasting the develop-
ment of human capital for the company’s employees.

Further work on the use of the management informa-
tion system will be aimed at automating activities in the
following areas:

1. Administrative guidance for assessing and devel-
oping human capital in the direction of digitalization,
including: the process of providing reliable information
on financial status; monitoring the activities of struc-
tural divisions; clear coordination of primary, support,
auxiliary, and management activities.

2. Operational activities, including: the process of
organizing and conducting the assessment and develop-
ment of human capital for enterprise employees; pro-
cessing the obtained results and creating correspond-

ing databases; entering and monitoring orders for the
assessment and development of human capital for the
company’s employees.

3. Management activities, including: developing and
populating a data array; entering and analyzing statistics
on work performed; information support for effective
human capital management.

Conclusions. The study’s results have both theoreti-
cal and practical significance, providing a foundation
for improving scientific and methodological tools for
assessing, developing, and nurturing human capital in
the context of digital transformation. Implementing the
proposed mechanism for comprehensive management of
digital human capital development at enterprises, based
on an integrative approach, will improve the efficiency
of human resource management, accelerate digitaliza-
tion processes, and ensure their long-term competitive-
ness in the new economic reality.
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