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Abstract. The purpose of this study was to substantiate the theoretical and applied principles of creating a mechanism
for integrating key performance indicators into the financial controlling system of enterprises in Kyrgyzstan to enhance
the effectiveness of management decisions and ensure transparency of financial monitoring. The research combined
theoretical analysis, legal evaluation, and practical testing of the effectiveness of models using performance indicators in
controlling. Scientific approaches to indicator formation were examined, and the regulatory framework of Kyrgyz financial
control - including the Constitution, the Budget Code, and strategic national development documents — was analysed in
detail. The practical component focused on the activities of Open Joint-Stock Company “Kyrgyztelecom,” Open Joint-
Stock Company “RSK Bank,” and Open Joint-Stock Company “Eldik Bank,” which applied performance indicators to
manage and improve financial results. Following implementation, Kyrgyztelecom’ profit increased to 107.7 million soms
or 1.23 million dollars, while banks demonstrated higher transparency of reporting and enhanced quality of controlling
procedures. The main barriers identified included the absence of a unified national standard, insuflicient digitalisation,
shortage of skilled personnel, and fragmentation of information systems. Based on the obtained findings, a six-step
algorithm for integrating performance indicators into financial controlling was developed, enabling the transition from
reactive to proactive management and strengthening analytical coordination across management levels. The practical
significance of the study lies in offering enterprises a structured methodological framework for adapting performance-
based controlling systems to national and sectorial economic conditions

Keywords: performance measurement; strategic management; efficiency; analytics; budget; human resource

Introduction

The transition of Kyrgyz enterprises towards market-ori-  controlling, as a subsystem of enterprise management,
ented management systems has necessitated the devel- remains insufficiently developed due to the absence of
opment of advanced controlling mechanisms. Financial standardised key performance indicator (KPI) systems and
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limited digital integration. Within enterprise performance
management, there is an increasing demand for digital
tools that enable accurate result evaluation and real-time
decision support. E Nunes et al. (2024) examined the im-
plementation of KPIs and the creation of Power Business
Intelligence (BI) monitoring dashboards in an automotive
component manufacturing company. Based on employee
surveys, 22 new indicators were designed for various de-
partments, improving analytical accuracy, standardising
control procedures, and accelerating managerial deci-
sion-making. Similarly, R. Therivel & A. Gonzalez (2024)
highlighted the significance of enhancing approaches to
evaluating enterprise sustainability by combining quanti-
tative and qualitative indicators within a unified manage-
ment framework. Their study demonstrated that integrat-
ing KPIs with environmental monitoring tools enhances
transparency in decision-making and harmonises financial
and environmental objectives.

The necessity for management performance assess-
ment systems that combine financial, social, and envi-
ronmental dimensions continues to grow. A. Faveto et
al. (2024) proposed a conceptual model for integrating
KPIs into the strategic management of sustainable regional
development, employing both quantitative and qualitative
analysis methods. The authors demonstrated that using
multidimensional KPIs creates a flexible framework for
evaluating policy effectiveness and improving the trans-
parency of managerial decisions. In parallel, M. van de
Ven et al. (2023) developed an integrated model for con-
structing KPIs aimed at assessing the efficiency of strate-
gic projects in the public sector. They outlined the stages
of KPI formation - from building indicator databases to
automated evaluations through digital dashboards. This
model demonstrated high accuracy in identifying ineffi-
cient managerial processes and improved coordination
between strategic and operational planning levels.

Scholarly research has devoted considerable attention
to enhancing the effectiveness of performance manage-
ment systems, particularly by refining methods for defining
and integrating KPIs. H. Purwoko et al. (2023) summarised
prior studies and demonstrated that KPI implementation
serves as a universal tool for performance assessment
across diverse organisations. Their findings confirmed
the importance of selecting relevant indicators that reflect
strategic objectives and enable the monitoring of changes
over time. However, management systems have yet to de-
velop a unified approach to KPI selection and integration,
complicating the objective evaluation of performance and
the alignment of strategic and operational aims. D. Rod-
rigues et al. (2021) proposed using the Analytic Network
Process to select relevant KPIs within production systems,
systematising 58 previously identified indicators and nar-
rowing them down to nine core metrics consistent with
the Balanced Scorecard framework. The resulting model
proved effective in ensuring consistency between strategic
and operational management levels, enhancing control ac-
curacy and decision-making efficiency.
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Insufficient alignment between performance measure-
ment systems and actual organisational outcomes remains
a major challenge for effective management. K. Kushari-
yadi et al. (2025) explored the relationship between KPI
measurement, employee performance, and organisation-
al effectiveness using quantitative methods and statistical
analysis in SPSS. Their results indicated a strong positive
correlation between KPI indicators, employee productiv-
ity, and overall effectiveness, with 62.3% of performance
variation explained by these variables. Likewise, T.T. Mtau
& N.A. Rahul (2024) examined the relationship between
KPI systems and performance improvement, determining
those well-structured indicators promote the achievement
of strategic objectives and ensure greater transparency in
managerial processes. They stressed that KPI utilisation en-
hances coordination between management levels and con-
tributes to more efficient resource allocation.

Most reviewed studies underscore that the adaptation
of KPI models in enterprises characterised by low digital-
isation and economic instability remains limited. There-
fore, the purpose of this study was to develop theoretical
and practical foundations for establishing a mechanism
to integrate KPIs into the financial controlling systems of
Kyrgyz enterprises in order to strengthen managerial deci-
sion-making and foster greater openness and accountabil-
ity in financial control processes. To achieve this purpose,
the following objectives were defined: to analyse contem-
porary scientific approaches to KPI implementation in
enterprise management and financial controlling systems,
and to assess the potential for adapting existing KPI models
to the conditions of Kyrgyz enterprises, taking into account
the level of digitalisation and the regulatory environment.

Materials and Methods

The study was theoretical and applied in nature and cov-
ered the period 2022-2024. At the initial stage, the the-
oretical foundations of the implementation of KPI in fi-
nancial controlling were considered. For this purpose, the
method of system-comparative analysis was used, which
made it possible to explore the scientific approaches of
T. Kladnytska et al. (2023), A. Ibrahim et al. (2024) and
A. Twin (2025). The choice of these works was due to their
relevance and interdisciplinary nature: in the work of A.
Twin, the types of KPI and their role in measuring perfor-
mance were generalised; in the study of T. Kladnytska et
al., the role of financial controlling as a strategic manage-
ment tool was substantiated; in the work of A. Ibrahim et
al., the practices of assessing the effectiveness of manage-
ment processes at the project level were revealed. A com-
parison of these approaches made it possible to determine
the logical basis for further adaptation of the KPI model to
the national economic system of Kyrgyzstan.

An analysis of the regulatory and organisational frame-
work of financial controlling in Kyrgyzstan was conducted.
For this purpose, the method of content analysis of official
sources was used. The activities of the National Bank of the
Kyrgyz Republic (n.d.) and the Chamber of Accounts of the
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Kyrgyz Republic, which perform key functions in the field
of financial supervision, were considered. The Constitu-
tion of the Kyrgyz Republic (2021), which defines the legal
framework for budget control, as well as the Budget Code
of the Kyrgyz Republic (2016), which regulates financial
processes at the state level, were separately analysed.

The Law of the Republic of Kazakhstan No. 304 (1998),
the Law of the Republic of Kazakhstan No. 2444 (2022)
and the Law of the Kyrgyz Republic No. 461 (1998) were
additionally studied. The analysis made it possible to sys-
tematise the norms of financial control and identify the
absence of a single state standard for KPI-controlling. Ma-
terials from international institutions - the Internation-
al Federation of Accountants (n.d.) and the International
Organisation of Supreme Audit Institutions (n.d.) — were
also reviewed to assess the degree of harmonisation of the
national legal framework with international standards.
The study also included an analysis of strategic documents
for the country’s development, in particular the Nation-
al Development Strategy of the Kyrgyz Republic 2018-
2040 (2018) and the Regulation on the State Agency for the
Management of State Property under the Cabinet of Min-
isters of the Kyrgyz Republic (Kyrgyzstan Newsline, 2023).
The structural-functional analysis method made it possible
to determine how these documents affect the formation of
effective management, the implementation of KPIs and the
strengthening of controlling functions in the public sector.

The practical component employed the case-study
method, focusing on three enterprises: Kyrgyztele-
com (n.d.), RSK Bank (n.d.), and Eldik Bank (n.d.). This
approach made it possible to trace the relationship be-
tween KPI introduction and improvements in financial
performance, reporting transparency and employee moti-
vation. However, the analysis was primarily qualitative in
nature, as the study did not include detailed quantitative
measurement of KPI impact on enterprise performance in-
dicators. Instead, empirical observations and comparative
analytical methods were used, based on data from sources
such as World Bank (2020) and Akchabar (2022; 2025).
These additional sources, including SAP Systems, Applica-
tions, and Products in Data Processing/High-Performance
Analytic Appliance (n.d.) and Power BI, were examined
to illustrate the practical tools applicable for automating
KPI monitoring and data visualisation, while the Ministry
of Economy and Commerce of the Kyrgyz Republic (n.d.)
materials were analysed to clarify the institutional and
methodological framework for harmonising performance
measurement standards across Kyrgyz enterprises. This
made it possible to identify the main limitations of the
implementation of the KPI system, associated with reg-
ulatory gaps, lack of digital tools and human resources.
The final stage was the development of an algorithm for
integrating KPI into the financial controlling system, built
on the basis of the generalisation and modelling method.
In the process of its formation, examples of performance
indicators presented in the works of P. Martinis (2024) and
S. Beaver (2025) were used. This ensured the formation of
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a holistic methodology that combines theoretical princi-
ples, digital tools and analytical approaches adapted to the
conditions of Kyrgyz enterprises.

Results

Basics of implementing key performance indicators

in financial controlling

Financial controlling represents an integral component of
the enterprise management system, ensuring coordination
between strategic objectives and on-going operational pro-
cesses. Its function extends beyond recording actual per-
formance results to include the creation of an information
environment that supports managerial decision-making
aimed at improving resource efficiency, profitability, and
financial stability. In this context, KPI serve as a tool that
unites the analytical and control functions of financial con-
trolling, providing a quantitative assessment of the extent
to which strategic and tactical objectives are achieved.

The concept underpinning KPI use is rooted in per-
formance management theory, which involves assessing
activity through objectively measurable parameters. KPIs
make it possible to formalise the relationship between en-
terprise goals, financial outcomes, and the factors influ-
encing their attainment. They perform a dual role: on one
hand, they operate as a monitoring mechanism reflecting
the actual state of the management system; on the other,
they function as a guide for forecasting, planning, and reg-
ulating performance. As a result, KPIs are viewed not only
as indicators of success but also as a feedback instrument
that allows timely responses to deviations from planned
targets and facilitates the correction of managerial deci-
sions (Twin, 2025).

Traditionally, financial controlling is built upon key
functions such as planning, control, analysis, and the reg-
ulation of financial flows. The integration of KPIs into this
system entails the creation of a comprehensive model in
which key indicators coordinate different management
levels - strategic, tactical, and operational. At the strategic
level, KPIs assess the implementation of corporate objec-
tives related to profitability, investment appeal, liquidity,
and business sustainability. At the tactical level, they serve
as tools for evaluating the performance of departments,
business units, and projects. At the operational level, KPIs
monitor processes that directly influence financial results,
such as cost management, receivables, inventories, produc-
tion cycles, or budgeting (Kladnytska et al., 2023).

The principal advantage of embedding KPIs into finan-
cial controlling lies in establishing a unified measurement
framework that reconciles financial and non-financial as-
pects of performance. For instance, combining traditional
financial indicators (profit, marginal revenue, return on
assets, liquidity ratio) with non-financial metrics (labour
productivity, customer service quality, innovation rate,
staff satisfaction) provides a more objective and compre-
hensive view of enterprise performance. This combination
facilitates a shift from reactive control to proactive manage-
ment, whereby KPI analysis enables not only the evaluation
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of past performance but also the forecasting of trends and
prevention of potential risks. Theoretical approaches to in-
tegrating KPIs into financial controlling rest on the princi-
ples of consistency, relevance, transparency, and adaptabil-
ity. The principle of consistency requires that all indicators
form alogically coherent structure in which each KPI aligns
with the enterprise’s overarching goals. Relevance ensures
that every indicator carries managerial value and supports
decision-making for performance improvement. Transpar-
ency guarantees clarity in KPI calculation methodologies,
fostering trust among employees. Adaptability reflects the
capacity of the KPI system to evolve according to internal
and external conditions, a particularly important factor for
enterprises in transitional economies such as Kyrgyzstan
(London Premier Centre, 2023).

The implementation of KPIs in financial controlling
follows a phased approach. The first stage involves identi-
fying the enterprise’s strategic objectives and decomposing
them into specific management tasks. The second stage fo-
cuses on determining the key success factors that directly
affect the attainment of these objectives. The third stage
consists of developing a system of indicators that quanti-
tatively reflect the level of task achievement. Subsequent-
ly, KPIs are embedded into the enterprise’s information
support system, enabling automated monitoring and the
visualisation of results through dashboards or financial
panels. The final stage entails evaluating the effectiveness of
the KPI system and adjusting it in line with changes in the
business environment (Ibrahim et al., 2024).

A crucial theoretical condition for effective KPI imple-
mentation is maintaining balance within the system. This
principle implies an optimal ratio between the number of
indicators and the capacity to monitor them effectively. An
excessive number of KPIs can cause information overload
and hinder decision-making, whereas too few indicators
risk distorting the overall picture of performance. Conse-
quently, prioritisation - identifying the most significant
indicators that reflect the strategic logic of enterprise func-
tioning — becomes a critical step. From a financial con-
trolling perspective, KPIs should fulfil three core functions:
diagnostic, motivational, and integrative. The diagnostic
function involves identifying deviations from planned fi-
nancial parameters and analysing their causes. The moti-
vational function connects KPI assessment with employee
incentives and remuneration, fostering engagement and
shared accountability. The integrative function creates a
unified information environment that connects all levels
of management — from financial analysts to top execu-
tives (Setiawan & Purba, 2020).

Another theoretical dimension is the alignment of
KPIs with the concept of risk-oriented management. With-
in financial controlling, this implies that the system of indi-
cators should not only evaluate performance but also signal
potential financial risks - such as declining solvency, ex-
cessive credit load, cost structure imbalances, or cash flow
instability. Thus, KPIs become a preventive control instru-
ment that enables the early identification of risks and the
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avoidance of financial crises. Modern theoretical approach-
es to KPI system development also emphasise the role of
digital technologies. The advancement of BI, Big Data ana-
Iytics, and artificial intelligence allows the transition from
static measurement to dynamic, data-driven analysis. This
development creates opportunities for automated models
of financial forecasting, investment efficiency evaluation,
and scenario-based planning. For enterprises in Kyr-
gyzstan, the adoption of such technologies is a key factor
in improving controlling accuracy and decision-making
speed (Ionescu et al., 2024).

Therefore, KPIs within the financial controlling system
function not merely as tools for evaluating outcomes but
as mechanisms of strategic management. They integrate
the analytical and managerial functions of controlling,
establishing the foundation for enterprise financial sta-
bility and competitiveness. Effective KPI implementation
requires a clear methodology, digital infrastructure, and
organisational readiness to utilise analytical data in deci-
sion-making processes. Accordingly, the priority for Kyr-
gyz enterprises is to develop a comprehensive algorithm for
integrating KPIs into financial controlling that accounts for
national economic conditions, technical capacity, and hu-
man resources — thus providing the foundation for a con-
temporary performance management model.

Assessment of the current state of financial controlling
at enterprises in Kyrgyzstan

The system of financial controlling in Kyrgyzstan is shaped
through the interaction of state, internal, and corporate
control mechanisms that encompass both the public and
private sectors. At the national level, several key institutions
are responsible for formulating and implementing financial
control policies. The Ministry of Economy and Commerce
of the Kyrgyz Republic (n.d.) serves as the central author-
ity for fiscal policy, budget planning and execution, debt
management, and oversight of financial reporting. The
National Bank of the Kyrgyz Republic (n.d.) regulates and
supervises commercial banks and non-bank financial insti-
tutions, maintaining monetary stability and enforcing cur-
rency and licensing regulations. The Chamber of Accounts
of the Kyrgyz Republic functions as the supreme audit in-
stitution, conducting external audits of central and local
government budgets, social funds, and state enterprises to
ensure legality, transparency, and accountability in pub-
lic financial management. The Service for Regulation and
Supervision of the Financial Market under the Ministry
of Economy and Commerce of the Kyrgyz Republic (n.d.)
oversees non-bank financial institutions, contributing to
the development of a transparent and competitive financial
environment. Local self-government bodies also carry out
financial control functions at the municipal level, aligning
their activities with national regulatory frameworks.

The legal foundation of financial controlling in Kyr-
gyzstan rests on several fundamental legislative acts, in-
cluding the Constitution of the Kyrgyz Republic (2021)
and the Budget Code of the Kyrgyz Republic (2016). In
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addition, several external regulatory references are relevant
for comparative purposes, such as the Law of the Republic
of Kazakhstan No. 147 (2021), the Law of the Republic of
Kazakhstan No. 2444 (2022), and the Law of the Repub-
lic of Kazakhstan No. 461 (1998). The Budget Code of the
Kyrgyz Republic establishes the key principles of budgetary
control at both central and local levels, outlining the au-
thority and responsibilities of public oversight bodies.

Kyrgyz legislation distinguishes between three main
forms of financial control: state, internal, and corporate.
State control functions as an external mechanism focusing
on auditing the management and utilisation of public re-
sources. Internal control ensures financial discipline within
government agencies and public institutions. Corporate
control, in turn, is directed at risk management, account-
ing accuracy, and regulatory compliance within private
enterprises. Collectively, these levels form a multi-tiered
structure that promotes transparency, fiscal discipline, and
accountability throughout the national economy.

Kyrgyz legislation has gradually aligned with interna-
tional standards such as Federation of Accountants (n.d.)
and International Organisation of Supreme Audit Institu-
tions (n.d.). The Law on Audit Activities (2021) introduced
qualification and professional requirements consistent with
Federation of Accountants’s International Education Stand-
ards, while the State Service for Regulation and Supervision
of the Financial Market facilitates the application of IFRS
and ISA. The Chamber of Accounts operates in line with
International Organisation of Supreme Audit Institutions
guidelines, promoting accountability and transparency in
public sector auditing. Although Kyrgyzstan does not yet
have a unified national ISO certification framework, ISO
principles of quality management, risk assessment, and
control are increasingly reflected in national regulatory
practices (World Bank, 2022).

Despite these advances, Kyrgyzstan still lacks a uni-
fied national standard for KPI-based controlling systems.
Nonetheless, performance-oriented management prin-
ciples are embedded in national programmes such as the
National Development Strategy of the Kyrgyz Republic
2018-2040 (2018) and the reform of the State Property
Management Fund into the State Agency for State Prop-
erty Management (Kyrgyzstan Newsline, 2023). The latter
introduced methodological guidelines for applying KPIs to
evaluate state-owned enterprises across profitability, sol-
vency, liquidity, and non-financial objectives. These indica-
tors are formalised within management contracts and serve
as the basis for annual performance evaluations. However,
the absence of standardised criteria continues to compli-
cate the harmonisation of KPI implementation across sec-
tors, particularly among enterprises with limited digital
maturity (World Bank, 2020).

Practical implementation of KPI-based controlling
in Kyrgyz enterprises can be observed in several illustra-
tive cases. Kyrgyztelecom (n.d.) introduced KPI-based
performance management in 2024 to improve profit-
ability and cost optimisation, achieving a net profit of
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107.7 million KGS (USD 1.23 million) and total revenue
of approximately 2.3 billion KGS (USD 26 million). The
majority of revenue (57.8%) was generated by Internet
and Internet Protocol Television (IPTV) services, which
became a key growth driver. The company also reported
a slowdown in the decline of fixed telephony revenues to
around 1% annually (previously 9-10%), while reduced
operating expenses — particularly overheads, wages, and
inventories — improved efficiency in the first half of the
year. However, profits remained significantly lower than
in 2023 (668.3 million KGS or USD 7.64 million) due to
the absence of extraordinary income that had previously
supported financial results (Akchabar, 2025).

RSK Bank (n.d.) is a state-owned commercial bank
of the Kyrgyz Republic, founded in 1996, with 100% of its
shares owned by the government. It provides a wide range
of services to retail and corporate clients. According to
the World Bank and the US Department of State, in 2022
RSK Bank ranked among the five largest banks by assets
(approximately USD 588 million), though it required im-
provements in control and risk management systems. At
the annual general meeting of shareholders, the bank ap-
proved the “planned values of KPIs for 2024” alongside
its income and expenditure budget and capital investment
programme, formalising its approach to performance
measurement. The inclusion of KPI reporting in the board
of directors’ quarterly agenda institutionalised monitoring
at the strategic level and integrated KPIs into budgeting
processes. While public reporting on KPI achievements
remains limited, their formal adoption alongside financial
planning represents a gradual transition towards perfor-
mance-based management (Kyrgyz Stock Exchange, n.d.).

Similarly, Eldik Bank (2023) highlighted the adoption
of performance and risk indicators within its 2023 Sus-
tainability Report, signalling a shift towards results-orient-
ed corporate governance. Founded in 1996 as a Cash and
Savings Company, the bank was later transformed into a
state-owned commercial institution with 100% government
ownership. Eldik Bank serves both individual and corporate
clients, operates a broad branch network, and positions it-
self as a “people’s bank” providing accessible financial ser-
vices for households and small to medium-sized enterprises.
By the time of its rebranding from RSK Bank to Eldik Bank
in 2024, it had developed a substantial capital base exceed-
ing 76 billion KGS (USD 8.7 million) and was classified by
international assessments as systemically important for
Kyrgyzstan's financial system. Although specific KPI target
values are not publicly disclosed, the bank implemented
KPI-based management to monitor profitability, credit port-
folio quality, and deposit growth. It also received a B- rat-
ing with a stable outlook from Fitch Ratings, reflecting its
commitment to transparency and operational efficiency.
The integration of KPI monitoring into budgeting and re-
porting processes was supported by a digital transformation
strategy focused on service quality and customer experi-
ence. Despite progress, the bank continues to face liquidi-
ty and macroeconomic risks, and the absence of publicly
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available quantitative KPI thresholds limits a comprehensive
assessment of its controlling maturity (Eldik Bank, n.d.).

At the municipal level, the Bishkek City Administra-
tion approved a KPI system in late 2022 covering five key
domains - economic development, transport and con-
struction, social services, property management, and utili-
ties — marking one of the earliest applications of KPI-based

control in Kyrgyzstan's public sector (Akchabar, 2022). De-
spite these positive developments, several structural and
institutional barriers still hinder the effective use of perfor-
mance indicators in financial controlling. These challenges
encompass regulatory, organisational, technical, human re-
source, and informational dimensions. Table 1 summarised
the key barriers and potential mitigation measures.

Table 1. Key problems and barriers in the Use of KPI in Kyrgyz enterprises

Type
of barrier

Description

Impact on financial
controlling effectiveness

Possible mitigation

Example metric/tool
measures

Lack of a unified national
KPI or controlling
standard; fragmented
and sometimes
contradictory legislation

Regulatory/
legal

Inconsistent
implementation and
interpretation of
performance indicators
across enterprises

Development of a
national KPI standard;
harmonisation of
legislation and
secondary acts

Compliance index (%
alignment of enterprise KPIs
with national standards); KPI

Standardisation Dashboard
(Ministry of Economy portal)

Centralised control
structures with
weak coordination
among departments;
underdeveloped
internal audit

Organisational

Disconnection between
strategic and operational
controlling levels

Internal Audit Scorecard
(share of audited units
per quarter); RACI Matrix
coverage indicator (% defined
responsibilities)

Implementation
of hybrid models;
clear role definition;
strengthening internal
audit capacity

Investment in ERP/BI ERP module for financial

Technical/  Limited use of ERP and Bl  Errors, reporting delays, svstems: centralised controlling (SAP S/4HANA);
informational  platforms; fragmented or  and inability to monitor )éjata architecture: Power Bl dashboard for
systems manually collected data KPI in real time system inte ratioﬁ real-time KPI tracking; data
y 9 latency metric (hours)
Number of certified
. Incorrect KPI design, Training and controllers (annual growth
Human Shgrktiﬁgg ?r:c g(;%i?glsli'r?nals weak analytical certification programs;  rate %); training completion
resource 9 interpretation, and creation of controlling rate; Human Resources

analytics, and digital tools

inconsistent application

and analytics positions  dashboard for competency

monitoring

Incomplete or
unreliable data; multiple
unsynchronised data
sources

Data quality/

information making

Distorted KPI monitoring
and inaccurate decision-

Data standardisation;
quality control
mechanisms;

establishment of
single data sources

Data quality check index
(% validated records); ETL
pipeline monitoring tool
(Talend, Apache Airflow);
duplicate data ratio indicator

Note: RACI - Responsible, Accountable, Consulted, Informed; ETL - Extract, Transform, Load
Source: compiled by the author based on World Bank (2020), Akchabar (2022; 2025), Ministry of Economy and

Commerce of the Kyrgyz Republic (n.d.)

The analysis indicates that the main obstacles stem
from a fragmented legal framework, the absence of stand-
ardised controlling procedures, limited technical infra-
structure, and insufficient human capital. Kyrgyz en-
terprises, particularly those operating in the public and
manufacturing sectors, frequently depend on manual data
processing and non-integrated accounting systems, which
delay performance evaluation and reduce transparency.
The quality of financial data also varies considerably, un-
dermining the reliability of KPIs and complicating bench-
marking across enterprises. To overcome these challenges,
Kyrgyzstan must continue aligning its legislation with in-
ternational best practices, promote digital transformation
within financial management, and enhance profession-
al competence in controlling and auditing. The gradual
adoption of ERP and BI solutions, combined with targeted
training initiatives and improvements in data governance,
will support the transition from fragmented oversight to
a unified, data-driven controlling system. Consequently,
the regulatory and organisational framework of financial
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controlling in Kyrgyzstan is evolving towards an integrated
model that unites international standards, digital tools, and
performance-based management principles, thereby en-
suring greater accountability, efficiency, and transparency
across both public and private enterprises.

Development of an algorithm for integrating KPIs

into the financial controlling system

The development of an algorithm for integrating KPIs into
the financial controlling system constitutes a methodolog-
ical foundation for transforming traditional control func-
tions into a performance-oriented management mechanism.
Within Kyrgyz enterprises, this process seeks to reinforce the
analytical dimension of financial decision-making, strength-
en the link between strategic and operational objectives, and
ensure that managerial actions are aligned with measur-
able outcomes. The incorporation of KPIs into controlling
enables enterprises to move from reactive financial report-
ing towards proactive management based on quantitative
assessment, predictive analytics, and strategic adjustment.
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The first stage of the algorithm involves defining en-
terprise objectives, which provide the conceptual basis
for constructing the system of performance indicators.
The hierarchical alignment of strategic, tactical, and op-
erational goals ensures a consistent flow of information
and accountability throughout the organisation. Strategic
objectives reflect long-term priorities such as profitability
growth, market expansion, or capitalisation, while tacti-
cal goals focus on cost optimisation, liquidity enhance-
ment, and operational efficiency. Establishing this hierar-
chy creates a logical framework for developing KPIs that
translate abstract strategic intentions into measurable and
controllable parameters.

The second stage concerns the selection of relevant
indicators capable of quantitatively representing goal at-
tainment. For Kyrgyz enterprises, a balanced approach
is recommended, encompassing financial, operational,
and socio-organisational dimensions. Financial KPIs
assess economic performance through measures such as
return on sales, profitability, and return on investment,
whereas operational indicators evaluate the efficiency
of internal processes, including inventory turnover and
average collection period. Social and organisational in-
dicators address human capital factors such as employee
turnover, training expenditure, and satisfaction levels.
The application of such a multidimensional structure
ensures that controlling reflects both the enterprise’s
financial stability and its institutional capacity for sus-
tainable growth.

The third stage focuses on developing a unified meth-
odology for KPI calculation. For each indicator, the for-
mula, unit of measurement, data sources, and reporting
frequency must be specified. Methodological standardi-
sation guarantees comparability across departments and
over time, reducing informational asymmetry and the
likelihood of interpretation errors. The data foundation
for controlling is typically drawn from integrated ERP
systems, which consolidate accounting, budgeting, human
resources, and procurement modules, as well as from BI
platforms that enable advanced analytics, visualisation,
and forecasting. The effective use of these systems is

essential for achieving real-time monitoring, improving fi-
nancial discipline, and ensuring data reliability within the
controlling function.

The fourth stage entails embedding KPIs directly
into the financial controlling framework. This includes
incorporating them into budgeting processes, manage-
ment reporting, planning procedures, and employee mo-
tivation schemes. The integration of KPIs into financial
plans enables continuous evaluation of deviations from
expected targets, while dashboard visualisation tools fa-
cilitate prompt decision-making by senior management.
Linking KPIs to incentive systems also promotes internal
motivation and accountability, transforming performance
measurement into a driver of organisational development
(Klimaitiené et al., 2020).

The fifth stage of the algorithm emphasises KPI mon-
itoring and adjustment. This involves the continuous ob-
servation of actual performance, comparison with target
benchmarks, and analysis of deviations. Corrective meas-
ures are then introduced to realign operations with stra-
tegic plans. Regular monitoring creates a feedback loop
between managerial decisions and financial outcomes,
enabling dynamic adaptation to market conditions, reg-
ulatory changes, or macroeconomic shifts. Periodic reas-
sessment of indicators preserves the relevance and reli-
ability of the controlling system. The sixth stage focuses
on evaluating the overall effectiveness of the KPI-based
controlling framework. This evaluation determines the
extent to which selected indicators contribute to achiev-
ing strategic objectives and whether they generate mean-
ingful analytical insights for decision-making. Indicators
that lose explanatory value or fail to align with strategic
priorities are revised or replaced. Consequently, the sys-
tem evolves towards greater adaptability, flexibility, and
coherence with the external business environment (Ka-
ganski et al., 2017). The empirical validation of the pro-
posed algorithm is based on the identification of the most
applicable KPIs for Kyrgyz enterprises. These indicators
are summarised in Table 2, which provides practical ex-
amples of performance metrics relevant to financial con-
trolling in the national context.

Table 2. Examples of KPIs for Kyrgyz enterprises

Dimension Calculation method

Example of KPI

Data collection
frequency/data owner

Target/

Purpose threshold

. . To enhance Quarterly/Finance
- o 0,
Finance Return on sales (Profit+Revenue) x 100% profitability department >15%
Turnover Inventory turnover  Cost of goods sold + Average To reduce Monthly/Logistics or >6 times
ratio inventory warehouse costs  Operations department per year
Accounts  Average collection (Accounts receivable + To improve Monthly/Accounting <45 davs
receivable period (ACP) Revenue) x 365 liquidity department = y
Human  Employee turnover |e'¥f£n/§)veérg;§r:3:ﬁggfif To reduce Quarterly/HR <10%
g . = 0
resources rate employees personnel risks department
Customer To strengthen  Semi-annual/Marketing >85%
Customers satisfaction rate Based on survey data customer and Customer Service satisfaction
retention unit index

Source: compiled by the author based on P. Martinis (2024), S. Beaver (2025)
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The implementation of the algorithm has demonstrat-
ed that integrating KPIs into financial controlling facilitates
a shift from passive supervision to active, results-oriented
management. The systematic application of performance
indicators enhances transparency, optimises resource
allocation, and promotes the development of a perfor-
mance-driven organisational culture. The methodology
also strengthens enterprise adaptability by linking financial
objectives with digital analytical tools and employee moti-
vation systems. Consequently, the proposed algorithm can
be viewed as a practical framework for Kyrgyz enterprises
aiming to modernise their controlling systems in accord-
ance with international standards of efficiency, transparen-
cy, and digital transformation.

In conclusion, the developed algorithm provides a
comprehensive foundation for embedding measurable
performance criteria within the financial controlling archi-
tecture of Kyrgyz enterprises. It integrates strategic man-
agement principles, digital analytical technologies, and
financial accountability mechanisms into a coherent struc-
ture that ensures both efficiency and resilience. This ap-
proach enables enterprises to evolve their controlling func-
tion from retrospective monitoring to a dynamic system
of forward-looking financial governance. Therefore, the
model not only supports managerial decision-making but
also establishes a scalable methodological basis for the fur-
ther institutionalisation of KPI-driven controlling practices
within Kyrgyzstan’s transforming economic landscape.

Discussion

KPI systems hold a significant position within contempo-
rary management theory and practice. They are employed
to enhance managerial transparency, align strategic and
operational decisions, and assess both the financial and
non-financial performance of enterprises. In academic
research, KPIs are increasingly viewed as an integral com-
ponent of digital business transformation and a key in-
strument in the shift towards analytical and proactive man-
agement. This study and that of B. Micieta et al. (2025) were
similar in considering KPI implementation as a fundamen-
tal tool for improving managerial efficiency and the finan-
cial stability of enterprises. Both works highlighted that the
integration of financial and non-financial indicators within
the controlling system strengthens transparency, analytical
capacity, and the link between strategic objectives and per-
formance outcomes. B. Micieta et al. research, however, was
applied in nature, focusing on financial ratio analysis with-
in a Slovak furniture enterprise, revealing positive trends in
liquidity, profitability, and Economic Value Added. In con-
trast, this study adopted a theoretical and methodological
perspective, developing an algorithm for integrating KPIs
into the financial controlling of Kyrgyz enterprises across
the stages of goal-setting, indicator selection, digitalisation,
monitoring, and evaluation.

The ideas of S. Munmun et al. (2023) further extended
this concept, emphasising that KPIs carry not only financial
but also motivational significance. Their research examined
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how performance indicator systems influence employee
engagement and productivity, establishing a clear link be-
tween workforce efficiency and overall company results.
The present study broadened this logic by combining moti-
vational and managerial dimensions through the develop-
ment of a systemic model of KPI-controlling that enhances
strategic coherence in decision-making. The conclusions of
U. Balon et al. (2024) were consistent with this research,
affirming that integrating KPIs into digital management
systems is essential for enterprise effectiveness. U. Balon et
al., however, concentrated on the practical aspect - ap-
plying KPIs within the framework of Industry 4.0, where
automation and artificial intelligence enable real-time con-
trol. In contrast, this study addressed the methodological
dimension — constructing a generalised algorithm for im-
plementing KPIs in financial controlling that reflects both
digital and strategic levels of management.

Digitalisation also featured centrally in the study by
M. Sishi & A. Telukdarie (2025), who argued that KPIs
form the core of next-generation industrial systems com-
bining analytics, automation, and digital twins. Yet, while
M. Sishi & A. Telukdarie approached KPIs from a tech-
nological standpoint, the present study interpreted them
through a financial and managerial methodology aimed at
enhancing the precision of controlling and the consistency
of inter-departmental decisions. A valuable addition was
provided by J. Krasodomska & E. Zarzycka (2021), who ex-
amined the non-financial dimension of KPIs, particularly
in the context of corporate reporting by Polish firms under
Directive 2014/95/EU. Their findings revealed how stake-
holder pressure influences the disclosure of sustainability
indicators. This research, by contrast, concentrated on the
internal analytical function of KPIs as a control mechanism
ensuring management efficiency and digitalisation within
the financial monitoring framework.

A practical parallel can be drawn with the study by
E. Nabovati et al. (2023), which viewed KPIs as tools for
systematising performance metrics in Iranian hospitals.
The authors identified twenty-five key indicators reflect-
ing financial efficiency, service quality, and patient safety.
In this paper, such approaches were generalised: the KPI
integration algorithm was designed to harmonise the stra-
tegic, operational, and financial objectives of enterprises
while enabling their digital execution through ERP and BI
systems. This study and that of Y. Sun (2022) also shared
a focus on how KPIs enhance management efficiency and
decision-making transparency. Both found that indicator
systems facilitate the coordination of strategic, tactical, and
operational levels of management and promote the transi-
tion towards proactive governance. However, Y. Sun’s re-
search focused on the implementation of KPIs in Chinese
small and medium-sized enterprises, exploring their role in
human resource management, motivation, and the efficient
allocation of resources.

A systematic comparison of the reviewed works re-
vealed that most scholars regard KPIs as a fundamen-
tal component of modern management, though each
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addresses the concept from a distinct perspective. For in-
stance, E. Dindar (2025) interpreted KPIs as instruments
for integrating economic, social, and environmental di-
mensions within GRI and Sustainable Development Goal
reporting for the Turkish automotive sector. Her conclu-
sions demonstrated a high disclosure level for social in-
dicators but an evident lack of environmental and mana-
gerial metrics. In this context, the present study logically
extended the multidimensional approach but concentrat-
ed not on external reporting, rather on the internal archi-
tecture of financial controlling - developing an algorithm
that unifies financial, organisational, and digital indicators
within a single system.

A different emphasis was presented in W. Sultan’s (2022)
research, which explored KPI application in Saudi Arabia’s
public sector through the Balanced Scorecard model. W. Sul-
tan defined KPIs as a foundation for strategic monitoring,
accountability, and the standardisation of management pro-
cesses. Although the integration of indicators into e-govern-
ment systems proved successful, the author noted persistent
cultural and organisational barriers to their widespread
adoption. In contrast, this study developed the theoretical
basis for KPI construction within the corporate rather than
public context, proposing a universal financial controlling
algorithm tailored to enterprises operating in transitional
economies. Y. Yurtay et al. (2023) demonstrated an innova-
tive approach to KPI implementation in Kazakhstan’s indus-
trial systems by integrating machine learning into production
efficiency forecasting. Their findings confirmed that artificial
intelligence enhances the precision of control and manageri-
al adaptability. Compared with their work, the present study
is more conceptual - rather than engaging in technological
experimentation, it establishes a holistic methodology for
KPI-controlling, ensuring coherent interaction between stra-
tegic, financial, and digital management levels.

Similarly, J. Peng (2022) focused on optimising person-
nel evaluation systems in Chinese SMEs, illustrating that
KPIs can function as elements of both managerial and mo-
tivational mechanisms, reinforcing the relationship between
productivity, management quality, and profitability. While
J. Peng emphasised analytical hierarchies and digital mod-
elling, this study shifted attention from the micro-level of
labour processes to the macro-level - the methodological
system of financial controlling within enterprises. Anoth-
er notable contribution was that of C. Bagwe (2024), who
analysed financial control as a foundation of corporate sus-
tainability. C. Bagwe proposed a six-stage model for eval-
uating financial system efficiency — from goal-setting and
monitoring to gap identification and corrective actions.
Although KPIs were not explicitly examined, his systemic
control approach corresponds with the logic of the present
research: in both, financial diagnostics are viewed not as a
formal procedure but as an analytical mechanism for ensur-
ing enterprise stability. Overall, the comparative analysis of
these studies shows that despite differing contexts — from in-
dustry and the public sector to small businesses - all affirm
the strategic importance of KPIs as a cornerstone of effective

Scientific Bulletin of Mukachevo State University. Series "Economics”, 13(1)

controlling. From machine-learning-based practical models
to theoretical and methodological frameworks for finan-
cial monitoring, KPIs emerge as a mechanism uniting an-
alytics, digital technologies, and managerial accountability.

Conclusions

Summarising the findings of the study, it should be em-
phasised that the proposed algorithm for integrating KPIs
into the financial controlling systems of enterprises in Kyr-
gyzstan has established a comprehensive methodologi-
cal foundation for the transition towards results-oriented
management. The theoretical framework of the research
demonstrated that KPIs function not merely as instruments
for measuring goal attainment, but also as effective mecha-
nisms for aligning strategic, tactical, and operational levels of
management. As a result, financial controlling assumes the
roles of not only accounting, but also forecasting, planning,
and analytical support for managerial decision-making.

An analysis of the current state of financial controlling
in Kyrgyz enterprises revealed that the regulatory frame-
work is gradually aligning with international standards
set by Federation of Accountants, International Organi-
sation of Supreme Audit Institutions, and ISO. However,
the absence of a unified national KPI standard remains a
major impediment. Insufficient digitalisation, a shortage
of qualified specialists, fragmented information systems,
and weak coordination between control levels continue
to undermine managerial efficiency. Nevertheless, certain
examples — such as the operations of Kyrgyztelecom, RSK
Bank, Eldik Bank, and the Bishkek municipal administra-
tion — have demonstrated the successful application of KPIs
as a tool for enhancing transparency, profitability, and the
quality of financial analysis.

The developed algorithm, encompassing six stages —
from defining strategic objectives and selecting relevant in-
dicators to monitoring, evaluating outcomes, and adjusting
the system — has proven its capacity to ensure the integra-
tion of KPIs into financial planning, budgeting, and moti-
vation mechanisms. Its practical implementation supports
the creation of a unified analytical environment in which
data from ERP and BI systems are integrated with manage-
rial decisions, providing the basis for a new generation of
digital controlling. Through this approach, enterprises are
shifting from reactive to proactive management founded
on quantitative assessment, predictive analytics, and adap-
tive strategic adjustment.

Hence, the integration of KPIs into financial con-
trolling serves not only as a means of improving managerial
efficiency but also as an essential element in the modernisa-
tion of corporate governance in Kyrgyzstan, in line with in-
ternational standards of transparency, digital transforma-
tion, and sustainable economic development. The principal
limitation of this study lies in its predominantly theoretical
and normative-methodological focus, without a detailed
quantitative assessment of implementation results. Future
research should therefore involve practical experiments
across enterprises in different sectors of Kyrgyzstan to
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empirically validate the effectiveness of the proposed algo- Funding
rithm and its adaptability to digital management systems. None.
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Tinek ToiyeB

AcnipaHT
YHiBepcuTeT Heaan
89154, lNisgeHHui MepineHg-lapksen, 4505, m. Jlac-Berac, CrionydeHi LLiITatn AMepuKku
https://orcid.org/0009-0005-6196-2208

AHoTauifi. MeTol [aHOTO HOCTIIKeHHA Oylno OOIPYHTYBaHHA TEOPETMYHMX Ta HPUKIAHUX OCHOB CTBOPEHHA
MeXaHi3My iHTerpamii KIIO9OBMX IIOKa3HUKiB e(eKTMBHOCTI B cucTeMy (iHaHCOBOTO KOHTPOJIO MifJIPUEMCTB
Kupruscrana 3 MeTor nigBuiieHHs epeKTUBHOCTI YIIPaBIiHCHKUX pillleHb Ta 3abesedeHHs IPO30poCTi (piHaHCOBOTO
MoHiTopyHry. JJocmipkeHHA 06’ €qHANIO TeOPeTUYHNIT aHaIi3, IPaBOBY OL[{HKY Ta IIPaKTUYHE TeCTYBaHHA e()eKTUBHOCTI
MofieTIell BUKOPMCTAaHHA ITIOKa3HMKIB e(heKTUBHOCTI Y KOHTPOJIHTY. Byno posrianyTo HaykoBi mifxonu 1o ¢popMyBaHHA
[IOKA3HUKIB Ta [eTaJbHO IIPOaHAi30BaHO HOPMATVBHO-NIPaBOBYy 6a3y ¢iHaHcOBOro KoHTpomwo Kwupruscrany,
BKMoYao9y KoHcTuTynilo, BrompkeTHMiI KomeKc Ta cTpaTeriyHi JJOKyMeHTM HalliOHalbHOTO pO3BUTKY. IIpakTmdna
yacTMHa Oy/la 30CepefpkeHa Ha IiA/IBHOCTI BIIKPUTOrO aKI[iOHEpHOro ToBapuctBa «Kuprusremexom», BifKpuTOro
aknionepHoro toapuctsa «PCK bank» Ta Bigkpuroro akmioHepHoro toBapucrtBa «Enmik baHk», sAKi 3acTocoByBamm
IIOKA3HUKY e(peKTVBHOCTI /I yIIpaB/IiHHA Ta IOKpalljeHHA diHaHCOBUX pedynbratiB. ITic/ia BopoBamkeHHA IpUOYyTOK
«Kuprusrenexom» Bupic go 107,7 Mia coMiB a60 1,23 MIIH f0/1apiB, a GaHKY IIPOJEMOHCTPyBaIy O1/IbII BUCOKY IIPO30PicTh
3BITHOCTI Ta MOKpaleHy SAKiCTb IpoLenyp KOHTposo. Ceper 0CHOBHMX IePEIIKOf O0Y/I0 BU3HAYEHO BilICYy THICTb €AMHOTO
HalliOHaJIBHOTO CTaHJapTy, HEJOCTAaTHIO Im¢poBisaliio, HecTady kBaaipikoBaHOro INepcoHanmy Ta (parMeHTaliio
inpopmaniitHux cucrem. Ha ocHOBI oTpuMaHUX pesynbraTiB Oyl10 po3poOIeHO IIeCTHeTAllHUI alropuT™ iHTerpanii
IIOKA3HUKIB e(peKTUBHOCTI y (iHAHCOBMIT KOHTPONIb, IIO [IO3BO/NAE INEPeTU Bifl PEaKTMBHOIO [0 IPOAKTUBHOTO
YIOPaB/IiHHA Ta NOCMINTY aHAJIITMYHY KOOPAIMHALIiI0 Ha BCiX piBHAX ynpaBiiHHA. [IpakTuyHe 3HaYeHHA NOCITiIKeHHA
IIOJIATa€ B TOMY, 110 BOHO IIPOIIOHYE IiJIIPUEMCTBAM CTPYKTYPOBaHy METO[OJIOTIYHY OCHOBY /I ajanTalii cucrem
KOHTPOJIIO Ha OCHOBi epeKTUBHOCTI O HalliOHa/IbHMX Ta Ia/ly3eBUX eKOHOMIYHUX YMOB

KniouoBi cnoBa: BUMipIOBaHHS HPOAYKTMBHOCTI; CTpareridyHe ympaBiiHHs; e(QeKTMBHICTb; aHATITHKA; OHOMKeT;
JIIOJICBKi pecypcn
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Abstract. Ensuring business competitiveness in the face of turbulence and digitalisation requires rethinking traditional
strategic management. Sustainable development serves as the conceptual foundation for building strategic resilience,
combining economic efficiency, social responsibility, and environmental sustainability. The purpose of the study was to
substantiate strategic approaches to ensuring business competitiveness in conditions of turbulence and digitalisation of
the external environment based on the principles of sustainable development. The study was theoretical and conceptual in
nature. It applied methods of conceptual modelling and analytical formalisation, which created prerequisites for further
empirical verification of the proposed provisions. Contemporary scientific approaches to interpreting the relationship
between sustainable development, digitalisation, and business competitiveness were summarised, and the impact of
turbulence on the transformation of business models and management processes was analysed. The paper substantiated
the change in the role of digital technologies in the strategic management system, which was manifested in the transition
from fragmented use of digital tools to their comprehensive integration into the strategies of sustainable development and
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Sustainable business development...

adaptation of enterprises. A conceptual model for ensuring business competitiveness was proposed, which reflected the
logic of interaction between external challenges of a turbulent environment, strategic tools for sustainable development,
digital management decisions, and mechanisms of organisational adaptation. The analytical relationship between the key
processes of the model was formulated, which allowed substantiating hypotheses about strengthening the competitive
position of business in conditions of a high level of digital maturity and integration of ESG approaches into strategic
management. The practical significance of the results obtained lies in the possibility of their application in the process
of strategic planning, development of sustainable development programmes, and implementation of digital business
transformation strategies in conditions of increased uncertainty

Keywords: business competitiveness; strategic management; digital transformation; business environment

Introduction

Global environmental, socio-economic imbalances, geopo-
litical crises and risks, acceleration of technological chang-
es, transformation of consumer behaviour models contrib-
ute to the development of insufficiently predictable, to a
certain extent chaotic and disordered processes that reflect
the turbulence of the society’s functioning environment.
For business entities, these processes are accompanied
by increased uncertainty of strategic decisions, increased
competition, and increased requirements for adaptability
and sustainability of economic activity. In such conditions,
conventional approaches to the development of competi-
tive advantages are insufficient, which is confirmed by the
results of empirical and theoretical studies by E.S. Knud-
sen et al. (2021) and D. Hariyani et al. (2025), devoted to
the analysis of competitive dynamics in conditions of insta-
bility and actualising the search for new strategic guidelines
for business development.

In this context, the concept of sustainable develop-
ment, which provides for the integration of economic,
social and environmental goals into the long-term strat-
egy of enterprises, is particularly important. M. Porter
& M. Kramer (2019) found that the economic, social,
and environmental components of sustainable develop-
ment form an interrelated strategic contour, which di-
rectly affects the adaptability of the business to external
shocks. Unlike short-term efficiency tools, sustainable
development forms a systemic basis for ensuring business
competitiveness in conditions of instability, helping to
increase its resilience to external shocks, preserve repu-
tational capital, and build trust on the part of stakehold-
ers. As noted in the literature reviews by I.M. Awad et
al. (2025) and M. Hamdouna & M. Khmelyarchuk (2025),
the integration of sustainable development principles is
increasingly seen as a strategic factor for long-term com-
petitiveness, rather than as a purely normative or social
requirement. However, the practical implementation of
the principles of sustainable development requires ad-
aptation to dynamic changes in the digital environment.
Digitalisation of business processes acts both as a cata-
lyst for transformation and as a tool for implementing
sustainable development strategies. The use of digital
technologies is changing approaches to resource man-
agement, communication with consumers, management
decision-making, and the development of value chains.
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According to the research by M. Bosovska et al. (2023)
and D.S. Bindeeba et al. (2025), in a turbulent environ-
ment, digitalisation can increase both positive effects and
strategic risks, which requires its consideration within a
holistic strategic management system.

In this regard, the scientific problem is the need to
substantiate and systematise strategic approaches to en-
suring business competitiveness based on sustainable
development, considering the impact of turbulence and
digitalisation of the external environment. The solution of
this problem is of great theoretical and practical impor-
tance, as it will contribute to the establishment of more
adaptive and sustainable development strategies for busi-
ness entities in the current conditions. That is why the
purpose of the study was to substantiate and systematise
strategic approaches to ensuring business competitiveness
based on the principles of sustainable development in
conditions of turbulence and digitalisation of the external
environment. The main objectives of the study were: to
substantiate of the relationship and mutual influence of
turbulence phenomena, sustainable development, digital-
isation, and competitiveness of business entities; to define
the conceptual foundations of an integrated model for en-
suring business competitiveness through sustainable de-
velopment and digitalisation in conditions of turbulence;
to reveal possible key causal relationships between digital
transformation, integration of sustainable development
principles, and the level of business competitiveness in
conditions of external turbulence.

Literature Review

Contemporary scientific literature showed that the is-
sue of sustainable development of enterprises combined
with digital transformation and competitiveness is one
of the key areas of strategic research in a turbulent envi-
ronment. This is indicated by a number of systematic re-
views and analyses focusing on the relationship between
technological innovation, digitalisation, and business sus-
tainabilityresults. A comprehensive review by M. Ham-
douna & M. Khmelyarchuk (2025), devoted to the role
of technological innovation in shaping competitiveness,
highlighted the importance of technology for the sustain-
able development of enterprise benefits. The researchers
emphasised that it is innovation that becomes the key
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determinants of sustainable competitiveness in the long
term, as it contributes to increasing resilience to external
challenges and supporting sustainable growth. Separate
metaanalysis by D.S. Bindeeba et al. (2025) proved that
digital transformation is a strategic factor in improving
the economic, social, and environmental performance of
businesses. The synthesis of empirical research has shown
that digital technologies contribute to the achievement of
comprehensive sustainable development goals, in particu-
lar, by optimising resources, improving operational effi-
ciency, and improving interaction with stakeholders.

The study by D. Hariyani et al. (2025) pointed to the
role of digital leadership in mediating the function be-
tween external institutional pressures and sustainability
indicators. This effect was enhanced by turbulent changes
in the environment, which actualised the need for digital
management strategies to adapt and maintain compet-
itive advantages. The classical study by E.S. Knudsen et
al. (2021) showed that digitalisation can both increase
competitive advantages and create conditions for their
rapid loss, depending on the businessmodel and the use
of big data. This means that digital tools do not always
automatically lead to stable competitiveness, but with
proper strategic management, they can become a source
of sustainable growth. In addition, research by D. Chen &
S. Wang (2024) examined the mechanisms through which
digitalisation contributes to the achievement of environ-
mental, social, and governance goals (ESG, environmen-
tal, Social, and Governance), including risk reduction and
increased operational flexibility.

Systematic literature review by G.H. Sagala &
D. Eri (2024) on digital transformation in small and
medium-sized enterprises has shown that success fac-
tors include strategic recognition of digital transforma-
tion, development of organisational abilities, managerial
competencies, and adaptive strategies. These aspects are
relevant for building competitiveness strategies precise-
ly in the turbulent context of markets. The study on the
example of Chinese enterprises conducted by L. Kong &
J. Chen (2024) demonstrated that digital transformation
encourages green and sustainable innovation process-
es, which created the basis for strategic improvement
of competitiveness with an environmental component.
This confirmed that digital technologies can act as a tool
for implementing the sustainable development goals
in a turbulent environment. Review by I.M. Awad et
al. (2025) also showed that the scientific debate is active-
ly developing towards combining digital transformation
with various aspects of sustainability - including ESG
(Environmental, Social, and Governance factors), social
responsibility, and corporate sustainability. Similar re-
sults were obtained by F. Kraus et al. (2021), who, based
on a systematic analysis of scientific publications, proved
that digital transformation creates new opportunities
for combining economic efficiency with environmental
and social goals of enterprises, forming prerequisites for
long-term business competitiveness.
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Despite the scientific interest in digital transformation,
there is a need for integrated research that simultaneously
considers environmental turbulence, digital capabilities,
and strategic competitiveness management. Accordingly,
despite a significant number of scientific studies devoted
separately to the problems of sustainable development, dig-
ital transformation and business competitiveness, the issue
of a complex combination of these approaches within a sin-
gle strategic logic of business development in conditions of
turbulence remains insufficiently systematised in the sci-
entific literature. The lack of agreed strategic approaches
complicates the practical implementation of sustainable
development principles and reduces the potential of digi-
talisation as a factor of long-term competitiveness.

Materials and Methods

The research was theoretical and conceptual in nature
and was aimed at generalising and systematising scien-
tific approaches to ensuring business competitiveness
in conditions of turbulence and digitalisation based on
the principles of sustainable development. It was based
on systematic, and structural and functional approach-
es. Thus, the systematic approach provided for the con-
sideration of strategic management as an integral mul-
ti-level system, within which sustainable development,
digital management solutions, and competitiveness acted
as interrelated subsystems. The structural and functional
approach determined their internal structure and func-
tional role in shaping the effectiveness of an enterprise in
conditions of turbulence.

The study covered the period 2015-2025, as this peri-
od was associated with the beginning and intensification
of research on digital transformation and the integration
of sustainable development ideas into business after the
adoption of the United Nations Sustainable Development
Goals (2015). The information base for the research was
scientific publications and analytical materials of inter-
national organisations (World Commission on Environ-
ment and Development, n.d.; United Nations, 2015). To
ensure scientific validity, sources were selected accord-
ing to the criterion of academic significance, and most of
them were indexed in the international databases Scopus
and Web of Science. The key criterion was relevance: the
selection of sources was carried out in accordance with
such areas as digital transformation of business, the im-
pact of environmental turbulence on the competitive-
ness of business entities, the relationship between digi-
talisation and sustainable development for the creation
of economic values. The study also considered classical
theoretical papers, in particular the concept of the triple
result by J. Elkington (1997, 1998) and the theory of dy-
namic abilities by D.]. Teece et al. (1997) as fundamental
methodological sources. These concepts were chosen as
the methodological basis of the study due to their com-
plementarity. The concept of triple result by J. Elkington
provided a theoretical substantiation for the multidi-
mensional nature of sustainable business development
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(economic, social, and environmental dimensions), while
dynamic ability theory by D.J. Teece et al. explained the
mechanisms of strategic adaptation of the enterprise in
conditions of turbulence. The combination of these ap-
proaches allowed integrating target (effective) and pro-
cess (adaptive) components within a single strategic
management model.

Scientific sources were systematised using compar-
ative analysis, which enabled a comparison of different
approaches to the interpretation of digital transforma-
tion and sustainable development. In addition, logical
and structural grouping was used, which helped to cre-
ate author’s tables with the characteristics of key signs of
turbulence in the business environment, the evolution
of scientific approaches to sustainable development and
digital technologies in business. The tables reflected
the impact of sustainable development components on
business competitiveness and the integration of sustain-
able development and digitalisation in competitive ad-
vantage strategies.

Several methods were used in the study. Analysis and
synthesis methods were used to summarise theoretical pro-
visions on sustainable development, ESG approaches, and
digital business transformation. The induction method was
used to summarise the results of the analysis of scientific
publications and empirical data on the impact of turbu-
lence on the digital transformation of enterprises, which
allowed forming general conclusions about the role of stra-
tegic coherence and adaptability of the proposed model.
The deduction method was used to test the theoretical pro-
visions put forward about the relationship between digital
solutions, dynamic abilities, transformation, and efficiency
of the enterprise by their logical deployment within the
proposed conceptual model. The method of abstraction
was used to identify key factors of strategic management in
conditions of turbulence by separating essential character-
istics (strategic consistency, digitalisation, adaptability of
the business model, effectiveness) from secondary environ-
mental factors. This helped to form a generalised conceptu-
al design of the study. The formalisation method was used
to provide this conceptual construction with a logical and
mathematical expression through the construction of an
analytical equation that reflected the functional relation-
ships between certain variables and allowed assessing their
impact on the enterprise performance.

The method of conceptual modelling was used to
substantiate the integration of sustainable development
tools into the strategic management system. It allowed
combining external challenges, management tools, and
adaptation mechanisms into a single logical structure.
The research was conducted at the level of an individual
enterprise, with a focus on the development of its com-
petitiveness in the context of digital transformation and
an unstable external environment. The sectoral and mac-
roeconomic context (institutional constraints, turbulence,
ESG requirements) that affect the strategic decisions of
business entities were considered.
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The limitation of the study was that it was theoretical in
nature and did not pass empirical testing in enterprises. It
was limited by chronology and sources (2015-2025, Scopus
and WoS), which may not consider the latest trends. The
analysis was carried out at a general level, without detail-
ing for individual industries or regions. The level of turbu-
lence was estimated conceptually, without the use of precise
measurement tools. The proposed indicators of digitalisa-
tion, ESG orientation, and strategic management were of
a recommendatory nature and may need to be adapted de-
pending on the specifics of the enterprise.

Results

The idea of investigating strategic approaches to ensur-
ing business competitiveness based on the principles of
sustainable development in conditions of turbulence and
digitalisation lies in the following logical visions: tur-
bulence of the business environment is a factor in the
transformation of development strategies > sustainable
business development is a strategic basis for ensuring
competitiveness > digitalisation is a tool for implement-
ing sustainable business development strategies. These
phenomena link turbulence, sustainable development,
digitalisation, and the competitiveness of business enti-
ties. The contemporary business environment operates in
conditions of increased turbulence, which is manifested
in the instability of market conditions, the acceleration
of technological changes, and the growth of geopolitical
and socio-economic risks. In scientific (Teece et al., 1997)
and analytical studies (United Nations, 2015), turbulence
is considered as an environmental state characterised by
unpredictability, nonlinearity, and limited ability to ex-
trapolate previous development trends. Under such con-
ditions, conventional strategic models focused primarily
on stability and predictability lose their effectiveness.

The analysis of scientific approaches showed that
turbulence transforms the very logic of ensuring busi-
ness competitiveness: from the dominance of price and
resource advantages to advantages based on adaptability,
speed of response, and strategic flexibility. K.M. Eisenhardt
& J.A. Martin (2000) and E.S. Knudsen et al. (2021) proved
that in such conditions, the dynamic abilities of business
entities, i.e., the ability to integrate and reorient resources
in accordance with changes in the external environment,
become crucial. In this context, sustainable development
takes on a new meaning — not as stability in the traditional
sense, but as the ability of a business to operate for a long
time in the face of constant changes, which makes it an im-
portant tool for strategic management in a turbulent envi-
ronment. For an in-depth analysis of the impact of turbu-
lence on strategic business development, it is advisable to
systematise the main signs of an unstable external environ-
ment and their consequences for management decisions.
Generalisation of scientific approaches in Table 1 allows
identifying the key manifestations of turbulence that form
new requirements for strategies to ensure the competitive-
ness of business entities.
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Table 1. Characteristics of key signs of business environment turbulence and their strategic challenges
Sign

Manifestation

Strategic business References

of turbulence in the business environment

Market instability, demand

High uncertainty fluctuations

challenges
D. Teece (1997),

United Nations (2015),
X. Guo & W. Pang (2025)

Shift towards flexible
strategies

Acceleration of changes Fast technology updates

Need for dynamic abilities G.C. Kane et al. (2016)

Geopolitical risks Supply chain disruption

World Commission

on Environment and

Development (n.d.),
United Nations (2015)

Business model diversification

Information asymmetry Excess data

Implementation

of digital analytics G. Vial (2019)

Source: created by the authors

The characteristics presented in the table indicate that the
turbulence of the business environment not only complicates
the strategic planning process, but also acts as a catalyst for the
transformation of management approaches. Growing uncer-
tainty and accelerating change necessitate a move from rigid
strategic models to flexible and adaptive strategies focused on
long-term business sustainability. The concept of sustainable
development in the research by J. Elkington (1997), M.E. Por-
ter et al. (2019) and Nogueira et al. (2022) is considered as an
integrated system of economic, social and environmental pri-
orities aimed at creating long-term value for business and soci-
ety. Unlike conventional approaches to performance manage-
ment, sustainable development focuses not only on financial
results, butalso on the quality of resource management, interac-
tion with stakeholders, and social responsibility of businesses.

The analysis of scientific publications has shown that
sustainable development is increasingly considered as a

factorin the development of competitive advantages, in
particular, through increasing reputational stability, re-
ducing operational risks, and increasing confidence on the
part of investors and consumers. Research by E. Nogue-
ira et al. (2022), C. Simbalari (2023) and S.B. Khaled et
al. (2025) confirmed the existence of a positive link be-
tween the implementation of the principles of sustainable
development and the financial performance of companies
in the long term. In order to substantiate the role of sus-
tainable development in ensuring business competitive-
ness, it is important to analyse the evolution of scientific
approaches to its interpretation. In the scientific literature,
the concept of sustainable development has undergone
significant changes - from a predominantly ecological
approach to an integrated strategic paradigm of business
management. The evolution of relevant scientific ap-
proaches is summarised in Table 2.

Table 2. Evolution of scientific approaches to the interpretation of sustainable business development

Author/approach

J. Elkington (1997),
E. Nogueira et al. (2022)

Key idea

Triple result

Focus for business Value for competitiveness

Balance of economy, society,

and ecology Long-term sustainability

M.E. Porter &

M.R. Kramer (2019) Shared value

Integration of social goals Competitive advantages

ESG approach

(Khaled et al,, 2025) Responsible management

Transparency and trust Investment attractiveness

Strategic management

(Simbalari, 2023) Sustainable strategies

Adaptability Improvement of sustainability

Source: created by the authors

The generalisation of scientific approaches given in
the table gives grounds to assert that the current under-
standing of sustainable business development goes be-
yond social responsibility and environmental orientation.
Sustainable development is increasingly seen as a strategic
tool for building competitive advantages, ensuring long-
term sustainability and adaptability of business in condi-
tions of turbulence. In the face of turbulence, sustainable
development allows businesses to reduce their depend-
ence on short-term market fluctuations, ensuring a stra-
tegic balance between economic feasibility and social and
environmental responsibility. However, the effectiveness
of implementing sustainable development strategies
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largely depends on the ability of enterprises to adapt them
to digital transformation.

Digitalisation is one of the key drivers of contemporary
business transformation and significantly affects the mecha-
nisms for implementing sustainable development strategies.
G.C. Kane et al. (2016) and G. Vial (2019) defined digital
transformation as a profound change in business mod-
els, management processes, and organisational structures
influenced by digital technologies. The research analysis
showed that digital technologies create opportunities for
more efficient use of resources, increased transparency of
management, and improved decision-making processes,
which is critical for the implementation of the principles of
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sustainable development. In particular, the use of data an-
alytics, digital platforms, and automated management sys-
tems helps reduce costs, optimise value chains, and improve
business environmental efficiency. Nowadays, digitalisation
is an important tool for implementing sustainable business

development strategies. To identify its role, it is advisable
to systematise the main digital technologies and areas of
their use in the context of achieving economic, social, and
environmental goals for the development of enterprises.
The corresponding systematisation is shown in Table 3.

Table 3. Digital technologies as tools for implementing sustainable business development strategies

Digital technology

Area of use

Link to sustainable development

Big Data Solution analytics Resource optimisation
Digital platforms Interaction with stakeholders Transparency
Automation Business processes Energy efficiency
Al and ML Forecast Risk reduction

Source: created by the authors based on M. Bosovska et al. (2023), .M. Awad et al. (2025), D.S. Bindeeba et al. (2025),

M. Hamdouna & M. Khmelyarchuk (2025)

These tables demonstrated that digital technologies
provide a practical basis for implementing the principles of
sustainable development, contributing to improving the ef-
ficiency of resource management and transparency of busi-
ness processes. However, their effectiveness depends on
the strategic integration of digital solutions into the overall
business development model, and not on the fragmented

implementation of individual tools. Despite the significant
potential of digitalisation in ensuring sustainable develop-
ment and business competitiveness, its implementation is
accompanied by a number of risks that increase in a turbu-
lent environment. For a comprehensive assessment of these
challenges, Table 4 systematised the main types of risks of
digital business transformation.

Table 4. Risks and limitations of business digitalisation in the face of turbulence

Type of risk
Cyber risks

Characteristics
Data leak

Potential consequences
Loss of trust

Technological dependence

Platform dependency

Reduced autonomy

Organisational risks

Lack of competencies

Resistance to change

Financial risks

High investment

Rising costs

Source: created by the authors based on G.C. Kane et al. (2016), G. Vial (2019), E.S. Knudsen et al. (2021), S.B. Khaled et

al. (2025)

The risk systematisation presented in Table 4 showed
that digitalisation requires a balanced strategic approach
and the development of appropriate management compe-
tencies. Ignoring risks can reduce the expected effects of
digital transformation and increase business vulnerabili-
ty, which is especially important in high turbulence. Dig-
italisation in the face of turbulence is accompanied by an
increase in strategic risks associated with cybersecurity,
dependence on technology suppliers, and uneven access
to digital resources. This leads to the need for an integrat-
ed strategic approach, in which digitalisation is consid-
ered not as an end in itself, but as a tool for ensuring sus-
tainable development and business competitiveness.

Generalisation of the results of the analysis of sci-
entific sources allows considering sustainable develop-
ment and digitalisation as complementary components
of modern competitiveness strategies. Digital technolo-
gies strengthen the ability to implement the principles
of sustainable development, while sustainability forms
strategic guidelines for digital business transformation
in a turbulent environment. Thus, business competi-
tiveness in is formed based on integration of sustainable
development and digitalisation strategies. A summary
of the impact of key components of sustainable devel-
opment on the competitive position of the enterprise is
given in Table 5.

Table 5. Impact of sustainable development components on business competitiveness

Component of sustainable development

Key tools

Expected strategic effect

Economic Effective resource management Improved productivity

Social Human capital development Increasing staff loyalty

Ecological Resource saving Reduce costs and risks
Institutional Corporate governance Reputational sustainability

Source: created by the authors based on J. Elkington (1997), M.E. Porter et al. (2019), E. Nogueira et al. (2022),

S.B. Khaled et al. (2025)

The results showed in Table 5 show that business
competitiveness is formed not at the expense of individual
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components of sustainable development, but as a re-
sult of their complex interaction. The integration of
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economic, social, and environmental tools into the de-
velopment strategy allows businesses to increase effi-
ciency, reduce risks, and strengthen their market po-
sition in the long term. To summarise the research
results and form a holistic vision of strategic approaches

to ensuring business competitiveness, it is advisable
to consider the possibilities of integrating sustainable
development and digitalisation within a single strate-
gic management logic. The corresponding integration
model is presented in Table 6.

Table 6. Integration of sustainable development and digitalisation in business competitiveness strategies

Strategic approach

Role of sustainable development

Role of digitalisation Expected result

Integrated Strategic guidelines Implementation tools Long-term competitiveness
Adaptive Sustainability Flexibility Risk reduction
Stakeholder Social responsibility Communications Reputational advantages

Source: created by the authors based on M.E. Porter et al. (2019), G. Vial (2019), E.S. Knudsen et al. (2021), D. Hariyani et

al. (2025)

The strategic approaches shown in Table 6 confirm
that an effective combination of sustainable development
and digitalisation principles forms the basis for long-term
business competitiveness. Such integration increases enter-
prise adaptability, reduces strategic risks, and creates sus-
tainable value in an unstable and digitally transformable
environment. Thus, in the context of growing turbulence
of the external environment, characterised by accelerating
technological changes, unstable markets and increasing
institutional challenges, conventional approaches to ensur-
ing business competitiveness are not effective enough. This
makes it necessary to form integrated conceptual solutions
that can combine strategic guidelines for sustainable devel-
opment with digital transformation opportunities.

Accordingly, the analysis of scientific sources provided
the following scientific conclusions:

- digital transformation and ESG orientation are key
factors in modern business competitiveness;

- strategic management acts as an integration mecha-
nism for implementing digital and sustainable initiatives;

» environmental turbulence is a factor that changes the
effectiveness of strategic instruments.

In this context, a conceptual integrated model for en-
suring business competitiveness through sustainable devel-
opment and digitalisation in conditions of turbulence is pro-
posed (Fig. 1). It systematises the key factors, mechanisms,
and results of interaction between sustainable development,
digital management tools, and enterprise adaptability to
external changes. The model demonstrates that digitalisa-
tion enhances the effectiveness of implementing the prin-
ciples of sustainable development, and sustainable develop-
ment creates the strategic basis for digital transformation.

Integration

of strategic business tools

Input factors
of external environmen

Turbulence: economic
technological, social,

Sustainable development
(economic, social, environmental

components)

Digitalisation (Big Data, analytics, %
automation, Al/ML) Output result

|:> Integration of these components
provides a synergistic effect

Long-term business
competitiveness

geopolitical

Effects of turbulence
determines the level of
strategic risks and the

v

Creating
sustainable value
for the company

Mechanisms
of influence

need for adaptability

Increased adaptability

Optimisation of resources and
management processes

Reduction of strategic risks

Increase in transparency
and interaction with stakeholders

and stakeholders

2

and flexibility

Figure 1. Integrated model for ensuring business competitiveness through sustainable development
and digitalisation in the face of turbulence

Source: created by the authors

The proposed conceptual model comprehensively re-
flects the logic of forming business competitiveness as a
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dynamic result of integrating the principles of sustain-
able development, digital management decisions, and
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mechanisms for responding to environmental turbulence.
Its application creates a methodological basis for justifying
strategic management decisions aimed at improving the
sustainability, adaptability, and long-term efficiency of en-
terprises. In addition, the model can serve as an analytical
basis for further empirical research, quantitative assess-
ment of the relationships between its elements, and practi-
cal testing in various sectors of the economy.

The presented conceptual model serves as a theoretical
basis for further formalisation of relationships between key
processes, in particular, digital transformation, integration
of ESG approaches, and the level of external turbulence,
which makes it necessary to move to an analytical descrip-
tion of these dependencies. In order to deepen the analysis
of the relationship between the processes of digitalisation,
sustainable development, and ensuring business competi-
tiveness in conditions of increased environmental variabil-
ity, it is advisable to use an analytical model that considers
not only the direct influence of key factors, but also their
interaction. Contemporary research proved that the effec-
tiveness of digital and sustainable strategies largely depends
on the level of economic, technological, and institutional
turbulence, which necessitates a formalisation of the cor-
responding moderation effects within the framework of
strategic analysis.

Competitive strength (CS) is proposed to be consid-
ered as a result of the impact of the level of digital transfor-
mation (DT), the integration of sustainable development
principles and ESG approaches (ESG), the effectiveness of
Strategic Management (SM), and the level of external tur-
bulence (ET). To reflect the complex nature of the inter-
action of these processes, a generalised analytical model is
proposed, which includes the moderation effect of turbu-
lence on the results of digitalisation and the implementa-
tion of sustainable strategies

CS=a+p, DT+, ESG+p, SM +
+B, (DT X ET) + B, (ESGxET), (1)

where a - basic level of competitive potential of the en-
terprise; 3,-B, — direct impact of digital transformation,
ESG orientation, and strategic management, respectively;
B, and P, - reflect changes in the strength of digital and
sustainable strategies depending on the level of external
turbulence. DT - systematic integration of digital technol-
ogies into business processes, management, and value cre-
ation that changes the operational model of an enterprise
and its competitive behaviour. Theoretically, it is evaluated
through: the level of digitalisation of business processes,
the share of investment in digital technologies, the use of
Big Data, Al, digital platforms, enterprise digital maturity
indices, and the share of digital sales channels. ESG orienta-
tion - integration of environmental, social, and governance
principles into an enterprise’s strategic decisions to ensure
long-term sustainability and create value for stakeholders.
Its possible measurement indicators are: the presence of
an ESG strategy, an ESG rating or sustainability indices,
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indicators of personnel development, and transparency
of corporate governance. SM - ability of an enterprise to
develop and implement a long-term competitive strategy
based on digital and sustainable benchmarks. Theoretical-
ly, this can be evaluated through: the presence of a formal-
ised development strategy, the level of strategic flexibility,
innovation activity, and indicators of strategic adaptability.
ET - degree of instability, unpredictability, and intensi-
ty of changes in the market, technology, and institutional
environment. Its possible indicators are: the frequency of
changes in regulatory requirements, the intensity of tech-
nological innovations in a particular industry, the level of
competition, macroeconomic volatility, and business cli-
mate indices. The proposed indicators for measuring var-
iables are recommended in nature and can be specified de-
pending on industry specifics and data availability.

It is worth noting that the impact of digitalisation and
ESG orientation is not linear and is the same under all con-
ditions. In a stable environment, their effect can manifest
itself gradually and through long-term investments. In the
face of high turbulence, digital technologies increase adapt-
ability and speed of response, and ESG practices can act as
a factor of trust and stability. However, excessive intensity
of change can reduce the effectiveness of long-term strate-
gies due to increased uncertainty and risks. That is why the
model includes variables (DT x ET) and (ESG x ET), which
allows considering the variable nature of their influence de-
pending on environmental conditions.

Notably, the proposed model is explanatory (conceptu-
al) in nature, it has not passed empirical testing on a sample
of enterprises, and its provisions are based on generalisa-
tion and systematisation of scientific sources. However, it
reflects the complex nature of the development of business
competitiveness in modern conditions, in which digitalisa-
tion and integration of sustainable development principles
cannot be considered in isolation from the dynamics of the
external environment. The inclusion of interacting varia-
bles explains the multidirectional results of implementing
digital and ESG strategies during periods of increased tur-
bulence and emphasises the key role of strategic manage-
ment as a mechanism for adapting enterprises to unstable
operating conditions. ESG is used both as an independent
determinant and as a variable whose influence is modified
by the level of environmental turbulence. In this context,
competitive advantages acquire not only a technological
or environmental dimension, but also a strategic character
that ensures their relative sustainability in the long term.

Thus, the conceptual model proposed in Figure 1 re-
flects the structural and logical relationships between the
processes of sustainable development, digitalisation, and
ensuring business competitiveness, while the analytical
model (1) allows formalising these relationships in the
form of functional dependence. The combination of visual
and analytical approaches provides a comprehensive dis-
closure of the problem under study.

Within the framework of the proposed analytical de-
sign, the following research hypotheses were formulated:
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« Digital transformation of a business has a positive
impact on its competitiveness.

« Integration of ESG approaches into the business
strategy contributes to the development of sustainable
competitive advantages.

« External turbulence moderates the impact of digital
transformation on competitiveness by increasing the im-
portance of strategically managed digital solutions.

« Impact of ESG-oriented strategies on business com-
petitiveness depends on the level of external turbulence.

The formulated hypotheses reflect the key causal re-
lationships between digital transformation, integration of
sustainable development principles, and the level of busi-
ness competitiveness in the context of external turbulence.
They logically follow from the proposed conceptual and
analytical models and create a theoretical basis for fur-
ther empirical research aimed at quantifying the impact
of certain factors and checking moderation effects. These
hypotheses serve as a generalisation of the obtained theo-
retical provisions and determine the areas of further sci-
entific research.

Discussion

The theoretical and methodological foundations of the
proposed model were consistent with the results of em-
pirical and review studies by E.S. Knudsen et al. (2021),
M. Awad et al. (2025). In these studies, it was proved that
digital transformation and integration of sustainable de-
velopment principles form competitive advantages not in
isolation, but through a complex system of interdependen-
cies with the external environment. In particular, research
by D.S. Bindeeba et al. (2025) showed that in the context
of growing market and institutional turbulence, the effec-
tiveness of digital solutions significantly depends on the
strategic coherence of management actions and the ability
of the enterprise to adapt the business model to changing
operating conditions. Accordingly, the results of this study
correlate with the findings of D.S. Bindeeba et al. (2025), as
they also proved that digital solutions do not automatically
improve efficiency in turbulence, strategic consistency of
management decisions, and the ability of an enterprise to
adapt its business model in accordance with changes in the
external environment are also an important factor.

Similarly, M. Hamdouna & M. Khmelyarchuk (2025)
proved that, in particular, ESG-oriented strategies show a
heterogeneous impact on competitiveness. This impact was
enhanced in situations of increased regulatory pressure
and environmental instability, which was confirmed by the
results of systematic reviews and conceptual studies in the
field of sustainable business development. In this context,
the inclusion of the moderation effect of external turbu-
lence in the analytical model allowed generalising existing
scientific approaches. It also explained why digitalisation
and sustainability in the strategic dimension were not only
tools for improving operational efficiency, but also key
mechanisms for ensuring adaptive business competitive-
ness in the long term.
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The results obtained as part of the study were general-
ly consistent with research by .M. Awad et al. (2025) and
M. Hamdouna & M. Khmelyarchuk (2025), according to
which the competitiveness of a business in conditions of
growing turbulence is increasingly determined not by in-
dividual management tools, but by their integration into a
comprehensive system of strategic decisions. The proposed
conceptual model confirmed the opinion that sustaina-
ble development and digitalisation do not function inde-
pendently, but form an interconnected basis for strategic
adaptation of business to an unstable external environ-
ment, which corresponds to the conclusions of contempo-
rary systematic reviews.

The results of the study added to the scientific discus-
sion about the role of digital technologies in providing
sustainable competitive advantages. Unlike approaches
that view digitalisation primarily as a driver of opera-
tional efficiency, this study, in line with the findings of
D.S. Bindeeba et al. (2025) and L. Kong & L. Chen (2025),
emphasised its strategic role in implementing the prin-
ciples of sustainable development and ESG approaches.
Furthermore, the results obtained are consistent with the
conclusions of E.S. Knudsen et al. (2021) and D. Hari-
yani et al. (2025), confirming the ambiguous nature of
the impact of environmental turbulence on the compet-
itive position of business. On the one hand, increasing
instability complicates strategic planning and increases
the level of risks, on the other hand, it encourages en-
terprises to accelerate digital transformation and imple-
ment more flexible management models. Thus, sustaina-
ble development combined with digital maturity should
be considered not only as a regulatory or reputational
requirement, but also as a strategic tool for reducing
business vulnerability and increasing its adaptability in
a turbulent environment.

Conclusions

The study showed that business competitiveness in a tur-
bulent and digitally transformed environment is formed
through the integration of sustainable development prin-
ciples and digital technologies. Sustainable development
is a strategic framework that ensures long-term business
sustainability, while digitalisation increases the efficiency
of management processes, promotes resource optimisa-
tion, transparency, and rapid response to changes. In this
context, digital technologies are not an end in themselves,
but serve as a tool for implementing strategies aimed at
achieving economic, social, and environmental goals. The
results of the analysis showed that the level of external tur-
bulence moderates the effectiveness of digital and ESG in-
itiatives: in high turbulence, digitalisation increases busi-
ness adaptability, and ESG-oriented strategies ensure the
trust of stakeholders and reputational sustainability. How-
ever, excessive volatility can weaken the effect of long-term
strategies, which highlights the need for strategic govern-
ance as an integration mechanism between digital and sus-
tainable initiatives.
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The proposed conceptual model reflects the develop-
ment of business competitiveness as a result of the inte-
gration of sustainable development, digital management
solutions, and effective response and adaptation to turbu-
lence. The formalisation of such interaction in the form of
functional dependence, considering the moderation role
of turbulence, emphasises that competitive advantages
are not a linear consequence of the implementation of in-
dividual management decisions, but are formed through

increasing the adaptability and sustainability of business
entities. The study provided a theoretical basis for further
empirical research aimed at quantifying the proposed rela-
tionships, industry adaptation of the model, and analysing
the impact of digital maturity on achieving the sustainable
development goals in various sectors of the economy. Fur-
ther research should be directed to empirical verification of
the proposed model and hypotheses taking in consideration
industry and large-scale features of enterprises’ activities.

their strategic consistency and adaptability to changes in
the environment. Therefore, it is advisable to combine dig-
ital tools and ESG-oriented strategies as the basis for long-
term competitiveness of business entities. This approach is
consistent with empirical and meta-analytical studies that
prove that digital transformation can enhance long-term
business performance only if it is integrated into the strate-
gic and value orientations of business entities. The use of a
conceptual model can serve as a basis for strategic decisions,

Acknowledgements

None.

Funding

None.

Conflict of Interest

None.

References

[1] Awad, I.M., Nuseibeh, H., & Amro, A.A. (2025). Competitiveness in the era of circular economy and digital
innovations: An integrative literature review. Sustainability, 17(10), article number 4599. doi: 10.3390/sul7104599.

[2] Bindeeba, D.S., Tukamushaba, E.K., & Bakashaba, R. (2025). Digital transformation and its multidimensional impact
on sustainable business performance: Evidence from a meta-analytic review. Future Business Journal, 11, article
number 90. doi: 10.1186/s43093-025-00511-z.

[3] Bosovska, M., Boiko, M., Bovsh, L., & Okhrimenko, A. (2023). Artificial intelligence in ensuring the business
economic security. In 2023 IEEE 5" international conference on Modern Electrical and Energy System (MEES) (pp. 1-6).
Kremenchuk: Kremenchuk Mykhailo Ostrohradskyi National University.

[4] Chen, D., & Wang, S. (2024). Digital transformation, innovation capabilities, and servitization as drivers of ESG
performance in manufacturing SMEs. Scientific Reports, 14, article number 24516. doi: 10.1038/s41598-024-76416-8.

[5] Eisenhardt, K.M., & Martin, J.A. (2000). Dynamic capabilities: What are they? Strategic Management Journal,
21(10-11), 1105-1121.

[6] Elkington, J. (1997). Cannibals with forks: The triple bottom line of 21 century business. Oxford: Capstone Publishing.

[7] Guo, X., & Pang, W. (2025). The impact of digital transformation on corporate ESG performance. Finance Research
Letters, 72, article number 106518. doi: 10.1016/j.r.2024.106518.

[8] Hamdouna, M., & Khmelyarchuk, M. (2025). Technological innovations shaping sustainable competitiveness —
a systematic review. Sustainability, 17(5), article number 1953. doi: 10.3390/sul7051953.

[9] Hariyani, D., Hariyani, P, & Mishra, S. (2025). The role of leadership in sustainable digital transformation of the
organization. Sustainable Futures, 10, article number 101130. doi: 10.1016/j.sftr.2025.101130.

[10] Kane, G.C., Palmer, D., Phillips, A.N., Kiron, D., & Buckley, N. (2016). Aligning the organization for its digital future.
Retrieved from https://sloanreview.mit.edu.

[11] Khaled, S.B., Azevedo, G., & Oliveira, J. (2025). Environmental, social, and governance (ESG) factors and firm value:
A systematic literature review of theories and empirical evidence. AMS Review, 15, 228-260. doi: 10.1007/s13162-
025-00303-2.

[12] Knudsen, E.S., Lien, L.B., Timmermans, B., Belik, I., & Pandey, S. (2021). Stability in turbulent times? The effect
of digitalization on the sustainability of competitive advantage. Journal of Business Research, 128, 360-369.
doi: 10.1016/j.jbusres.2021.02.008.

[13] Kong, L., & Chen, J. (2025). Impact of digital transformation on green and sustainable innovation in business:
A quasi-natural experiment based on smart city pilot policies in China. Environment, Development and Sustainability,
27, 24629-24657. doi: 10.1007/s10668-024-05643-w.

[14] Kraus, S., Durst, S., Ferreira, J., Veiga, P., Kailer, N., & Weinmann, A. (2021). Digital transformation in business
and management research: An overview of the current status quo. International Journal of Information Management,
63, article number 102466. doi: 10.1016/j.ijinfomgt.2021.102466.

[15] Nogueira, E., Gomes, S., & Lopes, ].M. (2022). The key to sustainable economic development: A triple bottom line
approach. Resources, 11(5), article number 46. doi: 10.3390/resources11050046.

[16] Porter, M.E., & Kramer, M.R. (2019). Creating shared value. In G. Lenssen & N. Smith (Eds.), Managing sustainable
business (pp. 323-346). Dordrecht: Springer.

Scientific Bulletin of Mukachevo State University. Series "Economics”, 13(1)



https://doi.org/10.3390/su17104599
https://doi.org/10.1186/s43093-025-00511-z
https://ieeexplore.ieee.org/document/10402367
https://ieeexplore.ieee.org/document/10402367
https://doi.org/10.1038/s41598-024-76416-8
https://click.endnote.com/viewer?doi=10.1002%2F1097-0266%28200010%2F11%2921%3A10%2F11%3C1105%3A%3Aaid-smj133%3E3.0.co%3B2-e&token=WzM1NTcyODYsIjEwLjEwMDIvMTA5Ny0wMjY2KDIwMDAxMC8xMSkyMToxMC8xMTwxMTA1OjphaWQtc21qMTMzPjMuMC5jbzsyLWUiXQ.icd12UUPuCJe7_muewrenvCIsa0
https://archive.org/details/cannibalswithfor00elki_0
https://doi.org/10.1016/j.frl.2024.106518
https://doi.org/10.3390/su17051953
https://doi.org/10.1016/j.sftr.2025.101130
https://sloanreview.mit.edu/projects/aligning-for-digital-future/
https://doi.org/10.1007/s13162-025-00303-2
https://doi.org/10.1007/s13162-025-00303-2
https://doi.org/10.1016/j.jbusres.2021.02.008
https://doi.org/10.1007/s10668-024-05643-w
https://doi.org/10.1016/j.ijinfomgt.2021.102466
https://doi.org/10.3390/resources11050046
https://link.springer.com/chapter/10.1007/978-94-024-1144-7_16

Okhrimenko et al.

[17] Sagala, G.H., & Ori, D. (2024). Toward SMEs digital transformation success: A systematic literature review. Information
Systems and e-Business Management, 22, 667-719. doi: 10.1007/s10257-024-00682-2.

[18] Simbalari, C. (2023). Sustainable competitiveness — a strategic management shift of businesses. Management Strategies
Journal, 60(2), 139-148.

[19] Teece, D.J., Pisano, G., & Shuen, A. (1997). Dynamic capabilities and strategic management. Strategic Management
Journal, 18(7), 509-533. doi: 10.1002/(SICI)1097-0266(199708)18:7<509::AID-SM]882>3.0.CO;2-Z.

[20] United Nations. (2015). Transforming our world: The 2030 agenda for sustainable development. Retrieved from https://
sdgs.un.org/2030agenda.

[21] Vial, G. (2019). Understanding digital transformation: A review and a research agenda. Journal of Strategic Information
Systems, 28(2), 118-144. doi: 10.1016/.jsi5.2019.01.003.

[22] World Commission on Environment and Development. (n.d.). Our common future. Retrieved from https://surl.li/
mbhfkrb.

CTtanui po3BUTOK 6i3Hecy B yMoBax TypbyneHTHOCTi Ta undposisauil:
cTpaTeriyHi niaxoamn fo 3a6e3neyeHHss KOHKYPEHTOCNPOMOXXHOCTi
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AHoTaljif. 3a6esedeHHsI KOHKYPEHTOCIPOMOXKHOCTI 6i3Hecy B yMoBax TypOymeHTHOCTI Ta nudposisanii morpebye
HepeoCMIUCTIeHHS TPAAULIITHOTO CTPATeTi4HOro yIpaBliHHuA. [Ipy 1IboMy KOHILIENITYaIbHOI0 OCHOBOIO 1A POpMyBaHHA
CTpaTerivHol CTIKOCTi, /le MOENHYIOThCS eKOHOMiuHa eeKTUBHICTb, COLia/bHa BifjIOBIfANbHICTD Ta eKOJOTiYHA
HOLIBHICTD BUCTYTIA€ CTA/INII POSBUTOK. MeTo0 CTaTTi 0y/10 OOIPYHTYBAHHS CTPATETiYHNX IIiIXO/iB O 3a0e3edeHHs
KOHKYPEHTOCIIPOMOXKHOCTI 6i3HeCy B yMOBax TypOylIeHTHOCTI Ta I poBisallii 30BHIIIHBOTO CepeoBNIA Ha 3acafax
CTa/Ioro po3BUTKY. JOCTPKeHHs Malo TeOopeTUKO-KOHIENTYaIbHUIT XapakTep. Y HbOMY OYZIO 3aCTOCOBAaHO METONU
KOHI[ENITya/IbHOTO MOJeTIOBaHHS JI aHaMiTH4HOI popmanisaliil, 110 CTBOPUIO HePeRyMOBM IS TOAA/IBIIO] eMITiPUYHO]
Bepudikallii 3aITpOIIOHOBAHNX IO/I0XKEHb. Y3araJbHEHO CyYacHi HayKoBi MiiXomm mo iHTepmperalii B3aeMO3B A3KY
MDK CTalmuM pO3BUTKOM, IM(POBi3alLiel0 Ta KOHKYPEHTOCIIPOMOXKHICTIO 6i3Hecy, a TaKoXX IpOaHalTi30BaHO BIUIMB
TypOy/IeHTHOCTI Ha TpaHCcopManiio 6i3Hec-Mopenell i ynpasiiHcbkux mpouecis. OOrpyHTOBaHO 3MiHY poi 1udpoBux
TEXHOJIOTi y CMCTeMi CTpaTerivHoro yIpaBliHH:A, IO IPOABJAETbCS Y IIepeXofi Bifi pparMeHTapHOrO BUKOPUCTAHHA
upoBUX IHCTPYMEHTIB 10 iX KOMIUIEKCHOI iHTerpamii y crparerii crajoro po3BMTKy Ta afanTamii MiAIIpUEMCTB.
3aIpOIIOHOBAHO KOHILENITya/ibHy MOfie/lb 3a0eslledyeHHA KOHKYPEHTOCIPOMOXHOCTI 6Oi3Hecy, ska BimoOpaxae
7IoTiKy B3aeMofii 30BHIIIHIX BUKIMKIB TypOYI€HTHOTO CepefiOBMIIA, CTPATeriYHNX iHCTPYMEHTIB CTa/lOr0 PO3BUTKY,
1U(POBUX YIPABIIHCHKUX PillleHb Ta MeXaHi3MiB opranisauiitHoi aganTarnil. ChopMy/TbOBaHO aHAITUYHY 3a/IEXKHICTD
MDK K/IIOYOBMMM IIpoLiecaMM MOJeNi, 10 [O3BOMMIO OOIPYHTYBAaTH TilOTE3M INOAO MOCHICHHS KOHKYPEHTHUX
no3u1ii 6i3Hecy 3a yMOB BUCOKOTO piBHs nndpoBol 3pimocTi Ta iHterpanii ESG-miaxonis y cTpaTeriune ynpasiHHsL.
[TpakTuyHa 3HAYYLIICTb OTPMMAHMX PE3y/NbTaTiB MOJATAE Y MOXK/IMBOCTI iX 3aCTOCYBaHHA B IPOLECi CTPATEriyHOTO
IJIaHYBaHHs, PO3pOOJIEHHS IPOrpaM CTAloro PO3BUTKY Ta peanisalii crpareriit nudposoi Tpancopmarii 6isHecy B
YMOBax IiZiBAILE€HOI HEBM3HAYEHOCTI

KnioyoBi cnoBa: KOHKYPEHTOCIPOMOXHICTb Oi3Hecy; cTpareriuHe ympasiiHHA; nudpoBa TpaHchopMauis; 6isHec-
cepefoBuie
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Abstract. The relevance of the study is determined by the simultaneous deepening of demographic imbalances in the
Ukrainian pension system and the active digitalisation of global financial markets, which makes the search for new
investment instruments for the cumulative pension level urgent. The aim of the article was to justify the feasibility and
conditions for integrating cryptocurrency instruments into Ukraine’s mandatory cumulative pension system, taking
into account international experience and national institutional constraints. To achieve this aim, methods of analysis
and synthesis, comparative analysis, scenario and structural modelling, as well as generalisation of international practice
in regulating digital assets were used. The main advantages and risks of using cryptocurrencies in long-term pension
strategies are substantiated. The advantages included increased diversification opportunities, potential for growth in
returns, and access to innovative financial assets. At the same time, key risks associated with high cryptocurrency market
volatility, regulatory uncertainty, cybersecurity threats, and insufficient financial literacy among the population have been
identified. An institutional and legal model for the phased introduction of cryptocurrencies into Ukraine’s cumulative
pension system has been proposed, which provides for the regulatory consolidation of the status of crypto assets, limiting
their share in pension portfolios to 5-10%, the use of exclusively regulated instruments (exchange-traded funds, trusts),
regular stress testing, training of non-state pension fund specialists, improving the financial literacy of the population,
and implementing pilot projects with the participation of state institutions. The results of the study can be used in shaping
state policy on the development of funded pension provision, as well as in improving the investment strategies of non-state
pension funds in the context of the digital transformation of the economy
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Introduction

The effectiveness of the pension system is a key factor in the
socio-economic stability of the state, especially in the con-
text of an ageing population and the growing financial bur-
den on solidarity-based pension mechanisms. In Ukraine,
this problem is exacerbated by the decline in the working
population, the budget deficit of the Pension Fund, and the
delayed introduction of a mandatory accumulation level.
Against this backdrop, the digitalisation of financial mar-
kets and the emergence of new asset classes are fuelling
scientific debate on the possibility of using innovative in-
struments in pension investment strategies.

The problems of transforming Ukraine’s pension sys-
tem in conditions of long-term socio-economic instability
are discussed in detail in the works of Ukrainian scientists.
Thus, I.A. Nechaeva (2020) concluded that the current pen-
sion insurance model does not provide a sufficient level of
social security and requires a structural overhaul involving
accumulation mechanisms. A similar position is held by
T.O. Staverska & I.L. Shevchuk (2017), who justified the
need to diversify the sources of pension payments and in-
crease the role of investment income in the context of the
limited capabilities of the solidarity system. At the same
time, these studies focus primarily on the institutional as-
pects of pension reform, without considering digital assets
as a potential investmednt tool.

The use of cryptocurrencies and related financial instru-
ments in portfolio investment has been actively researched
in international scientific literature. Thus, A. Petukhina et
al. (2021) noted that cryptocurrencies can serve as a port-
folio diversifier due to their low correlation with traditional
financial assets, but their inclusion is accompanied by in-
creased volatility risks. Similar conclusions were reached by
M. Soland & P. Schueffel (2021), who emphasised that cryp-
tocurrencies can be acceptable in pension fund portfolios
only if their share is strictly limited and subject to a high
level of regulatory control. Aspects of financial stability and
systemic risks of pension investments were considered in
a study by S. Agrawal et al. (2025), which focused on the
potential impact of non-traditional assets on the long-term
sustainability of pension funds. The authors cautioned that
excessive use of highly volatile instruments could create ad-
ditional risks for future pension payments. In this context,
the results of studies on the institutional adaptation of pen-
sion systems to digital technologies are important.

The practical aspects of integrating cryptocurrencies
into the activities of pension funds are discussed in publi-
cations by international financial analytical resources. Ac-
cording to Pension Policy International (2024), some US
pension funds have begun to invest in cryptocurrency as-
sets through regulated exchange-traded funds, indicating
the gradual institutionalisation of digital assets. Similar
trends are observed in other countries, particularly in the
United Kingdom and South Korea, confirming the global
nature of this process (Financial Times, 2025). First, cryp-
tocurrencies demonstrate the potential for portfolio di-
versification due to their low correlation with traditional
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assets. For example, E. Platanakis & A. Urquhart (2020)
showed that Bitcoin, Ethereum and other crypto assets
acted as diversifiers for European stock indices during the
COVID-19 crisis, while some stablecoins even had hedge
properties similar to gold. Second, they are capable of pro-
viding higher expected returns in the long term, which is
important for accumulation systems. Thirdly, there are al-
ready successful practices in the world where cryptocur-
rency Exchange-Traded Funds (ETFs) are included in the
investment portfolios of large pension funds, primarily in
the United States, the United Kingdom, Japan, and Ger-
many. For example, D. Krause (2025b) analysed real cases
where US university endowments and pension funds be-
gan to choose Bitcoin ETFs as part of their long-term port-
folios, demonstrating real ways to integrate crypto assets
into conservative investment strategies. At the same time,
cryptocurrencies remain high-risk assets due to their vol-
atility, regulatory uncertainty, potential cyber threats, and
technical difficulties in storage. For pension systems, where
the main goal is capital preservation and payment stability,
these risks are of fundamental importance. That is why it is
necessary to critically assess the possibility and admissibili-
ty of using digital assets in the context of Ukrainian reform.
Cryptocurrencies can increase the diversification
properties of portfolios, but their feasibility depends on
the regulatory environment, the competence of admin-
istrators, the availability of licensing infrastructure, and
the level of financial literacy among the population. In
particular, D.G. Baur et al. (2018) found that Bitcoin has
a low correlation with traditional financial assets but can-
not be considered a full-fledged “safe haven” in periods of
financial instability. S. Corbet et al. (2019) concluded that
including cryptocurrencies in a portfolio can improve the
risk-return ratio while increasing the overall volatility of
assets. In turn, E. Bouri ef al. (2021) emphasised that the
use of crypto assets by institutional investors is only advis-
able in a developed regulatory environment, with licensed
infrastructure and a high level of financial literacy among
market participants. For pension systems focused on cap-
ital preservation and payment stability, these restrictions
are of fundamental importance, which highlights the need
for a critical assessment of the possibilities for integrating
digital assets in the context of Ukrainian pension reform.
In Ukraine, research in this area is fragmented, and
Law of Ukraine No. 2074-IX (2021) has not been fully im-
plemented, creating a gap between the economic potential of
innovations and the possibility of their practical implemen-
tation. In view of this, there is a need for a comprehensive
analysis of whether cryptocurrencies can be integrated into
the Ukrainian funded pension system, in what form, under
what conditions and with what restrictions. International
experience, which demonstrates a wide range of approach-
es — from cautious investments to models of direct owner-
ship of digital assets — is of particular value to Ukraine. Thus,
the aim of this study was to fill the existing scientific gap
and justify possible ways of introducing cryptocurrencies
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into pension investment portfolios, taking into account the
peculiarities of the Ukrainian financial market.

Materials and Methods

The methodological framework of the study consisted of
a set of theoretical and empirical methods that provided a
comprehensive analysis of the possibility of using crypto-
currencies in funded pension systems. Statistical analysis
was used to assess the dynamics of pension indicators in
Ukraine and the financial characteristics of cryptocurren-
cies. The number of pensioners and the employed popula-
tion for 2021-2025 was analysed, as well as the structure of
pension payments based on data from the Pension Fund of
Ukraine (2025). An analysis of the regulatory framework
(Parliament of Ukraine, 2023) was used to identify the cur-
rent regulatory conditions for the functioning of the pension
system and the virtual asset market in Ukraine. Within the
framework of this method, the provisions of national leg-
islation in the field of pension provision were analysed, as
well as regulatory acts governing the circulation of digital
assets, in particular legislative initiatives on virtual assets.
The advantages and risks of investing in cryptocurrencies
were studied based on the work of A. Petukhina et al. (2021).

The next stage of the study was an analysis of the legal
status of cryptocurrencies in countries where they are al-
ready included in pension portfolios. A comparative anal-
ysis of international experience was used to identify pos-
sible models for integrating cryptocurrency instruments
into pension portfolios. To this end, countries with differ-
ent levels of development of pension systems and finan-
cial markets were selected — the United States, the United
Kingdom, Germany, Japan and South Korea. The criteria
for selecting countries were: the existence of funded pen-
sion systems, the use of ETFs or similar instruments, and
regulatory certainty regarding crypto assets (OECD, 2024;
Kovdcs et al., 2024; Krause, 2025a; 2025b). The study also
used elements of socio-economic analysis to assess the
impact of the population’s level of financial literacy on the
perception of digital assets as a potential tool for pension
savings, based on the work of R. Munson (2022).

Scenario analysis was used to assess the potential
consequences of using cryptocurrency instruments in
Ukraine’s funded pension system under various regulatory
and market development conditions. Two generalised sce-
narios were developed within the study: conservative and
moderately innovative. The main assumptions of scenario
modelling were: maintaining the solidarity level of pension
provision as the baseline; no direct ownership of cryptocur-
rency tokens by pension funds; use of exclusively licensed
and regulated investment instruments; stability of macro-
economic conditions in the medium term. The input data
for the scenario analysis were statistical indicators of the

profitability and volatility of Bitcoin and Ethereum crypto-
currencies, data on the average profitability of traditional
financial instruments, as well as indicators of pension pay-
ments and the demographic structure of the population of
Ukraine. The expected returns, risks, and systemic stability
of each scenario were compared. The criteria for comparing
the scenarios were determined as follows: expected returns
on pension assets, level of investment risk, impact on the
financial stability of pension funds, and compliance with
current and projected regulatory restrictions.

To assess the impact of financial literacy and age char-
acteristics on the perception of digital assets as a pension
investment tool, a secondary analysis of empirical data was
used. The study is based on a summary of the results of in-
ternational analytical and scientific publications containing
statistical data on the participation of different age groups of
the population in investing in cryptocurrencies. The analy-
sis uses descriptive statistics and a comparative demograph-
ic approach, dividing respondents into age cohorts (25-34,
35-44, 45-54, 55-64, 65+ years). The criteria for compar-
ison were the proportion of people who have experience
investing in cryptocurrencies, as well as their level of will-
ingness to take investment risks. The results obtained made
it possible to identify a relationship between age, financial
literacy, and the propensity to use digital assets in long-
term financial strategies, particularly pension strategies.

Results

In the area of social insurance, particularly pensions, there
are significant structural challenges due to increased life ex-
pectancy and an ageing population, which is putting more
financial pressure on the pay-as-you-go pension system. In
response to these demographic trends, many countries are
implementing measures such as raising the average retire-
ment age, encouraging private pension savings and restrict-
ing access to funds until retirement age is reached. At the
same time, these instruments have a limited compensatory
effect in the short and medium term and do not ensure a
complete balance of the pension system through traditional
sources of funding. Under these conditions, there is a press-
ing need to develop the funded level of pension provision
and to seek long-term investment instruments capable of
increasing the efficiency of pension asset formation. In this
context, cryptocurrency instruments can be considered as
a potential element of pension portfolio diversification,
provided that there is adequate regulatory control.

As of 1 January 2025, there were 10,343,630 pension-
ers in Ukraine, which is 172,907 fewer than in 2024. Of
these, 2.8 million continued to work, receiving an average of
6,302.76 UAH per month. The average pension as of 1 April
of the same year was UAH 6,341.11. The dynamics of changes
in the size of pensions for 2021-2025 are shown in Table 1.

Table 1. Dynamics of the average pension amount in Ukraine, 2021-2025

Year Average pension amount, UAH

2021

3,507.50

2022

3,991.50
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Table 1, Continued

Year Average pension amount, UAH

2023 4,662.60
2024 5,385.25
2025 (1 January) 5,789.05
2025 (1 April) 6,341.11

Source: Pension Fund of Ukraine (2025)

Data analysis showed a steady upward trend in the
average pension amount in Ukraine during 2021-2025.
Over the period under review, the average pension pay-
ment almost doubled, due to both annual indexation and
a review of social standards. At the same time, even the
recorded growth does not compensate for the impact of
inflationary processes and the rising cost of living, which
limits the real purchasing power of pensioners. This trend
confirms the structural vulnerability of the solidarity

pension system and justifies the need to find additional
sources of long-term financing for pension payments, in
particular through the development of the accumulation
level and diversification of investment instruments. Ta-
ble 2 showed a gradual decrease in the number of pen-
sioners and workers in Ukraine, with the number of
pensioners already exceeding the number of officially
employed persons, which creates an additional burden on
the solidarity pension system.

Table 2. Dynamics of the number of pensioners and workers in Ukraine for 2021-2025

Year Number of pensioners Number of workers
2021 11,100,000 10,400,000
2022 10,900,000 10,350,000
2023 10,600,000 10,200,000
2024 10,500,000 10,150,000
2025 10,343,630 10,100,000

Source: Pension Fund of Ukraine (2025)

The data presented indicates a steady trend towards a
reduction in the number of pensioners in Ukraine against
the backdrop of a slow but systematic decline in the work-
ing population. Between 2021 and 2025, the number of
pensioners decreased by more than 750,000 people due to
demographic changes, migration processes and the impact
of military factors caused by Russia’s aggression against
Ukraine. At the same time, the number of workers is also
showing a downward trend, which negatively affects the ra-
tio between insurance contributors and pension recipients.
This situation increases the financial burden on the soli-
darity pension system and confirms the relevance of devel-
oping accumulation mechanisms and diversifying sources
of pension provision. The distribution of pensioners by the
size of their pension payments clearly demonstrates the un-
evenness in their level of provision in Figure 1.

Over 10,000 UAH

1 2‘
5,001 - 10,000 UA

25%

Up to 3,000 UAH
26%

,001 — 4,000 UAH
18%
4,001 - 5,000 UAH
19%

Figure 1. Distribution of pensioners by pension amount
Source: Pension Fund of Ukraine (2025)

Scientific Bulletin of Mukachevo State University. Series "Economics”, 13(1)

The data in the figure show that a significant proportion
of pensioners receive pensions that do not provide an ade-
quate standard of living. According to research by D. Pet-
rovskyy (2025), an acceptable level of income for most
Ukrainians (31%) is between 20,000 and 30,000 hryvnia.
This indicates that current pensions are significantly low-
er than the real needs of the population, which calls into
question their ability to provide an adequate standard of
living. Low pension payments and the limited purchasing
power of pensioners point to the inefficiency of the current
mechanisms for forming pension income. The absence of a
cumulative component makes it impossible to use invest-
ment instruments to preserve and increase pension sav-
ings. In this regard, the integration of innovative financial
instruments, in particular cryptocurrency products, into
the cumulative system is seen as a potential direction for
the modernisation of pension provision. In Ukraine, the
creation of the Pension Fund was supposed to bring about
a transition from state pension provision to compulsory
pension insurance, but in fact this process has not been
launched (Marchak et al., 2016).

According to T.O. Staverska & I.L. Shevchuk (2017),
Ukraine’s pension system is undergoing reform aimed
at ensuring a decent standard of living for citizens who
have paid pension contributions throughout their work-
ing lives. The introduction of a second level of the pension
insurance accumulation system was planned. This step
was intended to ensure the financial stability of the pen-
sion system and increase the amount of pension payments
to citizens, as well as eliminate disparities in the size of
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pension payments. In this context, the Verkhovna Rada
of Ukraine considered a number of initiatives, the imple-
mentation of which was postponed due to the full-scale
invasion of Ukraine by the Russian Federation in February
2022. However, legislative work in this area continued: in
particular, the law “On Mandatory Funded Pension Pro-
vision” (Parliament of Ukraine, 2019) is awaiting consid-
eration, which provides for the phased introduction of a
system of contributions amounting to 1% of salary with
a gradual increase and redistribution of 5% of the Uni-
fied Social Contribution (USC). Draft law No. 9212 “On
Funded Pension Provision” (registered on 17 April 2023
and returned for revision) provides for the mandatory par-
ticipation of all insured persons who pay the USC in the
mandatory funded pension system (Press Service of the
Parliament of Ukraine, 2023). With regard to potential in-
vestment instruments, Ukrainian legislation establishes a
list of permitted instruments for investing pension funds,
including shares, bonds (government, municipal, corpo-
rate), deposits, gold and real estate. There are strict limits
on asset allocation to minimise risks. For example, a fund

can place up to 50% of pension funds in bank deposits,
with no more than 10% in a single bank (Minfin, 2021).
In the context of modernising financial instruments for
investing pension assets in Ukraine, the issue of legalising
cryptocurrencies is becoming increasingly relevant. In the
event of legislative regulation, non-state pension funds (NPFs)
will be able to invest in virtual assets with a limit of 5% of total
assets. This practice already exists in the United States, where
ETF funds based on Bitcoin futures are traded (Minfin, 2024).
However, Ukrainian institutional investors, particularly pen-
sion funds, are not ready to invest in cryptocurrencies due
to the lack of proper regulatory framework and high level of
risk. Pension strategies are usually based on a conservative
approach, which is incompatible with the high volatility of
the cryptocurrency market (Minfin, 2021). Thus, although
the legalisation of cryptocurrencies may open up new oppor-
tunities for diversifying NPF assets, the issue of their practical
use remains controversial and requires more in-depth analy-
sis, taking into account the protection of the interests of future
pensioners. The advantages and risks of investing in crypto-
currencies for the Ukrainian context are presented in Table 3.

Table 3. Advantages and risks of investing in cryptocurrencies

Advantages Risks

Portfolio diversification (investing
in cryptocurrencies can provide additional diversification
of a pension fund’s investment portfolio).

High volatility (cryptocurrency prices can fluctuate
significantly, posing risks to the stability of pension savings).

High return potential (cryptocurrencies have the potential
for significant growth in value, which can positively impact
the return on pension savings).

Lack of regulation (insufficient legislative regulation
of cryptocurrencies in Ukraine complicates their inclusion
in the investment portfolio of pension funds).

Security and storage (storing cryptocurrencies requires
specialised solutions to ensure asset security).

Source: A. Petukhina et al. (2021)

The data presented in the table indicate that investment
in cryptocurrencies combines both significant potential ben-
efits and substantial risks, which is critically important in the
context of pension provision. On the one hand, cryptocur-
rency assets are capable of enhancing the diversification of
pension fund investment portfolios and providing an addi-
tional source of long-term returns. This is particularly rele-
vant given the limited capabilities of traditional financial in-
struments and the growing burden on the solidarity pension
system. On the other hand, the high volatility of cryptocur-
rencies, the lack of comprehensive regulatory and legal reg-
ulation in Ukraine, as well as increased requirements for the
security and storage of digital assets create significant risks for
the stability of pension savings. Thus, the results presented in
the table confirm the advisability of using cryptocurrencies
in pension investments exclusively as an auxiliary instrument
with strict restrictions on their share in the portfolio and sub-
ject to the implementation of effective regulatory control.

In developed countries, the integration of cryptocur-
rencies into pension investments occurs mainly within the
framework of regulated financial instruments. M. Soland
& P. Schueffel (2021) noted in their work that in the Unit-
ed States, the use of cryptocurrencies in pension portfolios
is carried out indirectly through exchange-traded funds
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(ETFs), which are supervised by financial regulators. In Ja-
pan, the government pension fund has initiated a study on
the feasibility of using non-traditional assets in long-term
investment strategies. In Germany, the BaFin regulator,
within the European legal framework, allows the use of dig-
ital assets by specialised investment funds, which creates a
legal basis for their potential inclusion in pension schemes.

The analysis of international experience in integrating
cryptocurrencies into pension systems within the framework
of this study was necessary for several key reasons that have
both practical and strategic value for Ukraine: avoiding repe-
tition of mistakes, adapting successful practices, and forming
a realistic regulatory framework that takes into account mod-
ern approaches. In addition, international practice is an ar-
gument for the public and investors. According to the Finan-
cial Times (2025), in 2023-2025, there was a growing interest
among pension funds in various countries in investing in cryp-
tocurrencies. In this context, the results of a survey conducted
by a Hungarian researcher among the Hungarian population
on the understanding of the risks of cryptocurrencies and the
willingness to delegate the management of such assets to pen-
sion platforms are indicative. The results obtained allow to as-
sess the level of confidence in innovative investment decisions
in funded pension systems and are summarised in Figure 2.
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Figure 2. Level of trust among pensioners, administrators and IT specialists in Hungary
in various blockchain-based pension system solutions

Source: D. Kovacs et al. (2024)

The highest level of effectiveness (9) was given to fac-
tors such as clear compliance guidelines and standardised
APIs. The following received a rating of 8: cooperation with
regulators, encryption, off-chain storage, middleware solu-
tions, and Layer 2 solutions. Sharding received the lowest
rating (7). This indicates that trust depends most on the
clarity of regulatory requirements and interaction stand-
ards, while technical aspects are less decisive. The United
States is one of the first countries where pension funds be-
gan to study and, in some cases, implement cryptocurren-
cies as part of a long-term investment strategy. As of 2024-
2025, there is no single approach to this issue in the United
States — some funds choose cautious investment through
exchange-traded funds (ETFs), while others, given the reg-
ulatory uncertainty, avoid crypto assets (Pension Policy In-
ternational, 2024). In February 2024, it became known that
the Wisconsin State Pension Fund had invested approxi-
mately $99 million in iShares Bitcoin Trust (an ETF created
by BlackRock). This is one of the first examples of official
participation by a state pension fund in a cryptocurrency
ETE. The investment was made cautiously - through a reg-
ulated instrument that provides access to Bitcoin without
directly purchasing tokens (Pension Policy International,
2024). Similarly, the Jersey City Pension Board approved a
pilot investment in a Bitcoin ETE arguing that it was neces-
sary to modernise assets and take into account new market
trends in the interests of insured persons.

Outside the United States, similar processes are ob-
served in other developed countries. For example, in Ger-
many, where the financial regulator (BaFin) has officially
allowed digital assets to be included in the portfolios of

specialised investment funds, including pension funds
(Feng et al., 2025). Such regulatory recognition lays the
groundwork for the gradual adaptation of cryptocurrencies
within institutional capital preservation schemes. In turn,
South Korea’s National Pension Service has acquired a sig-
nificant stake in the cryptocurrency platform Coinbase,
which can be seen as a preparatory step towards deeper
participation in the digital economy (Rodrigues, 2025).

In the current context of financial market transfor-
mation, particularly as a result of the introduction of
digital assets, corporate pension programmes are begin-
ning to view cryptocurrencies as a potential tool for di-
versifying and increasing the profitability of investment
portfolios. For example, the British company Cartwright
has announced the creation of a pension payment scheme
that allows employers to make contributions directly to
employees” Bitcoin wallets. This initiative aims to reduce
dependence on employer contributions and gives em-
ployees the opportunity to receive pension payments in
cryptocurrency (Cartwright Pension Trusts, n.d.). Under
this programme, 3% of the pension portfolio was invested
directly in Bitcoin, rather than through derivatives or ex-
change-traded funds (ETFs). This approach is unique in
European practice, as it involves direct ownership of dig-
ital assets, with all the associated issues of security, stor-
age and regulatory control. It is important to note that the
investment decision was made after a comprehensive due
diligence process. Using the example of the Hungarian
pension system, the effectiveness of implementing block-
chain technologies in the pension system was assessed ac-
cording to various criteria (Fig. 3).
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Figure 3. Level of implementation of blockchain solutions in Hungary’s state pension systems

Source: D. Kovacs et al. (2024)
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Transparency received the highest rating (Enhanced
Transparency - 9 points), followed by stakeholder en-
gagement, efficiency and regulatory compliance (8 points
each). The lowest scores were given to scalability (6 points)
and cost-effectiveness (7 points). This indicates that the
main value of blockchain for pension systems is increased
transparency, while scalability and costs remain key chal-
lenges. In the process of integrating cryptocurrencies into
pension programmes, the role of financial regulators is
fundamental, as they form the legal basis, define the insti-
tutional framework for investment and ensure a balance
between the innovation of financial instruments and the
protection of the interests of system participants. The fol-
lowing areas of regulatory activity should be highlighted
(Kovécs et al., 2024):

« providing a regulatory definition of the status of
cryptocurrencies (regulators determine whether digital
assets are considered permissible instruments for pension
investments);

« ensure “fiduciary responsibility” (supervising funds
to ensure they act in the interests of insured persons);

« license infrastructure (regulating exchanges and bro-
kers and ensuring compliance with security procedures);

+ monitor systemic risks (assess the potential impact of
cryptocurrencies on the financial stability of the pension
system and the economy as a whole).

Regulators act not only as arbitrators but also as facil-
itators of innovation in the pension system. Their strategy
determines the speed, depth and safety of the introduction
of cryptocurrencies into institutional portfolios. Although
the full-scale integration of cryptocurrencies into pension
systems has not yet taken place, some developed countries
are in the phase of active testing, regulatory definition and
strategic planning on this issue. The variety of approaches -
from cautious ETF investments to exploring direct partici-
pation models - reflects a global trend towards seeking new
sources of returns amid heightened financial instability and
a paradigm shift in long-term savings.

The introduction of a funded pension system in
Ukraine opens a new phase in the transformation of the
pension system (OECD, 2024). In this context, the ques-
tion arises as to the admissibility and expediency of in-
cluding non-traditional assets — in particular cryptocur-
rencies — in the investment portfolio of pension savings.

This issue is particularly relevant given the need to ensure
high returns, long-term stability and protection against in-
flationary risks.

On the one hand, Ukraine is seeing positive develop-
ments in the recognition and regulation of digital assets.
In 2021, the Verkhovna Rada adopted Law of Ukraine
No. 2074-I1X (2021), which was supposed to become the
basis for legalising the cryptocurrency market. However,
as of 2025, this law has not entered into force, as the ac-
companying amendments to the Tax Code have not been
adopted and a comprehensive regulatory and legal infra-
structure has not been created. Accordingly, the cryptocur-
rency market in Ukraine remains partially regulated and
operates in conditions of legal uncertainty, which creates
serious barriers to the participation of pension funds or
other institutional investors, as noted by V. Forsiuk (2024).

In practice, the integration of cryptocurrencies into
the pension system requires systematic regulatory, tech-
nological and regulatory preparation. First, the relevant
state authorities must clearly define the role and status of
cryptocurrencies as an investment object within pension
assets. Separate provisions are needed in the subordinate
acts of the National Securities and Stock Market Commis-
sion (NSSMC) regarding eligible assets for accumulative
pension funds, taking into account the level of risk, vol-
atility and reliability criteria of counterparties. However,
given the cross-sectoral nature of cryptocurrencies, which
simultaneously covers financial markets, payment systems,
tax policy and investment regulation, there is a need for
enhanced coordination between several regulators. In par-
ticular, the NSSMC, the National Bank of Ukraine (NBU)
and the Ministry of Finance should jointly develop a coor-
dinated regulatory framework that would ensure a balance
between the innovation of digital assets and the protection
of the rights of insured persons. Secondly, the rights of sys-
tem participants should be protected by setting limits on
the share of high-risk assets in the overall portfolio, for ex-
ample, no more than 5-10%. In this context, two regulatory
scenarios were proposed as examples, with limits on the
share of cryptocurrencies in the pension portfolio (5% and
10%) and an assessment of their impact on the stability of
the system, taking into account the relationship between
expected returns and volatility, as well as international ex-
perience and regulatory requirements (Table 4).

Table 4. Comparative analysis of regulatory scenarios with limits on the share of cryptocurrencies in the pension
portfolio

Parameter
Expected return

5% limit
Moderate growth (=5.5%)

10% limit
Higher growth (=6.2%)

Portfolio volatility

Lower risk (=16%)

Lower risk (=16%)

Systemic stability

Higher, controlled risks

Lower, increased risks

Participant protection

Better, loss limitation

Weaker, higher probability of losses

Compliance with standards

Consistent with conservative approaches

Corresponds to innovative approaches

Source: compiled by the authors based on M. Soland & P. Schueffel (2021), S. Agrawal et al. (2025)

A 5% limit on cryptocurrencies allows for increased
portfolio returns without a significant increase in volatility.
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This is in line with the conservative strategy used by most
pension funds around the world and ensures greater
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stability of the system and protection of participants’
interests. This approach is recommended for the initial
stage of crypto asset integration. Increasing the limit to
10% allows for even higher expected returns, but the
risks of volatility increase disproportionately. This can
lead to significant fluctuations in the value of the port-
folio, which is critical for a pension system where capital
preservation and predictability of payments are priori-
ties. Such a scenario is only feasible if there is a devel-
oped infrastructure, high financial literacy and effective
regulatory oversight. Thus, a lower limit (5%) better pro-
tects the pension system from systemic risks, maintain-
ing a balance between return and safety; a higher limit
(10%) can only be justified after positive experience has
been accumulated.

The determination of the share of cryptocurrency in
the pension portfolio should be based on a number of key
considerations. In particular, it is advisable to introduce
strict restrictions on the share of cryptocurrency assets at a
minimum level with the possibility of their gradual increase
only based on the results of systematic risk monitoring and
assessment of the stability of the pension system. It is also
important to use only regulated financial instruments, such
as exchange-traded funds (ETFs) or investment trusts, to
minimise operational and legal risks. In addition, a neces-
sary element of risk management is regular stress testing
of pension portfolios to assess the impact of high volatility
of cryptocurrency assets on the overall financial stability of
the pension system.

It is critically important for the effective function-
ing of the accumulation model to take into account the
level of financial literacy of the population. Investing in
digital assets requires a basic understanding of the risks,
the principles of blockchain infrastructure, and knowl-
edge of the rules for using digital wallets and exchanges.
In the absence of a systematic educational policy in the
field of financial education, investor behaviour can be
overly risky, creating additional challenges for the stabil-
ity of the pension system. An analysis of the perception
of digital assets as a pension instrument leads to the con-
clusion that the level of investment in cryptocurrencies
varies significantly depending on age group, as shown
in Figure 4.
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Figure 4. Percentage of those who invest
in cryptocurrencies, by age group
Source: R. Munson (2022)
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The youngest generation is the most active: 59% of
people aged 25-34 and 48% in the 35-44 age group have
experience investing in cryptocurrency. In the 45-54 age
group, the share of investors decreases to 26%, and among
people aged 55-64, to 12%. The lowest level of participation
is recorded among people aged 65 and older - only 5%. The
results show that investing in digital assets is mainly carried
out by the younger population, which demonstrates greater
awareness of digital technologies and greater willingness to
take risks associated with the volatility of the cryptocurren-
cy market.

Another critical prerequisite is the existence of a reg-
ulated infrastructure: licensed exchanges, custodial ser-
vices, and independent auditing of digital assets. Without
clear procedures for storage, transaction verification, and
monitoring of intermediaries, the risks of abuse or loss of
funds will remain extremely high. In this regard, the ex-
perience of the US and the EU in allowing only regulated
exchange-traded products, such as spot ETFs or cryptocur-
rency trusts, into pension portfolios may be most relevant
for Ukraine. An additional challenge is ensuring cyber-
security and training specialists capable of administering
cryptocurrency assets within pension funds.

Given the current state of the Ukrainian financial mar-
ket, a mixed model could be a reasonable approach: intro-
ducing the possibility of investing in cryptocurrency de-
rivatives (e.g. through international ETFs) (Krause, 2025a;
2025b) that meet European transparency standards, and
then, once a reliable infrastructure is in place, gradually
move towards partial direct investment. In the long term, if
all conditions are met - in particular, technical modernisa-
tion, the creation of a guarantee fund and the strengthen-
ing of regulatory oversight - the inclusion of digital assets
in pension portfolios could serve not only as a source of
additional income for insured persons, but also as an in-
centive for further financial inclusion and the development
of the Ukrainian stock market. This study proposes a mech-
anism for investing pension savings in cryptocurrencies in
Ukraine. These proposals constitute an institutional and le-
gal model for the phased introduction of cryptocurrencies
into the Ukrainian pension system. This model combines
global experience (the United States, the United King-
dom, South Korea), risk assessment (volatility, lack of reg-
ulation, security) and consideration of the specifics of the
Ukrainian market (low level of financial literacy and legal
uncertainty). This mechanism and its expected effects are
systematised in Table 5. The proposed ways of investing in
cryptocurrencies for the funded pension level in Ukraine
reflect a comprehensive approach to the integration of cryp-
tocurrency instruments into Ukraine’s funded pension lev-
el, combining innovation with the principles of prudence
and risk-oriented regulation. The proposed measures cover
both investment aspects (use of ETFs, scenario modelling,
phased implementation) and institutional conditions (de-
velopment of a regulatory framework, training of admin-
istrators, interagency coordination). Particular emphasis is
placed on minimising financial and legal risks by limiting

¢
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the share of crypto assets in portfolios, creating guarantee
mechanisms and introducing stress testing. Another im-
portant component is improving the financial literacy of
participants in the accumulation system, which will help

build trust in new investment instruments. The implemen-
tation of these proposals will allow Ukraine’s pension sys-
tem to gradually adapt to digital financial transformations
without threatening the stability of pension payments.

Table 5. Proposed ways of investing in cryptocurrencies for the cumulative pension level in Ukraine

No. Proposal Expected effect/justification
1 Introduction of a cap on cryptocurrency assets Minimisation of risks while preserving the benefits
in the portfolios of non-state pension funds (NPFs) of diversification
Investment exclusively in regulated instruments Ensuring transparency, accountability and compliance
2 o :
(cryptocurrency ETFs and trusts) with international standards
3 Gradual implementation of scenario modelling Identification of portfolio sensitivity

(stress testing) of pension portfolios

to crypto market volatility

Establishment of a regulatory framework at the level

4 of the National Securities and Stock Market Commission,
with a clear definition of cryptocurrencies as an asset class

Prevention of legal gaps and safeguarding the rights
of insured persons

A phased implementation model: from ETFs

Ensuring system adaptation to new instruments

5 to partial direct ownership of cryptocurrencies and gradual accumulation of practical experience
6 Introduction of specialised training for NPF administrators Enhancement of the efficiency
in digital assets of cryptocurrency instrument management
7 Financial education for future pensioners Strengthening trust in the funded pension system
(particularly individuals aged 25-45) and promoting informed investment behaviour

Pilot NPF project with state support based on ETFs EStabh.Shmg a'precedent, assessing effectiveness

8 o in practice, and promoting the model
and transparent performance monitoring o
under real-world conditions

9 Creation of a guarantee insurance reserve in the event Protection against catastrophic losses

of a crypto market collapse

in unstable market conditions

Multi-agency regulation: coordination between the National

10 Securities and Stock Market Commission, the National
Bank of Ukraine, and the Ministry of Finance

Ensuring the integrity of the regulatory environment
and policy coherence

Source: developed by the authors

Discussion

The results obtained in this study are generally consistent
with the conclusions of contemporary scientific works
devoted to the use of cryptocurrencies and related instru-
ments in long-term investment strategies, but at the same
time have a number of differences due to the focus on pen-
sion systems and, in particular, on Ukrainian institutional
realities. Unlike most publications, which view cryptocur-
rencies primarily as a speculative or portfolio asset, this
study analyses them through the prism of financial stabil-
ity and the protection of the interests of future pensioners.
The results of the study confirm that the Ukrainian pension
system is undergoing structural transformation and needs
to integrate a funded level to ensure financial stability and
increase pension payments. Although the growth in the
average pension amount in 2021-2025 showed positive dy-
namics, it does not compensate for the impact of inflation
and the rising cost of living, which highlights the structural
vulnerability of the solidarity level of pension provision.
Thus, the results of this study correlate with the conclu-
sions of K.O. Rudolf et al. (2021), who, based on Dynam-
ic Conditional Correlation Multivariate GARCH model-
ling, proved that Bitcoin is characterised by high volatility
and unstable hedging properties. Similar to their results,
this study found that the use of cryptocurrencies in pen-
sion portfolios is only possible under strict restrictions on
the share of such assets and the application of additional
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protective risk management mechanisms. At the same
time, unlike the approach of the aforementioned authors,
which focuses primarily on financial and mathematical
analysis, this study additionally takes into account the in-
stitutional and regulatory constraints of pension systems.

A comprehensive review by D. Kang et al. (2025)
showed that cryptocurrencies are increasingly being viewed
as a separate class of financial assets with their own patterns
of return and risk. The results of this study confirmed this
approach, particularly in terms of the low correlation of
cryptocurrencies with traditional assets, which enhances
their diversification potential. At the same time, this study
emphasised that it is not only the statistical effectiveness
of diversification that is important for pension systems,
but also the compliance of crypto instruments with the
principles of stability and predictability of payments. The
issue of the admissibility of using crypto assets in pension
investments was examined in detail by J.A. Turner (2025),
who emphasised the need for a clear regulatory distinction
between direct ownership of cryptocurrencies and invest-
ment through regulated instruments. The results obtained
in this article are fully consistent with this approach: sce-
nario analysis has shown that the most acceptable op-
tion for Ukraine is the indirect use of cryptocurrencies -
through ETFs or other licensed products, rather than direct
ownership of tokens by pension funds. A separate aspect of
the long-term use of crypto assets in pension investments is
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related to the issue of macrofinancial stability and systemic
risks. Thus, G. Okechukwu (2024) emphasised that despite
the diversification potential of cryptocurrencies, their be-
haviour during periods of financial shocks remains unsta-
ble, which may increase risks for institutional investors.
The results obtained in this study are consistent with this
conclusion, as scenario analysis has shown the increased
sensitivity of pension portfolios to crypto assets in crisis
conditions, which necessitates the use of conservative re-
strictions and constant macroprudential monitoring.

Empirical studies by D. Krause (2025a; 2025b), de-
voted to the analysis of US pension fund and endowment
portfolios, have shown that the real integration of Bitcoin
ETFs is already taking place within limited asset shares. A
similar conclusion is reached in this study: a moderately
innovative scenario, which assumes investments at the level
of 3-5% of the portfolio, proved to be the most balanced in
terms of the ratio of risk and expected return. The differ-
ence is that D. Krause focused primarily on the US mar-
ket, while this article attempts to adapt these approaches to
Ukrainian institutional conditions. The role of cryptocur-
rencies in the long-term portfolios of institutional inves-
tors is also discussed in a systematic review by J. Mosina &
G. Sevcenko (2024), which emphasised that decisions on
the inclusion of digital assets largely depend on regulatory
certainty and the level of institutional maturity of the finan-
cial system. The conclusions of this study correlate with the
results of this work, since for Ukraine, the key constraints
on the integration of cryptocurrencies into pension invest-
ments remain the underdevelopment of the accumulation
level and the limited regulatory framework. Institutional
restrictions on the use of crypto assets are also related to
issues of corporate governance and the responsibility of fi-
nancial institutions. Thus, D. Yermack (2017) emphasised
that blockchain technologies and related digital assets cre-
ate new challenges for management systems, transparency
and risk control in large institutional structures. The results
obtained in this study are consistent with these conclu-
sions, since not only profitability indicators remain crit-
ical for pension funds, but also the compliance of crypto
instruments with the requirements of accountability, asset
protection and trust of pension system participants.

The role of investor confidence and financial culture is
explored in a study by Y. Baeckstrom et al. (2025), which
showed that willingness to participate in the crypto market
largely depends on the level of trust in financial institutions.
The results obtained in this work confirmed the above con-
clusion: an analysis of age groups showed that older cate-
gories of the population demonstrate a significantly lower
willingness to accept cryptocurrencies as an element of
pension savings, which reinforces the importance of finan-
cial education programmes. Studies by Y. Ma et al. (2020)
and D. Bianchi & M. Babiak (2022) complemented the re-
sults of this work in terms of portfolio optimisation and
the effectiveness of cryptocurrency funds. While Y. Ma et
al. emphasised the potential of digital assets within optimi-
sation models, D. Bianchi & M. Babiak draw attention to
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the volatility of crypto fund returns across different market
phases. This is consistent with the findings of this study on
the need for cautious, phased introduction of cryptocur-
rencies into pension portfolios with constant monitoring
of market risks.

Thus, the results of this article confirmed the global
scientific consensus on the possibility of using cryptocur-
rencies as an auxiliary diversification tool, while expanding
it by taking into account the regulatory, demographic, and
institutional characteristics of the Ukrainian pension sys-
tem. The conclusions complement existing research and
form a practical basis for further scientific research and pilot
projects in the field of funded pension provision. Overall,
the study opens the door for further discussion on the opti-
mal model for integrating innovative financial instruments
into Ukraine’s funded pension systems, taking into ac-
count national characteristics and international experience.

Conclusions

The study assessed the potential for using cryptocurrencies
in Ukraine’s pension accumulation system and identified
the key advantages, risks and scenarios for integrating dig-
ital assets into pension portfolios. Among the main advan-
tages of investing in cryptocurrencies was their ability to
increase the diversification properties of portfolios due to
their low correlation with traditional financial assets. In
addition, digital assets have the potential to provide higher
expected returns in the long term, which is important for
the formation of cumulative pension assets. International
experience showed that cryptocurrencies can be included
in pension portfolios either through indirect instruments
(ETFs, trusts) or through direct ownership of tokens, which
allows the strategy to be adapted to the level of risk and reg-
ulatory certainty. Key risks associated with the integration
of cryptocurrencies into pension systems have been identi-
fied. The most important ones were determined to be high
asset volatility, the lack of adequate legislative regulation in
Ukraine, cyber threats, and difficulties with secure storage.
For pension systems focused on stable payments and cap-
ital preservation, these factors are critically important, ne-
cessitating a cautious approach to the use of digital assets.
The results of the scenario analysis indicated the ad-
visability of limited integration of cryptocurrencies into
pension portfolios. A conservative scenario with a 5% limit
on the share of cryptocurrencies in the portfolio provides
a moderate increase in expected returns with a controlled
level of volatility and high protection for system partici-
pants. A moderately innovative scenario with a 10% limit
allows for higher expected returns, but is accompanied by a
disproportionate increase in risks and requires a developed
regulatory infrastructure, a high level of financial literacy
among the population, and regular stress testing of portfoli-
os. The results confirmed that cryptocurrencies can be inte-
grated into the Ukrainian funded pension system only un-
der conditions of clear regulatory oversight, restrictions on
the share of high-risk assets, the use of licensed instruments
(ETFs, trusts), and effective control by financial regulators.
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Possible promising areas for further research in this
field are primarily related to assessing the impact of cryp-
tocurrency assets on the long-term financial stability of
pension funds under various macroeconomic development
scenarios. Special attention should be paid to the develop-
ment of methodological approaches to stress testing pen-
sion portfolios with the inclusion of highly volatile finan-

the process of introducing innovative financial instruments
within the framework of current and future Ukrainian leg-
islation. Thus, the study demonstrated that cryptocurren-
cies can become an additional tool for diversifying pension
portfolios, provided that adequate regulatory control, tech-
nological security and a high level of financial competence
of the system participants are ensured.

cial instruments, as well as research into models combining
traditional and digital assets in order to optimise the ratio
of expected return and investment risk. Another important
area for further research would be to analyse the effective-
ness of financial education programmes and information
campaigns aimed at increasing the level of trust in digital
assets among participants in the funded pension system. In
addition, it is promising to study the mechanisms of inter-
action between regulatory authorities and pension funds in
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AHoTauifl. AKTya/lbHICTb JOCHKEHHA 3yMOBJIeHa OJHOYACHUM IOIMMONIEHHAM JeMorpadiyHux pucbanaHcis
y IeHCiVHii cucreMi YkpaiHM Ta aKTMBHOI IdpoBisanieio cBiToBux (piHAaHCOBUX PUHKIB, IO aKTyalidye HOIIYK
HOBUX {HBeCTULITHMX {HCTPYMEHTIB /I HAKOIMYYBaJIbHOIO IIeHCIiTHOTrO piBHA. MeToo cTaTTi 6y/10 06IPYyHTYBaHHA
HDOLIBHOCTI Ta yMOB iHTerpanii KpUITOBaIIOTHUX IHCTPYMEHTIB JO CUCTeMM 3arajJbHOO0OB A3KOBOIO
HaKOINMYyBaJbHOIO IIEHCINTHOrO 3a0e3nedeHHs YKpaiHU 3 ypaxXyBaHHAM MIKHapOJHOTO JOCBifly Ta HalliOHAJIbHUX
iHcTHMTYLiIHUX OOMexeHb. 11 DOCATHEHHA IIOCTAaBJIEHOI MeTy OylI0 3aCTOCOBAaHO METOAM aHAli3y I CUHTe3y,
IOPiBHANIBHOTO aHa/Ii3y, CLIEHAPHOTO Ta CTPYKTYPHOI'O MOJIENIOBAHHA, @ TAKOX y3ara/JIbHEHHA MI>KHAapOJHOI IPaKTUKN
perynmoBaHHA nudpoBux akTuBiB. OOIPYHTOBAaHO OCHOBHI IlepeBary Ta PU3MKM BUKOPUCTAHHA KPUITOBAIIOT Y
TOBTOCTPOKOBUX IIEHCIITHUX CTpaTerifax. [lo nepeBar BifjHeCeHO pO3LIMPeHHA MO>KIMBOCTel fyBepcudikalil, moTeHuian
3pOCTaHHA JOXiHOCTI Ta BOCTYH [0 iHHOBauiiHMX (piHaHCOBMX akTMBiB. BogHOYAC BM3HAYeHO KIIIOYOBI PUBUKI,
IIOB’A3aHi 3 BJCOKOIO BOJIATMIbHICTIO KPUIITOPUHKY, PeTryIATOPHOIO HEeBU3HAYeHICTIO, 3arpo3aMu KibepOesmexn
Ta HEeJBOCTAaTHIM piBHeM (iHAHCOBOI I'pPaMOTHOCTI HaceleHHA. 3alpOIOHOBAHO IHCTUTYLIHO-IPaBOBY MOJe/b
[IOeTAIIHOTO BIIPOBA/PKEHHS KPUIITOBAJIIOT IO CYICTEeMI HAKOMMYYBaJIbHOTO IIEHCINTHOTO 3a0e3edeHHA YKpaiHy, AKa
nepep6adyae HOpMAaTUBHE 3aKPiIUIEHHA CTAaTyCy KPUITOAKTUBIB, 0OMeXeHH: X 4acTKV y IeHCIiHuX noprdenix Ha
piBHi 5-10 %, BUKOPMCTaHHS BMKIIOYHO PerylIbOBaHUX iHCTpyMeHTIiB (6ipxoBi inBectuuniitai poupu-ETE Tpactn),
IIPOBEJIEHHA PETryIAPHOIO CTpec-TeCTYBaHH:A, HMirOTOBKY (axiBIiB HeJep>KaBHYUX MeHCITHUX (OHAIB, MigBUIEHHA
(hiHaHCOBOI I'paMOTHOCTI Hace/IeHHs Ta peali3allilo MJIOTHUX IPOEKTIB 32 yYacTIo AepyKaBHUX IHCTUTYILi. PedynbraTn
TOCTi/KeHHA MOXYTb OyTU BUKOpMCTaHi y GpopMyBaHHI Jjep>kaBHOI IOMITUKY LIOO0 PO3BUTKY HaKONMYYBaJIbHOTO
IeHCiTHOTO 3abe3IeyeHHs, a TAaKOX IIiJ 4ac yOOCKOHAJIeHHsA IHBeCTUIINIHUX CTpaTeriil Heflep)KaBHMX MEHCITHMX
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Abstract. The accelerated diffusion of digital technologies during the 2015-2025 period substantially transformed
global economic systems, intensifying the integration of automation, data analytics, and digital financial services into
business processes while simultaneously increasing exposure to cybersecurity risks, regulatory fragmentation, and social
inequality. In economies undergoing structural transformation, ensuring that digital innovation supports both financial
security and inclusive growth emerged as a pressing scientific and policy challenge. The purpose of this study was to
identify and substantiate effective pathways of business digital transformation that simultaneously strengthened financial
security and promoted inclusive access to digital financial services. To achieve this objective, the research applied a
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mixed methodological framework combining systemic and institutional analysis, comparative analysis, statistical and
correlation modelling, and analytical synthesis of international and national datasets derived from the World Bank, the
National Bank of Ukraine, and OECD analytical frameworks. The results demonstrated that the expansion of digital
financial technologies was strongly associated with higher levels of institutional stability and economic resilience.
Empirical evidence from Ukraine for the 2022-2024 period showed that the number of active payment cards increased
by more than 10%, while the share of cashless transactions exceeded 90%, indicating a rapid diffusion of digital payment
instruments. The widespread adoption of Near Field Communication technologies, tokenised payment cards, and cloud-
based financial services contributed to faster transaction processing, enhanced transparency, and improved protection of
financial data. At the same time, the analysis identified persistent risks and barriers related to cybersecurity vulnerabilities,
regulatory misalignment, and uneven digital inclusion across population groups, particularly in rural areas and among
individuals with limited digital literacy. These findings confirmed that digitalisation generated both efficiency gains and
new configurations of financial and institutional risks. The practical significance of the results lies in their applicability for
policymakers, financial regulators, and business managers in designing coordinated digitalisation strategies that integrate

technological innovation with cybersecurity standards, regulatory coherence, and inclusive financial development
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Introduction

In the modern dynamic digital economy, the daily pro-
cesses of enterprises have inconspicuously transformed
into one of the key drivers of growth, competitiveness, and
inclusiveness. With the gradual transition of finance and
data into the online environment, access to services is ex-
panding, business practices are changing, and, at the same
time, new challenges arise, in particular, securing cyberse-
curity, financial stability, and finding a fragile balance be-
tween innovation and regulation. The true feature of this
era lies in the attempt to combine technological progress
with financial systems that strive for efficiency without los-
ing fairness. As M.A. Adegbite (2025) noted, the expansion
of digital financial platforms brings both opportunities and
risks: gaps in data protection and cyber vulnerability have
become almost inevitable, reminding governments of the
need for rapid adaptation of institutional protection mech-
anisms to preserve trust and information integrity.
Digitalisation operates in two directions. It creates new
opportunities, speeds up decision-making, and reduces
barriers, but at the same time, it prompts the creation of
new system threats. This imbalance is particularly visible in
countries where digital infrastructure is still forming and
technological innovations exceed regulatory frameworks.
Artificial intelligence, blockchain, and open banking envi-
ronments have made financial processes faster and more
interconnected. At the same time, they have raised con-
cerns about fraud and cybercrime. Thus, financial inclusion
is not only about expanding access but also about ensuring
that the system can remain resilient under crisis conditions.
Over the period of 2014-2024, research on digital
transformation and inclusion has become truly interdisci-
plinary, combining economic, technological, and socio-po-
litical approaches. A broad perspective shows how FinTech
transforms financial intermediation, creating tools that
make the financial sphere more efficient and accessible. The
scientific findings demonstrate that digital platforms can
integrate previously excluded groups into the formal econ-
omy while forcing institutions to rethink risk management
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and user protection approaches. For example, V. Kamboj &
D. Sharma (2025) viewed inclusion as a multi-level process
shaped by technology, governance, and people’s readiness
to adapt. From this point of view, inclusive growth and dig-
ital progress are not conflicting - they are two sides of the
same coin that supports long-term stability.

New approaches to measuring inclusion reflect a shift
in thinking. B. Marza et al. (2021) applied Analytic Hier-
archy Process (AHP) and Fuzzy Analytic Hierarchy Pro-
cess (fuzzy-AHP) methods to assess digital and financial
inclusion, combining expert opinions with empirical data,
which allows aligning perceptions with real indicators in
changing conditions. S. Li & N. Xie (2025) added that dig-
ital finance drives business renewal: expanded access to
technologies helps attract investments, modernise opera-
tions, and maintain resilience in uncertain environments.
Their findings confirmed a pattern: the more closely fi-
nance and technology interact, the higher productivity
and competitiveness become.

Despite this, some questions remain unanswered. One
of them is why financial security is seldom considered in
discussions about inclusion. Researchers have analysed ac-
cess and user experience in detail but have not sufficiently
explored how inclusion interacts with systemic stability.
Another gap is the uneven nature of innovation: although
FinTech has transformed banking services, its adoption in
small and medium enterprises remains limited due to fi-
nancial and organisational barriers. A third, more hidden
aspect is the link between digital transformation and fi-
nancial performance: the question is not only whether one
factor affects the other but how their coherence shapes re-
silience. K. Valaskova et al. (2025) rightly pointed out that
digital transformation reaches its full potential only when
strategy, finance, and technology develop in synchrony - a
balance that current studies and policies still lack.

Taking these gaps into account, the study aimed to
analyse how enterprises adapt to the digital economy. The
main focus was on the intersection of gender equality and

\\
\\\\»s



Desyatnyuk et al.

security, which is the point where the design process de-
termines whether the advantages of innovation are wide-
spread or only a few. The analysis covered conceptual and
institutional frameworks of digital transformation, exam-
ines inclusion mechanisms through the lens of data protec-
tion and risk management, and poses a practical question:
which technologies and management approaches improve
efficiency while ensuring openness and fairness of the
system? Ultimately, this analytical perspective sought to
transform these insights into practical recommendations
for creating a financially secure digital environment with-
in enterprises. In this vision, digitalisation appears not as a
faceless process of automation but as a human-driven evo-
lution capable of forming systems that combine innovation
with responsibility, resilience, and fairness.

Within this framework, the research focused on deter-
mining scientifically grounded and practically achievable
paths for re-evaluating the evolution of business processes
within the digital economy through a dual dimension - fi-
nancial security and inclusion. The study aimed to investi-
gate how the integration of technologies such as artificial
intelligence, blockchain, cloud computing, big-data ana-
Iytics, and FinTech solutions transforms the structure of
corporate governance and financial relations, ensuring a
balance between efficiency, transparency, and accessibility
of financial services. The central scientific question focused
on how the interaction between contemporary technol-
ogies and regulatory practices creates a new paradigm of
financial security that simultaneously contributes to eco-
nomic resilience and social inclusion. This focus was oper-
ationalised through several analytical objectives:

1. Identifying structural correlations between the level
of financial systems’ digitalisation and institutional stability.

2. Assessing risks and barriers associated with the im-
plementation of innovations in the financial sector (includ-
ing cybersecurity threats, regulatory gaps, and inconsisten-
cies between technological development and legal norms).

3. Analysing the dynamics of digital inclusion, meas-
ured by indicators of access to banking services, share of
cashless operations, volume of mobile payments, and level
of population’s digital literacy.

Literature Review

Contemporary studies convincingly demonstrate that
digitalisation, financial inclusion, and security are now
much more closely interwoven than previously assumed.
D. Basnayake et al. (2024) noted that digital financial
services provide a new impulse for local economic de-
velopment and, in many cases, help whole communities
overcome poverty. Similar conclusions are reached by
A. Demir et al. (2022) since they made a critical qualifi-
cation: the benefits of FinTech depend primarily on the
flexibility and efficiency of state institutions. From the
point of view of sustainable development, O. Desyatnyuk et
al. (2024a; 2024b) stressed that global digitalisation adds an
extra layer of financial risk - one that requires strengthened
control and more effective governance. At the corporate
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level, J. Dong (2023) examined these risks further, showing
that companies must learn to manage uncertainty in near
real-time if they wish to remain competitive. C.A. Durigan
Junior et al. (2024) saw open banking as a true catalyst for
innovation and efficiency, while L. Kvasnii et al. (2023) and
Q. Guo et al. (2024) warned that without inclusive regula-
tion, tools designed to promote equality may, on the con-
trary, exacerbate inequality.

The issues of security and transparency are central
to the studies of A. Krysovatyy et al. (2024a; 2024b), as
well as Yu. Skulysh & V. Fathutdinov (2022), who directly
linked technological progress with the financial stability of
the state. In a similar vein, T. Kukman & S. Gricar (2025)
emphasised that traceability and trust embedded in block-
chain significantly reduce the possibility of fraud. A. Ku-
mar (2024) and L. Lee (2024) shifted the discussion to the
sphere of artificial intelligence, demonstrating how Al and
machine-learning systems gradually transform the logic
of banking operations, decision-making, and risk assess-
ment. At the same time, both researchers admitted that
these technological leaps make regulatory and supervisory
functions more complex.

At the household level, H. Skyba et al. (2023) and
J. Liu et al. (2024) proved that digital inclusion can miti-
gate financial vulnerability, though the urban-rural divide
remains apparent. N. Nagaaba et al. (2025) stressed that fi-
nancial literacy and social trust are no less important than
access itself, while PK. Ozili (2021) considered inclusion
within the context of the UN Sustainable Development
Goals. This trend is extended by mobile technologies:
A.A. Shaikh et al. (2023) identified mobile money as one of
the key drivers of financial inclusion, while T. Xu et al. (2024)
demonstrated that digital finance enhances the ability of
enterprises to withstand and adapt to economic shocks.

The synthesis of these studies allows three key con-
clusions to be drawn. Firstly, digitalisation has become a
powerful driver of inclusive growth. Secondly, it generates
new, increasingly pressing challenges in the sphere of cy-
bersecurity. Thirdly, digital technologies gradually trans-
form the business environment through the interaction of
Al blockchain, and FinTech. Collectively, this corpus of
evidence forms a cohesive understanding of how digital in-
novations can simultaneously strengthen financial stability
and expand access for all participants in the contemporary
interconnected economy.

Materials and Methods

The research was conducted in 2024-2025 within the
framework of a broader interdisciplinary initiative ded-
icated to digital transformation, financial inclusion, and
business-system security. The empirical base consisted
of peer-reviewed scientific publications, international
conference proceedings, analytical reports of financial
institutions, and verified statistical databases. Key sourc-
es included the Global Findex Database of the World
Bank (2023), reports of the UAFIC (2023) and the National
Bank of Ukraine (2024). This complex of sources ensured
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methodological consistency and increased the reliability of
the results obtained.

The theoretical foundation of the research is based on
the principles of institutional, systemic, and innovation
economics, examined through comparative and mixed-ap-
proach paradigms (Fetters et al., 2013; Zayed et al., 2022).
For gaining a comprehensive understanding of how digital
transformation reshapes contemporary business practices,
ten interconnected methods were adopted. The structur-
al-logical method was applied to construct an integrated
analytical model that explicates the interaction between
technological, institutional, and socio-economic compo-
nents of digital transformation, where digital technologies
act as enabling drivers, regulatory mechanisms perform
stabilising functions, and inclusion indicators reflect so-
cio-economic outcomes. Comparative and analytical ap-
proaches enabled the comparison of financial inclusion
levels between developed and developing countries, iden-
tifying their strengths and structural gaps in digital in-
frastructure. Within this framework, risks and barriers
related to digital innovation were assessed using an indica-
tor-based analytical approach, including cybersecurity vul-
nerability indicators, regulatory-alignment criteria, and in-
stitutional-capacity metrics, while the method of analytical
synthesis helped to combine theoretical frameworks with
empirical data, refining the correlations between inclusion
and financial security in the transformation process.

The systemic approach, aligned with macro-institu-
tional models developed by the OECD (2023), enabled the
consideration of the digital economy as a dynamic network
of technological, financial, and institutional components.
Institutional stability within this framework was opera-
tionalised using indicators of regulatory effectiveness, fi-
nancial-system resilience, and cybersecurity preparedness,
including the stability of payment infrastructure, regulatory
alignment with international standards, and the incidence of
operational and cyber risks. Statistical analysis, conducted
using standard analytical tools (IBM Corporation, n.d.), was
applied to interpret trends in the development of cashless
payments, FinTech adoption, and cybersecurity readiness
based on data from the National Bank of Ukraine (2024),
World Bank (2023), and UAFIC (2023). Correlation anal-
ysis was performed to quantify the relationships between
digitalisation intensity (measured by the share of cashless
transactions and digital payment penetration) and institu-
tional stability indicators, directly addressing the first re-
search objective. The historical-evolutionary method made
it possible to trace the dynamics of financial digitalisation
over the 2014-2024 period, while economic modelling and
graph-analytical tools were used to visualise correlations
between the intensity of digital transformation and digital
inclusion indicators, including access to formal banking
services, the share of cashless operations, the volume of
mobile payments, and selected proxies of digital literacy.

Special attention was paid to two approaches. Firstly,
the structural-functional method revealed internal inter-
dependencies between business digitalisation, financial
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inclusion, and security. Secondly, comparative institutional
analysis, aligned with international methodological stand-
ards (OECD, 2023), provided the possibility to compare in-
clusion mechanisms and cybersecurity standards of differ-
ent countries, defining Ukraine’s position within the global
context of digitalisation. Collectively, these methods formed
a coherent analytical framework that allowed a compre-
hensive exploration of how innovative digital technologies
transform business processes and contribute to achieving
the dual goal of financial inclusion and security in a tech-
nologically oriented and sustainably developed economy.

Results

The conducted analysis showed that the transformation
of business processes in the digital economy is a complex
and multidimensional process. It does not unfold along a
predictable linear trajectory but through the interaction
of technological innovations, institutional changes, and
human behaviour. Statistical data convincingly confirm
that the level of financial inclusion and financial security
depends directly on the speed and efficiency of integrating
digital technologies into the economy.

According to the Global Findex Database of the World
Bank (2023), about 76% of the adult population globally
have access to at least one formal financial service, while
ten years ago this figure was only 51%. This dynamic re-
flects the widespread adoption of digital accounts, mobile
banking, and online payment platforms that have made
financial services more accessible, convenient, and secure.
Over time, these tools have become an integral part of
business practices, transforming into true drivers of sus-
tainable economic growth.

The development of Ukraine in this context demon-
strates similar trends. According to the National Bank of
Ukraine (2024), the share of cashless operations in 2023
exceeded 92%, and the number of active payment cards
reached 115.1 million — about 5% more than the previous
year. These figures indicate the high resilience and adapt-
ability of Ukraine’s financial system even under wartime
conditions. The rapid expansion of digital infrastructure
has not only ensured business continuity but also strength-
ened transparency and security of financial flows across
the entire economy.

Correlation analysis performed using the IBM SPSS
Statistics software (IBM Corporation, n.d.) confirmed a
strong positive correlation (r =0.82) between the growth
of digital transactions and key macroeconomic stability
indicators. This means that the expansion of cashless pay-
ments contributes to increased transparency of economic
processes and strengthens systemic resilience. In practice,
secure digital technologies increasingly function as stabi-
lisers of economic activity and as instruments for main-
taining social trust in the national financial system. These
results empirically confirm the existence of a structural
relationship between the level of financial-system digital-
isation and institutional stability, directly addressing the
first research objective.
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A comparative analysis was conducted between
Ukraine and developed economies to identify structural
differences in access to digital finance. As shown in Ta-
ble 1, the study covers indicators of digital account owner-
ship, mobile payment activity, and access to online credit
platforms. The results revealed a clear, though gradually

narrowing, inclusion gap between Ukraine and the aver-
age level of OECD countries. This convergence trend indi-
cates that financial accessibility in Ukraine is gradually ap-
proaching that of developed states — driven by continuous
technological progress and the consistent strengthening of
institutional capacity.

Table 1. Comparative indicators of digital financial inclusion (2023)

Indicator Ukraine OECD Average Gap, p-p.
Adults with digital payment accounts (%) 75 94 -19
Population using mobile payments weekly (%) 41 69 -28
SMEs with access to digital credit platforms (%) 38 72 -34
Women with access to digital banking (%) 67 89 -22

Note: “Gap, p.p.” denotes the absolute difference between the indicator values for Ukraine and the OECD average, ex-
pressed in percentage points. Negative values indicate a lower level of digital financial inclusion in Ukraine compared to

OECD countries

Source: compiled by the authors based on World Bank (2023), OECD (2023)

The comparative analysis confirmed that inequality in
access to digital financial services has not disappeared yet,
although the gap is gradually narrowing due to the spread
of mobile technologies and digital identification systems.
According to the OECD (2023), countries that have imple-
mented unified digital ID-platforms alongside open-bank-
ing standards usually achieve higher levels of financial
inclusion while experiencing lower operational risks. This
pattern underlines the institutional dimension of digitalisa-
tion: long-term stability depends not only on technological
capacities but also on the quality of regulation, standardisa-
tion, and policy coherence that support them.

At the micro level, the impact of digital transforma-
tion is clearly visible in everyday business practices. Both
enterprises and consumers are increasingly using digital
tools that make payments faster, securer, and easier to track.
According to the National Bank of Ukraine (2024), the
number of contactless payment cards increased by 17.1%
in 2023, while the number of tokenised cards reached 12.4
million. By the end of the year, around one in four active
cards was tokenised, and nine out of ten retail transactions
were completed using Near Field Communication (NFC)
technology. This steady shift from cash to secure contactless
payments has strengthened public trust and significantly im-
proved data-protection mechanisms in the financial sector.

At the same time, the results allow identifying the
key risks and barriers associated with digital innova-
tions in the financial sector. Despite the positive dynam-
ics of cashless and contactless payments, three groups of

constraints were revealed. First, cybersecurity and op-
erational risks increase alongside the growing scale of
tokenised and NFC-based transactions, expanding the
digital attack surface and raising dependence on secure au-
thentication and monitoring systems. Second, regulatory
and institutional barriers persist, as the pace of technolog-
ical adoption exceeds the harmonisation of consumer-pro-
tection rules, cybersecurity standards, and interoperability
requirements. Third, inclusion-related barriers remain ev-
ident in segments with lower digital literacy and limited
access to trusted digital financial services, particularly in
rural areas. These results indicate that digital innovation,
while enhancing efficiency and inclusion, simultaneously
generates new risk configurations that require coordinated
institutional and regulatory responses.

Statistical modelling performed in IBM SPSS Statistics
(IBM Corporation, n.d.) revealed a clear quantitative rela-
tionship: every additional percentage point in the share of
cashless operations corresponds on average to a 0.2% in-
crease in GDP and a 0.3% reduction in operational losses.
These findings confirm that digitalisation has a multiplica-
tive effect - it simultaneously stimulates economic growth,
improves efficiency, and strengthens security. For visual-
ising these trends, Table 2 presents the key indicators of pay-
ment card circulation and the level of contactless technolo-
gy adoption in Ukraine. All key parameters — card emission,
tokenisation, and NFC usage — demonstrate a steady pos-
itive dynamic, indicating Ukraine’s growing digital ma-
turity and the enhanced resilience of its financial system.

Table 2. Dynamics of cashless and contactless payments in Ukraine, 2022-2024

Year Total cards (mIn) Share of cashless transactions (%) Tokenised cards (min) NFC share in retail (%)
2022 109.6 87 7.9 82
2023 115.1 91 12.4 90
2024 121.3 94 16.8 93

Source: compiled by the authors based on National Bank of Ukraine (2024)

The observed trends indicate that Ukraine is gradually
approaching the level of digital maturity characteristic of
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OECD countries. At the same time, a clear infrastructural
gap remains between urban centres and rural communities.
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According to the World Bank (2023), only about 54% of
rural residents regularly use mobile banking applications,
while among urban population this figure reaches nearly
80%. Bridging this gap requires not only further techno-
logical development, but also long-term financial literacy
programmes and the creation of decentralised digital plat-
forms capable of providing affordable and convenient fi-
nancial services across all regions of the country.

The current institutional transformation of Ukraine’s
financial ecosystem is closely linked to the dynamic growth
of the national FinTech sector, which complements tra-
ditional banking by providing flexibility and innova-
tion. These firms belong predominantly to the financial
technology (FinTech) sector, encompassing payment ser-
vices, digital lending, regulatory technologies, insurtech,
and blockchain-based financial solutions, and operate at

the intersection of finance, information technology, and
data-driven services. According to the UAFIC (2023), 204
companies are actively operating in Ukraine. About 45% of
them specialise in payment processing and API solutions,
20% in peer-to-peer lending, and around 14% develop reg-
ulatory technologies (RegTech).

The analysis of this sector’s structure showed growing
technological diversity in Ukraine’s financial services and
strengthening of their role in digital transformation pro-
cesses. As presented in Table 3, most FinTech companies are
focused on payments and money transfers, while lending,
RegTech, and blockchain solutions remain smaller but rap-
idly growing segments. Collectively, these shifts mark a de-
cisive step toward building an adaptive, innovative, and in-
clusive financial environment where technological progress
combines with accessibility, trust, and long-term resilience.

Table 3. Structure of FinTech activity in Ukraine (2023)

FinTech category

Share of firms (%)

Key applications

Payment and Money Transfers 45 APl integration, contactless payments
Lending and Crowdfunding 20 P2P lending, credit scoring
RegTech and Compliance 14 Al risk monitoring, AML/KYC automation
InsurTech and WealthTech 11 Digital insurance, portfolio tools
Blockchain and Crypto Solutions 10 Smart contracts, asset tokenisation

Source: compiled by the authors based on UAFIC (2023)

Statistical results showed that companies operating
under the “digital-first” principle exhibit greater flexibility
and a higher capacity to adapt to market changes, while
simultaneously reducing transaction costs compared to
traditional financial institutions. When FinTech-plat-
forms are integrated into state financial systems with-
in a consistent regulatory framework recommended by
OECD (2023), national financial stability is significantly
strengthened. This interaction not only expands access
to credit and minimises information asymmetry, but also
creates a foundation for transparent, accountable, and
trust-based financial cooperation.

In the methodological dimension, the study is based
on a hybrid analytical approach combining quantitative
analysis with institutional interpretation according to the
mixed-methods framework proposed by M.D. Fetters et
al. (2013). This approach provided not only empirical
depth but also conceptual consistency of the results. The
generalisation of the findings revealed that financial digi-
talisation reduces average operational costs for small and
medium-enterprises while enhancing information security
through multi-layer encryption and biometric identifica-
tion. Moreover, digital tools enhance institutional transpar-
ency, contributing to improved fiscal discipline and reduc-
tion of corruption risks. Collectively, these trends indicate
that digital transformation not only optimises economic
processes but also improves managerial efficiency and the
overall quality of corporate and government governance.

Additional analysis conducted under the OECD (2023)
framework showed that countries where technological inno-
vations are combined with efficient institutional regulatory
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mechanisms usually recover from crises faster and gain
higher levels of investor confidence. From this perspective,
Ukraine’s financial digitalisation appears not merely as a
technical upgrade but as a stabilising factor strengthening
the nation’s financial security amid deep structural trans-
formations. The aggregate results, drawn from internation-
al and national statistical sources (World Bank, 2023; UAF-
IC, 2023; National Bank of Ukraine, 2024) and processed
using modern analytical tools (IBM Corporation, n.d.),
convincingly demonstrate that digital transformation has
gradually become the strategic core of economic resilience.
The synergy of technological development, institutional re-
forms, and financial inclusion now forms the foundation
for sustainable growth. In this context, financial digitalisa-
tion represents not only a technical innovation but a key
element of systemic security and inclusive development in
the modern digital economy.

Discussion

The obtained results convincingly confirmed that digital
transformation has become a defining factor in the devel-
opment of both financial inclusion and financial security
within modern business ecosystems. The analysis showed
that the coordinated interaction of financial technologies,
regulatory reforms, and institutional mechanisms signif-
icantly enhances the resilience of financial systems. The
expansion of digital infrastructure and the widespread
diffusion of FinTech tools have made financial services
more accessible to households and enterprises while reduc-
ing systemic risks and creating a more inclusive model of
economic growth. This confirms the study’s central thesis:
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digitalisation and inclusion function as mutually reinforc-
ing components of financial stability.

The observed correlation between the pace of digitali-
sation and inclusion indicators aligns with global trends. As
noted by E Yang & T.A. Masron (2023), in China’s banking
sector, digital transformation stabilises the link between
inclusion and institutional efficiency even under techno-
logical turbulence. A similar dynamic is experienced in
Ukraine, where the expansion of mobile and cashless pay-
ments has increased transparency and operational efficien-
cy. The findings of W. Zhu (2023) also indicated that digital
inclusion promotes a fairer income distribution by inte-
grating previously excluded groups into the formal finan-
cial system. Collectively, these evidences prove that tech-
nological diffusion stimulates growth while simultaneously
reducing inequality by broadening financial participation.

Despite this, Ukraine’s trajectory remains shaped
by structural constraints that distinguish it from OECD
countries. Although the proportion of adults with digital
financial accounts is steadily increasing, institutional and
infrastructural barriers persist. This corresponds to the
observations of P.K. Ozili (2021), who noted that progress
in global financial inclusion remains uneven and large-
ly depends on the quality of regulation, infrastructural
readiness, and digital literacy. For Ukraine, the priority is
to strengthen institutional trust, enhance cybersecurity,
and improve consumer-protection mechanisms - com-
ponents that form the foundation of a sustainable and
inclusive financial system.

Another critical area is the role of FinTech in expand-
ing business resilience. As explained by T. Xu et al. (2024),
contemporary digital financial solutions increase enter-
prises’ ability to withstand macroeconomic shocks, and
this trend is confirmed by Ukrainian data. The study’s re-
sults showed that institutions that have integrated digital
platforms managed to maintain operations and retain cli-
ents during periods of instability. This finding aligns with
P. Zhang & Y. Wang (2024), who emphasised that corporate
digitalisation is not simply a technical upgrade but a com-
prehensive reengineering of financial management, risk
assessment, and data operations. The structural-function-
al analysis conducted confirmed this standpoint, showing
that effective digitalisation requires synchronising techno-
logical innovations with institutional changes, particularly
in risk control and compliance.

In comparative terms, Ukraine’s progress in digital
financial inclusion can be described as transitional. The
country is moving consistently toward OECD standards
in technological implementation; however, it still lags in
regulatory capacity and cybersecurity guarantees. This
imbalance highlights the need for a balanced approach:
technological modernisation must proceed in parallel
with institutional reforms to maintain systemic stability.
In this context, the study’s conclusions PK. Ozili (2021),
who stressed that successful inclusion depends not only
on technology but also on the quality of governance and
intersector cooperation.
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Combining empirical results with theoretical insights
allows the identification of practical recommendations for
policymakers and business leaders. FinTech innovations
implemented within a sound regulatory environment im-
prove transparency, enhance supervision in financial in-
termediation, and expand participation in economic life.
Further improvement of digital literacy, strengthening of
data-protection standards, and harmonisation of national
legislation with international norms are essential for sus-
taining inclusion in the long term. As F. Yang & T.A. Mas-
ron (2023) noted, technological progress in the financial
spere should be seen not only as a means of cost optimisa-
tion but as a strategic path to social integration and restor-
ing public trust in financial systems.

At the same time, certain limitations of the research
must be acknowledged. The analysis relied mainly on sec-
ondary data and macro-level indicators which, although
being reliable, do not fully capture behavioural aspects
and internal corporate decision-making. In addition, dif-
ferences in statistical approaches and terminology among
international databases partly complicate the comparison
of results. Future studies could overcome these limita-
tions by applying panel or micro-level data to more accu-
rately identify causal links between digitalisation, inclu-
sion and financial security.

Overall, the discussion confirms that digital transfor-
mation performs a dual function - a catalyst and a protec-
tive mechanism of financial inclusion, strengthening sys-
temic resilience while promoting social fairness. The results
confirm the study’s hypothesis and are consistent with the
findings of W. Zhu (2023), T. Xu et al. (2024) and P. Zhang
& Y. Wang (2024), while reflecting the specific challenges
of Ukraine identified by PK. Ozili (2021) and E Yang &
T.A. Masron (2023). In conclusion, it can be stated that the
success of digitalisation policies depends on three intercon-
nected factors: consistency of institutional design, inclusiv-
ity of financial innovations, and the capacity of governance
systems to adapt to accelerated technological change.

Conclusions

The conducted research showed that digital transforma-
tion fundamentally reshapes the logic of modern business,
establishing a strong interconnection between financial
inclusion and financial security. The obtained results con-
firmed that technological innovations supported by insti-
tutional adaptation determine the long-term stability and
sustainability of financial ecosystems. When managed ef-
fectively, digitalisation becomes not only a driver of eco-
nomic growth but also a social mechanism that ensures
fairness and balanced development across different sec-
tors of the economy.

A clear conceptual and empirical link was identified
between the development of digital financial infrastructure
and the strengthening of institutional security. The spread
of FinTech solutions, mobile and cashless payment systems,
as well as regulatory technologies, contributes to the stabil-
ity of the financial environment and reduces systemic risks.
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However, technological progress alone does not guarantee
inclusivity or resilience. Long-term success depends on
institutional capacity, the quality of the regulatory envi-
ronment, and the level of societal trust. In practical terms,
this means that government policies should focus on im-
proving financial literacy, enhancing cybersecurity stand-
ards, building open-data environments, and strengthening
cooperation among regulators, financial institutions and
technology companies. For businesses, digital transforma-
tion should run parallel to risk-management and transpar-

dimensions of financial digitalisation - in particular,
the responsible use of artificial intelligence, data ethical
standards development, and the creation of comprehen-
sive indicators that simultaneously reflect both inclusion
and security levels. Ultimately, the sustainability of digital
transformation depends not so much on the speed of tech-
nological implementation as on the quality of governance
and the inclusivity of institutions. When these factors
are in balance, innovation transforms from a technical
achievement into a strategic path toward a fair, secure, and

ent compliance mechanisms to ensure that innovations re-  sustainable economic future.
main safe and accountable.

The scientific novelty of the present research lies in
the integration of systemic, comparative and institutional
approaches to explain the impact of digitalisation on in-
clusion at different economic levels. Although the analysis
was mainly based on secondary data and did not cover
micro-level behavioural aspects, the results provide a re-
liable foundation for future studies. A promising area of

future research is the examination of social and ethical
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AHortauis. IIpuckopere nomupeHHs IMQPPOBUX TEXHOJOTIN ynpomosx 2015-2025 pokiB CYyTTEBO TpaHCHOPMYBaIO
r706anbHi €KOHOMIUHI CHCTeMU, IIOCUIMBIIN iHTerpaliifo aBToMaTu3aii, aHamiTuky gauux i qudposux diHaHCOBUX
cepBiciB y 6i3Hec-IIpoliecy Ta BOJHOYAC MiIBUIIMBIIN PiBeHb YPa3IMBOCTi 10 kKibep3arpos, peryniaropHoi ¢pparmeHranii
1 conianbHOl HepiBHOCTL. B exoHoMiKax, o IepeOyBaloTh y Ipoleci cTpyKTypHOI TpaHchopMalii, 3abe3nedeHHA
Toro, 1wo6 uudpoBi iHHOBaLil cHpuAMM OFHOYACHO (QiHAHCOBINI Oe3meli Ta IiHK/IIO3MBHOMY €KOHOMIYHOMY
3pOCTaHHIO, II0OCTAJIO K Hara/JbHa HAayKOBa JI NOMiTUYHA po6eMa. MeTol0 LIbOro JOCIifKeHHA 6y/I0 BUABIECHHS Ta
00IpyHTyBaHHA edeKTMBHMX HalpAMiB nudposoi TpaHcpopManil 6isHecy, AKi OFHOYACHO IOCUIIOIOTH (DiHAHCOBY
6e3IeKy Ta CIPUAIOTD IHKTI03MBHOMY JOCTYIY 0 IU(PpoBUX GiHAHCOBYUX NOCIYT. [I/1 JOCATHEHHA IIOCTAaBIeHOI MeT!
0yJI0 3aCTOCOBAHO 3MillIaHY METOJO/IOT YHY PaMKYy, IO IIOEAHYE CUCTEMHMII T IHCTUTYLIIHWIT aHaJIi3, TOPiBHAIBHNI
aHaJi3, CTaTUCTUYHE 1 KOpeJALiliHe MOJENIOBAHHA, a TAKOXX aHAMITMYHMII CMHTE3 MDKHApONHMX 1 HallilOHaJIbHUX
MacuBiB ganux CsiToBoro 6anky, HanionanpHoro 6anky Ykpainu Ta aHamiTuyHux HanpauoBanb OECP. Orpumani
pesy/IbTaTy 3acBifYMIM HAABHICTb TICHOrO 3B’3Ky MDX pO3LIMPEHHAM BUKOPUCTaHHA IUPpoBUX (iHaAHCOBMX
TEXHOJIOTi}l Ta MifBUIEeHHAM piBHA IHCTUTYLiNHOI cTabiMbHOCTI 11 exoHOMiuHOI crifikocTi. Emmipuuni mani mo
YkpaiHi 3a 2022-2024 poku IoKa3ajy, 0 KiIbKiCTb aKTMBHUX IVIATDKHMX KapTOK 3pocia 6inbur HiK Ha 10 %, Toxi
AK 4acTKa 6e3roTiBKOBUX omepaniii mepesumyia 90 %, Mo cBif4nTh PO CTpiMKe NOMMpPeHHS UN(POBUX IVIATDKHUX
iHcTpyMeHTiB. MacoBe BIPOBa/KEHHS TEXHOJIOTII ONMVDKHBOIO 0e3IpOTOBOrO 3B’A3KY, TOKEHi30BaHUX IUIATDKHUX
KapTOK i XMapHMX (iHAHCOBUX CepBiCiB CIPUANO NMPUCKOPEHHIO OOpOOKM TpaH3aKIil, MiIBUIIEHHIO IPO30POCTi
Ta IOJIIIIEeHHIO 3aXMCTy ¢GiHaHCOBUX JaHMX. BogHouac y xopi mocmimkeHH:A Oyno imeHTH]IiKOBaHO CTiViKi pU3MKM
1 6ap’epy, IOB’A3aHi 3 Bpas3/MBOCTAMYU KibepOesIeKky, peryJIATOpPHOI HeY3rOKeHICTI0O Ta HepiBHOMIpHUM piBHeM
¢ poBoi IHKII03ii cepel pisHUX IPYII HACe/IeHHA, 30KpeMa B CIIIbChKill MicIieBOCTI Ta cepef;, 0¢i6 3 06Me>keHNM piBHeM
¢ poBoi rpaMoTHOCTI. OTpUMaHi pe3y/IbTaTy MiATBEPAIN, IO 11 poBi3allii OfHOYACHO FeHepye K i HiABUIeHHA
eeKTUBHOCTI, TaK i HOBi koH(irypauii piHaHCOBUX Ta IHCTUTYLIHUX pU3MKiB. [IpakTHYHe 3HAYEHHS [OCIiKEHHA
IIOJIATa€ B MOXK/IMBOCTI BUKOPUCTAHHA JIOT0 pe3y/IbTaTiB OpraHaMM Jep>KaBHOI B1aiu, GiHaHCOBUMU PeryIsAToOpaMy Ta
MeHe[pKepaM 6i3Hecy 1A po3po0JIeHHA y3TOKEeHUX cTpareriil qudposisanii, o iHTerpyoTh TeXHONMOriYHI iHHOBawLii
3 BUMOTraMJ KibepOesnekit, peryJsTOpHOI y3TO>KEHOCTI Ta iHK/II03MBHOI'O PO3BUTKY (piHaHCOBOI crcTeMI
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Abstract. The rapid expansion of international retail chains in the Fast-Moving Consumer Goods sector raises concerns
about the long-term viability of traditional regional consumer co-operatives, which play an important economic and
social role in Czech regions. Understanding firm-level economic differences is essential for assessing sustainability,
competitiveness, and policy implications. The article aimed to identify and explain differences in economic performance
between regional consumer co-operatives and international retail chains in Czechia, with particular emphasis on market
share dynamics and the determinants of competitive advantage. The study employed financial ratio analysis, correlation
analysis, and fixed-effects panel regression. The dataset consisted of audited financial statements of seven major consumer
co-operatives and seven leading international retail chains over the period 2005-2024. The results showed that international
retail chains significantly outperformed consumer co-operatives in sales growth, labour productivity, and market share
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Regional consumer cooperatives vs international retail chains...

expansion. While co-operatives doubled their sales over the observed period, retail chains nearly tripled theirs. Labour
productivity in co-operatives grew more slowly and remained less than half that of chains, contributing to persistently
higher personnel cost ratios. Regression results confirmed a strong positive relationship between market share and labour
productivity, as well as between market share and leverage, while higher cost ratios are associated with lower market
shares. Co-operatives exhibit lower indebtedness, but their conservative capital structures result in lower returns on equity
than international chains. Profitability improvements among co-operatives were driven by favourable macroeconomic
conditions and extraordinary events, such as the COVID-19 pandemic, rather than structural efficiency gains. The
findings can inform management strategies of regional co-operatives, highlighting the need for productivity-enhancing
investments, digitalisation, and deeper integration in purchasing and logistics. Policymakers may also use the results when
designing measures to support sustainable regional retail structures

Keywords: trade chain; sustainability; Fast-Moving Consumer Goods; productivity; profit; market share

Introduction

Sustainable food production, including transportation, re-
tailing, and consumption, without increasing overall costs,
is a key EU policy objective and part of the 2030 agenda.
M. Dora et al. (2021) stated that around 33% of food is
lost worldwide along the food supply chain. S. Rasool et
al. (2021) found that food waste arises from multiple stages,
including production, transportation, sale, and consump-
tion. According to FAO (2020), minimising food losses
means significant economic benefits, improved food avail-
ability, and a lower environmental burden. Reducing food
waste can be achieved, according to S. Abbate et al. (2023),
by simplifying the supply chain and increasing the con-
sumption of regional products, thereby contributing to
the development of a stable economic and social structure.
Implementing a short supply chain model has the poten-
tial to promote sustainability, strengthen local economies,
maintain traditions, and protect the environment by limit-
ing long-distance transportation and chemical protection
in food production and processing, as found, for example,
by C. Fogarassy et al. (2020) and S. Abbate et al. (2023).

This study sought to clarify the factors behind the
continued expansion and growing market share of trans-
national retail chains in the highly competitive Fast-Mov-
ing Consumer Goods (FMCG) market in Czechia. The
literature, e.g., a work by A. Bhattacharya et al. (2022),
showed a strong relationship between market share and
other metrics; M. O’Connell & K. Smith (2024) saw a link
between market share and profitability, driven by econo-
mies of scale or greater market power, which firms help
bargain prices more effectively. According to Ya. Fareni-
uk (2022), the most likely explanation is the quality of
management. S. Wilkins & J.J. Ireland (2022) claimed that
market share and integration are associated with higher
productivity and lower markups — market share positively
affects business profitability. The extent of this relationship
is influenced by measurement and sample characteristics.
Capital structure affects a firm’s performance, with the
level of debt in the capital structure being crucial. Higher
performance is also often associated with company size,
e.g., S. Panchal & S. Chand (2025).

The aim of this study was to identify factors influenc-
ing the economic situation of the largest consumer co-op-
eratives (companies with more than a century of tradition
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that represent traditional retail in individual regions of
Czechia) and to compare their economic performance
with that of the largest retail chains in the FMCG sector.
Thus, this research sought to 1) identify differences in the
economics of traditional regional business firms and for-
eign business chains and their development; 2) clarify the
reasons for the continued expansion and increase in the
market share of international business chains on the highly
competitive FMCG market in Czechia; 3) provide manage-
ment recommendations for improving the economy of re-
gional business firms.

Literature Review

Grocery shopping, as an inseparable element of consum-
er society, according to B.A. Mughairi et al. (2024), offers
a lens into both the economic and cultural dimensions of
retailing. Research on food retailing frequently highlights
the crucial role of building sustainable agri-food chains,
as emphasised by A. Bhavsar et al. (2021), as well as issues
such as food waste, analysed by O. Eicaité et al. (2022).
Other scholars focused on partnerships between producers
and retailers, including studies by M. Dai & L. Liu (2020),
D.O. Ochieng & S.0. Ogutu (2022) and T.Y. Wang et
al. (2023). Regulatory, political, and economic factors were
discussed by A.N. Igwe et al. (2024), while X. Zhu (2024)
examined the growing dominance of multinational cor-
porations in the food retail sector. In addition, L. Hsiao &
H. Xiong (2022) and C.S. Kumari et al. (2023) investigat-
ed the effects and mechanisms of promoting new products
and promotional pricing on consumer preferences. The
impacts of crises on accounting, controlling and manage-
ment practices are addressed by E.E. Passetti et al. (2021)
and further elaborated by L. Rinaldi (2023). Nevertheless,
detailed firm-level analysis remain relatively rare in the
literature, as noted by M.C. Patricia (2023). Some studies
evaluate the efficiency and productivity of supermarkets,
such as the analysis of the Brazilian market conducted
by D.A. Gomes da Silva & D. Ferreira (2024). In the con-
text of food production, distribution and consumption,
A. Bonfrer et al. (2022) observed a strong trend towards
the expansion of supermarkets, which have substantial-
ly reconfigured supply chains. According to D.K. Gauri et
al. (2021), these changes have involved the development of
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sophisticated store formats and distribution systems, in-
cluding the large-scale import of goods. Retail chains have
taken over traditional wholesale functions and have simul-
taneously increased their role in product assortment man-
agement by more accurately measuring demand, guiding
suppliers and developing private-label product lines.

The expansion of international retail chains in the
FMCG sector has been manifested in rapid growth in store
numbers, turnover, and market dominance, as document-
ed by R. Froulik et al. (2023). Given the influence of su-
permarkets on everyday life, the growing concentration of
retail power has attracted criticism, particularly regarding
food standard setting and ethical business relationships, as
discussed by N.S. Koshy et al. (2021), as well as the dis-
placement of small independent retailers, highlighted by
D.K. Gauri et al. (2021). The international expansion of
retail chains has significant implications for the econo-
mies of Central and Eastern Europe. As argued by A. Bon-
frer et al. (2022), it profoundly reshapes retail landscapes,
consumption patterns and regulatory frameworks, while
also exerting intense pressure on local supply networks.
The topic gained further momentum following boycotts
of multinational retail chains in several former Yugoslav
countries in 2025. Reports by France 24 (2025) and Hrvats-
ka radiotelevizija (2025) indicated that political parties and
civil society organisations in the Western Balkans called
for boycotts in response to unethical behaviour and dispro-
portionate price increases. These actions led to a reduction
in turnover for the affected chains by more than 50% and
to political measures expanding the list of price-regulated
basic products from 30 to 70.

In Czechia, the number of multinational food chain
stores with a sales area exceeding 400 m? has increased by
14% between 2016 and 2021, a trend that has persisted de-
spite the pandemic, as reported by RetailNews (2022). The
Union of Czech and Moravian Consumer Co-operatives
(COOP Group) currently has 46 consumer co-operatives
with more than 100,000 members, according to J. Divi-
nova (2022). Although this represents the largest retail
network in the country, it ranks only 7" in sales volume,
between the Billa and Globus chains.

Historically, consumer co-operatives emerged as a re-
sponse to exploitative pricing practices by investor-owned
monopolies, a role described by J. Heath (2025). In Czechia,
the co-operative tradition dates back to 1847, when the first
co-operative was founded to address growing economic and
social challenges. During World War I, consumer co-opera-
tives played a key role in ensuring fair distribution of goods,
which strengthened their social legitimacy and led to growth
in both membership and number. The establishment of
Czechoslovakia marked a further expansion of the co-oper-
ative movement, which became differentiated by profession-
al orientation, nationality, political affiliation and religious
belief. The Wholesale Company of Co-operatives emerged
as a major supplier of food and industrial goods, operating
an extensive network of factories and facilities. World War II
resulted in violent reorganisation and significant material
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losses for co-operatives. After the war, co-operatives par-
ticipated in rebuilding the national economy, and a unified
organisation, the Central Council of Co-operatives, was es-
tablished. The 1950s brought partial nationalisation, with
wholesale networks transferred to the state sector. Following
1989, consumer co-operatives underwent economic trans-
formation. In response to the rapid expansion of foreign re-
tail chains, they sought to create a counterbalance to increas-
ing competitive pressure, as documented by COOP (n.d.).

Co-operatives are characterised by a specific manage-
ment system, business model, and a long-standing socio-eco-
nomic tradition rooted in values such as self-responsibility,
equality, openness to the community and democratic gov-
ernance. In the economic literature, the co-operative form
is recognised as a viable alternative to profit-oriented firms.
A. Piscitelli et al. (2025) argued that co-operatives are not
exclusively focused on profit maximisation but rather on
improving conditions in consumer trade. During periods
of crisis and financial uncertainty, co-operatives represent
a resilient form of market organisation that supports em-
ployment and exhibits a higher potential for social respon-
sibility, as shown by S. Novkovi¢ et al. (2023). Consequently,
co-operative enterprises provide a valuable empirical set-
ting for sustainability research, according to M. Battaglia
& N. Annesi (2022). At the same time, consumer co-op-
eratives are often perceived as financially weak and una-
ble to thrive in competitive market environments, a view
discussed by G. Patmore et al. (2023). However, J. Wan-
jare (2023) demonstrated that the competitive advantage of
co-operatives derived from non-economic determinants of
consumer demand can enhance their market position, al-
though this advantage diminishes as relative prices increase.

Materials and Methods

The study was a comparative analysis of the economic
performance of consumer co-operatives and retail chains
in the Czech Republic. The data were based on published
annual reports and audited financial statements (balance
sheet, income statement and annex) of seven consumer
co-operatives and seven companies operating individual
retail chains in Czechia from 2005 to 2024. The temporal
scope of the analysis was restricted due to the delayed avail-
ability of firm-level financial statements and officially pro-
cessed macroeconomic data. The consumer co-operatives
that were the subject of this study were: Coop druzstvo HB;
Jednota, spotiebni druzstvo Ceské Budéjovice; Konzum,
obchodni druzstvo v Usti nad Orlici; Jednota, spotfebni
druzstvo v Mikulové; Jednota, spotfebni druzstvo v Ho-
doniné; Tempo, obchodni druzstvo and Jednota spotfebni
druzstvo v Uherském Ostrohu, as they represent the most
important consumer co-operatives. The sales of the goods
of these co-operatives represented 39.5% of the sales of the
COOP Group, which represents a total of 46 Czech con-
sumer co-operatives with more than 100,000 members and
2,459 shops (Froulik et al., 2023). The companies that op-
erate the largest retail chains (supermarkets, hypermarkets,
and discounters) were Lidl (Schwarz Gruppe, Germany);
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Kaufland (Schwarz Gruppe, Germany); Albert (Ahold
Delhaize, Netherlands); Penny Market (Rewe, Germany);
Tesco (Tesco PLC, Great Britain); BILLA (Rewe, Germany)
and Globus (Globus SB-Warenhaus Holding, Germany).
To evaluate key economic indicators for the men-
tioned companies, the authors examined trends in sales,
costs, cost ratios, profit and profitability, assets, and eq-
uity and debt, following the methodology of M.S. Frid-
son & E Alvarez (2022). Indicators expressed in constant
2005 prices have been adjusted using the annual inflation
rate (CZSO, 2024). The mutual dependence of financial
indicators and dependence on macroeconomic variables
was assessed using Pearson’s correlation coefficient (r).
To assess the significance of differences in financial ratios
between regional co-operatives and supermarket and hy-
permarket chains and discounters, their average values in
graphs were supplemented with 95% confidence intervals.
The relationship between market share and financial
indicators was assessed using a linear regression model.
Due to the longitudinal nature of the data, it was a panel
regression model. In this case, the individuals (retailers)
are not randomly drawn, so the fixed effect model is an ap-
propriate specification. As explanatory variables, efficiency
indicators (specifically partial cost-to-sales ratios), labour
productivity and capital structure are assumed:

Vie = a; + X' B+ uy, (1)

where y_ is the market share of firm i in period # «, is
firm-specific intercept; x is a K-dimensional vector of
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explanatory variables (without a constant term);  is a
(K x 1) vector of regression coefficients; u, is the error
term. This methodological framework enabled a consist-
ent comparison of the economic performance of consum-
er co-operatives and retail chains and allowed for iden-
tifying firm-level factors associated with differences in
market share over time.

Results

When considered as a whole, the COOP cooperative chain
represents the largest retail network by number of stores;
however, in terms of sales volume, it ranks seventh, be-
tween the Billa and Globus chains. The sales of goods of
the seven selected consumer co-operatives increased from
CZK 7.15 billion in 2005 to CZK 14.46 billion in 2024,
representing a growth of 102.2%. Over the same period,
the sales of the analysed retail chains increased from CZK
140.47 billion to CZK 402.47 billion, corresponding to an
increase of 186.5%, which indicates a substantially faster
growth rate compared to consumer co-operatives. The cor-
relation analysis between sales of goods and key economic
variables demonstrated a significant influence of average
wages (r=0.98), gross domestic product (r=0.98), and the
unemployment rate (r=-0.89) on sales of goods of consum-
er co-operatives. To assess differences in operational effi-
ciency between consumer co-operatives and international
retail chains, labour productivity was measured as sales of
goods per employee (Fridson & Alvarez, 2022) over the pe-
riod 2005-2024. The development of labour productivity
for both groups of firms is presented in Figure 1.
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Figure 1. Sales of goods per employee
Source: calculated by the authors based on companies’ financial statements

Figure 1 indicates a persistent and widening productiv-
ity gap between consumer co-operatives and retail chains.
While labour productivity in co-operatives increased from
CZK 1.86 million in 2005 to CZK 2.84 million in 2024 (by
53.1%), retail chains achieved substantially faster growth
(129.3%) and reached CZK 7.29 million per employee in
2024. This represents a productivity level approximate-
ly 2.6 times higher than that of consumer co-operatives.
When comparing the development of labour productivity
at constant prices, consumer co-operatives saw a decrease
of 17.7%. Only consumer co-operative Coop HB (by 3.4%)
managed to increase sales of goods at constant prices
per employee. Given the observed differences in labour
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productivity between consumer co-operatives and interna-
tional retail chains, it is also relevant to compare the devel-
opment of average employee wages in both groups of firms.
The evolution of the average monthly wage over the moni-
tored period is shown in Figure 2. As illustrated in Figure 2,
the average monthly wage in consumer co-operatives has
remained consistently below the level observed in retail
chains throughout the monitored period. This long-term
wage gap corresponds with the lower labour productivity
of co-operatives and may limit their ability to attract and
retain more productive employees. Correlation coeflicients
confirmed the close link between labour productivity and
wages. In the case of Coop HB, the correlation coefficient
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between labour productivity and the average wage of em-
ployees has a value of r=0.96. This dependence was also
manifested in the Tesco, Albert, and Billa (r=0.98 for all),
as well as for Globus (r=0.97) and Lidl (r=0.94). To enable
a more consistent comparison of pricing strategies between
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consumer co-operatives and international retail chains, the
trade margin was calculated as a share of total sales, defined
as the sum of sales of goods and sales of products and ser-
vices (Froulik et al., 2023). The development of this ratio
over time is presented in Figure 3.

42,603
30,646

—— Cooperatives
...... ChainS

0 '05'06'07'08'09'10'11'12'13"14'15'16'17'18'19'20'21'22'23'24

Figure 2. Average monthly wage
Source: calculated by the authors based on companies’ financial statements
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Figure 3. Share of trade margin to total sales
Source: calculated by the authors based on companies’ financial statements

Figure 3 shows that the trade margin of consum-
er co-operatives has increased from 19.6% in 2005 to
24.6% in 2024. Although retail chains maintain a higher
trade margin in the long term, the gap between the two
groups has gradually narrowed, indicating partial con-
vergence in pricing performance. Differences in trade
margin are influenced by both purchase prices and pric-
ing strategies applied in co-operative stores. In some
consumer co-operatives, suppliers carry out part of the
logistics (e.g., refrigerated assortment), which is includ-
ed in the cost of goods sold rather than in material, en-
ergy, personnel, or depreciation costs. This can lower
the apparent trade margin compared to co-operatives
and chains that provide complete logistics. Compari-
sons of trade margins over time and between individual
co-operatives are further complicated by bonuses, fees,
marketing support, and other supplier services. A more
realistic comparison uses trade margins derived from
total sales, including goods, products, and services,
which confirms the decreasing difference between retail
chains and consumer co-operatives over the long term.
Correlation analysis indicates that key economic vari-
ables significantly affect the trade margin of the larg-
est consumer co-operatives: the correlation coefficient
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with GDP is r=0.96, with the average wage r=0.97, and
with the unemployment rate r=-0.91.

The share of material and energy consumption costs
in sales of goods (Froulik et al., 2023) for consumer co-op-
eratives increased from 3.93% in 2005 to 4.05% in 2024.
The decrease occurred mainly in 2015-2019 in connection
with a drop in the wholesale price of electricity on the Eu-
ropean Energy Exchange. Compared to the retail chains,
the unit costs of consumer co-operatives for materials and
energy are higher in the long term. This difference in the
unit costs of the largest co-operatives and retail chains has
decreased in recent years. The share of service costs in the
sales of goods of consumer co-operatives did not change
significantly in the monitored period. In 2005, the value of
this cost was 3.85%; in 2024, it was 4.29%. It is significant-
ly less than for the largest retail chains, for which this indi-
cator had a value of 10.03% in 2024. Similar to consumer
co-operatives, the value of these unit costs remained at a
similar level in 2005. Personnel costs represent the dominant
cost component of consumer co-operatives and are closely
linked to labour productivity. To compare cost structures
between consumer co-operatives and international retail
chains, Figure 4 presented the development of the share of
personnel costs in sales of goods over the monitored period.
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Figure 4. Share of personnel costs to sales of goods
Source: calculated by the authors based on companies’ financial statements

Figure 4 shows that the share of personnel costs in sales
of goods is consistently higher for consumer co-operatives
than for retail chains and that the gap between the two
groups has widened over time. Among consumer co-oper-
atives, the share of personnel costs in sales increased from
10.7% in 2005 to 17.7% in 2024. Over the same period, the
growth rate of personnel costs (65.1%) exceeded the growth
rate of labour productivity (53.1%), contributing to the ob-
served divergence. The rapid increase in the share of per-
sonnel expenses in sales halted in 2020, a year significant-
ly affected by the COVID-19 pandemic, when consumer
co-operatives recorded a substantial increase in sales (8.4%)
alongside a reduction in the number of employees (2.9%).
As a result, the difference in the share of personnel costs
in sales between consumer co-operatives and retail chains
more than doubled, rising from 3.3% in 2005 to 8% in 2024.

The depreciation to the sales of goods of consumer
co-operatives increased from 1.86% in 2005 to 2.5% in
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2011 and then gradually decreased to the original level.
The depreciation to the sales of consumer co-operatives
has been lower than that of retail chains in the long run,
mainly due to the higher rate of depreciation of fixed
assets of consumer co-operatives (51.3%) compared to
retail chains (46.6% in 2024). It remains unclear to what
extent the observed differences in depreciation reflect
the age of fixed assets or differences in investment inten-
sity and asset renewal. Differences in partial cost ratios
reflect the different conditions and strategies of individ-
ual companies. To provide an overall comparison of cost
efficiency between consumer co-operatives and interna-
tional retail chains, aggregated costs were constructed
as the sum of material and energy consumption, ser-
vice costs, personnel costs and depreciation (Froulik et
al., 2023). Figure 5 showed the development of the share
of aggregated costs in sales of goods for both groups of
firms over time.
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Figure 5. Share of aggregated costs to sales of goods
Source: calculated by the authors based on companies’ financial statements

Figure 5 demonstrated that aggregated costs relative
to sales of goods increased more rapidly in consumer
co-operatives than in retail chains. Although consumer
co-operatives began the period with a lower aggregate
cost ratio, their costs gradually rose above the level ob-
served for retail chains, indicating a deterioration in rela-
tive cost efficiency. The aggregate cost ratio for consumer
co-operatives increased from 20.4% in 2005 to 27.9% in
2024, compared with an increase from 23.6% to 25.1%
for retail chains. This development was primarily driv-
en by rising personnel costs, whose share in aggregated
costs of consumer co-operatives increased from 52.6% to
63.4%. The total profit before taxation of selected con-
sumer co-operatives increased from CZK 61.35 million
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to CZK 288.58 million in 2024. The profit in 2024 was
thus almost than five times higher than in 2005. It is thus
the indicator with the highest overall increase. Most of
the profit before taxation (80.5% in 2024) was generat-
ed by Coop HB. The profit before taxation growth rate
was significantly higher than the growth rate of sales
for consumer co-operatives. Thanks to this, there was a
significant increase in sales profitability. Speaking about
the profitability, it represents a key indicator of econom-
ic performance and reflects the combined effects of cost
structure, pricing and efficiency. To compare profitability
between consumer co-operatives and international retail
chains, Figure 6 presented the development of return on
sales over the monitored period.
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Figure 6. Return on sales
Source: calculated by the authors based on companies’ financial statements

Figure 6 shows that the return on sales of consum-
er co-operatives has remained below that of retail chains
since 2015. Co-operatives experienced an improvement
in profitability over time, but retail chains consistently
achieved higher returns, reflecting their lower cost ratios
and greater operational efficiency. In 2005, return on sales
in co-operatives was 0.86%, rising to 2.0% in 2024, com-
pared to 3.3% for the largest retail chains. This difference
results from higher cost of sales and a lower trade margin
in consumer co-operatives. A significant part of the profit
of consumer co-operatives (12.3%) was generated by the
sale of fixed assets.

The correlation analysis between the profitability of
the sales of goods and fundamental economic variables
demonstrated a high influence of the average wage, GDP,
and the unemployment rate on the profitability of the larg-
est consumer co-operatives. The correlation coefficient of
the profitability of sales and the GDP is r=0.77; for the
average wage, r = 0.77; and for the unemployment rate,
r=-0.92. The record level of pre-tax profit and profitabil-
ity of sales of consumer co-operatives in 2020 was affected
by the COVID-19 pandemic. The year-on-year increase
in profit before tax and profitability of sales was a logical
consequence of the development of sales, costs, and trade
margins. The closure of public catering establishments (res-
taurants and canteens) during the individual waves of the
epidemic in Czechia impacted the record level of sales for
goods sold by consumer co-operatives. While companies
that operate wholesale food stores and supply these foods
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to public catering establishments saw a drop in sales, sales
at co-operative retail stores were at a record. The number
of employees of consumer co-operatives decreased in 2020,
and the value of the aggregate cost ratio also decreased.
The assets of co-operatives in net prices increased from
3.1 billion CZK in 2005 to 6.6 billion in 2024. The growth
rate of the assets of consumer co-operatives (an increase of
116%) surpassed that of retail chains (an increase of 93%).
The growth rate in consumer co-operatives’ assets was high-
er than growth rate in sales of goods (an increase of 102%).
Therefore, consumer co-operatives asset turnover de-
creased from 2.33 to 2.18. The asset turnover of retail chains
increased (from 1.69 to 2.49) due to the faster growth rate of
sales (an increase of 187%), which outpaced the growth rate
of assets (93%). Compared to consumer co-operatives, the
growth rate of the assets of retail chains was influenced by
the development of depreciation of fixed assets. The growth
rate of depreciation was significantly higher for retail chains
(an increase of 144%) than for consumer co-operatives
(an increase of 105%). This, together with the dynamics of
sales, had a significant effect on the increase in the turnover
rate of the assets of retail chains. As inventories represent
a key component of current assets in retailing, differences
in asset turnover are partly explained by the effectiveness
of inventory management. Inventory management is an
important component of operational efficiency and li-
quidity in retailing. To compare differences in stock man-
agement, Figure 7 presented the development of the share
of goods inventories in sales over the monitored period.
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Figure 7. Share of stock of goods to sales
Source: calculated by the authors based on companies’ financial statements

Figure 7 indicates that consumer co-operatives
maintain a higher share of inventories relative to sales
than retail chains, and this gap has widened over time,
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reflecting less efficient inventory turnover in co-oper-
atives. Stocks of goods in consumer co-operatives in-
creased by 144%, with their share of sales rising by 20.6%
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and their share of assets by 12.7%. In contrast, inven-
tories in retail chains grew by 90.1%, while their share
of sales declined by 33.6% and their share of assets re-
mained unchanged. In 2024, the share of goods stocks
in sales was 9.5% for consumer co-operatives and 6.2%
for retail chains. These differences in inventory dynamics
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are closely linked to broader financial policies, as capi-
tal structure reflects firms’ financing strategies and risk
preferences and differs substantially between consumer
co-operatives and international retail chains. To illustrate
these differences, Figure 8 presents the development of
the debt ratio for both groups of firms.
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Figure 8. Debt ratio
Source: calculated by the authors based on companies’ financial statements

Figure 8 showed that consumer co-operatives maintain
a significantly lower debt ratio than retail chains through-
out the monitored period, reflecting a more conservative
financing strategy. The equity of consumer co-operatives
increased by 160% during this period, compared to 76%
for retail chains. This growth largely resulted from retained
profits and transfers to funds from profit, whereas foreign
chains typically distribute a higher share of profits to their
owners. The share of equity in assets in 2024 was 71% for
consumer co-operatives, compared to under 40% for re-
tail chains, which is reflected in return on equity: 6.1% for
co-operatives versus 22.6% for the largest retail chains.

There was also a different development between con-
sumer co-operatives and retail chains in the liabilities. The
liabilities of the largest consumer co-operatives to credit
institutions increased from CZK 119.7 million in 2005 to
CZK 151.1 million in 2024. Their share of debts decreased
from 9.7% to 8.1% in the same period, and their share
of assets from 3.9% to 2.3%. Liabilities of retail chains to
credit institutions increased from CZK 9.78 billion to CZK
23.4 billion (i.e., 19.7% and 22.9% of debts; and 11.7% and
14.5% of assets). In the monitored period, short-term lia-
bilities from trade relationships increased by 48% for con-
sumer co-operatives. Due to the faster growth of stocks, the
share of these obligations in the stocks of goods decreased
from 114% in 2005 to 69% in 2024. The share of short-term
liabilities on debts of consumer co-operatives stayed almost
unchanged (52% in 2005, 51% in 2024). For retail chains,
short-term liabilities from trade relationships increased

by 108%. The growth rate of large chains” inventories was
slower. As a result, the share of short-term liabilities on in-
ventories increased from 133% in 2005 to 146% in 2024.
The market share of individual traders is determined
as the share of sales for the goods of the given trader to the
sales of the sector “Retail with a predominance of food,
beverages and tobacco products in non-specialised stores
(CZ-NACE 47.11)”. The share of selected consumer co-op-
eratives increased from 2.35% (2010) to 2.73% (2024). In-
ternational chains control a significant market share, 68% in
2010 or 76.1% in 2024. From the point of view of business
formats, a significant growth in the market share of discount
stores is noticeable (mainly Lidl, from 6.1% in 2010 to 18%
in 2024). Data on sales in the industry are available from the
statistical office from 2010; therefore, the regression analy-
sis is performed on panel data from 2010 to 2024. The In-
terspar chain left the Czech market in 2013, it was dropped
from the regression analysis, and the panel is balanced.
To identify firm-level factors associated with differences
in market share between consumer co-operatives and inter-
national retail chains, a panel regression model with fixed
effects was estimated. The explanatory variables include
financial ratios discussed above, specifically labour pro-
ductivity, partial cost-to-sales ratios (materials and energy,
services, depreciation, and personnel costs), and the debt
ratio (debt to total capital). The fixed effects specification is
supported by the Hausman test (Baltagi, 2021), which rejects
the null hypothesis of consistent and efficient random effects
(p <0.001). The regression results are presented in Table 1.

Table 1. Results of regression model

Variable Coeficient Standard error t p-level

Labour productivity 4.9e-06 1.21e-06 4.06 0.000
Material & energy cost ratio -0.2914 0.1741 -1.67 0.096
Services cost ratio -0.0714 0.1291 -0.55 0.581
Depreciation cost ratio -0.1382 0.2132 -0.65 0.518
Personnel cost ratio -0.0563 0.0508 -1.11 0.269
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Table 1, Continued

Variable Coeficient Standard error t p-level
Debt ratio 0.0632 0.0105 6.02 0.000
const 0.0285 0.0143 1.98 0.049

Note: overall R?=0.70

Source: calculated by the authors based on companies’ financial statements

The results indicate a positive and statistically signifi-
cant relationship between labour productivity and market
share, highlighting the importance of efficiency in gaining
market share. All partial cost ratios have negative coefhi-
cients, though none are statistically significant (p > 0.05),
suggesting an inverse but weak relationship with market
share. The debt ratio shows a highly significant positive
coefficient, implying that firms with higher leverage tend
to achieve a larger market share, whereas a higher degree
of self-financing is associated with a lower market share.
Opverall, these findings suggest that market share differenc-
es are primarily driven by labour productivity, operational
efficiency, and the degree of leverage.

Discussion

The previous chapter suggests that international business
chains are growing significantly faster in the FMCG mar-
ket in Czechia than traditional regional businesses and are
further increasing their market share, as predicted by earli-
er studies, e.g., I. Kormakova et al. (2023) and T.P. Kohli et
al. (2025). According to a study conducted in Greece by
N. Zisoudis et al. (2020), the competitive advantage of large
chains is most evident in crisis years. The group of large
multinational chains in Czechia managed to increase year-
on-year sales of goods over the whole period under review
(from 2005 to 2024), including the global recession. While
the retail chains increased their sales revenue by 10.2% in
2009 and 2010, the sales of consumer co-operatives de-
creased by 9.4% in the same period.

The COVID-19 pandemic period was very successful
for FMCG companies in the Czech market, driven by in-
creased sales of goods, significantly influenced by a shift in
demand from canteens and restaurants to retail stores, as
noted by J. Zurek & M. Rudy (2024). Retail chains’ sales
grew by 6.95% year-on-year in 2020. In 2020, the discount
chains Lidl and Penny Market achieved the highest year-
on-year sales increase (12.9%). Chains operating hyper-
markets and large supermarkets increased sales by 3.5%
year-on-year. The largest consumer co-operatives, which
mainly operate medium-sized supermarkets and smaller
stores, increased sales revenue by 8.4% in this period.

The return on equity of the largest consumer co-op-
eratives has lagged significantly behind that of the larg-
est retail chains, which were able to evaluate their capi-
tal much more effectively. The development of the stock
of goods and their share in sales reveals a significant
difference in logistics and stock management between
consumer co-operatives and retail chains. According to,
e.g., H. Sano & K. Yamada (2021) and M.]. Marzolf et
al. (2024), the goods turnover is negatively correlated
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with gross margin and positively correlated with capital
intensity and sales surprise rate.

According to B. Derqui et al. (2022), productivity
growth is primarily associated with technical development,
and, according to E. Asgharizadeh et al. (2023), with the
location and the type of chain. The low labour productivity
and the high share of personnel costs in the sales of the
consumer co-operatives compared to the international
chains are one of the key factors due to which consumer
co-operatives cannot build new stores and achieve high dy-
namics of sales growth and market share, as they do in a
saturated market where the biggest retail chains are thriv-
ing. The lower productivity of co-operatives is also con-
firmed by EJ. Medina-Albaladejo (2025). The economy of
consumer co-operatives has long been based on running
their own walk-in stores built during socialist Czechoslo-
vakia and located in traditionally residential areas. Most
consumer co-operatives need better performance to profit
from new commercial properties, such as newly built retail
parks or stores located outside residential areas. Consum-
er co-operatives can achieve increased labour productivity
and a reduced personnel cost ratio by introducing modern
technologies such as self-service checkouts, self-scanning,
electronic price tags and other forms of sales, storage and
distribution automation. Also, N. Zisoudis et al. (2020)
highlighted the advantage of large chains that reduce costs
by investing in automated systems. The correlation coef-
ficients indicate that consumer co-operatives can also in-
crease labour productivity by raising average wages and
attracting more efficient, better-motivated employees. This
study has several limitations - it is based on financial data,
and incorporating operational indicators, such as the sales
area, would enhance the explanatory power of the results.
However, such information is not typically disclosed by
commercial companies.

Conclusions

The results of consumer co-operatives achieved in 2020-
2024 years were significantly influenced by the economic
climate, low unemployment rate, and average wage growth.
The further development of the economy of consumer
co-operatives is challenging to predict because of the high
rate of inflation and the expected decline in real wages and
living standards. In addition to macroeconomic influences,
consumer co-operatives will have to deal with the further
thickening of the market with new stores of expanding re-
tail chains, which have significantly lower costs and higher
labour productivity compared to consumer co-operatives,
and at the same time with the growth of companies that
specialise in online food sales.
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A major challenge will be cost management, par-
ticularly personnel costs linked to lower labour pro-
ductivity. An opportunity for co-operatives and their
economy is the possibility of increasing the trade mar-
gin to the level of chains, primarily by reducing the pur-
chase prices of goods. Purchase prices could be reduced
through the merger of purchasing centres of Czech and
Moravian co-operatives and the introduction of central
logistics, which could also bring the co-operatives a
decline in the stock of goods and an increase of goods
turnover ratio. Developments in recent years has shown
a big difference in the economy of the largest consum-
er co-operatives - Coop HB and Jednota Ceské Budé-
jovice — compared to other co-operatives. The further
integration of the consumer co-operatives themselves
also represents an excellent opportunity for the im-
provement and long-term sustainability of the economy
of consumer co-operatives.

The main economic advantages of consumer co-opera-
tives compared to retail chains are a high volume of equity
capital and low indebtedness. The advantage of the availa-
bility of equity was insignificant when interest rates were
very low. Taking advantage of the high volume of own re-
sources for expansion and dynamic sales growth in a highly
competitive market is also limited by consumer co-oper-
atives” insufficient performance and efficiency compared
to the largest retail chains. Consumer co-operatives will
have to deal with a significant increase in energy prices and
the costs of their consumption in the same way as retail

chains. Co-operatives and chains that purchase energy at
a favourable price and reduce energy intensity and energy
consumption can gain an attractive competitive advantage
compared to others.

The conclusions of this study indicate several im-
portant areas that require additional investigation.
First, future research should focus on the sensitivity
of consumer co-operatives to macroeconomic shocks,
particularly high inflation, declining real wages, and
changing living standards. Second, the role of digital-
isation and automation in narrowing the productivity
gap between co-operatives and retail chains is impor-
tant. Finally, with rising energy prices, it would be ap-
propriate to investigate the potential of energy-saving
technologies, renewable energy adoption, and collective
energy purchasing as sources of competitive advantage
for consumer co-operatives.
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Anortauis. Il[Buske po3LIMpeHH M>KHAPOSHNUX PO3APIOHNX Mepex Y CeKTOpi TOBapiB MIMPOKOT0 BXUTKY BUK/IVIKAE
3aHENIOKOEHHA W00 JOBTOCTPOKOBOI XKUTTE3XATHOCTI TPAagNLiITHNX PEriOHa/bHUX CIHOXXMBYMX KOOIEPaTUBiB, AKi
BiflirpaloTh Ba)K/IMBY €KOHOMIYHY Ta coljiabHy posnb y perioHax Yexii. PosymiHHA eKOHOMiYHMX BigMiHHOCTEN Ha
PiBHI MiIPUEMCTB € BaXKTMBUM JIJIA OL[iHKY CTiIKOCTi, KOHKYPEHTOCIIPOMOXKHOCTI Ta HACi/IKiB I/ MOMiTUKY. MeToro
cTarTi 6y/I0 BUABJIEHHA Ta MOACHEHHA BiIMiHHOCTE! B eKOHOMIYHVX ITOKa3HUKAaX MDX periOHa/JIbHUMM CIIOKUBYMMU
KOOIIepaTMBaMI Ta MDKHAPOJHUMU po3apioHMMY Mepexxamu B Hexil, 3 0COOMMBUM aKIleHTOM Ha JMHAMiLli PUHKOBOI
YaCcTKY Ta BU3HAYaJIbHNUX (PAaKTOpax KOHKYPEHTHOI IepeBaru. Y JOCIiKeHHi 0y/I0 BUKOPUCTaHO aHali3 (piHaHCOBUX
koedilieHTiB, KOpeIALiHNII aHai3 Ta perpeciio 3 pixcoBanumu edexramu. Habip jaHUX cK1afaBcs 3 ayAUTOBAHUX
(dbinaHCOBMX 3BITiB CceMM OCHOBHMX CIOXXMBYMX KOOIIEPATMBIB Ta CeMM INPOBIIHMX MIDKHAPOZHMX pPO3APiOHMX
Mepex 3a nepiogn 2005-2024 poxkis. Pe3ynbraTy mokasan, [0 MXXHapORHI po3[pibHi Mepexxi 3HaYHO IepeBepLINIIN
CIIO>KMBYI KOOIIEPATMBY 34 TEMIIAMM 3POCTaHHA IIPOJIAXKiB, IPOAYKTUBHICTIO IIPalji Ta PO3IINPEHHAM YaCTKI PUHKY.
Xoua KooOIepaTHBY IOABOIIM CBOI POJaxi 3a CIOCTepeXXKyBaHUI Hepiof], po3apiOHi Mepexxi Marbke IOTPOLNIU CBOL.
ITpoayKTUBHICTb Ipalli B KOOIepaTUBaxX 3pOCTaja MOBiNbHIlIe i 3aMIIaIacs MEHIIOI0 33 IIOJIOBYHY IPOAYKTUBHOCTI
Mepe, 0 CIPYSIIO NOCTITHOMY IiABUIeHHIO Koe]illieHTiB BUTPAT Ha IIepCOHAL. Pe3yibraT perpeciitHoro aHamisy
MiATBEePAMINM CYJIDHUI ITO3UTVBHUI B3a€EMO3B 30K MK 4aCTKOIO PMHKY Ta IPOAYKTUBHICTIO Ipalji, a TAKOX MDK
YaCTKOIO PMHKY Ta (PiHAHCOBMM BaskesIeM, TOJi K BUIL KoedillieHTV BUTPAT IIOB’A3aHi 3 HYDKYMMU YaCTKaMM PUHKY.
KoomepaTuByu MaloTb HIDKYMII piBeHb 3a00proBaHOCTI, ajle IX KOHCepBaTVBHA CTPYKTypa KalliTaly NIpU3BOZMUTD
IO HIDKYOI peHTabeIbHOCTI BJIACHOTO KalliTaly, HDK y MbKHapopmHux Mepexax. IlokpamieHHA HIpuOyTKOBOCTI
KOOIepaTUBiB 6Y/I0 3yMOBJ/ICHO CIPYUATINBUMY MaKpOEKOHOMIYHMMM YMOBaMM Ta Ha[[3BMYaTHUMU IOAiAMH, TAKMMU
Ak mangemis COVID-19, a He CTPYKTYpHUM IifiBUIIeHHAM eekTuBHOCTI. L]i BUCHOBKY MOXYTb 6yTVU BUKOpMUCTaH]
I GOpMyBaHHA CTpaTeriil yIpaB/IiHHA perioHa/IbHUMY KOOIIepaTyBaMM, IiKpec/Iondy HeoOXigHicTh iHBecTUIIil
y NifiBMIEeHHA OPOAYKTUBHOCTI, Iydposisaniio Ta rmmbury inTerpaunito B cdepi sakymiBens Ta norictuku. IlomiTnkm
TaKOXX MOXXYTb BUKOPMCTOBYBATY Li pe3yIbTaTV IIpY po3poOLi 3aXOfiB I MiATPUMKM CTiIKMX perioHaJbHUX
CTPYKTYP po3apibHoi TopriBmi

KntouoBi cnoBa: ToproBespHa JIAHIIOT; CTAIUII PO3BUTOK; TOBAPM LIMPOKOTO BXXMTKY; NPOAYKTUBHICTD; IIPUOYTOK;
YacTKa pUHKY
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confirmed the existence of a persistent gap in digital training and opportunities for integration into the labour market.
The higher average score of digital skills and the share of positive assessments of government support measures in EU
countries (62% vs 38%; t(310) =4.21, p <0.001; x>*=24.7, p <0.001) indicate a synergistic effect of combining advanced
digital infrastructure, educational initiatives, and institutional employment support mechanisms. A strong positive
correlation has been established between digital skills and employment in the digital sector (r,=0.62, p<0.001). In the
European Union, digital components are integrated into 90% of strategies, institutional support measures, 80%, integration
of education and the digital economy, 73%; in Georgia, Moldova, and Ukraine, these indicators were 60, 45, and 33%,
respectively, indicating fragmented approaches and barriers, including lack of practical skills, limited access to targeted
internships, and poor integration of educational programmes with the digital sectors of the economy. The practical
significance lies in substantiating the priority of the systemic development of digital skills, the integration of educational
and labour trajectories, and the expansion of grant, subsidy, and psychological support programmes for the development
of sustainable youth employment in the digital economy

Keywords: digital literacy; integration into the labour market; post-Soviet space; institutional mechanisms; psychological

stability; technological inequality; professional adaptation

Introduction

The digitalisation of the economy is one of the key factors
in the transformation of the contemporary labour market,
having a profound impact on employment processes, espe-
cially among young people. The introduction of automa-
tion, artificial intelligence, platform employment, and re-
mote forms of work is changing not only the nature of work,
but also the qualifications of employees. Young profession-
als find themselves at the centre of these changes, as they
are the ones who adapt faster to digital technologies, but
simultaneously are more susceptible to the risks of struc-
tural unemployment if their skills do not meet the needs of
the digital economy. The research problem is related to the
fact that in the context of the digital transformation of the
economy, government employment strategies should not
only create jobs, but also ensure the development of digital
competencies, the adaptation of educational programmes,
the development of flexible forms of employment and so-
cial protection mechanisms. The theoretical basis of the
problem is based on the provisions of the theory of human
capital and the concept of structural shifts in the labour
market. According to these approaches, a sustained reduc-
tion in youth unemployment is possible if investments in
education and skills are combined with the adaptation of
employment institutions to technological changes.

M. Idris & J.M. Maikomo (2024) analysed the impact
of the digital economy on youth unemployment in Nigeria.
The researchers have identified a key relationship between
the level of digital infrastructure and the employment rates
of young professionals. The results showed that with insuf-
ficient digital literacy and limited availability of technolo-
gy, digitalisation increases structural unemployment. This
conclusion is important for comparative analysis, as similar
limitations are evident in a number of Central Asian states.

A. Omarova et al. (2024) investigated the socio-eco-
nomic development of youth policy in the context of dig-
ital transformation using the example of Kazakhstan and
neighbouring countries. The researchers noted that the
digitalisation of the labour market requires a review of the
content of government youth employment programmes,
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including the expansion of educational initiatives and the
adaptation of the vocational training system to the digital
sectors of the economy. Simultaneously, it was emphasised
that the lack of an integrated approach to coordinating
measures leads to limited effectiveness of strategies. The
paper by W. Geza et al. (2022) provided an overview of
the dynamics of youth employment and involvement in
the agricultural sector in the context of sustainable devel-
opment. The researchers have revealed that digital tech-
nologies can help attract young people to the agricultural
sector through the introduction of innovative production
methods and remote forms of interaction. Simultaneously,
it was emphasised that without a parallel increase in the
digital competencies of employees and the development of
infrastructure, the effect of such measures remains limited.

The study by A. Barford et al. (2021) analysed govern-
ment measures taken during the COVID-19 pandemic to
reduce youth unemployment. The researchers conclud-
ed that programmes that combine financial support with
the development of digital skills have the greatest poten-
tial for a sustained impact on employment. However, in
most countries, such measures were short-term in nature
and were not integrated into long-term labour market
strategies. Analysis by S.K. Azar et al. (2025) focused on
socio-cultural changes and related mental health issues of
young people in Iran in the context of digitalisation. The
researchers noted that the economic and cultural transfor-
mations caused by digital changes are accompanied by an
increase in social instability among young people. These
results allow expanding the understanding of the impact
of digitalisation not only on the economic, but also on the
psychosocial aspects of employment.

M. El Khatib et al. (2022) conducted a quantitative
study (online survey of approximately 40 participants)
aimed at clarifying the relationship between the effective-
ness of digital programme management and their success.
Although the sample size was smaller than recommend-
ed (=63 for 95% confidence), the results showed a sta-
tistically significant positive correlation between digital
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governance and programme success. The researchers
pointed out the limitations, narrow geographical coverage,
and small sample size, and suggested expanding the study
to include macro factors and a larger sample. Conclusions
by M. El Khatib et al. (2022) supplemented the research
topic by showing that the success of government strategies
in the context of digitalisation is largely determined by the
quality of digital programme management. When it comes
to youth employment support, this means the need for a
centralised digital strategy, standardised processes, and
transparent monitoring, without which even promising
initiatives lose effectiveness.

The study by A. Turekulova et al. (2024) investigated
the social, labour, and economic behaviour of young people
in the context of the development of a digital society. The
conclusions of the study indicated that digitalisation has an
impact on employment preferences, increasing the attrac-
tiveness of flexible and remote forms of work. However, the
researchers noted the risk of social segregation of young
people depending on the level of digital skills and access
to resources. Current research has revealed the ambiguous
impact of digitalisation on the level of youth unemployment
in the EU countries. In particular, O. Bagol et al. (2023) not-
ed that digitalisation acts both as a factor in creating new
jobs focused on innovative sectors of the economy and as
a source of threat to traditional professions, which leads
to structural transformations in the labour market and
requires adaptive government support strategies. The re-
searchers emphasised that without adequate development
of digital competencies and comprehensive institutional
support, the risk of increased youth unemployment in-
creases significantly. Thus, the results showed the need to
integrate digital skills into educational programmes and
build effective public policy measures aimed at minimising
the negative effects of digital transformation and maximis-
ing its positive potential for youth employment in the EU.

An analysis of these studies showed that in most coun-
tries, a significant proportion of young people still lack
digital competencies, which reduces their competitiveness
in the labour market. Government measures to support
employment are often fragmented and do not produce a
long-term sustainable effect. The weak integration of ed-
ucational and professional programmes with the digital
sectors of the economy creates an additional difficulty, as a
result of which graduates do not always have the required
skills. In addition, employment strategies do not suffi-
ciently consider the socio-psychological aspects of digital
transformation, which leads to increased risks of social seg-
regation and job insecurity among young people. In con-
nection with the identified problems, the purpose of this
study was to investigate and compare the effectiveness of
government strategies to support youth employment in the
context of digitalisation. To achieve this goal, the following
tasks were set: to analyse existing government programmes
to promote youth employment and their compliance with
the challenges of the digital economy; to identify factors
determining the success or inefficiency of such strategies.
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Materials and Methods

The study was theoretical and applied in nature and was
conducted between August and December 2024. Kazakh-
stan was considered as a separate analytical category, and
the geographical framework for comparison included the
EU states, Ukraine, Georgia, and Moldova. This allowed
comparing the experience of highly developed digital
economies with the dynamics of countries undergoing
active digital transformation. The research database was
formed based on statistical data from OECD (2023a;
2023b), World Bank (2023), and Eurostat (2024). Data and
documents were used, including monitoring the digital
progress of the EC member states (European Commis-
sion, n.d.a; n.d.b), the International Labour Organisa-
tion (2022) report reflecting the state of the youth labour
market, and the global review of digital skills development
policies (Miyamoto & Bashir, 2020).

To obtain the primary data, an online survey was con-
ducted of young professionals aged 18 to 30 (n=>512) living
in EU countries (Germany, Poland, Lithuania, Spain), and
in Georgia, Moldova, and Ukraine. The toolkit included
18 questions, of which 12 had a closed form (alternative
and scale selection), and 6 had an open form that allowed
detailed answers. The topics covered three main blocks:
(1) the level and structure of digital competencies, includ-
ing basic and specialised skills; (2) experience and quali-
ty of interaction with government employment assistance
programmes, including the use of digital services; (3) sub-
jective assessment of the impact of digital skills on employ-
ment and career development.

The distribution of respondents by country was as fol-
lows: EU countries — 260 people (Germany - 70, Poland -
65, Lithuania - 60, Spain - 65); Georgia — 80, Moldova - 85,
Ukraine - 33. Despite the imbalance in the number of re-
spondents by country, the sample was considered accept-
able for comparative analysis, since the study was focused
on identifying qualitative trends and assessing the availa-
bility of key elements of digital education for young people,
rather than strictly statistically generalising to the entire
population of the country. Additionally, the survey includ-
ed respondents from the Republic of Kazakhstan (n =55),
who were allocated to a separate analytical group. This al-
lowed for a direct comparison of the indicators of the Re-
public of Kazakhstan with the results of the EU and other
post-Soviet states, and the assessment of the specifics of the
impact of national digital initiatives on the perception and
level of digital competencies of young people. Inclusion cri-
teria: the presence or receipt of higher or professional edu-
cation, experience of job search in the digital economy over
the past two years. Exclusion criteria: work in an industry
that does not meet the stated qualifications, residence out-
side the specified countries, lack of experience in interact-
ing with digital employment platforms. The sample was
formed using the stratified random sampling method, con-
sidering the proportional representation of countries. The
survey was conducted through the Qualtrics LLC (n.d.)
platform, which ensured anonymity and data security.
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Participation was voluntary, and each respondent signed an
informed consent to data processing and publication of the
results. All procedures were in accordance with the Code
of Ethics of the American Sociological Association (1997).
Statistical data was processed and analysed us-
ing the IBM SPSS Statistics software package version 29
(IBM, 2022), which provided a wide range of tools for
both descriptive and inferential statistics. First, the Shap-
iro-Wilk criterion was used to assess the normality of the
distribution of quantitative variables, which allows for re-
liable testing of normality in medium and small samples.
The results of this check served as the basis for the choice
of subsequent methods of analysis. In cases where the data
distribution corresponded to the normality law, the Stu-
dent’s t-test was used to compare the averages between two
independent groups. This parametric test revealed statisti-
cally significant differences in the level of digital competen-
cies and perceptions of government measures to support
youth employment between respondents from different
countries. If the normality check showed deviations from
the normal distribution, the non-parametric Mann-Whit-
ney U-test was used, which did not require assumptions
about the shape of the data distribution and was suitable
for comparing independent samples with an asymmetric
distribution. Pearson’s x* criterion was used to analyse cat-
egorical variables, such as the distribution of responses by
type of government support measures or by levels of digital
literacy. This test allowed assessing the presence of a statis-
tically significant relationship between categorical features
and identifying the frequency distribution by groups.
Confidence intervals for key indicators were calculated
at 95%, which ensured the reliability and accuracy of in-
terpretation of the results. The significance level p < 0.05
was used to determine the statistical significance of the
differences and correlations. To minimise the probability
of errors of the first kind that occur with multiple compar-
isons, an adjustment using the Bonferroni method was ap-
plied, which increased the rigour and validity of the study’s

conclusions. Thus, the choice of statistical methods was de-
termined by the nature of the data and research objectives,
which ensured the correctness, reliability and reproducibil-
ity of the results obtained. As part of the online survey, the
level of digital competencies of young people was assessed
on a 10-point author’s scale developed specifically for this
study. The use of this scale helped to quantify the respond-
ents’ skills and provide further comparative analysis of the
data obtained. In the study, the assessment of the level of
digital training of young people was carried out consid-
ering existing programmes and initiatives in different
countries. For Kazakhstan, the analysis included the state
programme “Digital Kazakhstan” (Ministry of Artificial
Intelligence and Digital Development of the Republic of
Kazakhstan, n.d.), national online learning platforms, and
internship programmes in the IT sector (Aqyl Tech & IT-
Alel, 2025). Strategic documents and targeted digital learn-
ing programmes, including post-learning support meas-
ures, were considered for Georgia and Ukraine (European
Union, n.d.; Osvita.Diia, n.d.). The assessment was carried
out on a 10-point author’s scale developed to quantify the
level of digital competencies of young people.

Results

In the course of the study, data was obtained on how effec-
tive government strategies for supporting youth employ-
ment are in the context of the digitalisation of the economy,
taking into consideration the level of development of digital
competencies and the perception of appropriate measures
by young people. As can be seen from the data presented
in Table 1, there is a significant difference in the average
level of digital competence of young people between the
EU countries, Georgia, Moldova, and Ukraine. The statis-
tical significance of the differences was confirmed using
the Mann-Whitney U-test (U =4,890, p <0.01), which al-
lowed considering them as a stable interregional asymme-
try caused by a complex of infrastructural, educational, and
institutional factors.

Table 1. Average level of digital competence of young people in the EU and neighbouring countries

Average level

EIELE of digital competence

of countries

Characteristics of the competence level

(on a 10-point scale)

High level of development of basic and specialised digital skills,

EU countries 7.8 including critical assessment of information, safe online behaviour,
and the use of digital tools in professional activities.

Republic of Stable basic level of digital literacy and the availability of digital learning

Kagakhstan 6.9 programmes, while regional differences in access to infrastructure

and practical educational modules persist.

Georgia, Moldova,
and Ukraine 6.3
(average value)

Insufficient development of individual components of digital literacy, especially
in terms of the practical application of technology outside of entertainment

or household purposes.

Source: compiled by the authors based on V. Kruhlov (2021), International Telecommunication Union (2021), Asia
Pacific Career Development Association (2025), Electronic Government of the Republic of Kazakhstan (n.d.), European

Commission (n.d.a; n.d.b)

Thus, the recorded discrepancy in indicators of digital
competencies of young people between the EU countries,
Georgia, Moldova, and Ukraine should be considered not
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only as an academically significant feature, but also as a
challenge for national and transnational strategies in the
field of digital development and education. The emerging
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asymmetry requires a comprehensive response involving
both increased institutional support and the development of
digital inclusion programmes aimed at youth groups with
a reduced level of digital literacy. Kazakhstan occupies an
intermediate position: its indicators are higher than in Geor-
gia, Moldova, and Ukraine, but lower than in the EU. This
reflects the presence of well-developed elements of digital
infrastructure and educational initiatives, while maintaining
challenges related to regional accessibility and the integra-
tion of digital competencies into educational programmes.

The next area of research was the investigation of
youth’s subjective assessment of the effectiveness of gov-
ernment-implemented employment support measures
in the context of the digital transformation of the labour

market. Such a comparative approach allowed identifying
not only differences in the perception of specific policies,
but also considering the deep structural characteristics of
trust in the institutional environment in various digital and
socio-economic contexts. As shown in Table 2, there is a sig-
nificant difference in the proportion of positive assessments
of the effectiveness of government programmes to promote
youth employment between the EU, Georgia, Moldova, and
Ukraine. The statistical significance of the revealed differ-
ences was confirmed using Student’s t-test (t(310) = 4.21,
p <0.001) and Pearson’s x*-test (x*=24.7, df=2, p<0.001),
which indicates the presence of both quantitative and
qualitative differences in the perception of programme
effectiveness between the studied groups of countries.

Table 2. Share of positive assessments of the effectiveness of government programmes to promote youth employment
Percentage of

Group of countries positive scores (%)

Interpretation of results

Relatively stable trust in government institutions in the field of youth

EU countries 62 employment promotion and high perceived effectiveness of programmes
Average level of confidence in employment support measures; targeted
Republic of Kazakhstan 49 internships and digital learning programmes are positively assessed,
but insufficient integration of education and the labour market is noted
Ukraine, Georgia, 38 More pronounced scepticism is probably related to the limitations of software

Moldova (average value)

implementation and the low level of digital maturity of employment institutions

Source: compiled by the authors based on the European Commission (n.d.a; n.d.b), EU NEIGHBORS east (2023),
OECD (2023a; 2023b), Asia Pacific Career Development Association (2025), Electronic Government of the Republic of

Kazakhstan (n.d.)

Based on the information received, it can be concluded
that the institutional integration of digital tools into em-
ployment policy is uneven, which affects the perception
and trust of the youth audience. The reduced level of pos-
itive scores in Georgia, Ukraine, and Moldova should be
considered not as a local deviation, but as an indicator of
systemic deficits in the field of digital coordination and
effective communication between the state and youth as
a key group of digital transformation. Kazakhstan shows
higher performance than Georgia, Moldova, and Ukraine,
but still lags behind the EU. This indicates the potential for
improving the effectiveness of support measures through
increased coordination between educational institutions,
government agencies and the private sector.

A significant empirical result with theoretical and
practical significance was the establishment of a statistically
confirmed relationship between the level of digital literacy
of young people and their actual employment in the seg-
ments of the digital economy. The analysis conducted using
the non-parametric Spearman correlation allowed record-
ing a positive correlation between the level of digital skills
and employment in the digital sector (r = 0.62, p <0.001).
This indicator points to a high degree of correlation be-
tween the two variables and emphasises that digital compe-
tence is not just a factor in professional suitability, but one
of the systemic predictors of young people’s integration into
modern forms of economic activity.

An in-depth analysis of the sample confirmed that
respondents with a higher level of digital education are
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significantly more likely to demonstrate sustainable em-
ployment in industries mediated by digital technologies: in
the IT sector, e-commerce, digital marketing, data manage-
ment, and related fields. The data obtained suggest that dig-
ital skills form competitive advantages in the labour market,
especially in the context of the transformation of economic
models and the increasing demand for flexible profession-
al competencies adapted to work in a digital environment.

A comparative analysis performed using the Student’s
t-test confirmed a statistically significant difference in
the age of starting work in the digital sector: young peo-
ple with a high level of digital literacy begin profession-
al activity significantly earlier on average (t (450) = 3.56,
p =0.002). This result can be interpreted as evidence of
their higher adaptability to the demands of the digital
economy and their ability to quickly learn new profes-
sional roles, which, in turn, helps to shorten the period of
professional development and accelerate integration into
high-tech market segments.

It should be emphasised that the revealed dependence
is not solely a consequence of individual characteristics, it
reflects the structural patterns of the functioning of the dig-
ital labour market, in which the ability to work with digital
technologies becomes an essential condition for successful
professional socialisation. Thus, youth digital literacy can
be considered as a strategically important resource that de-
termines not only individual employment trajectories, but
also the overall dynamics of human capital development in
the context of the digitalisation of the economy.
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An analysis of the content of government strategies
aimed at supporting youth employment in the context of
digital transformation revealed significant differences in
the approaches implemented by the EU countries, Geor-
gia, Moldova, and Ukraine. The documents adopted within
the framework of strategic planning in the EU countries
emphasised the systematic and multidimensional devel-
opment of digital competencies of young people as a key
resource for ensuring sustainable employment (European
Commission, n.d.b). Special attention is paid to institu-
tionalising mechanisms to support youth employment,
integrating formal education with the needs of the digital
labour market, providing conditions for the socio-psycho-
logical adaptation of young people to the changing employ-
ment structure.

The results of a frequent content analysis of the strategy
texts showed that more than 90% of the policy documents
adopted in the EU contain provisions aimed at develop-
ing digital skills among young people, which indicates the
priority of the digital component in public employment
policy (European Commission, n.d.a; EU NEIGHBOURS
east, 2023; OECD, 2023b; Asia Pacific Career Development
Association, 2025; Electronic Government of the Republic
of Kazakhstan, n.d.). These measures range from the inclu-
sion of digital modules in basic education courses to the
creation of national digital learning platforms and employ-
ment assistance in the digital economy. Such strategies are
implemented in coordination with vocational education
institutions, employers, and the IT sector, which ensures a
high level of coherence between educational outcomes and
the needs of the economy.

In Georgia and Ukraine, the situation appears to be
less balanced. The share of strategies that include digital
training components ranges from 60%, while in some cas-
es these components are presented declaratively and are
not supported by developed implementation tools (EU
NEIGHBORS east, 2023; European Union, n.d.; Osvita.
Diia, n.d.). In particular, the strategic documents of Georgia
and Ukraine record limited targeted digital learning pro-
grammes, the lack of sustainable interagency coordination
mechanisms, and insufficient elaboration of post-training
support models, including digital mentoring, skills certi-
fication, and employment support (Kruhlov, 2021; Inter-
national Telecommunication Union, 2021). This fragmen-
tation of approaches leads to the risk of increasing digital
inequality among young people and reduces the effective-
ness of measures taken in the field of employment promo-
tion. Kazakhstan has institutionalised measures for digital
youth training, including modular courses, national online
learning platforms, and internship programmes in the IT
sector. The state programme “Digital Kazakhstan” is being
implemented, aimed at developing digital infrastructure
and competencies, which has a positive impact on the level
of digital literacy of young people. However, regional dis-
parities persist, and social and psychological support meas-
ures are underrepresented, which reduces the overall effec-
tiveness of employment strategies (Ministry of Artificial
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Intelligence and Digital Development of the Republic of
Kazakhstan, n.d.; Aqyl Tech & IT-Aiel, 2025).

A frequency-based content analysis of the EU strate-
gic documents (European Commission, n.d.b), including
national programmes of the member states, revealed that
approximately 80% of the documents contain institutional
measures to support youth employment, such as govern-
ment internships, subsidies for employers, and grant sup-
port for digital initiatives. “Institutional measures” implied
the existence of at least one of the listed tools. This indicator
was calculated as the proportion of documents with these
measures to the total number of strategic documents an-
alysed. These mechanisms are usually integrated into the
social policy system and work in cooperation with edu-
cational institutions, employment centres and the private
sector, reflecting the high level of institutionalisation of ap-
proaches to the development of digital labour subjectivity
of young people in the EU.

In Ukraine, Georgia, and Moldova, institutional
measures of this kind are presented much less consist-
ently: only about 45% of strategies contain provisions on
practice-oriented employment promotion tools (Region-
al United Nations Group for Europe and Central Asia on
Digital Transformation, 2022; OECD, 2023a). Even when
such initiatives are mentioned, they often lack regulatory
support, lack well-developed financing and implementa-
tion mechanisms, and, as a result, are limited in scope and
effectiveness. This indicates an existing institutional deficit
that prevents the establishment of sustainable channels for
young people to enter the digital labour market.

A similar asymmetry can be traced in the aspect of
the integration of educational programmes with the real
sectors of the digital economy. In the strategic documents
of the EU countries, integration measures are presented
in 73% of cases and cover both the introduction of digital
competencies into formal training courses, and the crea-
tion of mechanisms for dual education, internships, and
partnership programmes with digital companies (Europe-
an Commission, n.d.a). This allows students and graduates
to form an idea of professional requirements and facilitates
their transition to real employment. In Ukraine, Georgia,
and Moldova, such measures are recorded in only 33% of
strategies, and in some cases these are mainly pilot initi-
atives or short-term projects that are not supported by a
long-term institutional framework.

Special attention in contemporary strategies is paid to
the issues of socio-psychological adaptation of young peo-
ple to the conditions of digital transformation. This area
includes activities aimed at building resilience to rapid
technological change, supporting mental health, combat-
ing digital stress, and developing self-regulation skills in re-
mote or hybrid employment. Despite the importance of this
area, frequency analysis has shown that even in EU coun-
tries, only 45% of strategies contain elements related to the
psychological stability and mental health of young people
(Regional United Nations Group for Europe and Central
Asia on Digital Transformation, 2022; OECD, 2023b). In
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the strategies of Georgia, Moldova, and Ukraine, this in-
dicator is even lower and does not exceed 20% (Europe-
an Commission, n.d.b). Such an underestimation of the
psychosocial factors of digital employment can lead to the
appearance of hidden risks associated with professional
burnout, social isolation, and unstable career paths among
young people in the digital economy.

At the subsequent stage of the analysis, special atten-
tion was paid to identifying the factors determining the
subjective assessment by young people of the effectiveness
of state support in the field of employment, with an em-
phasis on the relationship between this assessment and the
level of individual digital competence. The data obtained
confirmed the existence of a stable association between
these two variables: according to the results of Spearman’s
correlation analysis, a statistically significant positive rela-
tionship was revealed (r, = 0.54, p <0.01), which indicates
an internal correlation between the perception of govern-
ment activity and development of digital skills among re-
spondents. A more detailed interpretation of the results
suggests that young people with a high level of digital lit-
eracy demonstrate a significantly higher propensity to pos-
itively evaluate existing government employment support
programs. This may be conditioned by several interrelated
factors: firstly, the availability of digital skills facilitates ac-
cess to information about programs, their conditions and
mechanisms of participation; secondly, it is digitally com-
petent respondents who are more likely to become direct
beneficiaries of digital government support tools, such as
online job search platforms, electronic portals of public
services, distance learning programmes and digital forms
of internships.

The developed digital literacy also contributes to the
more active involvement of young people in communica-
tion processes related to employment, and increases their
ability to critically assess and rationalise the use of available
resources. As a result, not only a positive attitude towards
the programmes themselves is formed, but also confidence
in government institutions operating in the digital space
is strengthened. Thus, digital competence acts not only as
an instrumental resource that ensures participation in the
labour market, but also as a mediator that forms subjective
perception and readiness for institutional interaction. The
revealed pattern is of particular importance in the context
of the digital transformation of employment, as it indicates
the need to interpret the development of digital skills of
young people not only as an element of vocational train-
ing, but also as a critical condition for the development
of social inclusion and trust in public policy mechanisms.
Therefore, measures to develop digital literacy should not
be considered in isolation, but as an integral component of
a broader strategy to strengthen interaction between the
state and youth in the context of the transition to a digital
economy model.

The analysis showed that comprehensive programmes
that ensure a direct relationship between the stages of ob-
taining digital competencies and subsequent employment

Scientific Bulletin of Mukachevo State University. Series "Economics”, 13(1)

demonstrate significantly higher effectiveness compared
to scattered or episodic initiatives implemented outside of
stable institutional coordination. The data suggest that the
purposeful coupling of educational and labour practic-
es forms structurally stable channels for the professional
integration of young people into segments of the digital
economy, reducing the risk of temporary or structural un-
employment in this group. This comparison revealed sig-
nificant differences in the degree of development, balance,
and institutional integration of such approaches. In the
EU countries, there is a higher level of coherence between
the sectors of education, employment, and the digital
economy, expressed in the presence of legally established
mechanisms for interagency cooperation, comprehensive
plans for the development of digital skills, and sustainable
tools to stimulate youth employment in technologically
intensive industries.

However, significant institutional and substantive
limitations have been identified in Ukraine, Georgia, and
Moldova. Among them, there is insufficient integration of
educational programmes with practical employment chan-
nels, the limited presence of digital modules in vocational
training, and the lack of systematic measures for long-term
support of young professionals in the digital sector. In some
cases, there is a fragmentation of strategic attitudes, when
the digital component of employment policy is presented
only declaratively and is not supported by effective imple-
mentation mechanisms. An additional limiting factor is
the weak coordination between the authorities responsible
for education, digitalisation and the labour market, which
hinders the develoment of a unified institutional ecosystem
capable of ensuring sustainable youth employment in the
context of digital transformation.

The combined results of the analysis not only con-
firmed the empirical significance of the identified relation-
ship between the development of digital competencies and
the effectiveness of employment promotion mechanisms,
but also revealed the need for an institutional review of
strategic approaches in a number of national contexts. In
particular, the data indicate that the optimisation of public
policy towards a deeper and more functionally verified in-
tegration of digital education and labour market regulatory
instruments is not only a desirable area for modernisation,
but also a necessary condition for the development of an
inclusive and sustainable model of youth employment in
the digital economy.

The final generalisations, formed on the basis of quan-
titative and qualitative data, allowed systematically char-
acterising the most significant structural constraints and
institutional deficits that have a negative impact on the
effectiveness of government policy in the field of youth
employment promotion in the context of the digital trans-
formation of the economy. Such deficits include both insuf-
ficient intersectoral coordination and the lack of long-term
support programmes for young professionals in the process
of their professional integration into the digital sector. Spe-
cial attention was paid to the problem of the heterogeneity
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of the level of digital competencies among young people
from different countries and regions. This heterogeneity is
complex and manifests itself both in differences in the ba-
sic level of knowledge of information and communication
technologies, and in disparities in access to advanced skills
in demand in high-tech segments of the labour market. The
lack of a balanced training system leads to the reproduction
of digital inequality, which is not only a consequence, but
also a factor in the consolidation of socio-economic segre-
gation in employment.

The greatest concern is the revealed limitations of dig-
ital competencies among young people in Georgia, Moldo-
va, and Ukraine, where the development of digital literacy
has not yet been consolidated as a priority area of national
strategies for the growth of human capital. As a result, the
digitalisation process in these countries is fragmented: edu-
cational programmes in the field of digital technologies are
implemented pointwise and without systemic alignment
with the requirements of the labour market, which reduces
their integration potential and hinders the creation of sus-
tainable professional growth channels. In addition, the lack
of sustainable interagency mechanisms for implementing
digital initiatives in the field of education and employment
exacerbates imbalances, making it difficult to form a holis-
tic training model for the digital economy.

Equally significant, in terms of the long-term effective-
ness of employment promotion measures, is the continuing
weak institutional connectivity between education systems
and the labour market. This gap is manifested, in particular,
in the absence of stable channels for translating the results
of the educational process, both formal and informal, into
specific and feasible employment trajectories. Graduates
whose professional profiles were formed in conditions of
limited access to applied digital skills and insufficient in-
teraction with digital platforms providing modern forms
of participation in economic activity are particularly vul-
nerable in this regard. This category of young profession-
als is often faced with the fact that the formally acquired
qualifications are insufficient for effective inclusion in the
segments of the labour market, where digital competencies
are the basic condition for professional activity. In addition
to these structural limitations, there is a lack of comprehen-
sive socio-psychological support measures, which makes it
difficult for young people to adapt to the rapidly changing
conditions of the digital economy. The lack of such meas-
ures entails not only an extension of the period of profes-
sional integration, but also the development of a stable
sense of institutional isolation among certain groups of
graduates, when the education system and the labour mar-
ket are perceived as poorly coordinated and functioning in
isolation from each other.

The empirical data obtained during the study demon-
strate that the combination of highly developed digital
competencies with the availability of institutionalised
support in the form of grants, subsidies, internship pro-
grammes, dual education, and career support significantly
increases the likelihood of sustainable youth employment.
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Moreover, this combination helps to smooth out structural
imbalances manifested in regional and social inequalities,
which allows considering digital skills not as an isolated
component of educational policy, but as part of a multi-lev-
el strategy for the establishment of an inclusive model of
youth participation in the digital labour market.

In the light of the results obtained for Georgia, Moldo-
va, and Ukraine, the revision of existing approaches to the
development of public policy in the field of comprehensive
youth support is of particular relevance. The optimisation
of this policy involves not only the adjustment of priorities,
but also the institutionalisation of those elements, the ef-
fectiveness of which is confirmed by international practice.
Such elements that have been tested in the EU countries
include: creation of continuous digital education systems
providing modular and hybrid learning formats that ensure
flexibility and adaptability of educational trajectories; ex-
pansion of the range of internships and dual programmes
integrated with key sectors of the digital economy; estab-
lishment of institutional mechanisms for socio-psycho-
logical support aimed at developing youth resilience to
transformational changes and reducing the risks of digital
alienation. Taken together, these measures can create con-
ditions for a systematic increase in the employment rate of
young professionals, and for the development of a stable
human resource base capable of meeting the needs of the
digital economy in the medium and long term.

Based on the results of the survey analysis, it was found
that the average integral score of digital competencies
was 7.8 in the EU countries and 6.3 in Georgia, Ukraine,
and Moldova. 62% of respondents in the EU and 38% in
Ukraine, Georgia, and Moldova gave a positive assessment
of government measures to support employment. There
was a positive and statistically significant correlation be-
tween the level of digital competencies and employment in
the digital sector (r,=0.62), and between the level of digital
literacy and a positive assessment of government support
measures (r, = 0.54). Qualitative responses revealed key
barriers, among which respondents most often cited a lack
of practical skills, limited access to targeted internships,
and poor integration of educational programmes with dig-
ital sectors of the economy. Thus, the patterns identified in
the course of the study not only reflect the current state,
but also form the basis for developing recommendations
for improving youth employment policy in the context of
digital transformation, focused on the long-term and sus-
tainable inclusion of youth in the digital economy.

Discussion

The results of empirical analysis confirm that the level of
digital competencies of young people is a significant and
statistically confirmed factor in their integration into the la-
bour market. The recorded difference between the EU coun-
tries (7.8 points) and Georgia, Moldova, and Ukraine (6.3
points) demonstrates not only the difference in the degree
of development of basic and specialised digital skills, but
also reflects broader structural and institutional differences.
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These data correlate with the conclusions of M. Raileanu
Szeles & M. Simionescu (2022), who found that regional
disparities in the development of digital infrastructure, ac-
cess to contemporary educational resources, and coverage
of the population with digital training programmes create
a persistent gap in youth employment opportunities. The
analysis of subjective assessments of the effectiveness of
government employment assistance programmes, which
record 62% of positive reviews among respondents from
EU countries and 38% among young people from Georgia,
Moldova, and Ukraine, is consistent with the observations
of F. Simoes & E. Marta (2024). The researchers emphasised
that the level of trust of young people in government sup-
port measures is significantly higher in those institutional
systems where employment services integrate digital tools
and provide individualised support for applicants. This re-
lationship is also confirmed by the results of a study by the
International Labour Organisation (2022), which found
that the effectiveness of employment measures increases
with integrated digital services, including training, digital
job search, platform mechanisms for selecting internships
and support in the early stages of work adaptation.

The revealed positive and statistically significant cor-
relation between the level of digital literacy and actual
employment in the digital sector (r = 0.62) is consistent
with the conclusions of EY. Mpofu & D. Mhlanga (2022),
who showed that human capital in the digital economy is
determined not only by the formal level of education, but
also by the availability of applied digital skills that direct-
ly affect the likelihood of employment in technologically
saturated market segments. An analysis of strategic docu-
ments conducted from a comparative perspective revealed
marked differences in the degree of institutionalisation of
digital components in national policies between EU coun-
tries, Georgia, Moldova, and Ukraine: in the first case, their
integration is recorded in 90% of strategies, while in the
second, only in 60%. This gap is interpreted as an indica-
tor of the uneven distribution of institutional resources and
confirms the conclusions of A. Zancajo et al. (2022) that the
COVID-19 pandemic has acted as a catalyst for accelerated
digitalisation of educational and labour policies in the EU
countries. In states with less developed institutional infra-
structure, there is a fragmented and unsystematic imple-
mentation of similar measures, which correlates with the
findings of the E. Dovgal et al. (2021), who documented the
lack of elaboration of digital transformation mechanisms
in a number of post-Soviet countries, manifested in the
absence of a comprehensive regulatory framework, lack of
coordination between departments, and low sustainability
of design solutions.

An analysis of the socio-psychological support compo-
nents showed its limited presence in strategic documents:
45% in EU countries versus 20% in Georgia, Moldova, and
Ukraine. Conclusions of S.K. Azar et al. (2025) pointed to
an additional aspect of this problem, the relationship be-
tween the scale of digital change, the risks of social exclu-
sion, and the dynamics of youth mental health, which, with
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a lack of targeted measures, can increase the vulnerability
of individual groups in the labour market. A statistically
significant correlation between the level of digital compe-
tencies and a positive assessment of government employ-
ment support measures (r,=0.54) confirms the assumption
of a mediating role of digital literacy in shaping perception
and trust in institutional policy in this area. A compara-
tive analysis of the strategic documents revealed significant
differences in the degree of integration of educational pro-
grammes with the sectors of the digital economy: in the EU
countries, this component was recorded in 73% of national
strategies, while in Georgia, Moldova, and Ukraine - only
in 33%. This imbalance reflects not only quantitative differ-
ences in the level of regulatory consolidation of the relevant
initiatives, but also the structural features of the institution-
al environment that determine the possibilities of practical
implementation of the concept of “education-employment”
in the context of digital transformation. Similar trends were
described in the study by A. Avagianou et al. (2022), where,
despite the presence of targeted digital initiatives in a num-
ber of southern EU regions, institutional barriers remain
that hinder the effective transition of graduates from the
education system to the labour market. The existence of
similar restrictions in Georgia, Moldova, and Ukraine was
confirmed by the conclusions of D. Vasilescu & K. Sandro-
shvili (2021), which pointed to insufficient coordination
between educational institutions and employment servic-
es, which reduces the effectiveness of measures aimed at
reducing youth unemployment and increasing the adapt-
ability of graduates to the demands of the digital economy.
Empirical analysis data supported the claim that the
combination of digital skills development with institu-
tionalised support in the form of grants, internship pro-
grammes, career support and integrated employment ser-
vices ensures higher employment rates for young people.
This conclusion is consistent with the results of D. Bickau-
ske et al. (2021), who used the material of several Euro-
pean countries to show that it is the synergetic interaction
of digitalisation processes and government initiatives that
creates a long-term multiplier effect, expressed both in em-
ployment growth and in the structural stability of labour
market segments focused on digital industries.
Conclusions of E.K. Buitek et al. (2025) complemented
this picture by noting that in a digital economy, the attrac-
tiveness of an employer to a youth audience is determined
not only by the level of wages or working conditions, but
also by the availability of integrated professional develop-
ment programmes, including digital learning, mentoring,
and individual career support. Thus, an integrated approach
based on the simultaneous modernisation of educational
trajectories and the institutional infrastructure of employ-
ment can be considered as a key factor in reducing the
structural gap between education and the digital economy
in emerging economies. Comparison of the presented data
with the results of the study by G. Liotti (2022) demonstrat-
ed that, along with digital determinants, the level of youth
employment is largely determined by the institutional




Chechelashvili et al.

characteristics of national labour markets. The key elements
in this context are the degree of flexibility of employment
contracts, the level of legal and social protection of employ-
ees, and the availability of incentive mechanisms aimed at
encouraging the hiring of young professionals, including
subsidised wages, tax incentives for employers, and accel-
erated employment programmes. These parameters form a
different institutional environment in which digital skills
are implemented in labour practice, thereby determining
the effectiveness of measures to integrate young people into
economic activity. The noted variability of institutional
conditions partially explains the revealed differences in the
perception of government support programmes between
the EU countries, Georgia, Moldova, and Ukraine, where
the level of regulatory and legal adaptation of the labour
market to the challenges of digitalisation remains limited.
Analysis conducted by E.W. Liguori et al. (2024) con-
firmed the relationship established in the study between
the level of digital competencies of young people and their
integration into the labour market, and the researchers
emphasise the need for ecosystem conditions, a developed
educational infrastructure, a regulatory framework, and
mentoring programmes. This is consistent with higher em-
ployment rates in EU countries where such conditions are
institutionalised, unlike Georgia, Moldova, and Ukraine.
Results obtained by D.E. Utua et al. (2021) coincide with
the identified fragmentation of digital transformation in
Georgia, Moldova, and Ukraine, emphasising that the lack
of interagency coordination and operationalised indicators
reduces the effectiveness of implemented initiatives. Con-
clusions of J.C. Janampa & S. Dasgupta (2021) on the im-
portance of comprehensive measures combining training,
internships and digital job recruitment platforms confirm
the correlation found between the level of digital literacy
and trust in government employment support programmes.
X. Zhang et al. (2023) demonstrated that successful
digital transformation is possible with a clear strategy and
management consensus, which correlates with the record-
ed gap in the integration of educational programmes with
the digital economy (73% in the EU versus 33% in Geor-
gia, Moldova, and Ukraine). Furthermore, L. Zhang (2023)
pointed to the instability of employment in digital sectors,
which complements the conclusion about the importance
of institutional characteristics of national labour mar-
kets for ensuring high-quality employment. M. Ridwan et
al. (2025) confirmed the mediating role of psychological
readiness and self-efficacy factors that enhance the impact
of digital skills on career outcomes, which is consistent
with the revealed relationship between the level of compe-
tence and the perception of government support measures.
Conclusions of D.S. Bakry et al. (2024) regarding the
importance of university-industry-state ecosystem link-
ages coincide with the established synergy effect of dig-
italisation and government initiatives observed in EU
countries. Research by C.Q. Madsen et al. (2022) comple-
mented the interpretation by noting the risk of increasing
administrative burden on citizens during the transition to
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digital self-service without adapting services to vulnerable
groups, which may explain lower estimates of programme
effectiveness in Georgia, Moldova, and Ukraine. The find-
ings of Q. Yao et al. (2024) confirmed that the coherence of
digital strategy and effective management of team diversi-
ty enhance the integration of educational and labour com-
ponents, consistent with a higher level of strategic integra-
tion in the EU. J. Reed & C. Dunn (2025) pointed out that
regulatory measures that do not consider the digital daily
life of young people can undermine confidence in govern-
ment initiatives, which correlates with a low proportion of
socio-psychological support in the strategies of Georgia,
Moldova, and Ukraine (20% vs 45% in the EU).

A summary analysis of the comparative data obtained
indicates that digital competencies and institutional infra-
structure function as complementary factors ensuring the
successful inclusion of young people in economic process-
es. Their interaction is manifested in the fact that a high
level of digital skills without an adequate institutional en-
vironment does not ensure sustainable employment, while
the presence of a developed support infrastructure with
low digital readiness of young people also does not lead to
significant improvements in the labour market. The gap in
the level of digital competencies, reinforced by differences
in strategic planning and resource provision, forms a stable
digital inequality with both economic and social dimen-
sions. Overcoming this inequality is possible only within
the framework of a comprehensive modernisation of edu-
cational programmes aimed at developing applied digital
skills, expanding access to digital and hybrid employment
services, and institutionalising social and psychological
support measures that ensure the adaptation of young peo-
ple to the structural changes of the digital economy and
minimising the risks of professional marginalisation.

Conclusions

The conducted research helped to comprehensively as-
sess the effectiveness of government strategies to promote
youth employment in the context of the digital transforma-
tion of the economy, based on a comparative analysis of the
EU and neighbouring countries. Empirical data confirmed
the presence of statistically significant differences both in
the level of digital competencies of young people and in
the perception of the effectiveness of implemented support
measures. In the EU countries, the average level of digital
competence was 7.8 points on a 10-point scale, which cor-
responds to a high level of development of basic and spe-
cialised digital skills. In Georgia, Moldova, and Ukraine,
the indicator reached only 6.3 points, which indicates the
lack of readiness of a significant part of young people to
integrate into the digital economy. The application of the
Mann-Whitney U-test confirmed that the identified gap is
systemic and is conditioned by differences in infrastruc-
ture, educational opportunities, and institutional priorities.

A similar asymmetry was found in assessing the effec-
tiveness of government programmes: 62% of positive re-
views were in the EU and 38% in Georgia, Moldova, and
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Ukraine. The differences were statistically confirmed using
the Student’s t-test and Pearson’s x>-test, which indicates
their stable nature and reflects both objective limitations
of programme implementation and differences in the level
of digital maturity of government institutions. Kazakhstan
demonstrated intermediate indicators: the level of digital
competence (6.9 points) and the share of positive assess-
ments of support measures (49%) were higher than in
Georgia, Moldova, and Ukraine, but lower than in the EU
countries. Strengthening of the regional digital infrastruc-
ture, expansion of dual educational programmes in the IT
sector and integration of systemic psychological support
into strategic documents on youth employment remain key
areas of development for the Republic of Kazakhstan.

An important result was the establishment of a pos-
itive correlation between the level of digital literacy and
employment in the digital sector (r,=0.62), and between
digital skills and a positive assessment of support measures
(r,=0.54). This allowed considering digital competence as
a key factor not only in professional integration, but also in
building trust in government employment policy. The survey
of young professionals (n=512) revealed statistically signifi-
cant differences in the level of digital competencies between
the EU and neighbouring countries, which confirmed the
existence of a persistent gap in digital training and oppor-
tunities for integration into the labour market. The higher
average score of digital skills and the share of positive as-
sessments of government support measures in EU countries
indicated a synergistic effect of a combination of advanced
digital infrastructure, educational initiatives, and institu-
tional employment support mechanisms. The recorded cor-
relation coefficients (r = 0.62 and r = 0.54) confirmed the

key role of digital literacy as a mediating factor in achieving
successful employment and building confidence in govern-
ment employment policy. The identified barriers, including
a lack of practical skills, limited access to targeted intern-
ships, and weak integration of educational programmes
with the digital sectors of the economy, indicated the need
for a comprehensive modernisation of the institutional en-
vironment aimed at reducing the gap between the educa-
tion system and the requirements of the digital economy.
An analysis of strategic documents showed that in the
EU countries digital components were included in 90% of
strategies, integration of education and the digital econo-
my in 73%, and institutional support measures in 80%. In
Georgia, Moldova, and Ukraine, these figures were signifi-
cantly lower (60, 33, and 45%, respectively), indicating frag-
mented approaches and a lack of sustainable mechanisms
for interagency cooperation. Special attention was drawn
to the low representation of social and psychological sup-
port measures, which limits the adaptation of young people
to transformational working conditions. The prospects for
further research are related to the expansion of the sample
and an in-depth analysis of the long-term impact of digital
programmes on the sustainability of youth employment.
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AHoTauisi. MeTo10 JOoCIipKeHHA 6y/I0 OLliHIOBaHHA e(eKTMBHOCTI AepyKaBHUX CTpATeriil CIPUAHHA 3alIHATOCTI MOIOA]
3a ymoBM Iudposoi TpaHcopManil ekoHOoMiku. MeTomonoriuHa OCHOBa BKJIIOYaIa aHAIi3 CTATUCTUYHUX JaHUX
Mi>KHapOJHUX OpTaHi3allill, KOHTeHT-aHali3 CTpaTeriYHMX JOKYMEHTIB Ta OH/MIAH-ONUTYBaHHA 512 pecrioHfieHTiB. Y
TOCTiIKeHH] 6y/10 BUKOPYUCTAaHO NOPIBHAIBHMIL MiXif, o nepepOavae aHani3 gocsiny Kasaxcrany, €Bporeiicbkoro
Corosy, Ykpainu, Ipysii Ta Monposn. IIpoBefere onuTyBaHHA MONOAVUX (aXiBIiB BUABWIO CTATMCTMYHO 3HAUYINi
BiIMIiHHOCTI y piBHI LM(POBUX KOMIETeHLIN y nux KpaiHax: 7,8 6aja 3a 10-0a/JbHOIO IIKa/JIO0 B €BPOIENICHKOMY
corosi Ta 6,3 6ana B Ipysii, Monposi ta Ykpaini (U =4 890, p <0,01), o mifTBepAuIo HaABHICTb CTaJIOr0 PO3PUBY Y
1undpoBiit MiAroTOBI Ta MOXX/IMBOCTSX iHTETpallii Ha puHOK mpaui. Bumuii cepenniit 6an undpoBux HaBUYOK Ta YacTKa
IIO3UTUBHUX OL[{HOK IepXKaBHMX 3aXO/iB MATPUMKM B KpaiHax E€ppornericbkoro Corosy (62 % mpotu 38 %; t(310) =4,21,
P <0,001; x*=24,7, p<0,001) BKasyroTb Ha CMHEpPreTUYHMII e()eKT IO€fHAHHA pO3BUHEHOI I poBoi iHpacTpyKTypH,
OCBIiTHIX iHil[iaTVB Ta iIHCTUTYLI/IHMX MeXaHi3MiB CyIIpOBOJly 3ailHATOCTIi. BcTaHOB/IEHO CMIbHY IO3UTUBHY KOPENALiI0
MK 1udpoBMMI HaBUYKAMM Ta 3alHATICTIO B ImdpoBoMy cexkropi (r = 0,62, p <0,001). ¥ xpainax €sponeicbkoro
Coro3sy midpoBi koMnoHeHTH iHTerpoBaHi y 90 % cTpareriit, 3axopu iHcTUTYLiHOI ninTpumMku y 80 %, iHTerparisa
ocBiTi Ta U poBoi ekoHOMiKM B 73 %; y Ipysii, Monposi Ta Ykpaini 1ji mokasuyky craHoBym 60, 45 Ta 33 % BifIoBigHO.
Lle Bkasye Ha ¢pparMeHTapHICTD MifIXOAIB Ta HaABHICTb Oap’epiB, BK/II0Ya04y OpaK NPaKTUYHIX HABIUYOK, 0OMEKeHMII
DOCTYII 10 LiJIbOBMX CTXYBaHb Ta CIa0OKy IHTerpamilo OCBITHIX IporpaMm i3 IUQpPOBUMU CEKTOpaMU €KOHOMIKIL.
[TpakTuyHe 3HaYeHHA NOCTIIKEHHA NONATA€ B OOIPYHTYBaHHI IPIOPUTETHOCTI CUCTEMHOIO PO3BUTKY LU(POBUX
HaBMYOK, iHTerpanil 0cBiTHIX Ta TPY[OBUX TPAEKTOPIil, PO3MIMPEHHA IIPOrpaM IPaHTOBOI, CYOCHHOI Ta ICUXOIOTi9HO]
mifgTpUMKN 111 GOpMyBaHHA CTaIol 3aTHATOCTI MOIOA1 y iudpoBiit ekoHOMIL
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Abstract. The study aimed to provide an economic interpretation of the transformation of financial risk regulation
mechanisms for international mega-sporting events following the pandemic shock. The study was analytical and
comparative in nature and was conducted using financial and economic analysis of official reports, horizontal and vertical
budget analysis, trend analysis of time series, structural decomposition of revenues and expenses, institutional analysis of
financing models, and macroeconomic assessment of multiplier effects. The study established that broadcasting revenues
from the Olympic Games amounted to USD 3.1 billion for Tokyo 2020, USD 1.5 billion for Beijing 2022 and USD 3.2
billion for Paris 2024, confirming the dominance of media rights. Total revenue from the Fédération Internationale de
Football Association World Cup 2022 reached USD 5.769 billion, of which USD 2.958 billion came from television rights,
whilst the net financial result stood at USD 2.368 billion, demonstrating the effectiveness of the commercially focused
model. The Union of European Football Associations’ 2024 European Football Championship generated approximately
EUR 2.5 billion in revenue and a net profit of around EUR 1.2 billion, reflecting a model of balanced diversification.
France’s public expenditure on the Paris 2024 Olympic and Paralympic Games amounted to EUR 6.6 billion, with an
operating budget surplus of EUR 76 million, which characterised an institutionally segregated model. The ticket market
shrank from over USD 20 billion in 2019 to USD 5-6 billion in 2020, before recovering to over USD 22-24 billion in 2024-
2025. In total, three models of financial sustainability for international mega-sporting events were identified: a centralised-
redistributive model (the Olympic system), commercially concentrated, and balanced-diversified, which operated under
conditions of institutional cost separation and formed different mechanisms for managing budgetary, security and market
risks. The practical significance of the study is determined by potential use by federations and organising committees to
improve financial planning and risk management for international sporting events
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Introduction

Between 2020 and 2025, international sporting events took
place against a backdrop of the COVID-19 pandemic, mo-
bility restrictions, rising security costs, increased cyber
threats and supply chain instability. These factors influ-
enced the structure of event budgets, contractual arrange-
ments and approaches to insurance cover. Organisers were
forced to reassess the balance between prevention costs and
potential financial losses, create additional reserves and in-
tegrate risk monitoring procedures into strategic planning.

The lack of a comprehensive economic analysis of risk
management and the assurance of financial stability for in-
ternational sporting events in the post-pandemic period
and amidst the challenges of war highlights the need to sys-
tematise scientific approaches to assessing their impact on
national development. The socio-economic and cultural as-
pects of the impact of international sporting competitions
on physical culture in Ukraine during the war were inves-
tigated by Y. Prystupa et al. (2024), who substantiated their
significance for social cohesion, the formation of an inter-
national image and the development of sports diplomacy,
and outlined the financial risks and challenges associated
with organising such events. The study highlights the po-
tential of international events as a tool for economic recov-
ery, stimulating investment in infrastructure and strength-
ening diplomatic support for the state, and emphasises the
need for strategic planning to prevent the inefficient use of
facilities after the competitions have ended. A scoping re-
view of 125 academic papers published between 1980 and
2023 was conducted by F. Genovard et al. (2025), who an-
alysed how risk management is interpreted and classified
within sports organisations. As a result, key dimensions of
risk management were identified - operational, manageri-
al, financial, legal and infrastructural - and the dominance
of operational issues, particularly health and safety, was es-
tablished, whilst financial and managerial aspects received
limited attention. The authors also noted a lack of concep-
tual consistency in definitions and approaches, as well as
a predominance of empirical studies focusing on specific
types of organisations and events.

The growing scale and commercialisation of sporting
events are accompanied by increased uncertainty, mani-
fested in infrastructure failures, budget overruns, security
incidents, reputational damage and inconsistencies in risk
management procedures throughout the event lifecycle.
Risk management strategies in the planning of sporting
events, based on a literature review and a multi-case ap-
proach, were investigated by D. Li (2025), who systema-
tised security, financial, operational and reputational risks
and justified the development of an integrated model cov-
ering identification, assessment, response and monitoring.
The author demonstrated that the effectiveness of control
depended on matrix assessment methods, insurance in-
struments, combined response strategies, digital monitor-
ing and inter-agency coordination. M. Barth et al. (2023)
in an editorial for a special issue systematised research on
risk-taking in elite sport, the organisation of mega-events
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and the impact of external shocks, particularly COVID-19.
The authors outlined areas of analysis covering policy-mak-
ers’ management decisions during Olympic bids, financial
risk-mitigation tools (including seasonal pricing), fan be-
haviour as a factor in overcoming clubs’ financial difficul-
ties, and the risks associated with event management under
pandemic restrictions. The issue demonstrated that risk in
sport is multidimensional and relates not only to operation-
al safety but also to the managerial, financial and behaviour-
al decisions of various stakeholders.

The intensification of biological threats after 2020 high-
lighted the insufficient integration of health control into the
strategic planning of international sporting events and the
limitations of traditional approaches to security. The evo-
lution of risk control strategies during and after the pan-
demic was examined by M. Wu (2025), who justified the
transition of health control from a supporting element to
a component of strategic management, analysed examples
from the 2021 Tokyo Olympic Games and the 2022 FIFA
World Cup in Qatar, and demonstrated that effectiveness
was achieved through a combination of digital monitoring,
multi-tiered testing, vaccination and inter-institutional co-
ordination, with active use of mobile applications and big
data analytics. A summary of the World Health Organisa-
tion’s risk-based approach during the preparation and stag-
ing of the 2021 Tokyo and 2022 Beijing Olympic Games
was provided by A.F. Gabrielli et al. (2024), who outlined
a three-tiered decision-making model (risk assessment,
risk minimisation and risk communication), analysed tools
for epidemiological monitoring, coordination and digital
tracking, and emphasised the need to balance public health
safety with socio-economic impacts, considering the con-
text of the host country.

The increasing complexity of organising interna-
tional sporting events in the post-pandemic period has
been accompanied by growing uncertainty regarding fi-
nancial stability, security challenges and the long-term
economic consequences for host regions. These aspects
were explored by X. Su et al. (2025), who analysed risk
management mechanisms for major events with a focus
on the integration of strategic planning, financial fore-
casting and multi-level coordination. The paper system-
atises approaches to risk assessment at various stages of
event preparation and delivery, outlines the role of sce-
nario analysis, digital monitoring and inter-institutional
cooperation in mitigating critical deviations, and demon-
strates the importance of adaptive management for event
continuity. The authors emphasised the need to combine
preventive measures with rapid response and strategic re-
source allocation. Risk management for sporting events
within a constructivist approach was analysed by Z. Getu
& S. Mengistu (2022), who systematised financial, man-
agerial, health and safety, and environmental risks. The
paper outlines a cyclical risk management model (identi-
fication, assessment, response, documentation), propos-
es a plan structure and principles for the distribution of
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responsibilities between organisers and stakeholders, and
examines crowd control tools, venue capacity determina-
tion and the management of alcohol-related risks.

At the same time, the integration of risk management
into strategic planning, the quantitative assessment of
costs and long-term consequences, and the development
of a comprehensive economic model of the systemic resil-
ience of international sporting events remained underde-
veloped. The study aimed to conduct a comparative eco-
nomic analysis of the transformation of risk management
models in international mega-sporting events during the
post-pandemic period. To achieve this objective, the fol-
lowing tasks were identified: to examine the dynamics
and structure of revenues and expenses for international
sporting events in 2020-2024; to conduct a comparative
case study of the financial architecture and risk mitigation
tools; and to identify the characteristics of institutional
models for ensuring financial stability.

Materials and Methods

The study was analytical and comparative in nature and
covered the period 2020-2024. At the same time, the study
utilised selected sources from 2025-2026, which did not
extend the empirical period of analysis but served to clar-
ify the financial results, audit findings and final reports
regarding events held in 2022-2024. The chosen period
was determined by the fact that, from 2020 onwards, inter-
national sporting events operated under conditions of an
unprecedented exogenous shock linked to the COVID-19
pandemic. The study examined the economic transforma-
tion of risk management approaches in international sport-
ing events through the prism of the evolution of economic
thought. The selection of materials was based on the use
of official financial statements of organisers, audit reports,
regulatory acts, summary reports from international or-
ganisations, and studies that directly reflect the financial
parameters, institutional models, and risk management
mechanisms of international sporting events in 2022-2024
and ensure the empirical and conceptual comparability of
the cases studied.

A comparative analysis of classical, neoclassical and
Keynesian theories of risk was conducted based on the fol-
lowing criteria: proponents, interpretation of risk, key focus
and implications for international sporting events. An anal-
ysis of the works of N.W. Senior (1836) and J.S. Mill (1848)
interpreted risk as a component of entrepreneurial income.
A synthesis of the approaches of A. Marshall (1890) and
EH. Knight (1921) made it possible to distinguish between
risk and uncertainty and link them to the variability of fi-
nancial outcomes. The interpretation of the Keynesian ap-
proach, based on J.M. Keynes (1936) and S. Deng (2024),
covered the role of expectations and macroeconomic in-
stability in decision-making regarding the organisation of
mega-events. The economic nature of risks and their im-
pact on the financing of sporting events were examined
based on the research of B.P. Soebbing (2018), Z. Bhimani
& A. De Lisio (2023) and G. Castelblanco et al. (2025). This
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systematised financial, institutional and urban risks, as well
as the identification of their impact on budgetary parame-
ters, the structure of state guarantees and mechanisms for
the redistribution of resources.

The financial model of the Olympic Games post-2020
was examined using financial and economic analysis of offi-
cial reports and the structural budget decomposition meth-
od, based on data from J. McBride & N. Berman (2026).
The structural allocation of funds and the co-financing
model of the World Anti-Doping Agency (WADA) (n.d.)
were examined separately, which addressed the centralised
nature of the financial architecture and its role in reducing
budgetary volatility. The dynamics of the global market for
tickets to sporting events in 2020-2025 were examined us-
ing trend analysis and time series comparison (Grand View
Research, n.d.). To assess the sensitivity of ticket revenues
to exogenous shocks and determine the depth of the cri-
sis-induced decline in 2020, pre-crisis figures for 2019 were
compared with data for 2020-2022, as well as with the re-
covery trends for 2023-2025.

A documentary analysis was used to examine the up-
dated job mapping and employment forecasts relating to
the preparation and staging of the Paris 2024 Olympic
Games, based on official materials concerning the Games’
legacy (IOC, 2024). The analysis covered the structure of
employment sectors and the dynamics of their evolution
following the COVID-19 pandemic to identify mechanisms
for the labour market’s adaptation to a large-scale interna-
tional event. A policy and institutional analysis was used to
examine the content and implementation tools of the “Job
Challenges” initiative (SmartForum, 2023), including are-
as of vocational training, forms of candidate support, and
interaction with educational institutions. This was used an
assessment of approaches to re-engaging the population
and building a talent pool for temporary and permanent
positions. A descriptive-comparative method was applied
to analyse the mechanisms of inclusive recruitment, in par-
ticular the “From Stadium to Employment” format (Refu-
gees.info, n.d.) and the “Parisian Employment Pacts” system
(Business France, 2024), addressing their integration into
partnerships with business and public employment servic-
es (El Kaoun-Gabelotaud, 2024). This approach traced the
transformation of recruitment practices and the engage-
ment of individuals distanced from the labour market in
the context of preparations for a major event. FIFA (n.d.c),
Union of European Football Associations European Foot-
ball Championship 2024 (UEFA, n.d.a) and Olympic
Games Paris 2024 (I0C, 2024) were selected for analysis as
the three largest international sporting mega-events of the
post-pandemic period, each with different scales, financial
structures and risk management models, which compared
a globally commercially-focused model, the continental
diversified model and the institutionally distinct Olympic
system within the single time frame of 2020-2024.

The analysis of UEFA EURO 2024 was conducted us-
ing financial and economic analysis of official financial
statements and the method of structural decomposition of
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revenue. The study examined the tournaments total rev-
enue, the structure of its main revenue streams (media
rights, marketing contracts, ticket sales, commercial pro-
grammes) and the mechanism for distributing funds to na-
tional associations, based on data from FoxSports (2024).
Structural analysis was applied to identify the dominant
source of funding and assess the concentration of revenue,
which was used for an interpretation of the organiser’s lev-
el of financial diversification and resilience. The economic
impact on Germany and the ten host cities was examined
using a secondary macroeconomic analysis and an inter-
pretation of the multiplier effect based on A. Islam (2024).
Indicators of gross value added, tourism revenue and con-
sumer spending were analysed to assess the territorial im-
pact of the event. This integrated the micro-financial and
macroeconomic levels of assessment. The security com-
ponent of UEFA EURO 2024 was analysed using a qual-
itative content analysis of management decisions in the
field of public security, which determined the scale of re-
source mobilisation and coordination between institutions
(Deutsche Welle, 2024). This addressed security costs as
a component of the economic risk model. Accreditation
procedures and cybersecurity (Dow Jones, n.d.) were ex-
amined using institutional analysis to assess digital access
control mechanisms and the minimisation of cyber risks.
This determined how digital security was integrated into
the overall operational risk management system and influ-
enced the financial stability of the event.

A documentary analysis was employed to examine
the organisational model for engaging volunteers and staft
during the preparation and staging of UEFA EURO 2024,
based on official materials, with a view to identifying the
principles underpinning the tournament’s staffing struc-
ture, the mechanisms for mobilising human resources, and
the integration of the volunteer component into the man-
agement system of this mega-event. Institutional analysis
was used to examine the role of the specialised organisa-
tional structure of EURO 2024 Gesellschaft mit beschrénk-
ter Haftung (GmbH) as a joint venture between UEFA and
the German Football Association (n.d.) in ensuring op-
erational coordination, the distribution of functions and
personnel management. This made it possible to evaluate
the model of temporary expansion of employment and
managerial responsibility under conditions of increased
workload. A regulatory analysis was conducted to examine
the application of provisions of German labour law regard-
ing working hours, rest periods and the regulation of night
shifts to ensure the organisation of the tournament com-
plied with national standards for the social protection of
workers (UEFA, n.d.b). A comparative-descriptive method
was applied to assess the integration of social and human
rights principles within the tournament’s Environmental,
Social and Governance (ESG) strategy, particularly regard-
ing mechanisms for inclusion, the protection of human
rights and the functioning of feedback procedures.

The organisation of the Paris 2024 Olympic Games was
analysed using budgetary and institutional analysis. Total
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government expenditure, organisational costs and security
costs (Le Monde, 2025) were categorised using a budgetary
classification method, distinguishing between the organis-
ing committee’s operating budget and government infra-
structure investments. The economic architecture of the
games, the scale of audience reaches, broadcast and digital
channels, and the management of operational risks were
examined based on the International Olympic Committee
(IOC)’s final report on Paris 2024 (I0C, 2024) using financial
and functional analysis, which was used for an assessment
of the degree of revenue centralisation and cost manage-
ment mechanisms. The insurance component and climate
risks were examined using risk hedging analysis to deter-
mine the role of insurance instruments in mitigating po-
tential financial losses (Galy & Augros, 2024). The financial
sustainability of Paris 2024 was assessed using an analysis of
economic parameters (revenue, surplus/deficit, expenditure
structure), whilst the social and labour aspects and manifes-
tations of post-pandemic transformation were examined us-
ing a qualitative analysis of management practices and staft-
ing models, which was used for the identification of changes
in the organisation of work and contractual relationships.

The FIFA World Cup Qatar 2022 was analysed using
comparative financial analysis of the 2021-2022 figures,
based on the “2022 financial statements: consolidated state-
ment of comprehensive income” (FIFA, n.d.a). The total
volume of revenue and other income, net financial result,
revenue from television rights, marketing programmes,
ticket sales and licensing, as well as total expenses and op-
erating result, were analysed. This approach was used for
an assessment of the concentration of revenue and the
tournament’s profitability. The macroeconomic impact and
gross value added were examined based on A. Bibolov et
al. (2024) used a method of analysing the impact on the
national economy. Digital exogenous risk and the security
component via social media were analysed using a method
involving the study of the implementation of artificial intel-
ligence systems for monitoring cyber threats (FIFA, n.d.b).

As part of the study into the social and labour aspects
of the preparations for the 2022 FIFA World Cup in Qa-
tar, documentary and comparative statistical analysis were
employed. The documentary analysis method was used to
examine the scale of foreign labour recruitment and the
structure of infrastructure projects (stadium construction,
modernisation of transport, hotel and road infrastructure)
to determine the extent to which the project relies on la-
bour migration and to assess the socio-demographic struc-
ture of the workforce. In addition, an analytical report by
Amnesty International (2022) was analysed to establish the
institutional role of the tournament organisers in shaping
labour standards and accountability mechanisms. A com-
parative-statistical method was applied to compare offi-
cial government data on mortality and injuries in stadium
construction to identify differences in the methodology for
recording and classifying occupational risks (BBC, 2022;
International Trade Union Confederation, 2022). A regula-
tory analysis was used to examine the content of labour law
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reforms, in particular the provisions of Qatar Decree-Law
“Amending Certain Provisions of Labor Law” (2020) re-
garding changing employers without prior permission, as
well as the introduction of a minimum wage and compen-
sation mechanisms, to assess the transformation of the reg-
ulatory model of the labour market.

Based on the results obtained, a comparative analysis
of the economic impacts and risk management tools for in-
ternational sporting events in 2022-2024 was compiled us-
ing the multi-criteria comparison method. The comparison
was conducted based on indicators of the organiser’s total
revenue, net financial result, dominant source of revenue,
share of ticket revenue, macroeconomic impact, infrastruc-
ture model, budgetary risk, security and climate risks, and
the availability of financial reserves and insurance mecha-
nisms. The integration process within the case studies was
assessed using institutional, financial, territorial, socio-la-
bour and security-digital markers, which reflected the de-
gree of integration of mega-events into national economic
systems, resource redistribution mechanisms, the employ-
ment management model and the level of inter-institutional
coordination. The comparability of indicators was ensured
by standardising the analytical framework and bringing the
data into comparable categories. Financial indicators were
analysed at the organiser level (revenue, financial result,
revenue structure), which prevented confusion with gov-
ernment expenditure. For events of varying scales, both
absolute and structural indicators were applied (dominant
source of income, proportion of ticket sales, booking mod-
el). The macroeconomic impact was assessed in terms of
gross value added and the effect on gross domestic prod-
uct, without making direct comparisons of absolute figures
between countries of differing economic scale. Risks were
analysed within a single classification framework, ensuring
conceptual consistency in the comparison for the period
2022-2024. This made it possible to generalise a model of
financial sustainability for international sporting events in
the post-pandemic period.

Results

Economic transformation

of risk management approaches

in international sporting events

In economic theory, risk is defined as the probability of
losses, a deviation of actual results from expected ones,
or a shortfall in profits under conditions of uncertainty.
For international sporting events, this concept takes on

practical significance, as these are large-scale projects
characterised by a high concentration of capital, a com-
plex revenue structure, and significant dependence on
external factors. In this context, risk refers not only to the
possibility of budget overruns, but also to the probabili-
ty of low returns, unstable cash flows and long-term debt
burdens (Skavronska, 2012).

Classical economic theory viewed risk primarily as the
possibility of losses within the profit structure. N.W. Sen-
ior (1836) and J.S. Mill (1848) interpreted risk as an integral
part of entrepreneurial activity, reflecting the expectation
of financial losses resulting from decisions taken. In this
logic, profit includes compensation for potential losses, and
the economic agent accepts uncertainty only on condition
of receiving an appropriate “risk premium”. This approach
forms the basis for the analysis of government investment
in large-scale projects, particularly major sporting events,
as investments with a higher expected rate of return. The
neoclassical school, represented by A. Marshall (1890) and
EH. Knight (1921), significantly expanded this interpreta-
tion. EH. Knight (1921) proposed a fundamental distinc-
tion between measurable risk and uncertainty, where risk
is subject to probabilistic assessment, whereas uncertainty
is not. A. Marshall (1890) emphasised the variability of re-
turns as a key characteristic of economic choice. Given the
same expected return, rational agents prefer alternatives
with lower volatility, as income stability increases marginal
utility. Thus, within the neoclassical approach, risk is asso-
ciated not only with the possibility of loss but also with the
dispersion of outcomes.

The theory of risk was further developed by
J.M. Keynes (1936), incorporating a behavioural com-
ponent into the model. They emphasised that economic
agents may take on greater risk in pursuit of higher expect-
ed returns, particularly in conditions of limited informa-
tion and unstable expectations. In the concept of “animal
spirits’, investment activity is determined not only by cal-
culations, but also by confidence and expectations regard-
ing the future. This is relevant to decisions regarding the
hosting of international sporting events, where economic
logic is combined with image-related, political and strategic
motives. In the field of international sporting events, these
approaches explain why states and organisers agree to high
budgetary commitments, counting on the multiplier eco-
nomic effect and image benefits (Deng, 2024). A summary
of the evolution of theoretical approaches to determination
of risk is systematised in Table 1.

Table 1. A comparative analysis of economic theories of risk

Theoretical

Representatives  Interpretation of risk

Key point Implications

approach

Expectation of financial
losses; risk as a
component of profit

Classical
theory

N.W. Senior (1836),
J.S. Mill (1848)

for potential losses

for international sporting events

The government includes a “risk premium”
in its calculation of the expected economic
benefits of holding the event

Compensation

Measurable risk is the
variability of outcomes,
distinguishing between

risk and uncertainty

Neoclassical A. Marshall (1890),
theory F.H. Knight (1921)

Advantage
of less volatile
alternatives with
the same return

Selecting funding models with lower
variance in budgetary indicators,
developing hedging mechanisms
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Theoretical

Representatives

Interpretation of risk

Table 1, Continued

Key point Implications

approach
Risk as a function

The h
. f expectations and
Keynesian  J.M. Keynes (1936) o ’ >
approach trust; the behavioural

component

Willingness to take
on increased risk

strategic advantage

for international sporting events

Submitting applications to host major
events during periods of instability
with a view to achieving long-term

reputational benefits

for the sake of

Source: compiled by the author

The classification presented in Table 1 illustrates the
gradual transformation of the economic interpretation
of risk from a static category of potential losses to a dy-
namic element of strategic choice. A comparison of these
approaches traced the shift in emphasis from the com-
pensatory logic of the classical school to the quantitative
measurement of variability in neoclassical theory and sub-
sequent integration of behavioural factors into the Keynes-
ian model. This evolution has practical significance for the
analysis of international mega-sporting events, as their
financial architecture combines budget planning, the as-
sessment of revenue volatility, and the consideration of the
strategic expectations of states and organisers. Thus, theo-
retical approaches to risk form the conceptual basis for in-
terpreting contemporary models of financial sustainability
of sporting events in the post-pandemic period.

A distinction must be made between the concepts of
uncertainty, threat and financial risk. Uncertainty, in the
sense of Knightian uncertainty, refers to a situation where
the probabilities of events cannot be quantified, particu-
larly in cases of unpredictable shifts in audience demand
or the scale of reputational crises (Dizikes, 2010). A threat
is a specific potential danger - a doping scandal, a security
breach, or protests. Financial risk, unlike uncertainty, can
be quantified through the probability of losses associated
with fluctuations in revenue from ticket sales, sponsor-
ship contracts or broadcasting rights. For international
competitions, these categories are interrelated, as uncer-
tainty exacerbates financial risk, and the materialisation
of threats translates into direct budgetary losses (Premier
Sports Network, n.d.).

The classification of risks in the sports industry covers
financial, operational, macroeconomic, political and rep-
utational aspects. The risks of financial loss relate to the
credit risks (debt burden), market risks (currency, interest
rates) and operational-financial risks (revenue shortfall)
(Pakhucha et al., 2021). Operational risks relate to both
internal factors (staffing, management) and external fac-
tors (weather). Macroeconomic risks relate to economic
cycles and inflation in the cost of constructing the ven-
ues. Political risks are linked to factors such as political
sanctions, boycotts or changes in regulations. Finally,
reputational risks relate to scandals in the media and the
resulting loss of trust in the organising team for the events
(Castelblanco et al., 2025).

International sporting events differ from other infra-
structure projects in several ways. First, the revenue streams
are more volatile — they are based upon ticket sales, spon-
sorships and media rights. Second, the assets generated by
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these projects have a limited useful life after the sporting
events have occurred. Third, the factors related to the
sporting events itself impact risk — the results of the sport-
ing events, the actions of fans and publicity campaigns.
Each of these factors necessitates the setting aside of funds
for covering the potential financial risk (Soebbing, 2018).

Major international sporting events involve various
financial risks, but they also relate to the financialisation
of urban development. Rio de Janeiro, for instance, trans-
formed its urban area into a financial asset following its
Olympic Games. The future development of the area, the
capitalisation of the area and the growth of property values
in the area were all considered financial assets. Thus, the
risk of international sporting events is not just related to
the financial management of the construction of the areas
required for the sporting events but also related to the man-
agement of the financial expectations of investors. The state
often incurs financial risks to guarantee the events, but the
potential losses are faced by the government and its budget.
Thus, risk is related to infrastructure building for inter-
national sporting events but also related to financial risks
for developing financial assets out of these infrastructures,
leading to financial bubbles, increased debt and increased
socio-economic inequality. The risks of infrastructure de-
velopment for international sporting events have under-
gone a transformation like the risks of the financial markets
in the post-pandemic era (Bhimani & De Lisio, 2023). Thus,
risk in international sporting events fulfils a dual function.
In the short term, it leads to budgetary shortfalls and fi-
nancial losses; however, in the long term, it stimulates the
evolution of financial models and the development of tools
for insurance, provisioning and income diversification. The
transition from reactive crisis management to systemic fi-
nancial stability for sporting events in the post-pandemic
era is shaped by a definition of the economic nature of risk.

Since 2020, the financial model of the Olympic Games
has shown a clear trend towards rising revenue from me-
dia rights and a simultaneous strengthening of the redis-
tributive role of the IOC (2024). It was the broadcasting
contracts that became the key stabilising factor during
the pandemic and the post-pandemic recovery. For the
Tokyo 2020 Games, broadcasting revenue amounted to
USD 3.1 billion, for Beijing 2022 - USD 1.5 billion, and
for Paris 2024 - already USD 3.2 billion (McBride & Ber-
man, 2026). Thus, even amid limited spectator attendance
and high uncertainty in the global environment, media
rights have ensured billions in stable revenue, confirming
their role as the primary anti-crisis financial mechanism
for modern mega-events.
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The IOC operates as a non-profit organisation, which
determines how the revenue it generates is allocated.
Around 90% of all revenue from the Games is channelled
directly back into the sporting system - to support inter-
national federations, National Olympic Committees, organ-
ising committees and athlete development programmes. In
total, approximately USD 2.8 billion of each Olympic cycle
is allocated to organising the Games, which reduces the fi-
nancial burden on host cities. In the post-pandemic period,
IOC contributions remain substantial: USD 1.892 billion
was allocated for Tokyo 2020 (including costs associated
with the postponement of the Games), and USD 970 million
for Beijing 2022 (IOC, 2025). This means that the central
body of the Olympic Movement effectively acts as a stabi-
lisation fund, mitigating exogenous shocks for organisers.

The allocation of funds has changed since 2020. Amid
global instability, the IOC has stepped up its support for
athletes and development programmes. Under the current
Olympic Solidarity plan for 2021-2024, USD 590 million
will be allocated to international and continental pro-
grammes, which is 16% more than in the previous four-
year period. The funds are used to develop athletes, train
coaches and administrators of the sport, and to implement
educational programmes related to the Olympic values.
The funds allow for less financially capable countries to re-
ceive the necessary support and to enhance the Olympic
ecosystem as a whole. Additionally, the Olympic Solidar-
ity Foundation has also begun to pay for athletes through
scholarship and grant programmes. For example, Olympic
Solidarity funded 285 training courses for 133 National
Olympic Committees, and 393 coaches from 140 Nation-
al Olympic Committees (NOCs) received special scholar-
ships. Furthermore, since 2020, Olympic Solidarity has also
continued to fund the anti-doping programmes for Olym-
pic athletes. For example, the IOC covers 50% of the budget
for the World Anti-Doping Agency (n.d.), with the remain-
ing 50% of the budget being funded by individual govern-
ments. These governments share the responsibility of fund-
ing this anti-doping agency with the IOC, which helps to
ensure that athletes are treated honestly and fairly within
the Olympic competitions (IOC, 2025). Finally, another of
the main purposes of Olympic Solidarity is to provide fi-
nancial and operational support to the National Olympic
Committees (NOCs) that organise their respective Olym-
pic Games. However, hosting these Olympic Games incurs
expenses for the NOCs organising the games. According
to an analysis from the University of Oxford, the last three
Summer Olympic Games to occur before the Paris Games
cost around USD 51 billion in total, excluding infrastruc-
ture costs, and often exceeded their initial costs by an aver-
age of 185% (Inside FIFA, n.d.).

The COVID-19 pandemic that erupted in 2020 wors-
ened the risk of cost overruns. The postponement of the
Tokyo 2020 Olympic Games resulted in additional costs
amounting to USD 2.8 billion. These costs were distributed
between the Tokyo, Japanese governments and the organis-
ing committee; each of them contributed around USD 1.1

Scientific Bulletin of Mukachevo State University. Series "Economics”, 13(1)

billion, USD 1 billion and USD 700 million, respectively
(Pavitt, 2020). The high costs of organising these games are
a well-known fact. Tokyo spent USD 150 million on its bid
for the 2016 Summer Games, which were ultimately held
in Rio de Janeiro. However, the city spent half that amount
on its bid for the 2020 Summer Games. Additionally, To-
ronto had to withdraw as one of the candidates to host
the 2024 Games due to the high cost of USD 60 million.
This demonstrates a growing trend of increasing costs and
a decline in the number of cities willing to assume such
financial risks (HLB International Limited, n.d.). Anoth-
er cost that is typically associated with Olympic Games is
capital expenditure. The budget for the Paris 2024 Olympic
Games is expected to exceed USD 8 billion and is primar-
ily spent on constructing sports and transport facilities for
the Games. The 2016 Summer Olympic Games in Rio de
Janeiro cost around USD 20 billion to host, and the 2022
Winter Olympic Games in Beijing are estimated to have
cost around USD 39 billion. The construction and trans-
port of Olympic Games facilities typically account for the
largest portion of the budget allocated to these Games.
For instance, USD 7 billion was invested in transport in-
frastructure in preparation for the 2012 Summer Olympic
Games in London (HLB International Limited, n.d.). The
ticketing market for Olympic Games experienced both de-
clines and growth between 2020 and 2025. The ticketing
market for Olympic Games was valued at USD 20 billion
in 2019. However, it dropped to between USD 5 billion
and USD 6 billion in 2020. The market value remained at
around USD 6 billion in 2021 due to Olympic Games post-
ponements and spectator restrictions. However, the mar-
ket value of Olympic tickets grew to USD 15.5 billion in
2022. The market reached USD 19.3 billion in 2023, and
it grew again to exceed USD 22 billion and USD 24 billion
between 2024 and 2025. Thus, there was a decline in the
ticketing revenue for Olympic Games between 2020 and
2022, after which there was a recovery of the market. The
ticketing revenue for North America accounts for the lion’s
share of Olympic ticketing revenue. However, the ticketing
revenues of Europe and the Asia-Pacific regions have been
growing since 2022. The changes in the size of the Olympic
ticketing market in 2020 and 2021 indicate that Olympic
Games revenue relies on the physical presence of specta-
tors in the stadiums. The growth of media rights revenue
for Olympic Games in the post-pandemic period indicates
its growing influence on the funding of Olympic Games
(Grand View Research, n.d.). After 2020, media rights rev-
enue is central to ensuring financial stability. During the
2017-2020/21 period, which included the 2018 Winter
Games in PyeongChang and the Summer Games in Tokyo,
total revenue from the sale of broadcasting and marketing
rights amounted to USD 7.6 billion (I0C, 2024; 2025).
Thus, the centralised funding model serves a stabilising
function, offsetting the volatility of revenue from tickets
and tourism, which saw a significant decline in 2020-2021.

To summarise, economic risk theory suggests that
international sporting events can be viewed as complex
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financial systems that are highly sensitive to uncertainty
and external shocks. The evolution of theoretical approach-
es — from viewing risk as a potential loss to interpretation
as a tool for strategic choice - reflects the transformation of
mega-event financing models in the post-pandemic peri-
od. The practice of hosting the Olympic Games since 2020
demonstrates the growing role of revenue diversification,
centralised resource reallocation and the increasing impor-
tance of media rights as a stabilising financial mechanism.
At the same time, the persistence of the trend towards
budget overruns and the socialisation of costs confirms the
systemic nature of the risk, necessitating a shift from reac-
tive crisis management to a model of long-term financial
sustainability for international sporting events.

A comparative analysis of economic effects

and risk management tools

UEFA EURO 2024 has become a central component of
the Union of European Football Associations’ two-tier fi-
nancial strategy, aimed at rebuilding cash reserves follow-
ing their depletion due to the pandemic. By early 2020,
reserves exceeded EUR 575 million, but by the end of the
2023 financial year, they had fallen to EUR 360 million,
with a financial stability target set at EUR 500 million.
The tournament in Germany was seen as a key instrument
for restoring financial equilibrium, returning reserves to
pre-crisis levels and ensuring their subsequent growth to
over EUR 550 million.

The tournament’s gross revenue was close to EUR 2.5
billion. Income was earned through media rights sales, spon-
sorship agreements, ticket sales, hospitality sales and licens-
ing for the 51 matches staged between 14 June and 14 July
2024. According to UEFAS financial estimates, almost half,
or around EUR 1.2 billion, would be earned as net profit,
which is used to finance UEFA’s work in the subsequent four-
year cycle and replenish its reserve fund. The financial model
allowed for a large-scale, centralised redistribution of funds.
The prize pool for the 24 national associations totalled EUR
331 million, of which EUR 222 million was distributed as
guaranteed entry fees (EUR 9.25 million per association)
and EUR 109 million in performance-related payments for
the group stage and play-offs. Prize money for the champion
team was capped at EUR 28.5 million, conditional on win-
ning all matches. An additional EUR 240 million was made
available for more than 600 clubs as compensation for releas-
ing players to their national teams. Of this amount, EUR 140
million was allocated to players participating in the tourna-
ment’s final stages and 100 million was distributed on a per-
call-up basis over two years. Revenues from the tournament
also finance the HatTrick (n.d.) programme, through which
each member association can receive up to EUR 17 million
in the 2024-2028 cycles for infrastructure projects, operating
costs, the training of national teams and educational cours-
es. Therefore, the financial outcome of EURO 2024 had both
short-term implications for replenishing reserves and long-
term implications for establishing a financial basis for the
systemic financing of European football (FoxSports, 2024).
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The financial model of the tournament exhibited the
predominance of pre-contracted revenue sources such as
media rights and sponsorship revenues, reducing reliance
on the uncertain attendance at stadiums. This model was
inspired by the outcome of EURO 2020, which took place
later than planned with limited permitted attendance. Af-
ter its conclusion, EURO 2024 operated as a stabilising fi-
nancial mechanism that combined high profitability with
large-scale redistributions of resources between national
associations and clubs, ensuring that the organisation’s
reserves were replenished and that financial stability was
restored to the post-pandemic football landscape. The eco-
nomic benefit for Germany and the ten host cities is esti-
mated at EUR 7.44 billion. The direct benefit was calculated
at EUR 2.1 billion, generated by the spending of 2.7 million
spectators, who included people from 44% foreign coun-
tries. The indirect and induced effects of supply chains and
what employees spend totalled an additional EUR 4.7 bil-
lion. Media coverage was also valued at EUR 571 million,
while social impact was estimated at 95 million EUR. The
costs of staging the tournament amounted to EUR 649.6
million, of which 55% was absorbed by the local organis-
ing committee and UEFA and the remainder by the host
cities. None of the stadiums used in the tournament was
built specifically for UEFA EURO 2024, which limited in-
frastructural risks and liabilities (Islam, 2024).

The security arrangements for UEFA EURO 2024 were
set up with awareness of increased geopolitical and terrorist
threats in Europe as well as potential threats based on previ-
ous experience with mass events. The chances of large-scale
incidents remain low; nevertheless, German authorities put
in place an extensive package of preventative measures. The
main threats they planned for were terrorism, hooliganism,
violent crime, cyber operations and logistical disruptions.
Consideration was given to public fan zones in city centers
rather than stadiums, which were regarded as potential-
ly more vulnerable because they would concentrate large
numbers of people outside controlled access perimeters.
The tournament drew around 2.7 million fans to 51 match-
es in ten German cities from14 June to 14 July 2024 whilst
public viewings could account for a further 12 million peo-
ple, creating pressure on transport systems and urban in-
frastructure. Among the measures adopted were tightened
border controls around transport hubs and an increased
police presence there, the establishment of an international
security coordination centre, the deployment of about 580
law enforcement officials from abroad, a ban on drones, air-
space monitoring and emergency planning exercises based
on various scenarios (Deutsche Welle, 2024). Background
checks were carried out when issuing accreditations to per-
sonnel attending mass events; one such accreditation appli-
cation was reportedly rejected on grounds that its applicant
had potential links with radical organisations. At the same
time, cyber-related threats were also anticipated; this in-
cluded attacks directed at ticketing systems, personal data
and tournament infrastructure (Dow Jones, n.d.). The se-
curity model therefore combined centralised coordination
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with decentralised implementation from federal to munic-
ipal levels, avoiding operational issues for a smooth-run-
ning tournament despite its elevated levels of uncertainty.
The financial structure of EURO 2024 showed a contrac-
tion of ticket revenue in the balance sheet and an increasing
dominance of pre-guaranteed contracts. Compared to pre-
vious cycles, the lower share of variable revenue and cost
control created profitability without state subsidies or cen-
tralised loans. Alongside extensive redistribution of funds
from the tournament between associations and clubs, this
suggested an evolution of the tournament’s financial model
towards cash flow predictability and reserve fund revival.

The social and labour aspect of UEFA EURO 2024 in
Germany featured large-scale volunteer mobilisation, tem-
porary employment, and compliance with national labour
law. The volunteer initiative became the core of the event’s
social component. A total of 16,000 volunteers were re-
cruited from 146,000 applications, reflecting strong civic
engagement. The average age was 37, 32% were first-time
participants in the tournament, and the volunteers were of
124 nationalities. As part of the ESG programme, 100% of
volunteers received training on sustainable development
and social responsibility, linking the labour aspect to the
management standards. For the operational management
of the tournament, a separate legal entity EURO 2024
GmbH was formed as a joint venture between UEFA and
the German Football Association (n.d.). Six months before
the tournament, the workforce grew to over 800 employees
(54 nationalities, average age 33) in the Organising Com-
mittee, 80% of whom worked directly in stadiums and op-
erational areas in host cities. This model showed flexible
mass employment in peak periods (Union of European
Football Associations, 2024).

The conditions of employment were established ac-
cording to German labour law: maximum working time
was 8 hours per day (10 hours per day with extension al-
lowed at a 10 hour a day average), 48 hours per week on
average over 24 weeks. Standard regulations also applied
for breaks and at least a 11-hour gap between shifts. Sep-
arate limits were set for night workers. This made work-
ing conditions predictable and helped avoid staft burnout
(UEFA, n.d.b). The social aspect also included inclusion
and human rights protection mechanisms: 10,000 dis-
abled people attended matches, 41,000 users had audio
description available, and in 91% of cases of online abuse
publicised on social media dedicated response mecha-
nisms were activated. The feedback handling system re-
corded 529 cases, indicating formalisation of abuse re-
porting channels. Thus, the social and labour framework
for UEFA EURO 2024 combined volunteer mobilisation,
temporary employment, compliance with national labour
laws and incorporation of ESG objectives (Union of Euro-
pean Football Associations, 2024).

The Paris 2024 Olympic and Paralympic Games were
conducted against the backdrop of pandemic-driven trans-
formation of governance models for international sport-
ing events based on fiscal discipline, shared institutional
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responsibility for budgetary risks, diversified revenue
sources, enhanced security arrangements and incorpora-
tion of insurance mechanisms (IOC, 2024). The state’s to-
tal spending amounted to 6.6 billion EUR, exceeding the
previous estimate of EUR 5.9 billion; however, it was not
classified as budget overrun. The shares of each expense
item were EUR 3.02 billion for operational costs (EUR 1.44
billion for security), and EUR 3.63 billion for infrastructure
expenditures: renovation of venues, ensuring that the River
Seine was suitable for open water swimming and triathlon
events. The Organising Committee for the Olympic Games
(OCOG) operated with a budget of EUR 4.4 billion sourced
mainly from private funds; its surplus was EUR 76 million,
indicating structural separation of public and private finan-
cial flows (Le Monde, 2025).

The 2024 Summer Olympics in Paris became the first
Games to be fully implemented under the Olympic Agen-
da and the “New Norm” concept, which aims to minimise
capital risks for the Games by making the maximum use
of existing infrastructure and temporary facilities. The
organisational model for the Games was based on the di-
vision of responsibilities between the Olympic Commit-
tee (OCOG) and the Olympic Works Delivery Company
(SOLIDEO (n.d.), allowing each organisation to separate
its operational risks from those related to urban develop-
ment. This model for the Paris Olympics minimises the risk
of budget overruns for the Games (I0C, 2024).

The revenue for the Olympics was derived from ticket
sales (12 million tickets sold for the Olympic and Paralym-
pic Games), media rights, sponsorships and Olympic
Partners Programme (TOP) (IOC, 2025). These revenue
streams enabled the Olympic organisers to reach around
5 billion people globally. Such revenue diversification is a
response to the risks of the COVID-19 pandemic between
2020 and 2021, during which revenue from spectators
was significantly reduced for various sports organisations
around the world. The Games were held under the princi-
ple of “Games wide open”. Spectators attended 2.6 million
free events in total, visited 7.9 million people visited festi-
val venues in France, and 45,000 volunteers were integrat-
ed into the Olympic Games operational model. The open-
ing of these free events and spectator zones significantly
reduced the risks of social tensions between spectators and
organisers of the Olympic Games, and improved the legit-
imacy of the Olympic expenditure. The budgeting of se-
curity expenditure for the Games was not as consistent as
other components of the budget, which is reflective of the
high volatility of security risks in relation to the geopolit-
ical instability of the world today. The Olympic organisers
worked with 22,000 private security guards, 45,000 mem-
bers of internal security forces and 18,000 members of the
military to ensure the security of the Olympic Games, lead-
ing to the increased proportion of expenditure for security
for the Olympic organisers (IOC, 2024). Insurance com-
panies provided insurance for the Olympic Games organ-
isers for liability insurance, directors and officers liability
insurance (D&O), property insurance, third-party liability




insurance, cyber insurance and personal insurance for the
athletes entering the Olympic Games. Additionally, risks
related to climate change were taken into consideration
for the Olympic Games in Paris. The average temperature
in Paris has risen by 3.1°C above the average temperature
since 1924 (Galy & Augros, 2024).

Financial stability was complemented by environmen-
tal parameters: 100% energy from renewable sources and a
stated 50% reduction in carbon emissions compared to the
organisations previous models. The use of 95% existing or
temporary facilities reduced investment risk and long-term
debt burden. In the post-pandemic economy, such a model
reduces regulatory risks, risks of ESG criticism and risks
of losing corporate partners. The social and labour aspect
is integrated into the risk management system through the
broad participation of 206 National Olympic Committees,
85 NOCs with medals, 32 sports, 48 disciplines and 15 new
events, full gender parity and the involvement of 169 del-
egations in the Paralympic Games. 78% of suppliers were
small and medium-sized enterprises, which contributed to
the territorial distribution of the economic impact. Inde-
pendent estimates projected a net economic impact of up
to EUR 11.1 billion for the Ile-de-France region, although
the short-term macroeconomic impact is assessed as lim-
ited, reflecting the temporal asymmetry of the benefits of
mega-events. The post-pandemic transformation man-
ifested itself in the digitalisation of audience engagement
(6.7 billion digital interactions via Olympic channels) and
the integration of long-term physical activity programmes
(EUR 300 million in public funding to improve the popu-
lation’s physical activity levels). This reflects a shift in focus
from a one-off event-driven impact to institutionalised so-
cio-economic influence and the development of a sustaina-
ble risk management model (I0C, 2024).

The social and labour dimension of the preparations of
the Paris 2024 Olympic Games relates to the massive efforts
to employ individuals in the preparation of the Games. The
job mapping of the Games, which was updated in both
2021 and 2023 to account for the impact of the COVID-19
pandemic, indicated that the total number of jobs to be cre-
ated during the Games would be 2,181,100. Furthermore,
89,300 jobs were to be made available for the organisation
of the Games (and its suppliers), 61,800 jobs would be re-
quired in the tourism and hospitality sector, and 30,000
would be required in the construction of facilities for the
Games (OECD, 2025).

To ensure that there were enough individuals to
staff these various positions during the Games, the city
implemented the “Job Challenges” initiative (SmartFo-
rum, 2023). This initiative, which began in 2018 with a
budget of EUR 4 million, was intended to encourage candi-
dates to seek employment in the Games in fields like event
management, security, construction, and sport. In order to
do this, the candidates were to partner with local training
organisations to develop their soft skills and their motiva-
tion to participate in the Games. Another initiative that was
established to provide more employment opportunities for
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candidates was the “From Stadium to Employment” events
(Refugees.info, n.d.). These events included sporting activ-
ities for the participants, as well as provided opportunities
for job seekers to interact with employers without reveal-
ing their identities. Since 2022, there have been 23 of these
events, which have attracted around 2,000 job seekers and
206 participating companies. Additionally, on average 60%
of job seekers who participated in these events were em-
ployed by the companies represented. Furthermore, there
have also been the “Parisian Employment Pacts”, in which
over 30 companies, including several official partners of the
Olympic Games, have committed to employing job candi-
dates who are distanced from the labour market, as long as
those companies receive support from the Olympic Games
organisers to host recruitment events for these candidates
(Business France, 2024; El Kaoun-Gabelotaud, 2024).

Beyond the management of the budget for the Games,
there were additional efforts to ensure that the Games
would remain financially resolute. For instance, efforts
were made to manage the risks that could threaten the fi-
nancial stability of the Games. These efforts included not
only establishing the security of the Games, insurance
for the Games, and the climate and cyber security of the
Games, but also in the establishment of controls over the
public expenditure of the Games and the prevention of any
spending that would occur beyond the established budget.
Thus, the management of the risks of the Games was man-
aged in the post-pandemic era, indicating that the success-
ful management of international sporting events is related
to the management of those risks.

The FIFA World Cup Qatar 2022 took place in the con-
text of various external challenges: economic challenges af-
ter the pandemic, changes to the calendar of international
sporting events, geopolitical tensions, challenges caused by
the climate and the potential impact of digital reputational
risks on the organisation. Unlike previous World Cups, the
risks that emerged for the organisation were not limited to
operational risks. Financial, operational and reputational
risks had to be integrated into one system when organis-
ing such an event. The financial figures for the World Cup
2022 indicated that the tournament was the main source
of revenue for the country in the year in which it was held.
The revenue for the tournament was USD 5.769 billion
in comparison to only USD 766 million in 2021. The net
result for the country for 2022 was a profit of USD 2.368
billion in comparison to the loss of USD 312 million in
2021. These figures indicate that the tournament is pri-
marily dependent upon the year in which it is held for its
revenue and that it has high levels of success in generating
financial results for the nation despite the challenges fac-
ing the global economy. The revenue for each component
of the tournament included television rights (USD 2.958
billion), marketing rights (USD 1.425 billion), hospitality
and tickets (USD 929 million), licensing revenue (USD 270
million) and other revenue (over USD 180 million). Tel-
evision rights accounted for the majority of the revenue
for the tournament, indicating the centralisation of the
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tournament around media rather than the physical pres-
ence of spectators at the games. However, the revenue from
tickets has increased in comparison to 2021 indicating the
return of spectator activity following the pandemic. The
costs of the tournament were primarily incurred in the
categories of competitions and events (USD 2.005 billion)
and the development and education of players (USD 1.038
billion). The remaining costs were related to administration
of the tournament. The profit of the tournament before tax-
ation was USD 2.359 billion indicating the high level of
profitability of organising the tournament. Thus, the model
upon which the tournament was held and the control of its
costs enabled the organisation to minimise the impact of
external challenges upon its financial results. Additionally,
the decision to allocate part of the tournament’s net profit
to restricted reserves indicates a strategy to enhance its fi-
nancial sustainability (FIFA, n.d.a).

One of the main decisions made by the organisation of
the tournament was to move the tournament to November
and December 2022 in order to avoid extreme tempera-
tures in the summer and to avoid any additional costs re-
lated to spectator safety. The tournament was also relatively
small in relation to other competitions in terms of the risks
related to the infrastructure of the teams and the costs of
transportation of the spectators to the games. The short-
term economic impact of the tournament upon Qatar was
estimated to be between 0.7 and 1.0% of the GDP of Qatar
in 2022, or between USD 1.6 and USD 2.4 billion. During
the tournament, Qatar was attended by around one million
international visitors. While not a major economic impact
upon Qatar, the economic impact upon the country was
both significant and predictable. Finally, Qatar has devel-
oped infrastructure in previous years that was to be utilised
for the development of the nation’s economy, which helped
to reduce any risk of over-investment in the development of
this singular economic activity (Bibolov et al., 2024).

The 2022 FIFA World Cup was also the first of these
tournaments to adopt a systematic model for the protection
of digital information. The Social Media Protection Service
analysed 19.6 million social media posts, identified 19,000
instances of abusive content and hidden over 286,000 com-
ments made by users publishing such content. Additionally,
over 12,000 accounts were identified that published content
that was offensive to players from various nations. The im-
plementation of Al to scan social media spaces in real time
in addition to the work of digital monitoring services to re-
duce the likelihood of such challenges reduced the potential
impact of these digital exogenous risks upon the tourna-
ment organisation (FIFA, n.d.b). The social and labour di-
mension of the preparations for the 2022 FIFA World Cup
involved the recruitment of foreign labour and the transfor-
mation of the regulatory framework governing the labour
market. To implement the programme for the construc-
tion of infrastructure for the World Cup, seven stadiums
were built, and the transport system, airport, road network
and hotel facilities were modernised. According to official
data, around 30,000 migrants worked in the construction
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of these stadiums. The foreign workers came predomi-
nantly from Bangladesh, India, Nepal and the Philippines.

The mortality and injury rates among those construct-
ing the stadiums became the subject of international debate.
The Qatar government stated that 37 deaths occurred dur-
ing the construction of these stadiums between 2014 and
2020, three of which were related to the working conditions
of the workers. Various international organisations and the
media reported significantly higher figures for the number
of deaths among the workers during the construction of the
stadiums for the FIFA World Cup 2022, although the Qa-
tar government attributed these differences to the different
methodologies used to record these statistics (BBC, 2022).
According to the International Labour Organisation (ILO),
in 2020, 50 workers died during the construction of these
stadiums, 506 of them sustained serious injuries, and over
37,000 of them suffered minor and moderate injuries (In-
ternational Trade Union Confederation, 2022).

In the run-up to the tournament, labour law reforms
were introduced. Qatar Decree-Law No. 18/2020 (2020)
provided for the possibility of changing employers without
prior authorisation, effectively dismantling key elements of
the kafala system. A non-discriminatory minimum wage
was established, a fund was set up to support workers in
the event of non-payment of wages, inspection controls
were strengthened, and sanctions against employers who
violated the law were expanded. In the two years following
the reform, around 370,000 workers exercised their right to
change jobs. The institutional changes were accompanied
by the formation of joint committees within enterprises
and the development of tripartite dialogue involving the
Qatari Ministry of Labour, the ILO and international trade
union organisations. Thus, the social and labour aspects of
hosting the World Cup combined the large-scale use of mi-
grant labour with the gradual institutionalisation of worker
protection mechanisms, which became part of a broader
transformation of the industrial relations system during the
run-up to the mega-event (Amnesty International, 2022).

In 2020-2021, the global pandemic led to crisis manage-
ment mechanisms dominating international sport. The stag-
ing of the 2022 World Cup demonstrated the possibility of
transitioning to a systematic planning model, where contrac-
tually fixed revenues, diversification of funding sources, cal-
endar adaptation, centralised coordination, accumulation of
reserves and the institutionalisation of digital safeguards func-
tioned as interlinked elements. A positive financial outcome, a
stable revenue base and the absence of operational disruptions
demonstrate the organisations ability to minimise the impact
of external shocks and ensure the restoration of financial equi-
librium following a period of global instability. As part of the
case analysis, three models for organising international me-
ga-sporting events in the post-pandemic period were exam-
ined: UEFA EURO 2024 (Germany), Paris 2024 (Olympic and
Paralympic Games) and the FIFA World Cup 2022 (Qatar).
A comparison of their financial architecture, revenue struc-
ture, budgetary parameters, risk mitigation tools and institu-
tional coordination mechanisms is summarised in Table 2.
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Table 2. Comparative characteristics of the economic impacts and risk management tools
for international sporting events (2022-2024)

Criteria FIFA World Cup 2022 (Qatar)  UEFA EURO 2024 (Germany) Paris 2024 (France)
o{?ﬁi’ 5?522.”3'2 . USD 5.77 billion ~EUR 2.5 billion Operating budget: EUR 4.4 billion
Net financial result =EUR 1.2 billion Surplus of EUR 76 million

USD 2.37 billion in profit

in expected net profit for the OCOG
Main source Television rights N . Media rights,
of income (USD 2.96 billion) Media rights and sponsorship TOP partners, tickets
Share

of ticket revenue USD 929 million

Limited share in the structure

12 million tickets sold

Macroeconomic
impact on the country

0.7-1% of GDP; USD 1.6-2.4
billion in gross value added

EUR 7.44 billion in total impact

Up to EUR 11.1 billion
for the lle-de-France region

Previously implemented

Infrastructure mode diversification strategy

Use of existing stadiums

95% of existing
or temporary facilities

Centralised model,

Budgetary risk reserve formation

No new stadiums, cost control

Distinction between OCOG
and SOLIDEO

Digital monitoring, Al moderation

Security risks of 19.6 million posts

Tighter border controls,
international coordination

22,000 security guards,
45,000 security personnel

Postponing the tournament

Climate risk until winter

Standard summer conditions

Adaptation to heat stress,
climate protocols

Profit has been allocated

Financial reserves to restricted reserves

Restoration of UEFA's reserves
to over EUR 500 million

Budget without a formal deficit

Institutionalised
digital protection

Insurance
mechanisms

and inter-agency coordination

Government D&O, cyber, property and casualty,

and weather insurance

Stability model Centralised business model

Reserve-and-redistribution model

An institutionally
differentiated model

Source: compiled by the author based on FIFA (n.d.b), UEFA (n.d.a), IOC (2024; 2025)

A comparative analysis shows that between 2022 and
2024, international sporting events were no longer organ-
ised as short-term crisis responses, but within structured
risk management models integrated into financial and
strategic planning. The 2022 FIFA World Cup implement-
ed a centralised commercial model dominated by media
rights, which accounted for over half of revenues and
generated a net profit of USD 2.37 billion. This structure
minimised dependence on ticket sales and the physical
presence of spectators, a direct consequence of the lessons
learned from the pandemic. Channelling profits into re-
serves strengthened the organisation’s financial autonomy
and created a buffer against future shocks. At the same
time, the institutionalisation of digital security (AI moder-
ation, social media monitoring) demonstrated the integra-
tion of reputational and cyber risks into the overall event
management architecture.

UEFA EURO 2024 demonstrated a model for restoring
financial balance through cost control, the absence of new
capital-intensive infrastructure projects, and a predomi-
nance of pre-contracted revenue. The use of existing stadi-
ums reduced investment risk, whilst the expected net profit
of approximately EUR 1.2 billion restored the organisation’s
reserves following the pandemic-induced decline. In this
case, sustainability was achieved through increased cash
flow predictability and a large-scale redistribution of funds
between associations and clubs, thereby strengthening the
financial ecosystem of European football. Paris 2024 devel-
oped an institutionally differentiated model under which
operational and infrastructure risks were allocated between
the OCOG and SOLIDEO. This approach reduced the
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likelihood of uncontrolled budget overruns and complet-
ed the operational cycle with a surplus. At the same time,
insurance mechanisms, climate adaptation, safety reserves
and ESG parameters were integrated. The high proportion
of existing or temporary facilities reduced the long-term
debt burden, indicating a transformation of the infrastruc-
ture model towards the minimisation of structural risks.

Thus, in the post-pandemic era, the economic resil-
ience of international sporting events is shaped by a com-
bination of three complementary elements: diversification
and contractual revenue protection, the setting aside and
reallocation of financial resources, and the institutional
integration of new types of risk - digital, climatic and rep-
utational. The transition from crisis management to sys-
temic resilience signifies a paradigm shift: risk is viewed
not merely as a source of potential losses, but as a structur-
al factor that determines the financial architecture, budg-
etary discipline and long-term stability of international
sporting events.

Discussion

The growing scale and cost of international sporting events,
combined with the effects of the pandemic, climate chal-
lenges and geo-economic instability, have highlighted the
need for a comprehensive analysis of their economic re-
silience. A comparative analysis of the results showed that
the study by P.A. Murtono et al. (2024) and this work con-
verged in their conclusions regarding the economic signif-
icance of international sporting events, yet demonstrated
differing scales of impact. In both cases, an increase in
tourist flows, a boost to the service sector and a rise in the
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international profile of the regions were recorded, as well
as infrastructure and environmental pressures. However,
PA. Murtono et al. demonstrated a predominantly local
economic effect for Bali through the development of sports
tourism and support for small businesses, whereas this
study identified systemic budgetary deviations associated
with mega-events, an increased role of media rights, and
the formation of long-term debt obligations.

A similar logic regarding the relationship between local
and systemic dimensions was demonstrated by a compar-
ison with M. Luskova et al. (2023). Both studies noted an
increase in the vulnerability of the sports sector following
COVID-19; however, M. Luskova et al. (2023) emphasised
organisational readiness and the need for comprehensive
risk management programmes. In this study, the conse-
quences of the pandemic were interpreted more broadly -
as a transformation of the financial model of mega-events,
increased dependence on media rights, and a trend towards
the socialisation of costs. Compared to S. Cerezo-Esteve et
al. (2022) and F. Bazzanella et al. (2023), a common ap-
proach to interpretation of sporting events as complex
systems with multiplier effects for local areas was evident.
At the same time, the aforementioned studies focused pre-
dominantly on managerial, tourism and image-related out-
comes, whereas this study centred on indicators of financial
volatility, budget overruns and changes in revenue struc-
ture in the post-pandemic period.

A comparison of this study with the work of G. Tse-
kouropoulos et al. (2022) revealed a common recogni-
tion of the need for the strategic integration of risk man-
agement into the sports event management system, but
a difference in the economic focus of the findings. The
study by G. Tsekouropoulos et al. (2022) demonstrated
that the effectiveness of sports organisations depended to
a significant extent on the implementation of structured
procedures for identifying, assessing and monitoring
risks, as well as on the use of digital tools for managing
and coordinating stakeholders. The authors emphasised
the importance of systematic approaches, institutional
interaction and a sustainable approach to event manage-
ment as prerequisites for enhancing organisational resil-
ience. This study also confirmed the need for integrated
risk management; however, the findings focused on the
macro-financial dimension: rising budget overruns, the
socialisation of costs, the volatility of ticket revenues, and
the strengthening of the role of media rights as a stabi-
lising mechanism post-2020. It was demonstrated that
risk had become systemic in nature and influenced the
configuration of financial models for international me-
ga-events. The same logic was evident in comparison
with Q. Chen et al. (2023). The authors demonstrated
that the sustainability of large-scale events depended
on the adaptability of structures, coordination among
stakeholders, and strategic planning, combined with risk
hedging instruments. This study also highlighted the
need to move from a reactive approach to a long-term
strategy; however, the findings revealed a more profound
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financial restructuring: risk was becoming systemic in
nature, affecting the architecture of budgeting and the
redistribution of responsibilities between international
organisations and states. Whilst Q. Chen et al. (2023) an-
alysed adaptation tools, this study highlighted the conse-
quences of the structural financialisation of events.

A different perspective was proposed by D. Cook et
al. (2023), who viewed the event as an ecosystem for the
creation of shared value between sponsors and organis-
ers. Their findings demonstrated that partnerships gen-
erated long-term benefits for local areas. In contrast, this
study showed that even in the presence of multi-level in-
teraction, the financial stability of mega-events remained
dependent on centralised flows and risk compensation
mechanisms. The socio-institutional dimension of sport
development is presented in I.H. Ismael et al. (2025),
who demonstrated that resource and cultural barriers
determined the dynamics of women’s sport at the nation-
al level. In this context, the results of this study broad-
ened the scope of the analysis, demonstrating that, at the
global level, similar constraints manifested themselves
through budgetary imbalances and the uneven distribu-
tion of financial risks.

A comparison of this study with the work of
A.C.T. Smith & J. Skinner (2022) revealed a common
conclusion regarding the need to transform models for
managing major sporting events in the context of in-
creasing risks. A.C.T. Smith & J. Skinner (2022) found
that scaling down infrastructure projects, utilising ex-
isting facilities, and redistributing responsibilities be-
tween international organisations and host cities helped
to reduce the investment burden. This study also con-
firmed a trend towards reduced infrastructure risks
and the strengthening of centralised financial mecha-
nisms; however, the main focus was on financial vola-
tility, budget overruns and the socialisation of costs af-
ter 2020. Thus, whilst A.C.T. Smith & J. Skinner (2022)
focused on the organisational transformation of event
formats, this study highlights findings regarding the
economic sustainability and changes in the financial ar-
chitecture of mega-events.

The external economic perspective outlined by
R. Wang & T. Liang (2024) demonstrated the positive im-
pact of government policy on exports of sporting goods.
However, whilst their study was dominated by a narrative
of expanding trade activity, in this case, the opposite trend
was identified: an increase in the financial vulnerability
of mega-events and dependence on media rights. F. Re-
jon-Guardia et al. (2020) demonstrated the local tourism
impact of a medium-sized sporting event without signif-
icant infrastructure costs. A comparison with the results
of this study highlighted that the scale of the event is a de-
termining factor in economic risk: whilst regional events
are capable of generating a moderate positive effect, in-
ternational mega-events are characterised by structural
financial challenges that require a long-term model of
economic sustainability.

N
\\\\V;



A comparison of this study with the work of
L.E. Pedauga et al. (2020) revealed a common recogni-
tion of the multidimensional nature of risks associated
with sporting events and the need to integrate them into
strategic management. Both studies emphasised the im-
portance of preventive mechanisms, adaptability and in-
ter-institutional coordination in the context of post-crisis
uncertainty. At the same time, the differences concerned
the focus of the analysis. L.E. Pedauga et al. focused on
organisational and managerial tools for improving the ef-
ficiency of events and reducing risks through process op-
timisation. In contrast, in this study, risk was interpreted
as a financial-systemic phenomenon: attention was paid
to budget overruns, revenue volatility, the socialisation
of costs and the growing role of media rights after 2020.
Thus, whilst the previous work emphasised managerial ef-
ficiency, this study focuses on the transformation of the
financial model and the long-term economic sustainabil-
ity of mega-events.

A similar pattern was observed when comparing the
findings with those of M. Orr et al. (2022). Their study
addressed climate challenges for organised sport, the ty-
pology of environmental threats and adaptation mech-
anisms, including a review of the criteria for selecting
host cities and infrastructure requirements. The analysis
centred on environmental vulnerability and the security
parameters of the long-term suitability of venues. In con-
trast, this study focused on the economic aspect: revenue
structure, the level of revenue concentration, the vola-
tility of cash flows, and models of financial sustainabil-
ity for international mega-events. Thus, whilst M. Orr et
al. (2022) examined risk through the prism of climate
adaptation in sport, this study interpreted it as an ele-
ment of financial and institutional transformation in the
post-pandemic era.

Overall, the comparative analysis demonstrated that
international sporting events function as complex, mul-
ti-level systems within which economic, managerial, social
and environmental factors are closely intertwined. Most
studies confirmed the presence of positive effects — an in-
crease in tourist flows, revitalisation of the service sector,
enhanced international recognition of regions, and the
creation of added value for local economies. At the same
time, the results demonstrated that the scale of an event
determines not only the potential for benefits but also the
extent of financial risks. In contrast to studies focusing pri-
marily on organisational efficiency, image outcomes or the
local tourism effect, this research has revealed the struc-
tural nature of the financial vulnerability of mega-events.
Systemic budgetary deviations, a tendency towards the so-
cialisation of costs, an increase in the debt burden and a
growing dependence on centralised revenue from media
rights were identified. The COVID-19 pandemic acted as a
catalyst for the transformation of the financial architecture
of events, shifting the risk from the operational level to the
realm of the budget model and the inter-institutional re-
distribution of responsibility.
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Conclusions

To summarise the findings of the study, it is worth noting
that between 2020 and 2024, international sporting events
demonstrated a shift from reactive crisis management
towards institutionalised models of financial sustainabil-
ity integrated into strategic planning. The data confirmed
the structural tendency of mega-events to exceed budgets:
the average cost overrun for the Summer Olympic Games
was 185%, and the three previous Summer Games collec-
tively cost around USD 51 billion, excluding additional
infrastructure. The postponement of Tokyo 2020 result-
ed in additional costs of USD 2.8 billion, illustrating the
mechanism of risk socialisation between the state and or-
ganisational structures.

The analysis of the financial structures of different
events indicated that their revenue from media rights is of-
ten contracted in advance to provide them with a more sta-
ble financial future. For instance, the broadcasting revenue
from the Olympic Games in Tokyo 2020, Beijing 2022, and
Paris 2024 amounted to USD 3.1 billion, USD 1.5 billion,
and USD 3.2 billion, respectively, ensuring them a stable
source of revenue regardless of the number of spectators
attending the games. The FIFA World Cup 2022 received
total revenue of USD 5.769 billion, of which USD 2.958
billion was from television rights. Additionally, the event
made a net profit of USD 2.368 billion, which it used to
replenish its reserves. Furthermore, tickets for the events
generated revenues of over USD 20 billion for 2019, which
reduced to USD 5-6 billion in 2020. However, it took until
2024-2025 for the ticket revenue to rise to over USD 22-24
billion. Thus, the revenue from tickets is highly volatile and
must be diversified for event organisers.

The UEFA EURO 2024 case demonstrated the effec-
tiveness of a cost-control model and the use of existing
infrastructure: with revenue of around EUR 2.5 billion,
the expected net profit was approximately EUR 1.2 bil-
lion, which replenished the reserves. Paris 2024, in turn,
implemented an institutionally segregated model with
an operating budget of EUR 4.4 billion and a surplus of
EUR 76 million, against total public expenditure of EUR
6.6 billion and 12 million tickets sold. The FIFA World Cup
2022 operated within a commercially focused model dom-
inated by media rights and high margins, whilst the Olym-
pic system post-2020 retains a centralised redistributive
model, and continental tournaments such as UEFA EURO
implement a balanced and diversified model with the re-
plenishment of reserves through the cyclical redistribution
of revenues. Thus, the statistical results have confirmed that
the economic sustainability of international sporting events
in the post-pandemic era is shaped by a combination of
centralised-redistributive, commercially-concentrated and
balanced-diversified models, the setting aside of financial
reserves, revenue diversification and institutional risk shar-
ing. Risk is transformed from a factor of short-term loss-
es into a structural element of the financial architecture of
events, determining their long-term stability and ability to
adapt to external shocks.
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Bip Kpu3oBoro ynpassiHHA 0 CUCTEMHOI CTIMKOCTi:
€KOHOMI4Hi acrnekTu ynpaBfiHHS pU3MKaMu
B Mi)KHapoAHUX CMOPTUBHUX 3axo4ax Y NocTrnaHAEeMiyHy enoxy
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AHoTauisi. MeToI0 JTaHOTO JOCTiIKeHHA 0y/I0 eKOHOMIYHO iHTepIpeTyBaTu TpaHcHopMallilo MexaHi3MiB piHaHCOBOTO
pEryIIOBaHHA PU3MKIB MiDKHApOJHMX CIIOPTUMBHMX MeTa-3aXOfliB MiC/lA NaHJEMiYHOro MIOKY. JIoCmii>KeHHA Mao
aHAJITMYHO-IIOPIBHANIBHMIT XapakTep 1 3pilicHIoBanocs i3 3acTocyBaHHAM (iHAHCOBO-eKOHOMIYHOIO aHasi3y
odiniiiHol 3BITHOCTI, TOPM30HTAIBHOIO Ta BEPTUKAJIBHOIO aHANTi3y OIOXKETiB, TPEHJZOBOTO aHali3y YaCOBUX PAXIB,
CTPYKTYPHOI ZeKOMIO3MIIil JOXOAIB i BUTpaT, IHCTUTYL{ITHOTO aHa/Ii3y Mofieiell piHaHCYBaHHA Ta MAaKPOEKOHOMI4HOI
OLIiHKM MY/JIBTUIUIIKATUBHUX edeKTiB. BcTaHOBIeHO, Mo moxopu Bif TpaHcomAniin OmiMmiiicbKux irop craHOBMIN
3,1 mnpg pmon. CIIA pmmna Tokio-2020, 1,5 mnpg gon. mna Ilekina-2022 ta 3,2 mypp pon. s Ilapioka-2024, mo
nifTBepAuIo foMiHyBaHHA Mepianpas. Cykynui goxopu Fédération Internationale de Football Association World Cup
2022 pocsirnu 5,769 mupg gon. CIIA, 3 ssxux 2,958 MIp 071 IpUIIafiajo Ha TeleBi3iiiHi mpaBa, a uncTuii piHaHCOBUI
pesy/IbTaT CTaHOBUB 2,368 MJIPA JOJI., IO 3acBimumIo e(eKTMBHICTb KOMepLiliHO-KOHIleHTpoBaHol Mogeni. Union of
European Football Associations European Football Championship 2024 3a6esneuns 6mmsbpko EUR 2,5 mipp moxomy
ta 61m3pko EUR 1,2 Mpp ymcToro pesynbrary, 1o BifoOpaxkano Mopenb 36anaHcoBaHol gusepcudikanii. JepxaBhi
Burpatu Ppannii Ha Olympic Games and Paralympic Games Paris 2024 cranosuin EUR 6,6 mnpp, npu npodinuTi
onepariiriHoro 6iomxery EUR 76 MaH, mo XapakTepnsyBano iHCTUTYLiifHO-pO3MeXOBaHY MOJeNb. PMHOK KBUTKiB
ckopoTuscs 3 moHap 20 mapg gon. y 2019 poui go 5-6 mupp goi. y 2020 poui 3 BilHOB/IEHHAM [0 IIOHA[, 22-24 MIPJ, JOJL.
y 2024-2025 poxkax. 3arajioM 6yI0 BUOKpeM/IEHO Tpu Mofeni (piHaHCOBOI CTIIKOCTI MDKHApOJHUX CHOPTUBHUX Mera-
3aXO0JiB — LJeHTpasIi30BaHO-IIepepO3IOiNbyy (omiMIilichbKa cicTeMa), KOMepLiTHO-KOHIIEHTPOBaHy Ta 30a/laHCOBAHO-
nyBepcudikoBaHy, o GYHKIIOHYBa/IM B YMOBaX IHCTUTYLIIIIHOTO PO3MeXXYBaHH:A BUTPAT i popMyBau pisHi MexaHisMu
yIpaB/iHHA OIO[KeTHUMM, 6€3IIeKOBUMY Ta PUHKOBUMM pu3uKaMu. IIpakTudHe 3HaU4eHHA NOCTII)KEHHA HONATAE Y
MOXXJIMBOCTi BUKOPUCTAHHA HbOTO (pefiepallisiMy Ta OpraHisalilfHUMy KOMiTeTaMu Jyid BIOCKOHaIeHH: (piHaHCOBOTO
IUIAHYBAaHHA 11 YIIPAB/IiHHA PUSMKAMIU MI>KHAPOIHMX CIIOPTUBHIUX 3aXO/iB
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