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ABSTRACT:

The research examines the conceptual and applied aspects of modernizing business process
architecture in the context of the strategic development of contemporary entrepreneurship,
emphasizing the synergy between human capital and digital communications. The study aims to
generalize modern managerial and technological approaches to business process transformation amid
economic digitalization, the growing importance of knowledge resources, and the rapid development
of communication platforms. Particular attention is given to harmonizing organizational structures,
personnel competencies, and digital tools within long-term strategic management. The methodological
framework is based on the analysis of scientific literature and business process management practices,
system and process approaches, and concepts of strategic management, human capital, and digital
transformation. The research proposes an integrated atchitectural model of business process
modetnization that combines human capital, digital communication channels, and information-
analytical tools for managerial decision-making. The findings demonstrate that aligning personnel
competence development with digital communications enhances flexibility, adaptability, and
innovation while reducing time and transaction costs. The study highlights the role of digital
technologies and shows that their effective use depends on the development of digital communication
skills. Overall, such synergy is a key factor in sustainable strategic development and provides a
methodological basis for enterprise digital transformation.

Keywords: business processes, business process architecture, human capital, digital communications, strategic
development, digital transformation.

1. Introduction

Approaches to business management and the development of business processes
have undergone a substantial change in the twenty-first century as a result of the economy
and society being more digitalized. Modern entrepreneurship operates in conditions of
high dynamism of the market environment, increased competition, globalization and the
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rapid spread of digital technologies, which puts forward new requirements for flexibility,
adaptability and strategic orientation of management decisions. Under such conditions,
the key factors of sustainable development are not only material resources but also human
capital and effective digital communications, which form the basis of the innovative
potential of enterprises.

An important stage in the evolution of enterprise management is the transition
from fragmented improvement of individual functions to comprehensive modernization
of business process architecture. Traditional hierarchical models of activity organization
are increasingly proving to be insufficiently effective in conditions of rapid change, while
process-oriented and digitally supported approaches make it possible to ensure the
coherence of strategic goals, organizational structure and operational activities. In this
context, digital communications act not only as a tool for information exchange but also
as an environment for the formation of shared knowledge, coordination of actions and
making management decisions.

Along with the obvious advantages, the digital transformation of business
processes creates a number of challenges related to the need to combine technological
innovations with the development of human capital. Insufficient level of digital
competencies of personnel, resistance to organizational changes, and the gap between
strategic intentions and real processes of technology implementation reduce the
effectiveness of modernization efforts. This determines the need for a systemic approach
to rethinking the architecture of business processes, within which human capital and digital
communications are considered as interconnected and complementary elements of a single
management system.

In this context, the formation of models and approaches that allow for synergy
between the development of personnel competencies, organizational culture, and the
implementation of modern digital communication tools becomes particularly relevant.
Such synergy creates the prerequisites for increasing the transparency and manageability
of business processes, accelerating innovation cycles, and strengthening the competitive
positions of enterprises in the long term.

Thus, studying the issues of modernization of business process architecture based
on the synergy of human capital and digital communications in the system of strategic
development of modern entrepreneurship is a relevant scientific and practical task that
corresponds to modern trends in economic development and justifies the choice of the
direction of this research.

2. Theoretical Background

The issue of modernizing business process architecture based on the synergy of
human capital and digital communications is the subject of active interdisciplinary research
in the fields of management, organizational science, and information systems. In modern
scientific literature, digital transformation of business processes is considered a key factor
in increasing the flexibility, efficiency, and competitiveness of enterprises (Flechsig et al.,
2022; Hendrawan et al., 2024; Zhang et al., 2023). Researchers note that the integration of
digital technologies and a process-oriented approach significantly changes the structure of
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business processes and imposes new requirements on the management of organizational
resources and personnel competencies.

A significant part of studies is devoted to human capital management in the
context of digitalization, in particular, the development of competencies, the formation of
knowledge and the stimulation of innovative behavior of employees (Samoilovych et al.,
2022; Zhang & Chen, 2024; Murugesan et al., 2023). Scientists emphasize that the effective
use of human capital is impossible without coordinated organizational structures and
digital communication platforms that ensure rapid information exchange, coordination of
actions and decision-making based on current data.

A separate area of studies focuses on digital communications and information
integration technologies in business processes (Marcinkevicius, & Vilkas, 2023; Hussein et
al,, 2023; Xia et al., 2024). The authors analyze the role of digital platforms, corporate
social networks, teamwork systems, and analytics tools in improving management
efficiency. However, it is emphasized that existing approaches are often focused on
individual processes or departments and do not provide a holistic view of the relationships
between business processes, personnel competencies, and information flows.

In the scientific works devoted to business process modeling and organizational
transformation (Hindarsah, 2023; Shahul Hameed et al., 2022; Favoretto et al., 2022), the
expediency of using formalized models for the integration of human capital, technologies
and management processes is substantiated. Such models make it possible to create a
holistic architecture of business processes, to increase the transparency, flexibility and
adaptability of the organization, as well as to provide effective support for strategic
decisions. In the context of enterprise digitalization, these approaches require additional
adaptation, taking into account the rapidly changing technological environment and
interaction with digital communication channels.

Particular attention in modern scientific literature is paid to the issues of synergy
of human capital and digital technologies as a factor in increasing the innovative capacity
and competitive advantages of enterprises (Chaudhuri et al., 2023; Bashynska et al., 2023;
Wang & Li, 2023). Studies show that the combination of the development of personnel
competencies, organizational culture and digital communication tools contributes to the
optimization of business processes, reduction of time and transaction costs and increase
of the efficiency of strategic management. At the same time, it is noted that the lack of a
single methodological basis and integrated models complicates the implementation of the
synergistic approach in practice.

Summarizing scientific developments, three key areas of the research in the field
of business process modernization can be distinguished:

1. Human capital and competencies — analysis of the role of personnel, skill
development and innovation stimulation (Aman-Ullah et al., 2022; Kuzior et al., 2022;
Zhao et al., 2023).

2. Digital communications and information integration — studying
platforms, tools and technologies for interaction between processes and departments
(Zou, 2025; Egbert & Ulbricht, 2024; Lee et al., 2022).

3. Model-architectural — development of formalized business process
architecture models to support strategic management (Lopes & Guerreiro, 2023; Ihde et
al., 2022; Blobel et al., 2022).
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At the same time, in the modern scientific discussion, a certain conceptual
difference can be traced between approaches based on the technological maturity of
business processes (technology-first BPM maturity models) and approaches focused on
the development of organizational capabilities and human capital (capability-based views).
The first direction focuses on the levels of digital maturity of enterprises, the
implementation of information systems, process automation and the use of analytical
platforms, considering technological infrastructure as the main driver of increasing the
efficiency of business processes. In contrast, the capability-based approach emphasizes the
decisive role of personnel competencies, organizational culture, knowledge and the ability
to innovate, which shape the adaptability of an enterprise to digital changes. However, in
most studies, these approaches are considered in isolation, which limits the possibilities of
their practical application, especially in conditions of different levels of digital maturity of
enterprises, industry specifics and resource constraints of small and medium-sized
enterprises (SMEs). In this context, the synergistic approach to business process
architecture proposed in the study is aimed at integrating technological tools of digital
communications with the development of human capital and organizational competencies,
which allows for the formation of a more flexible business process modernization model
suitable for enterprises of different scales, industries and levels of digital transformation.

Thus, the analysis of scientific literature shows that, despite significant progress
in exploring digital transformation of business processes and human capital management,
the issues of building a holistic architecture of business processes with a synergistic
combination of human capital and digital communications remain insufficiently studied.
This determines the relevance of further studies aimed at integrating existing approaches
into a single conceptual and model framework.

3. Methods

The present research is based on the analysis of scientific, analytical and practical
materials devoted to the modernization of business processes, the development of human
capital and the implementation of digital communications in business structures.
Publications in professional journals on management, organizational sciences, and
information technologies, materials from international conferences, official reports from
research and consulting firms, and publicly available statistical data on businesses’ digital
transformations served as the foundation for the information base. Only validated sources
from respectable academic and official platforms were used to ensure dependability.

The methodological approach of the research involved the use of system and
structural analysis to study the architecture of business processes, the relationships
between elements of the organizational structure and digital communication channels. For
the purpose of summarizing modern practices of process modernization, a comparative
analysis method was used, which allowed comparing different approaches to the
integration of human capital, technologies and management processes, as well as
identifying the advantages and limitations of existing solutions.

In the course of research, the method of content analysis of scientific publications
and practical cases was used to identify key characteristics of modernized business
processes, in particular, their flexibility, efficiency, innovation and the relationship between
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personnel and digital communications. At the stage of forming generalizations, the method
of structural and functional analysis was used, which allowed for determining the role of
individual components of the management system in ensuring the efficiency of business
processes.

For the purpose of substantiating the proposed conceptual model of business
process architecture modernization, the conceptual modeling method was applied, which
involves creating an abstract description of the interaction of human capital, organizational
processes and digital communication platforms. Additionally, the analogy method was
used, which allowed adapting the approaches developed for traditional organizational
systems to the conditions of digital transformation of modern entrepreneurship.

A historical-logical approach was also used in the research, which allowed for the
tracking of the development of business process modernization strategies from traditional
hierarchical structures to process-oriented and digitally integrated management models.
This made it possible to spot trends in the growing importance of digital communications
and human capital in creating an organization’s competitive edge.

Synthetic generalization, which aims to integrate theoretical and applied
approaches to the modernization of business process architecture, and secondary analysis
of scientific and practical sources were used to summarize the findings and draw
conclusions. The emphasis was on conceptual understanding of the possibilities of
combining human capital and digital communications to increase the effectiveness of
strategic management.

Thus, the methodological structure of the research combines analytical,
descriptive and modeling approaches, which provides a comprehensive vision of the
problem of business process modernization. The use of authoritative and open sources
guarantees the objectivity and scientific validity of the results obtained, which meet
modern requirements for publications in the field of management and digital
transformation.

4. Results

The analysis of current business process modernization practices is based on the
synthesis of official statistics and international analytical reports published by authoritative
institutions, including the World Bank (2025), the Organization for Economic Co-
operation and Development (2025), the European Commission (Directorate-General for
Economic and Financial Affairs, 2025), the International Labor Organization (2025), as
well as national statistical offices of different countries. This approach ensures the
objectivity of the results and avoids the use of unconfirmed or selective empirical data.

According to international reports on the digital economy and entrepreneurship,
the modernization of business processes in most countries is taking place within the
framework of a process-oriented management model with active integration of digital
technologies. The main trend is the transition from functionally isolated operations to end-
to-end business processes supported by digital communication and analytical systems that
ensure transparency and manageability of enterprise activities.

Based on the Organisation for Economic Co-operation and Development (2025)
summary statistics, the most common areas of business process modernization are the
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automation of standard operations, the implementation of digital platforms for internal
communications, and the use of business analytics systems to support management
decisions. These areas are interconnected and form the basis of the digital transformation
of enterprises in countries with different levels of economic development.

Automation of routine operations, according to official statistics, primarily covers
the processes of financial accounting, personnel management, document management and
logistics. The European Commission reports (Directorate-General for Economic and
Financial Affairs, 2025) note that automation allows for reducing operating costs and
shortening the duration of business processes, while increasing the accuracy and
standardization of operations.

The introduction of digital platforms for collective work and information
exchange is considered by international organizations as a key tool for increasing
organizational flexibility. According to Eurostat statistics (Eurostat, 2025), in 2024, more
than 52% of enterprises in the EU held online meetings and a significant number of
enterprises provided remote access to their electronic resources, which indicates the
increasing use of digital communication platforms for internal coordination and the
change in management models from more hierarchical to more flexible network structures.
Such platforms ensure the rapid dissemination of information, reduce time delays in
decision-making and contribute to a more efficient use of human capital.

The integration of analytical systems to support management decisions in real
time is another important direction of business process modernization. According to
official data from the World Bank (2025), enterprises that use analytical management tools
demonstrate a higher level of productivity and resilience to external shocks (Al-Jumaili et
al., 2023). Analytical systems allow monitoring of key performance indicators, identifying
inefficient elements of processes and substantiating strategic management decisions based
on data.

Generalization of statistical materials makes it possible to systematize the main
directions of business process modernization and their functional impact (Table 1).

Table 1: Main directions of business process modernization according to international reports

Modernization Characteristics Management effect Indicator (using the EU
direction according to official as an example)
data
Process Using ERP systems to Standardization, 77% of large enterprises
automation integrate key business reduction of operating | (250+ employees) in the EU
processes (for instance, | costs, improvement of used ERP software. For
finance, logistics, supply chain medium-sized enterprises
personnel) efficiency (50-249 employees), this
figure was 69%.
Digital Using cloud services Increased flexibility, 45.2% of EU enterprises
communications (SaaS) for workflows, communication speed, used higher-level cloud
and collaboration email, video support for hybrid services (workflow software,
conferencing, and work CRM, office suites). Almost
document collaboration all large enterprises (94%)
used the cloud

Published by ECSDEV, Viadei Fiori, 34, 00172, Rome, Italy

http://ecsdev.org




O. Sakun e al. 609

Analytical systems Analysis of big data Data-driven decision- 13.6% of EU companies
and Big Data from internal or making, trend analyzed big data. Among
external sources for detection, large companies, this share

decision-making optimization reached 34.3%. The most

popular sources are data
from smart devices and
social media

Cybersecurity Implementation of Asset protection, 70.4% of EU businesses
information security business continuity, have taken cybersecurity
measures, including compliance (for measures. The most

software updates, instance, GDPR) common are softwatre
backups, security updates (59%), backups
policies (55%) and password

authentication (43%).

Source: compiled by the author based on Eurostat data (Eurostat, 2025)

Figure 1 represents a generalized dynamics of the spread of key digital tools for
business process modernization in enterprises of the European Union for the period
2019-2024, calculated on the basis of official Eurostat data (Eurostat, 2025). Three main
areas are reflected: the use of cloud computing as an infrastructure for digital
communication and collaboration, analysis of big data (Big Data) to support management
decisions, and the implementation of ERP systems (on the example of large enterprises)
to automate processes. The steady growth in the share of enterprises using cloud services
(from 36% to 47%) indicates that they have become a standard business practice. At the
same time, the slow pace of big data analytics (from 12% to 15,2%) and the almost
complete saturation of the ERP market among large companies (about 80%) indicate the
varying degrees of maturity of these areas of digital transformation.
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Figure 1: Dynanics of the implementation of digital tools in the business processes of enterprises according fo
international statistics
Source: compiled by the author based on Eurostat data (Enrostat, 2025)

The represented dynamics clearly confirm the key trend identified by international
organizations: the transition from isolated automation of individual operations to a
comprehensive, data-driven transformation of end-to-end business processes. Although
ERP-based automation remains the technological foundation, its effectiveness is
significantly increased by integration with cloud platforms that provide flexibility and
speed of communication. However, as can be seen from the data, the potential of big data
analytics for creating competitive advantages is largely realized only by large enterprises
with the appropriate resources and competencies. This directly indicates the existence of
a significant “digital divide” in the possibilities of modernization within the business
environment and confirms the thesis about the critical role of human capital. Thus,
technological infrastructure is a necessary but not sufficient condition for increasing
strategic efficiency. A new direction is gaining relevance — the implementation of artificial
intelligence technologies, which in 2024 was already used by about 8% of EU enterprises,
forming the next wave of modernization, which will require even higher analytical and
managerial competencies. Therefore, the dynamics of individual tools reveal a broader
context: successful business process modernization is a consistent and differentiated
process, the effectiveness of which directly depends on the organizational ability of the
enterprise to combine technology, data and human capital into a single management
system.
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An important aspect of business process modernization is the causal sequence of
implementing digital tools and choosing a model for managing their use. In practice,
enterprises often observe two interrelated scenarios. In the first case, the spread of digital
communication platforms and cloud services creates an infrastructure for collecting and
exchanging data between departments, which subsequently becomes the basis for
implementing analytical systems and data-driven management technologies. In the second
scenario, the modernization initiative begins with the integration of analytical tools and
data management systems, which stimulates the further development of communication
platforms to provide access to information and coordinate personnel actions. The choice
of a specific trajectory is largely determined by the governance model within the
organization. Centralized management models provide a higher level of standardization,
control, and responsibility for data, but can slow down the decision-making process. In
contrast, network or decentralized structures increase the speed of information exchange
and flexibility of business processes, but require a developed culture of cooperation and a
high level of digital competencies of personnel. For small and medium-sized enterprises,
which often have limited resources and a shortage of specialized skills, a hybrid
management model is optimal, combining centralized coordination of key digital solutions
with flexible mechanisms for horizontal interaction between departments. This approach
allows for a balance between management transparency, speed of decision-making and
effective use of human capital in the context of digital transformation.

At the same time, the analysis of official reports shows that technological
modernization of business processes does not guarantee an automatic increase in
efficiency. International organizations emphasize that an insufficient level of digital
competencies of personnel and an underdeveloped organizational culture significantly
reduce the return on the implementation of digital solutions. This confirms the need to
consider the modernization of business processes in close connection with the
development of human capital as a key factor of strategic sustainability of enterprises.

The impact of human capital on the effectiveness of modernized business
processes is considered in scientific literature and international analytical reports as one of
the key factors in the successful digital transformation of enterprises. The generalization
of official statistical data from international organizations shows that technological
innovations do not ensure sustainable growth in the efficiency of business processes
without the proper development of personnel competencies and the adaptation of
organizational management practices.

According to international reports on skills development and the digital economy,
a high level of digital competence among employees is directly correlated with the speed
of implementation of new technologies and the flexibility of business processes.
Companies with a higher proportion of employees with developed digital skills
demonstrate better adaptation to process changes, reduced transaction times and increased
productivity. This is explained by the ability of the staff not only to use digital tools but
also to integrate them into everyday management and operational processes.

An important aspect of the impact of human capital is the formation of incentives
for innovative behavior. According to official data from the Organization for Economic
Co-operation and Development (2025), enterprises that combine investments in personnel
training with intangible incentives (participation in projects, teamwork, horizontal
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communications) have a higher level of internal innovation and optimize business
processes faster. Innovative activity of personnel helps to identify inefficient elements of
processes and initiate their improvement, which is critically important in a dynamic digital
environment.

A separate role in increasing the efficiency of modernized business processes is
played by the formalization of roles and responsibilities within the framework of digital
transformation. International management reports emphasize that a clear definition of
personnel functions, responsibility for individual stages of processes and interaction
mechanisms reduces the level of organizational conflicts and promotes transparency of
management. As a result, the coherence of actions between departments increases and
time losses associated with duplication of functions are reduced.

For the purpose of systematizing the impact of human capital on business
processes, Table 2 summarizes the main components of human capital and their functional

impact on the efficiency of processes based on international statistical observations.

Table 2: The impact of human capital components on the efficiency of business processes

activity and
petception of

participate in process
improvement, internal

“bottlenecks” and generation
of bottom-up optimization

Component | Characteristics according | Mechanism of influence on Generalized impact
of human to official data business processes indicator
capital
Digital Level of mastery of digital |  Direct impact: reduction of Enterprises with a high
competencies tools (basic, advanced, adaptation time to ERP, concentration of digital skills
Cy specialized). CRM, BPM systems; implement business processes
Indicators: reduction of operational 20 — 40% faster and
— share of employees errors; more effective use of demonstrate 15 — 25%
undergoing ICT training; analytical tools. productivity gains
— digital skills index Indirect impact: formation of a
(DESI); culture of data-driven
— share of ICT specialists management decision-making
in the employment
structure.
Innovative | Readiness of personnel to | Direct impact: identification of | Companies with high staff

innovation activity implement
process improvements 30 —

of roles and
processes R¢

process maps, KPI systems
and responsibilities.
Indicators:
— availability of certified
management systems (ISO);

duplication of functions,
reducing transaction costs,
increasing predictability of
results.

change I, entreprencurial activity. solutions. 50% more often and achieve
Indicators: Indirect impact: reduction of 10 — 20% higher resource
— share of employees resistance to change, efficiency.
involved in idea generation shortening of the innovation
programs; implementation cycle
— expenses on internal
R&D and training;
— organizational flexibility
index.
Formalization| Clarity of job descriptions, Direct impact: minimizing | Formalization combined with

flexible practices (Agile,
Scrum) increases the
efficiency of management and
operational processes by 20 —
35%
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— degree of Indirect impact: creating a
documentation of business | structural framework for the
processes; effective use of dlgltal and
— use of BPM innovative solutions
methodologies
Social capital | The level of trust in the Direct impact: accelerated High social capital correlates
and trust S, | organization, the quality of knowledge sharing, with a 10-20% increase in
hotizontal operational coordination, | team productivity and a 50%
communications, reduced need for bureaucratic | reduction in decision-making
psychological safety. control. time
Indicators: Indirect impact: increased
— staff engagement index; | synergy between Cy, Iy and
— level of trust in R¢
management and
colleagues;
— effectiveness of cross-
functional teams.

Source: compiled by the author based on data from the Organization for Economic Co-operation
and Development (2025)

The integral efficiency of business processes is nonlinear and is formed under the
influence of synergy between the components of human capital. The nonlinear nature of
the impact of human capital components is explained by the mechanisms of organizational
learning, coordination, and collective interaction. At the initial stages of digital
transformation, the introduction of new tools is often accompanied by increased
coordination costs, the need to adapt personnel, and changes in established decision-
making procedures. As experience is accumulated and organizational knowledge is formed,
alearning curve effect occurs: personnel use digital tools faster, transaction time is reduced,
and information flows become more structured. After reaching a certain threshold level
of competencies and interaction, complementary effects arise between human capital
components. In particular, digital competencies increase the ability of personnel to use
analytical systems, innovative activity stimulates process adaptation, and psychological
safety and trust in cross-functional teams reduce barriers to knowledge exchange. As a
result, the simultaneous development of these factors creates a synergistic effect, when the
total result exceeds the simple sum of individual influences. The generalized model can be
presented in the form (1):

Epy = aCl* + BI* + 6Rp - SI* + ¢, 1)

where C 21/1 — the effect of digital competencies (increasing or decreasing
depending on the level of technological maturity); I¥? — accelerating effect of staff
innovation activity; Rf . SZ 3 _ key synergistic component (formalization is effective only
under conditions of high trust); ¥4, ¥,,¥3 — elasticity indicators that reflect the nonlinear
natute of the impact of human capital components; @, 8, o - weighting factors reflecting
the relative influence of the relevant components of human capital on the efficiency of
business processes; € — stochastic component of the model that takes into account the
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influence of external, uncontrollable factors, including: macroeconomic conditions,
institutional environment, industry specifics and regulatory restrictions. The values of the
coefficients in practical studies are determined on the basis of official statistical data and
international indicators of skills development and productivity.

For empirical analysis, it is proposed to use a regression model with interaction
effects (2):

Epp = aCy+ Blg + 6R; + 0S. + A(Cq - 1) + u(Ry - Sc) +¢, )

where A — coefficient of interaction between digital competencies and innovative
activity, reflecting the synergistic effect of the simultaneous development of digital skills
and staff readiness for innovation; g — coefficient of interaction between trole
formalization and social capital, which shows that formalized processes provide maximum
effect only under conditions of high levels of trust and social cohesion in the organization;
¢ — random error of a regression model that accumulates variables and statistical
deviations in the original data.

The empirical evaluation of the model involves the use of proxy indicators for
cach component of human capital based on international statistical indicators. In
particular, the variable C; can be approximated by the share of employees with digital skills
or the share of ICT specialists in the employment structure (DESI indices, OECD Digital
Skills). The indicator 1, reflects the innovative activity of personnel and can be measured
through the share of employees involved in internal innovation projects, enterprise
spending on training or R&D. The component Ry characterizes the level of formalization
of processes and can be represented by indicators of the use of BPM methodologies, the
presence of certified management systems (ISO), or the degree of documentation of
business processes. Social capital S, can be assessed using indices of personnel
involvement, indicators of trust in the organization, or the effectiveness of cross-
functional interaction. To minimize the endogeneity problem, it is advisable to use lag
variables of human capital or instrumental variables related to national digital skills
development programs or industry characteristics. Additionally, it is advisable to conduct
robustness checks of the results, including alternative model specifications, testing lag
structures and comparative analysis for industries with different levels of technological
maturity, which allows to take into account the institutional context and differences in the
pace of digital transformation.

Figure 2 shows the generalized relationship between the level of human capital
development and the efficiency of business processes, which is built on the basis of
aggregated international statistical indicators (digital skills and labor productivity indices).
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Figure 2: The impact of the level of human capital development on the efficiency of modernized business processes
(according to international statistics)
Source: compiled by the anthor based on Eurostat data (Eurostat, 2025)

In general, the results of the analysis of official reports confirm that enterprises
that systematically invest in the development of human capital demonstrate higher
productivity of business processes, implement innovations faster and use the potential of
digital communications more effectively. This gives grounds to consider human capital not
as an auxiliary but as a basic element of the architecture of modernized business processes
in the system of strategic development of modern entrepreneurship.

Based on the generalization of the results of the analysis of international statistical
data and analytical reports, a conceptual model of the synergy of human capital and digital
communications in the process of modernization of the enterprise’s business process
architecture is proposed. The proposed model reflects the systemic interaction of human
capital, digital communications and business processes as a single management circuit,
within which a sustainable synergistic effect of increasing the efficiency of activities is
formed. A graphical interpretation of the specified model is shown in Figure 3.
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Figure 3: Conceptual model of synergy between human capital and digital communications
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Soutce: compiled by the author

The model integrates three basic components:

1. Human capital, which includes digital and managerial competencies of
personnel, motivational mechanisms, innovative activity and organizational culture.

2. Digital communications, represented by information exchange platforms,
cloud services, analytical systems, teamwork tools and digital interaction channels.

3. Business processes, which include the main operational, managerial and
strategic processes of the enterprise, formalized in the form of end-to-end value chains.

The key idea of the model is that digital communications serve as an integration
mechanism that ensures the transfer of knowledge, skills and management decisions of
human capital directly into the structure of business processes. Formalized process norms,
analytical management tools, and the individual and collective competencies of staff are
combined through digital platforms.

In contrast to traditional models of digital transformation, which focused on
technological modernization, the proposed concept emphasizes the synergistic nature of
the interaction of components. Human capital adapts to digital tools as well as actively
forms requests for their functionality, initiates process changes and provides interpretation
of analytical information for making management decisions. In turn, digital
communications enhance the effectiveness of human capital by accelerating knowledge
exchange, reducing transaction costs and increasing process transparency.

Within the framework of the model, business processes are considered as a
dynamic system that is constantly adapting under the influence of changes in the
technological environment and the structure of personnel competencies. This is consistent
with the conclusions of international organizations that emphasize the transition from
static regulations to flexible, data-oriented management processes. Digital
communications in such a system provide feedback between the results of process
execution and management decisions, which creates conditions for continuous
improvement.

The systemic nature of the proposed model allows achieving a number of
management effects. Firstly, the interaction between people and technologies is optimized
since digital tools are implemented taking into account the real competencies and needs of
personnel. Secondly, transparency and manageability of key performance indicators are
ensured, which is based on the integration of analytical systems into decision-making
processes. Thirdly, the organizational capacity for continuous innovation is formed since
personnel are involved in improving processes based on data and digital communications.

An important feature of the model is its universality and adaptability. It can be
applied both at the level of an individual enterprise and at the industry or national level to
analyze the digital maturity of the business environment. At the same time, the specific
configuration of the interaction between the components depends on the scale of the
enterprise, industry specifics, the level of development of digital infrastructure and human
capital, which is consistent with the conclusions of international statistical studies.

Thus, the developed conceptual model of the synergy of human capital and digital
communications forms a methodological basis for planning and implementing the
modernization of business processes in modern conditions. It makes it possible to
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consider digital transformation not as a purely technological project but as a complex
management process, in the center of which is a person as a carrier of knowledge, skills
and innovative potential. This ensures an increase in the strategic efficiency, adaptability
and competitiveness of enterprises in the long term.

5. Discussion

The obtained research results are consistent with the key provisions of modern
scientific approaches to the digital transformation of enterprises, while allowing for
deepening the understanding of the role of human capital in the process of modernization
of business processes. The generalization of official statistical data and international
analytical reports confirms that technological tools are not a sufficient condition for
increasing efficiency, and their impact is significantly moderated by the qualitative
characteristics of human capital and organizational management practices.

In particular, the results presented in Table 1 and Figure 1 confirm the conclusions
of the OECD and the European Commission regarding the uneven digital maturity of
individual areas of business process modernization. The high level of distribution of ERP
systems and cloud services in large enterprises contrasts with the relatively low rate of
implementation of big data analytics, which indicates the presence of technological as well
as competence limitations. This is consistent with the position of the World Bank,
according to which the deficit of analytical and management skills is one of the main
barriers to the transition to data-oriented management models.

In this context, the results related to the analysis of human capital components
(Table 2) are of particular importance. The resulting generalizations show that the degree
of formalization of roles, people innovation, and digital capabilities have a mutually
reinforcing influence on business process efficiency rather than a linear one. This
conclusion complements existing empirical studies, which mainly consider the isolated
influence of individual factors, and at the same time confirms the feasibility of using
models with interaction effects, proposed in formulas (1) — (2).

An important aspect is the interpretation of the identified “digital divide” between
large and small and medium-sized enterprises. On the one hand, official EU statistics
demonstrate a significant advantage of large companies in the use of ERP, Big Data and
analytical systems. On the other hand, the results of the research make it possible to assert
that this gap is not reduced solely to financial resources or the scale of activity. To a large
extent, it is explained by differences in the structure of human capital, the level of
organizational trust and the ability to collective learning, which is confirmed by generalized
indicators of social capital and innovative activity.

The proposed conceptual model of the synergy of human capital and digital
communications (Figure 3) makes it possible to integrate these observations into a single
analytical framework. In contrast to the technologically deterministic approaches that
dominated early studies of digitalization, the model emphasizes the two-way nature of the
interaction: not only do technologies influence the behavior of personnel, but human
capital also actively shapes the trajectories of digital modernization. This approach is
consistent with current OECD recommendations on the transition from investments in
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individual IT solutions to the comprehensive development of skills and organizational
capabilities.

Along with this, the results of the research have certain limitations that need to
be discussed. Firstly, the use of aggregated international statistical indicators makes it
impossible to analyze in detail internal differences between industries and individual
countries. Secondly, official statistics, as a rule, record the use of digital tools, but only to
a limited extent reflect the depth of their integration into business processes.

To partially overcome these limitations, it is advisable to combine the use of
aggregated statistical data with micro-level empirical methods in further research. In
particular, the use of mixed-method approaches is promising, including surveys of
enterprises, case analysis of individual companies, and the use of process mining methods
to study the real structure and dynamics of business processes based on digital event logs
of information systems. Such approaches allow a more accurate assessment of the degree
of integration of digital tools into the daily activities of organizations and to verify in
practice the synergistic effects between the components of human capital. In addition, the
use of aggregated international indicators may lead to certain statistical distortions: on the
one hand, the high level of digitalization of large companies may overestimate the general
indicators of the digital maturity of the economy, and on the other hand, the specific
competencies and innovative practices of small and medium-sized enterprises in certain
industries may remain underestimated. Therefore, combining macro-level statistical
analysis with micro-level enterprise data creates a more reliable empirical basis for
assessing the impact of human capital on business process modernization in different
institutional and industry contexts. This means that the real effect of human capital may
be even higher than shown in aggregate productivity indicators.

At the same time, compliance with the requirement to use only confirmed official
data increases the reliability and reproducibility of results, which is fundamentally
important in modern conditions of increased requirements for scientific integrity. The
proposed approach creates a basis for further studies, which can be aimed at cross-country
comparisons, sectoral decomposition, or analysis of the dynamics of the impact of human
capital in the context of the spread of artificial intelligence technologies.

Overall, the research results confirm that business process modernization is a
complex socio-technological phenomenon in which human capital plays a system-forming
role rather than a supporting one. It is the ability of enterprises to combine the
development of personnel competencies with digital communications and analytical tools
that determines the long-term effectiveness and sustainability of process transformations.

6. Conclusion

As a result of the research, it has been found that the modernization of business
processes in modern conditions of digital transformation takes place in a complex socio-
technological environment, where purely technological solutions do not provide a
sustainable increase in efficiency. The rapid spread of digital tools, the increasing
complexity of organizational interactions and the dynamism of the external environment
create new challenges for business process management, which require a systematic
combination of technological, organizational and human factors.
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Analysis of official statistical data and international analytical reports showed that
the key areas of business process modernization are automation, digital communications
and the implementation of analytical management systems. At the same time, it has been
found that the effectiveness of these tools significantly depends on the level of human
capital development, in particular, the digital competencies of personnel, innovative
activity, formalization of roles and processes and the level of social capital and trust in the
organization.

The proposed generalized model of the influence of human capital components
on the efficiency of business processes confirms their nonlinear and synergistic nature. It
has been proven that digital competencies provide basic readiness for the implementation
of technologies, innovative activity of personnel accelerates process changes, and
formalization of roles in combination with a high level of trust creates a structural basis
for a stable increase in efficiency. The results obtained indicate that the integral efficiency
of business processes is formed not in total, but precisely through the interaction of the
specified components.

The developed conceptual model of the synergy of human capital and digital
communications allows for a comprehensive presentation of the mechanism of translation
of knowledge, skills and management decisions into the structure of business processes.
The proposed approach reduces the fragmentation of digital transformation, shifting the
emphasis from isolated implementation of technologies to the formation of a holistic
management contour focused on data, competencies and continuous improvement of
processes.

The research materials can be used for:

- substantiation of business process modernization strategies at the level of
enterprises of various scales;

- development of programs for the development of digital and managerial
competencies of personnel;

- formation of systems of indicators for assessing the effectiveness of
business processes, taking into account human capital;

- support of management decisions in the process of digital transformation
of enterprises and industries.

From a practical point of view, the implementation of the proposed approach
involves a sequence of management priorities in the process of digital transformation of
enterprises. At the first stage, it is advisable to ensure a basic level of digital competencies
of personnel through training programs and internal educational platforms, which creates
a basis for the effective use of information systems. The next step is the selection and
implementation of digital communication platforms and process management systems,
which ensure the integration of information flows and the transparency of business
processes. In parallel, a system of performance indicators should be formed, reflecting not
only financial results, but also indicators of the organization's adaptability: the speed of
making management decisions, reducing operating costs, the duration of the business
process cycle, the intensity of personnel innovation. The final element is the formation of
an appropriate governance model, which combines centralized coordination of the digital
strategy with network interaction between departments. Achieving specific milestones can
be measured through a gradual reduction in process execution time, reduced transaction
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costs, increased use of analytical tools, and increased staff participation in business process
improvement initiatives.

Thus, the conducted research proves the feasibility of considering human capital
as a basic element of the architecture of modernized business processes. The combination
of personnel competence development, digital communications and process-oriented
management creates the prerequisites for increasing strategic efficiency, adaptability and
long-term competitiveness of enterprises in the digital economy.
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