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WORLD ECONOMIC
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The global economic system is undergoing
structural and institutional transformations dri-
ven by technological advances, the intensification
of sustainable development challenges, and
increasing energy and geopolitical instability. In
this context, research into the mechanisms of
influence of supranational platforms on the
formation of states’ macroeconomic policies
becomes especially relevant, particularly the role
of the World Economic Forum as a catalyst for
structural reforms. The study is based on the
hypothesis that the World Economic Forum
functions as an institution of global macro-
economic transformation, whose influence varies
depending on the direction of transformation and
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BCECBITHIN EKOHOMIYHUI
®OPYM 2026

Inobanvna exonomiuna cucmema nepe-
HCUBAE CMPYKMYPHO-IHCIMUMYYITHI MPaHcop-
Mayii, 3yMO6IeH] MeXHOI02IYHUMU 3PV ULEHHAMU,
3020CMPEHHAM BUKIUKIE CIANI020 PO3BUMKY, NOCU-
JIEHHAM eHep2emuyHOl ma 2eononimuyHoi Hecma-
oinvrocmi. Y yux ymoeax Habysac akmyaibHOCHi
00CTIOIHCEHHS MEXAHIZMIG BNIUEY HAOHAYIOHATLHUX
niameopm Ha QGOpMYBAHHA MAKPOEKOHOMIYHOT
nonimuku Oepoicas, 30kpema poni Bceceimubozo
EKOHOMIUHO20 (hopyMy 5K Kamanisamopa cmpyx-
mypuux peghopm. Jocniosicenus pynmyemscs Ha
2inomesi npo me, wo Bceceimuiti exonomiunuil
¢dopym  Qynxyionye sk iHcmumym  2100anbHOL
MAKPOEKOHOMIUHOT mMpancgopmayii, 6nius sKoeo €
Ouepenyitiosanum 3aeHCHO Gi0 BEKMOPA MPAHC-
Gopmayii U incmumyyitinoco cmamycy Kpainu 6
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a country’s institutional status within the system
of supranational associations. The methodo-
logical basis of the study comprises the concepts
of institutional isomorphism, diffusion policies,
and varieties of capitalism. To achieve the objec-
tive, systemic, institutional, and index methods
were applied, as well as content analysis of World
Economic Forum reports. Based on the study’s
findings, theoretical approaches to analysing the
normative influence of the World Economic
Forum, which is realized through the formation of
epistemic communities, the ranking of national
economies, and soft power mechanisms have been
systematized. Three key vectors of macroeconomic
transformation have been identified: competiti-
veness, digitalization, and the energy transition, and
their systemic interrelationship has been charac-
terized. Using the example of the countries of
the Lublin Triangle, it has been established that the
trajectories of the Energy Transition Index for
Poland and Lithuania are predominantly upward,
while Ukraine demonstrates volatile dynamics due
to the destruction of its energy infrastructure amid
the war. The proposed hypothesis has been
confirmed: Ukraine ’s acquisition of candidate status
for European Union membership creates synergy
between the World Economic Forum’s normative
benchmarks and the requirements of European
integration, reinforcing transformational impulses.
A scientific novelty is the author s Macroeconomic
Policy Coherence Index, which enables a quantita-
tive assessment of the alignment of national
economic policy with the recommendations of the
World Economic Forum. The practical value of
the results lies in their applicability by government
authorities for monitoring and justifying the stra-
tegic reform priorities. Prospects for further
research are associated with the empirical testing of
the proposed index and an in-depth analysis of the
energy transition in the context of Ukraine’s post-
war recovery.

Keywords: transformation, competitive-
ness, economic policy, energy transition, digita-
lization.

JEL Classification: F02, F15, 043, P52, E61.

Introduction

cucmemi  HAOHAYIOHATLHUX 00 '€OHanb. Memodo-
JI02TUHY OCHO8Y 00CTIONHCEHHSA CINAHOBIAMb KOHYen-
yii  IHcmumyyiiiHoeo — i30MOp@izmMy,  ROTMUKU
nowupentss ma pizHosudie kanimanizmy. s
00CAICHEHHs. Memu  3ACMOCOBAHO  CUCTEMHULL,
iHCmumYyiuHuli ma iHOeKCHUL Memoou, a Maxodic
KOHmeHm-ananiz donogioetl Bceceimmnboeo exoro-
MIUHO20 opymy. 3a pe3yremamamu 00CIONHCEHHS
CUCTNEMAMU308aAHO  Meopemuyti  nioxoou 0o
aHanizy HoOpMamueHo2o enausy Bcecgimnboco
EKOHOMIUHO20 ¢hopymy, AKUU peanizyemvcs yepes
OpMYBAHHA  eniCmeMiYHUX CRITbHOM, pelmuH-
2Y6AHHA HAYIOHANbHUX EKOHOMIK ma MexaHizmu
m’axkoi  cunu.  loemmugbikosano mpu K008I
BEKMOPU  MAKPOCKOHOMIYHOT  MpaHchopmayii:
KOHKYPEHMOCHPOMOJICHICMb, — yuposizayito U
eHepeemudHUl nepexio, OXapakmepuso8aHo ixwitl
cucmemHull 83aemo36’a30xk. Ha npuxnadi xpain
JHoOniHCbK020  MPUKYMHUKA  6CIAHOBIEHO, WO
mpaekmopii  IHOexcy eHepeemuuHoeo nepexooy
Tonvwyi ma Jlumsu € nepesasicro sucxionumu, mooi
Ak Yxpaina OemMoHCmpye 01amuibHy OUHAMIKY
BHACTIOOK ~ PVIHY8AHHA — eHepeemuuHoi  iHgppa-
CmMpYKmypu 6 ymoeax eilinu. Bucynyma cinomesa
niomeepounacs: Habymmsa Ykpainoro cmamycy
KanOoudama na uieHcmso 6 €gponeticokomy Corosi
CIMBOPIOE CUHEP2IIO MIJC HOPMAMUBHUMU OPIEH-
mupamu  Bcecgimnbo2o exoHomiuHo20  popymy
ma GUMO2AMU E8POTHMESPAYIUHOT 3YMOBNIEHOCI,
niocunioouu mparcgopmayivni imnynvcu. Hayko-
6010 HOBU3HOIO € aemopcvkuti IHoexc y3200dice-
HOCMI MAKPOEKOHOMIYHOI NOJIMUKY, WO YMOHC-
JUBTIOE  KLIbKICHE — OYIHIOBAHHS  8IONOBIOHOCMI
HAYIOHATILHOI eKOHOMIUHOI NONIMUKU peKoMeHOa-
yisim Bcecsimnvboeo exornomiunozo gopymy. Ipax-
MUYHA YIHHICMb PE3VIbIMamie NONA2A€E Y MONCTU-
60Ccmi X 3ACMOCYBAHH Op2AHAMU OEPHCABHO0
VAPABTIHHA OJisl MOHIMOPUHZY MaA OOIPYHMY8AHHS
cmpameziunux npiopumemie pegopm. Illepcnex-
MUY NOOANLUUX OOCTIOJHCEHb NO8 A3AHI 3 eMNi-
PpUuHOIO anpobayicro 3anponoHo8aHo20 THOeKCy
ma no2mubieHUM — AHANI30M — eHepeemuyHO20
nepexooy 8 KOHMeKCMi NOBOEHHO20 GIOHOBIEHHS
Ykpainu.

Knwouosi crnoea: tpancdopmaris, KOHKY-
PEHTOCTIPOMOKHICTh, €KOHOMIYHA TIOJIITHKA, CHEP-
TeTUYHHH TIepexi, mhpoBi3arisL.

The global economic system at the current stage of social development
is characterized by structural and institutional transformations caused by
technological shifts, the aggravation of sustainable development challenges,
and increased energy and geopolitical instability. The described processes
necessitate a scientific rethinking of conceptual approaches to assessing
macroeconomic policy. In this context, the analysis of the mechanisms
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through which supranational institutions, in particular the WEF, influence
macroeconomic transformations becomes especially important.

Simmons et al. (2008) argue that macroeconomic transformations are
determined not only by the decisions of national governmental institutions
but also by the deliberate influence of international organizations,
transnational networks of experts, and the mechanism of reform diffusion.
The mentioned approach forms the conceptual basis for analysing the impact
of the WEF on the transformation of socio-economic systems.

Beckert (2010), rethinking the concept of institutional isomorphism,
argues that the mechanisms of institutional homogenization can equally
produce both convergence and divergence depending on the configuration of
the economic environment, which explains different trajectories of macro-
economic transformations as reactions to WEF recommendations in different
countries. This allows interpreting the influence of the WEF not as uniform,
but as a contextually conditioned process.

Susskind and Vines (2024) argue that the modern system of
international economic coordination is experiencing a structural crisis due to
the rise of economic nationalism and the devaluation of liberal interna-
tionalism, which significantly reduces the effectiveness of the normative
influence of international platforms. In view of these challenges, the effecti-
veness of the WEF’s normative influence should be considered in the broader
context of the transformation of the global economic order.

Hurrell (2024) emphasizes that geopolitical fragmentation signify-
cantly complicates the normative influence of non-state institutions on the
economic policy of states, although it does not eliminate it.

Ikenberry (2024) focuses on a process-oriented approach to the
transformation of the liberal international order, strengthening the role of
alternative mechanisms of global governance in conditions of geopolitical
instability. In these conditions, the importance of flexible and informal
coordination mechanisms, including the WEF, increases.

Rodrik and Walt (2024) justify the concept of a "meta-regime" as an
alternative architecture of global cooperation that ensures the coordination of
states’ economic policies without unifying their national interests and value
orientations. Conceptually, this brings the WEF closer to coordination
formats that do not imply rigid institutional unification.

Draghi’s report on the future of European competitiveness notes the
insufficient level of EU macroeconomic transformations in the areas of
digitalization, energy transition, and human development, and substantiates
the need for structural reforms (Draghi, 2024).

The purpose of the article is to develop theoretical provisions and
practical recommendations aimed at improving the informational and metho-
dological support for the analysis of vectors of macroeconomic transfor-
mation in the context of WEF recommendations. Achieving the stated goal
involves solving specific tasks:

« Systematize conceptual approaches to analysing the impact of the
WEF on macroeconomic policy;

6 ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2026. N2 3
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o identify and characterize the key vectors of macroeconomic
transformation that correlate with the WEF’s recommendations;

« justify conceptual approaches to assessing the compliance of changes
in macroeconomic policy with the WEF’s recommendations;

The study is based on the hypothesis that the WEF functions as an
institution of global macroeconomic transformation, whose influence on the
economic policy of states is differentiated depending on the vector of
transformation and the institutional status of a country within the system
of supranational associations.

The methodological basis of the study consists of the works of leading
scholars in the field of macroeconomic policy. The reliability of the scientific
results is ensured by the application of general scientific and special methods
of cognition: systemic (for revealing the mechanisms of the influence of
WEF on the macroeconomic policy of states); institutional (for assessing the
interaction between the processes of European integration and WEF
guidelines); index (for constructing an integral indicator of the consistency
of macroeconomic policy); content analysis (for typifying WEF guidelines
according to the key vectors of macroeconomic transformations).

The limitations of the study are due to the specificity of methodlogical
approaches used by different institutions, the frequency of updates, and the
degree of data aggregation for conducting a comparative analysis of
macroeconomic transformations.

The prospects of further scientific developments are related to the
study of the energy transition as a factor of macroeconomic transformation.

The main part of the article consists of three sections: institutional
foundations of macroeconomic transformation; key vectors of macroeco-
nomic transformation; conceptual approaches to the analysis of macro-
economic policy consistency.

1. Institutional foundations of macroeconomic transformation

The WEF was founded in 1971 as a non-profit foundation with a
defined vision of rethinking the role of business in the development of
society. Subsequently, the WEF underwent an institutional transformation
from a regional discussion platform to a global platform for multilateral
interaction, consolidating representatives of business, governments,
international organizations, civil society, and the academic community.
(WEF, n. d. a).

The theoretical foundation of the analysis of macroeconomic
transformations is built at the intersection of a triad of scientific concepts:

I. The concept of "institutional isomorphism™ explains the logic by
which international organizations develop mechanisms of institutional
practices of macroeconomic regulation through coercive, mimetic, and
normative pressure (DiMaggio & Powell, 1983). According to the outlined
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SOCIAL AND ECONOMIC TRANSFORMATIONS

approach, the WEF positions itself as a developer of "best practice” standards
in the field of macroeconomic policy.

11. The concept of "policy diffusion™ (Shipan & Volden, 2023) identifies
key mechanisms of reform dissemination such as coercion, competition,
learning, and emulation, which allows for the identification of the
implementation of the WEF’s recommended toolkit along the relevant vectors
of macroeconomic transformation (Simmons et al., 2008).

III. The concept of "Varieties of Capitalism" explains the structural
differences in the responsiveness of different types of market economies to
external imperative signals, which is critically important for the comparative
analysis of the directions of economic macroeconomic policy (Hall &
Soskice, 2001).

In connection with the growing critical assessments of the effecti-
veness of the functioning of traditional interstate institutions for coordinating
economic development, in particular the International Monetary Fund (IMF),
the World Trade Organization (WTQ), and the Group of Twenty (G20)
(Susskind & Vines, 2024), the need to form a new global order based on
"meta-regimes" of communication and interaction is becoming increasingly
important (Rodrik & Walt, 2024).

Under such conditions, the analysis of the functioning of the WEF as
an institutional platform, which determines the key directions of macro-
economic transformation, becomes particularly significant. In conditions of
macroeconomic instability, it is precisely the WEF that establishes itself as
an influential institution, whose guidelines shape the priorities of macro-
economic policy of states. The mission of the WEF is defined as "Improve
the state of the world through public-private cooperation™ and is realized
through the consolidation of interaction in the areas of economic growth,
resilience, and innovation, as well as the coordination of actions regarding
key global challenges of macroeconomic instability. (WEF, n. d. b).

The strategizing of WEF activities was largely based on the concept of
stakeholder capitalism by Schwab (Schwab & Vanham, 2021), according to
which the responsibility of corporations goes beyond the interests of
shareholders and extends to society. This concept positions the WEF as an actor
in global macroeconomic policy (WEF, 2023, September 6). At the same time,
its institutional status remains a subject of scientific debate: researchers note an
ambivalence between the significant influence of the WEF, which is imple-
mented through the consolidation of the ideas of interested parties, analytical
activities, and public-private interaction mechanisms, and the lack of formal
accountability mechanisms (McNeill, 2023).

The WEF 2026 in Davos witnessed the expansion of institutional
functions beyond the analytical-recommendatory mandate: within the
framework of the 56th annual meeting, for the first time during the period of
russia’s full-scale armed aggression against Ukraine, negotiations took place
between the presidents of Ukraine and the USA regarding the initiation of
peace consultations (WEF, 2026, January 29).
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At the same time, the institutional potential of the WEF in the context
of Ukraine’s post-war recovery remains structurally limited by its normative,
rather than coercive, nature of influence. The WEF can strengthen reformist
impulses through rating mechanisms and network cooperation, but it cannot
replace European integration as the primary determinant of macroeconomic
transformation. A conceptual analysis of the WEF’s role in transforming state
strategies involves studying a multi-level system of instruments.

Unlike the IMF or the World Bank, the WEF does not apply condi-
tional mechanisms for compliance with recommendations, as it does not
provide funding and does not impose mandatory requirements. The influence
of the WEF is primarily normative in nature and is implemented through key
vectors of macroeconomic transformations that correspond to the typology
of isomorphic pressure (DiMaggio & Powell, 1983).

The regulatory toolkit of macroeconomic transformations lies in the
formation of epistemic communities (Haas, 1992). In the context of our
study, this means that systematic business meetings in Davos contribute to
the development of shared norms, values, and standards of behaviour, the
consolidation of the interests of political, business, and academic elites, as
well as the development of global networks for the dissemination of WEF
economic ideas.

The toolkit for emulating best practices in competitiveness mana-
gement is implemented through the ranking of national economies using
appropriate indicators, in particular the Global Competitiveness Index,
published by the WEF from 1979 to 2019-2020, (WEF, 2019; WEF, 2020)
and the Future of Growth Index, published since 2024 (WEF, 2024, January),
which encourage national governments to analyse, adopt, and adapt the
economic policy tools of leading countries in order to improve their own
positions in global rankings.

The toolkit of soft power has an indirect character and is implemented
through institutional interaction between WEF recommenddations and the
requirements of European integration policy. The implementtation of
relevant reforms is driven not by direct pressure from the WEF, but by
the alignment of its normative guidelines with the formalized requirements
of integration processes, creating a mutually reinforcing effect and increasing
the likelihood of their incorporation into national policies. Such a mechanism
aligns with Nye’s approach (2004), which defines "soft power" as the ability
to achieve desired outcomes through attraction and shaping preferences,
rather than through coercion.

Schimmelfennig (2005), studying the European integration processes
in the countries of Central and Eastern Europe, proves that a high and credible
prospect of EU membership, combined with low adaptation costs, is a
sufficient condition for fulfilling external regulatory requirements.

Global Cooperation Barometer, prepared jointly by the WEF and
McKinsey & Company, records an increase in the fragmentation of global
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cooperation, while the WEF mechanism becomes more complicated in the
context of geopolitical turbulence, which increases the normative value of
the WEF as a coordination platform amid the devaluation of traditional
mechanisms of international interaction (WEF, 2025, January).

The implementation of WEF recommendations into the national
economic system corresponds to the mechanisms of state policy diffusion
(Simmons et al., 2008). In particular, the coercion mechanism is minimal and
indirect, while the determining role is played by competition (for investments
and positions in international rankings), learning (through the exchange of
best practices) and emulation (imitating successful development models).

The conceptual scheme of the institutional foundations of macro-
economic transformation under the influence of the WEF is summarized in
Figure 1.

[ Institutional ] [ Policy ] gzl;'l?)rllt(;tlEz1 C')If
i i of dissemination
isomorphism i inati (by K. Schwab)

[ World Economic Forum ]

Regulatory impact. Public-private interaction

[ Eplsteml_c ] [ Rankmg_ of ] [ Soft power ]
communities economies

. !

Macroeconomic transformations

Figure 1. WEF as institutional platform for macroeconomic transformations

Source: developed by authors.

Therefore, the WEF functions as a supranational institutional platform
that exerts regulatory influence on the macroeconomic policy of countries
through rating mechanisms, the formation of epistemic communities, and soft
power.

2. Key vectors of macroeconomic transformation

The content analysis of reports and analytical briefs from the WEF
(WEF, 2019; WEF, 2023, January; WEF, 2023, June; WEF, 2024, January;
WEF, 2025, June; WEF, 2025, January) allows for the identification of key
vectors of macroeconomic transformation that shape the current agenda of
global economic development. The structuring of these vectors reflects a shift
in emphasis from traditional factors of economic growth to complex
development models of intricate socio-economic systems.
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The founder of the WEF, Schwab (2016), considers the Fourth
industrial revolution as a fusion of technologies of physical, digital, and
biological worlds, which transforms not only production processes but also
the fundamental principles of the functioning of the economy and the state.

The annual WEF reports Global Competitiveness Report during
1979-2019 formed the factual basis for analysing the competitiveness of national
economies. The final 2019 edition presented the economic situation of
141 countries, and the Global Competitiveness Index (GCI) provided the informa-
tional foundation for comparative analysis of countries based on the system of
structural-institutional determinants of their economic development (WEF,
2019). The evolution of the WEF’s conceptual approaches to assessing
macroeconomic transformations along the competitiveness vector was reflected
in the publications Future of Growth Report 2024 (WEF, 2024, January) and
Global economic futures: Competitiveness in 2030 (WEF, 2025, June).

The competitiveness vector is transversal: it encompasses recommen-
dations on deregulation, anti-corruption reforms, the development of human
capital, and innovative ecosystems. It is competitiveness, in the extended
interpretation of the WEF, that is the integral indicator of macroeconomic
transformation (WEF, 2024, January; WEF, 2025, June).

An analysis of the vectors of macroeconomic transformation indicates
a change in approaches to assessing national competitiveness, in particular,
it refers to the country’s ability to "maintain stable positions in certain
segments of the global market due to significant economic potential, stable
GDP growth on an innovative basis, a developed system of market
institutions, possession of intellectual capital and investment resources, a
flexible system for responding to changes in the world market situation, and
diversification of the national economy" (Umantsiv & Zolina, 2022).

The regional vector of macroeconomic transformation involves the
decomposition of the global WEF benchmarks to the level of territorial systems.
In this regard, the spatial disparities in the development of the Lublin Triangle
countries through the stimulation of regional competitiveness are highlighted in
the work “Stimulation of Regional Competitiveness” (Humeniuk &
Betlej, 2025). The mentioned approach allows for identifying the specifics of
transformational processes taking into account the potential of cross-border
cooperation between Ukraine, Poland, and Lithuania.

The institutional basis of the vector of digitalization of national
economies is formed by the Centre for the Fourth Industrial Revolution,
which functions as a global platform for technological governance of the
WEF (WEF, 2017), the analytical reflection of which is the Digital Transition
Framework — a framework document that determines the strategic priorities
of digital transformation for governments and businesses in the context of
macroeconomic dynamics (WEF, 2023, January).
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In this context, one of the basic vectors of macroeconomic
transformation is digitalization, which encompasses recommendations for
the development of digital infrastructure, the implementation of artificial
intelligence in public administration, the formation of digital skills of the
workforce, and the regulation of digital markets.

Justifying the strategic significance of the outlined processes,
Herasymenko (2025) notes that it is precisely digitalization that is the key
trend of changes in contemporary history: "Increasing data accessibility, the
growth of information circulation speed, the spread of digital goods — all
these changes have had a fundamental impact on the development of society,
creating new markets and changing the competitive landscape in existing
ones by altering typical business models."

Accordingly, the Digital Transition Framework systematizes key recom-
mendations for the digitalization of socio-economic systems as a comprehensive
framework strategy for governments and businesses, aimed at achieving digital
transition goals under conditions of macroeconomic instability through
mechanisms of public-private cooperation (WEF, 2023, January).

The level of digital transformation in EU countries and Ukraine is
assessed using various institutional and methodological approaches. In
particular, the EU digital transformation framework applies an integrated
indicator, the Digital Economy and Society Index (DESI), which aggregates
indicators of digital infrastructure, human capital, internet usage, the integ-
ration of digital technologies in business, and the development of digital
public services (European Commission, n. d.).

Ukraine applies adapted tools for assessing the digital development of
the national economy, in particular the Regional Digital Transformation
Index, which is based on the assessment of institutional capacity, digitization
of public services, and the development of digital infrastructure (Ministry of
Digital Transformation of Ukraine, 2026, April 6). Thus, the specifics
of indicative systems reflect the differentiation of institutional integration
into the EU digital space and the different architecture of measuring digital
transformation.

The energy transition vector is presented in the annual WEF report
"Fostering Effective Energy Transition" and the corresponding index Energy
Transition Index (ETI). This toolkit allows for the evaluation of national
economies according to the system of indicators of the efficiency of energy
systems and their readiness to transition to renewable sources (WEF, 2021).

The factual basis for assessing energy systems is formed by the report
"Fostering Effective Energy Transition 2025" (WEF, 2025). The use of the
interactive tool Country Dashboard (WEF, 2025, June 18), makes it possible
to verify the static index values and the intensity of their dynamics using the
example of the countries of the Lublin Triangle (Table 1).
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Table 1

Energy transition index of the Lublin triangle countries
in dynamics for 2020-2024

Values of ETI (0-100) for the respective years
and its chain growth / decrease rates, %
Country 2021 2022 2023
2020

ETI ETI % ETI % ETI % ETI %

2024

Poland 55.0 576 473 594 +3.13 59.3  -0.17 613 +3.37
Lithuania 59.5 60.8 | 2.18 623 +2.47 614 | -1.44 | 65.7  +7.00
Ukraine 56.7 56.7 0.00 58.8 +3.70 553 | 595 56.2 +1.63

Source: systematized and calculated by the authors based on WEF data.

Taking into account the WEF methodology, the dynamics of the ETI
reflects the degree of coherence of key components such as Energy Security,
Environmental Sustainability and Energy Equity. Poland and Lithuania
generally show an upward trajectory of the ETI, indicating a gradual
strengthening of the institutional capacity to ensure the balanced
development of energy systems, although this dynamic is uneven; in
particular, the decline of the ETI in 2023 reflects the impact of exogenous
shocks. According to Fostering Effective Energy Transition 2024, the
increase in energy security risks has led to the prioritization of energy supply
stability, which in some cases was achieved by reducing indicators of
environmental sustainability and economic energy affordability, as well as
intensifying the use of fossil resources (WEF, 2024, June).

Ukraine is characterized by a more volatile ETI trajectory, where the
5.95% decline in 2023 reflects a critical weakening of the Energy Security
component in the context of the war with russia, particularly due to the
destruction of energy infrastructure, which has shifted priorities from long-
term energy transition to ensuring the basic resilience of the energy system’s
functioning.

The institutional foundation for implementing the trajectory of post-
war recovery and modernization of Ukraine’s energy sector is the "Strategic
Orientations of the Ukraine Investment Framework", which determines the
priorities of investment support aimed at revitalizing the infrastructure
damaged by russia and strengthening the resilience of our country’s energy
system. (European Commission, 2025).

The identified features of the energy transition indicate that its imple-
mentation depends on the ability of national economies to maintain a balance
between the key components of the ETI under external shocks.

The implementation of the energy transition vector is associated with
new challenges in the Middle East amid geopolitical turbulence in 2026. An
armed conflict between the USA, Israel, and Iran, and the subsequent
blockade of the Strait of Hormuz as a transit corridor through which 25% of
the world’s seaborne oil trade and about 20% of liquefied natural gas trade
pass, have caused a threat to global energy security. WEF analysts noted a
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systemic paradox: despite increasing geopolitical fragmentation, the global
energy system remains deeply integrated, resulting in disruptions in one
region resonating instantly in global markets, while transit routes turn into
instruments of geopolitical pressure. (WEF, 2026, April).

The events around the Strait of Hormuz in 2026 caused a chain
institutional reaction, representing the depth of contradictions between the
national interests of countries and the goals of global macroeconomic
coordination of the world order. In order to stabilize the global oil market, the
Trump administration temporarily eased sanctions on russian oil. The positive
financial effect of this decision in favour of russia, which “does not contribute
to peace," was estimated at 10 billion USD. (PBS News, 2026, March 13).

On April 28,2026, the UAE announced its exit from OPEC and OPEC+
(Bloomberg, 2026). This precedent indicates the growing role of flexible
platforms, in particular the WEF, in the context of the devaluation of the
influence of traditional institutions of collective energy market regulation.

The processes observed in the Middle East are empirical evidence that,
in conditions of geopolitical shocks, short-term national imperatives of
energy security systematically prevail over long-term goals of the energy
transition and mechanisms of global coordination.

Based on a comparative analysis of Central and Eastern European
countries, Laszlé (2025) proves that the trajectories of macroeconomic
convergence of post-socialist economies are significantly determined by their
institutional status in relation to the EU, since full membership generates
qualitatively different transformational impulses compared to the status of a
candidate or associated partner.

Ukraine’s acquisition of candidate status for EU membership (European
Council, 2022) and the introduction of the Ukraine Facility 20242027 (European
Commission, 2025) created a unique macroeconomic conjuncture, in which the
vector of European integration-oriented determination (ISPI, 2024) in such
important areas as digitalization, the energy transition, and institutional reforms is
conceptually aligned with the regulatory agenda of the WEF.

Thus, the institutional status of countries in the European integration
system determines the differentiation of macroeconomic convergence
trajectories. For Ukraine, the synergy of key vectors of macroeconomic
transformation will have a significant strategic importance in the context of
post-war recovery; it also ensures the coherence of WEF regulatory
benchmarks with the requirements of the European integration process and
creates opportunities to improve the effectiveness of macroeconomic policy.

3. Conceptual approaches to the analysis of the consistency
of macroeconomic policy

3.1. Institutional constraints on the influence of the WEF

The limits of the regulatory influence of the WEF are determined by
its structural inability to replace formalized mechanisms of international
economic coordination, which are based on intergovernmental agreements
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and institutionally established decision-making procedures. Under such
conditions, the strengthening of the fragmentation of the global economic
order and the devaluation of the principles of liberal internationalism
systematically reduce the effectiveness of the normative influence of non-
state communication platforms, limiting their ability to form universal
benchmarks for economic policy (Susskind & Vines, 2024). At the same
time, the need for alternative models of global cooperation is actualized,
which ensures the coordination of states’ economic policies without their
unification and the levelling of national institutional and strategic interests,
which emphasizes the growing role of differentiated models of international
interaction (Rodrik & Walt, 2024).

An additional institutional constraint is the problem of the democratic
legitimacy of the multi-stakeholder WEF model, which involves engaging repre-
sentatives of business, governments, the academic environment, and public
organizations in global economic dialogue processes outside of formalized
intergovernmental decision-making mechanisms. Such a governance configu-
ration causes scientific debates regarding the degree of its institutional
accountability and representativeness. In particular, the Transnational Institute
critically assesses this model as an attempt to partially replace the intergovern-
mental decision-making process with a system of self-selected global elites
operating outside traditional mechanisms of democratic control and account-
tability (Transnational Institute, 2016). This creates an additional level of
conceptual tension around the role of the WEF in global economic governance,
intensifying the debate over the normative status of its recommendations within
the framework of contemporary macroeconomic policy.

At the same time, countries with a transformational economy form a
specific institutional environment in which processes of structural economic
restructuring, institutional modernization, and European integration adap-
tation are combined. Within this space, Central and Eastern European
countries occupy a special place, as they are characterized by an increased
level of security risks due to russia’s full-scale war against Ukraine. Under
such circumstances, a specific institutional environment is formed, in which
macroeconomic and structural transformations occur under the influence of
external shocks and heightened dependence on international coordination
mechanisms. This determines the differentiated nature of the response of
these countries to the impulses of international institutions, especially in the
areas of economic policy reform, energy security, and institutional adaptation
(Humeniuk, 2025).

The need to take into account increased security risks reinforces the
role of external integration mechanisms in determining national development
priorities. In the context of the dominance of the European integration vector
for Ukraine, the prioritization of reforms is primarily determined by EU
requirements. Accordingly, WEF recommendations regarding digitalization
(Digital Transition Framework) are implemented by central executive

ISSN 2786-7978; elSSN 2786-7986. SCIENTIA FRUCTUOSA. 2026. N° 3 15



SOCIAL AND ECONOMIC TRANSFORMATIONS

authorities to the extent that they align with the objectives of forming a Single
EU Digital Market. The implementation of relevant transformational
measures is carried out within the framework of the Ukraine Facility
software toolkit, which provides proper financial support for digital reforms
(Economic Support Program, n. d.).

In this context, the WEF functions not only as a system of external
determinants of macroeconomic transformation, but also as an institutional
catalyst for reforms, capable of enhancing and modifying the intensity of
transformational impulses depending on the configuration of the national
institutional environment and its level of receptiveness to global regulatory
guidelines. Such influence is predominantly indirect and is realized through
the formation of interpretative and analytical frameworks within which
economic and political actors make sense of global challenges. The WEF
contributes to the construction of so-called "cognitive frames™ ("Cognitive
frames"), specific mental structures that determine the ways of perceiving
and interpreting economic reality (North, 2012).

The institutional influence of the WEF on the macroeconomic policy
of states is limited by the lack of formal regulatory powers and the dominance
of national security and European integration priorities. The WEF does not
exert a direct regulatory influence on macroeconomic policy; however, it
shapes a system of analytical guidelines that indirectly determine the
directions of economic decision-making at the national level.

3.2. Assessment of macroeconomic policy consistency

Assessing the consistency of macroeconomic policy with the recom-
mendations of international institutions is an element of the analysis of
structural transformations of economies during periods of institutional chan-
ges. In this context, the degree of correspondence between the strategic
guidelines of economic policy and the dynamics of key macroeconomic
parameters is examined.

The concept of cohesion policy is applied in the context of European
integration to assess the degree of approximation of national policies in the pro-
cess of institutional adaptation and implementation of reforms (Radaelli, 2003).

The OECD institutional approach to ensuring policy coherence in the
interest of sustainable development defines it as the integration of policies
and the minimization of conflicts between sectoral development goals
(OECD, 2005).

The methodological basis of the quantitative analysis of the
institutional quality of state economic regulation is formed by the Worldwide
Governance Indicators, which is based on a composite approach to assessing
the effectiveness of public governance and administration (Kaufmann &
Kraay, 2024). Taken together, these tools create a methodological foundation
for analysing the coherence of macroeconomic policy as a multidimensional
process. Measuring the degree of correspondence between WEF
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recommendations and changes in macroeconomic policy is an important
methodological task, which necessitates the development of conceptual and
methodological approaches for analysing the coherence of economic policy,
which will reflect the dynamic connection between WEF normative
guidelines and the corresponding macroeconomic transformations.

The conceptual basis of macroeconomic policy alignment (Macro-
economic Policy Alignment, MPA) is based on the methodology of
constructing composite indices, which is carried out according to a specific
algorithm (Figure 2).

Selection of verified Calculation
macroeconomic of the macroeconomic

Identification
of WEF

recommendations
by key vectors

indicators relevant policy consistency
to each vector index

Figure 2. Algorithm of the methodology for calculating composite indices
to determine the consistency of macroeconomic policy

Source: developed by the authors.

The selection of macroeconomic dynamics indicators is governed by
basic criteria such as conceptual compliance with WEF recommendations
according to the relevant vector; availability of data for forming the factual
basis of analysis; consistency of methodological approaches to calculation
for the group of countries under study.

The Macroeconomic Policy Alignment Index (MPAI) is based on
comparing the dynamics of selected indicators of a country’s economic
policy with the dynamics of the WEF’s strategic recommendations, which
will be determined as a weighted sum of normalized coefficients
of compliance of macroeconomic dynamics along key vectors of transfor-
mation:

MPAlit = ¥}, w; - AG,j,t) (1)

where: MPAIit — consistency index of the macroeconomic policy of country i in
period t;
n —number of transformation vectors;
J — transformation vector;
w; — the weight of the vector, which is determined based on the content
analysis of the WEF recommendations;
A(i,j,t) — the coefficient of consistency of the macroeconomic policy of
country i along vector j in year t.

Accordingly, the consistency coefficient Ai,j,t for each macroeco-
nomic transformation vector is calculated as:
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APijt /oj

Ai,jt= ARj,t/ oRj

, 2)

where: A4Pi, j, t — change of the economic policy indicator of country i in vector j
between periods t-1 and t; indicators are selected and, if necessary,
inverted in such a way that their increase corresponds to a strengthening
of consistency with WEF guidelines along vector j.

ARj, t — change in the intensity of WEF benchmarks in vector j over the
corresponding period (year), which is calculated through frequency
content analysis of WEF key recommendations;

oj and oRj — the standard deviation of 4P(i,j,¢) across the entire studied set
of countries for the entire analysed period; oRj — the standard deviation of
AR(j,¢t) for the analysed time series, which ensures the comparability of the
scales of changes between different vectors.

When MPAIit > 1 a leading correspondence is recorded; MPAIlit=1 —
synchronous correspondence; MPAIit <1 — partial correspondence: the
country is developing in the outlined direction, but with less intensity;
A(i,j,t) <0 —discrepancy: the dynamics of the country’s indicator is opposite
or neutral regarding the WEF benchmarks.

In cases where 4R(j,t) =0 (the intensity of WEF reference points
along vector j has not changed in year t), the coefficient A(i,j,t) is excluded
from the calculation with the corresponding weight adjustment.

Thus, the MPAI will reflect the extent to which economic policy
changes are aligned with the respective vectors of transformation, recording
their synchronicity, leading, lagging, or inconsistency.

The proposed methodological approach to assessing the consistency
of macroeconomic policy allows linking WEF recommendations with the
actual dynamics of indicators, providing comparison between countries and
identifying the features of adaptation trajectories.

Conclusions

The systematization of conceptual approaches to the analysis of the
WEF’s influence on macroeconomic policy has proved that the theoretical
foundation of the study is built at the intersection of the concepts of
institutional isomorphism, spread policy, and varieties of capitalism. Unlike
the IMF or the World Bank, the WEF primarily exerts normative, rather than
coercive, influence through the formation of epistemic communities, the
ranking of national economies, and soft power mechanisms.

Based on the results of the content analysis of WEF reports and
analytical reports, a triad of key vectors of macroeconomic transformation
has been identified: competitiveness, digitalization, and the energy transition.
Their systemic interconnection has been established: digitalization increases
productivity and competitiveness; the energy transition creates new
competitive advantages and simultaneously requires institutional capacity to
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manage the transformation. A comparative analysis of the energy transition
vector using the example of the Lublin Triangle countries revealed that
Poland and Lithuania generally demonstrate an upward trajectory in ETI,
while Ukraine shows a more volatile one, with a significant decline in 2023
caused by the destruction of energy infrastructure due to russia’s armed
aggression.

The scientific hypothesis underlying the study — that the WEF functions as
an institution of global macroeconomic transformation, whose impact is
differentiated depending on the vector of transformation and the institutional
status of a country within the system of supranational associations — has been
confirmed. In particular, it has been established that for candidate countries for
EU membership, including Ukraine, the WEF recommendations acquire an
enhanced transformational effect due to their conceptual alignment with the
requirements of European integration in the areas of digitalization, energy
transition, and institutional reforms. At the same time, the regulatory influence of
the WEF remains secondary to euro-integration obligations and is implemented
to the extent that it aligns with the formalized requirements of the EU.

The scientific novelty of the study lies in substantiating a conceptual
approach to the quantitative assessment of the conformity of macroeconomic
policy with WEF recommendations based on the author’s Macroeconomic
Policy Alignment Index (MPAI). The proposed index is defined as the
weighted sum of normalized conformity coefficients for key transformation
vectors and provides the possibility for comparative analysis of countries, as
well as the identification of synchronicity, leading, or lagging of
macroeconomic transformations relative to WEF regulatory guidelines.

As an unplanned additional result of the study, it was revealed that the
WEF 2026 forum in Davos went beyond the traditional analytical-
recommendatory mandate, becoming a platform for direct negotiations between
the presidents of Ukraine and the United States, which attests to the transfor-
mation of the WEF’s institutional functions under conditions of geopolitical
instability. The results of blocking the Strait of Hormuz confirmed the fact of a
systemic interdependence between geopolitical fragmentation and global
energy integration. The UAE’s exit from OPEC and OPEC+ is additional
empirical evidence of the progressive institutional devaluation of traditional
international mechanisms for coordinating energy markets.

The practical value of the obtained results lies in the possibility of their
application by government authorities for monitoring the compliance of national
macroeconomic policy with international standards; for substantiating the
strategic priorities of reforms in the context of Ukraine’s European integration
course; and for increasing the efficiency of using WEF analytical tools in the
process of developing and implementing post-war recovery programs.

The prospects for further scientific research are associated with the
empirical testing of the proposed MPAI on a representative sample of
countries, as well as with an in-depth study of the energy transition as an
independent and priority vector of macroeconomic transformation in the
context of Ukraine’s post-war recovery and European integration.
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Large-scale destruction of infrastructure
capital and the growing need for its restoration
in the context of the post-war transformation
of Ukraine’s economy have exacerbated the
problem of limited budgetary resources and
the declining effectiveness of traditional financing
mechanisms for projects. The investment needs
identified in the Fourth Rapid Damage and Needs
Assessment (RDNA4) substantially exceed the
capacities of budgetary and donor financing,
which underscores the need to attract long-term
private capital to Ukraine’s green recovery
process. In this context, the institutional
transformation of the public-private partnership
(PPP) model in Ukraine becomes decisive. The
study is based on the assumption that the institu-
tional changes enshrined in the new Law of
Ukraine "On Public-Private Partnership" (2025)
transform PPP from a quasi-off-budget instru-
ment for financing individual projects into a
managed mechanism for long-term investment,
capable of simultaneously enhancing the fiscal
sustainability of the state and attracting private
capital to green infrastructure projects.

To verify this assumption, institutional-
economic and reproduction approaches were
applied, supplemented by a comparative analysis
of the previous and updated regulatory PPP
model and an analytical interpretation of sectoral
recovery needs based on RDNA4 data. The results
indicate that the institutional renewal of PPP is
accompanied by a reduction in transaction costs,
increased predictability of risk allocation,
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integration of long-term commitments into the
budget planning system, and a decrease in the cost
of capital for infrastructure projects with long
payback periods. Under such a configuration, PPP
acquires significant potential for the structural
modernization of Ukraine’s economy and the
implementation of green recovery objectives.

Keywords: public-private partnership, institu-
tional transformation, green recovery, infrastruc-
ture investment, fiscal sustainability.
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CTIHKICTB.

JEL Classification: M21, 010, Q32.

Introduction

Ukraine’s post-war reconstruction will take place under conditions of
sharply increasing investment demand for the restoration of infrastructure
capital and, at the same time, severely constrained budgetary capacity.
Estimates provided in the fourth Joint Rapid Damage and Needs Assessment
(RDNA4) indicate that total recovery and reconstruction needs amount to
USD 524 billion over the next decade, while the financing gap for 2025 alone
remains substantial, underscoring the limits of direct budgetary and donor
support and the need to mobilize long-term private capital. This structural
mismatch between the scale of investment needs and the volume of available
public resources reveals the limitations of traditional infrastructure financing
models and objectively increases the importance of institutional mechanisms
capable of attracting private investment into reconstruction processes. In this
context, transforming the public-private partnership (PPP) model emerges as
one of the key priorities of contemporary economic policy.

At the same time, previous experience with PPPs in Ukraine has
demonstrated their limited effectiveness as an instrument for infrastructure
development. These shortcomings stemmed not so much from a lack of
private-sector interest as from high transaction costs, regulatory uncertainty,
non-transparent risk allocation, and a tendency to generate hidden fiscal
liabilities. Under such conditions, PPPs often functioned as a quasi-off-
budget source of financing rather than as an instrument integrated into a
coherent system of public investment and budgetary risk management
(Kondratov, 2019; General Overview of Public-Private Partnership, n. d.).

In international academic discourse, PPPs have traditionally been
examined from several conceptual perspectives. A substantial body of
research considers PPPs as a mechanism for improving the efficiency
of infrastructure projects through optimized risk allocation, lower life-cycle
costs, and better-quality public services (OECD, n. d.; EIB, 2023). Another
strand of scholarship focuses on the fiscal dimension of PPPs, emphasizing
their implications for public debt, contingent liabilities, and macro-financial
sustainability (Duarte et al., 2023, April 13; IMF — PPPs and PFRAM, n. d.).
More recent studies link PPPs to the achievement of sustainable development
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objectives, treating them as a mechanism for mobilizing private capital for
projects characterized by high upfront costs and long payback periods
(UNECE, 2019, May; International Monetary Fund, 2022). At the same time,
many studies analyze PPPs either at the level of individual projects or through
the prism of contractual and financial arrangements, while their macroecono-
mic and reproduction-related dimensions remain insufficiently explored.

In Ukrainian scholarship, PPPs have been addressed primarily through
legal analysis or as an auxiliary instrument of state budgetary and investment
policy, with emphasis on the procedural aspects of project implementation, fiscal
risks, and debt obligations (Kovbas, 2025; Krylova & Hlushchenko, 2025).
However, the institutional transformation of PPPs as part of the economic
model of post-war green reconstruction and as a mechanism for the
reproduction of infrastructure capital has not yet received sufficiently
systematic scholarly attention, particularly from the standpoint of reconciling
investment feasibility with the constraints of fiscal sustainability and long-
term budget planning (Havrysh et al., 2024; Venger & Kushnirenko, 2025).

Against this background, the central scholarly problem addressed in
this article is to assess the economic substance of the institutional changes
introduced by the new Law of Ukraine "On Public-Private Partnership™
(2025, June 19) (hereinafter, the Law) and to determine their implications for
scaling investment in the green reconstruction of transport, energy, and
housing and communal infrastructure (Diachek, 2025).

The author’s previous research examined the institutional precon-
ditions for PPP development in Ukraine and the behavioral models of
interaction between the state and the private sector in the implementation
of infrastructure projects (llchenko, 2025). Its findings demonstrated that PPP
effectiveness largely depends on the quality of the institutional environment and
the mechanisms for risk sharing between partners. The adoption of the new Law
creates fundamentally new conditions for the functioning of partnership
mechanisms, which require further economic analysis of their effects on
investment incentives and the scaling of infrastructure investment in the process
of green reconstruction.

The aim of this research is to provide an economic rationale for the
institutional transformation of the PPP model in Ukraine in the context of
green recovery and to assess its effects on investment incentives, risk sharing,
and fiscal sustainability in strategic sectors of the economy.

The research is based on the hypothesis that the institutional changes
enshrined in the new legislation transform PPPs from an instrument that does
not encompass the full life cycle of infrastructure assets into a managed long-
term investment mechanism capable of combining private capital
mobilization with control over fiscal effects.

This hypothesis is tested through a combination of institutional-
economic and reproduction approaches, supplemented by a comparative
analysis of the previous and updated PPP regulatory models and an analytical
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interpretation of sectoral recovery needs based on RDNAA4 data. The
empirical basis of the study consists of official materials produced by
international financial institutions, regulatory acts, and statistical assess-
ments of recovery needs. The study is limited by the aggregated character of
the available data and by the lack of complete information on the practical
implementation of the new PPP mechanisms.

The structure of the article reflects the logic of the analysis. The first
section substantiates the economic rationale for the key institutional changes
introduced by the new Law of Ukraine "On Public-Private Partnership™
(2025, June 19). The second section examines their impact on fiscal
mechanisms and the associated regulatory framework. The third section
assesses the economic effects of the institutionally updated PPP model for
the green reconstruction of key sectors of the Ukrainian economy on the basis
of RDNA4 data.

1. The economic rationale for the key institutional changes
introduced by Ukraine’s new law "‘on public-private partnership"

The institutional changes enshrined in the new Law are systemic in
economic nature and are intended to transform PPPs from a formally
permissible method of attracting private capital into a full-fledged institu-
tional and economic mechanism for long-term investment with manageable
fiscal consequences. These changes are not merely isolated procedural
improvements; rather, they reflect a shift in the approach to creating invest-
ment incentives for the private sector through the redistribution of
infrastructure project risks and the clearer specification of the state’s
budgetary obligations.

The establishment of PPPs as a special legal regime has a clear
economic rationale. By separating the procedures for the preparation,
appraisal, and selection of PPP projects from general public procurement
legislation, the new framework reduces institutional uncertainty, which
in earlier practice led to duplication of regulatory requirements, delays in
decision-making, and higher non-financial costs for private investors
(UNCITRAL, 2020; Duarte et al., 2023, April 13).

From an economic perspective, such institutional unification helps
lower entry barriers for private capital, shortens the pre-investment phase,
and increases the predictability of competitive selection outcomes (Kim
et al., 2020; Pavlenko & Kravchenko, 2022). Taken together, these effects
reduce the regulatory risk premium in the capital structure, which is of
fundamental importance for infrastructure projects characterized by high
capital intensity and long payback periods. The economic effect of lower
regulatory uncertainty is manifested not only in a qualitative improvement in
the investment climate, but also in a measurable reduction in the cost of
capital. For a typical infrastructure project valued at USD 1 billion with a
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25-year concession period, a 1 percentage point reduction in the weighted
average cost of capital (WACC) may reduce total discounted costs by
approximately USD 120-150 million, which is equivalent to 12-15% of the
initial investment.

One of the key institutional innovations of the new Law is the
regulatory consolidation of requirements for the identification and allocation
of risks at all stages of the PPP project life cycle. The economic logic of this
approach is grounded in contract theory and assumes that each type of risk
should be assigned to the party best able to manage it at the lowest total cost.
The new Law substantially expands the list of forms of state support for PPPs
while also changing their economic meaning. Availability payments,
minimum revenue guarantees, and compensation mechanisms are interpreted
not as subsidies to the private partner, but as instruments for correcting
market failures in sectors of high social importance and limited solvent
demand (IMF — PPPs and PFRAM, n. d.).

By reducing demand-related risks for private investors, smoothing
cash flows over the implementation period, and improving the credit-
worthiness of project companies, this approach becomes economically
justified. In this configuration, state support is aimed primarily at lowering
the cost of capital rather than directly replacing private financing, which is
consistent with the principles of fiscal prudence.

Another important institutional shift is the integration of PPPs into the
system of budget planning and fiscal control. The mandatory approval of PPP
projects by bodies responsible for budget policy, together with the introduc-
tion of accounting for long-term and contingent liabilities, changes the
economic nature of PPPs from institutionally detached project financing into
a component of the state’s unified fiscal space.

By limiting the accumulation of hidden debt obligations, enabling
assessment of the cumulative impact of PPPs on public finances, and
strengthening the confidence of creditors and international financial institu-
tions in the state’s budgetary policy, these institutional arrangements rein-
force the functional role of partnership mechanisms. Under such conditions,
PPPs are transformed from a tool for postponing budget expenditure into a
managed mechanism for long-term investment.

In international practice, lower regulatory uncertainty in infrastructure
projects is associated with a 10-30% reduction in transaction costs and a
100-300 basis-point decline in the regulatory risk premium embedded in the
cost of capital (Yescombe, 2018; Akomolehin, 2025).

In the context of green recovery, the institutional transformation
of PPPs acquires an additional dimension associated with the integration of
environmental and climate criteria into the financial logic of projects.
Requirements related to energy efficiency, emissions reduction, and environ-
mental sustainability affect both technical solutions and the structure of costs
and revenues throughout the life cycle of infrastructure assets.
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The transfer of part of environmental costs to the investment phase,
combined with lower operating costs over the longer term, increases the
overall social return on PPP projects. In this sense, PPPs should be viewed
not as neutral financial instruments, but as mechanisms for aligning private
investment incentives with the objectives of sustainable development and
green reconstruction.

2. The strategic impact of Ukraine’s new law "on public-private
partnership"

The adoption of the new Law of Ukraine "On Public-Private Partnership*
(2025, June 19) has systemic implications not only for the legal architecture of
PPPs, but also for the economic logic governing the entire body of subordinate
legislation and related regulations that support infrastructure investment. This is
not merely a formal change in the hierarchy of legal acts, but a deeper
restructuring of the mechanisms through which investment incentives, risk
sharing, and fiscal responsibility are distributed between the state and the private
sector. International experience suggests that contingent liabilities associated
with PPPs can become a significant source of fiscal risk if they are not integrated
into medium-term budget planning and properly monitored. In the Ukrainian
context, these fiscal parameters require quantitative specification in light of the
scale of the economy and existing debt constraints (International Monetary
Fund, 2016; 2022). Against this background, a fiscally prudent PPP portfolio
for Ukraine in the medium term may be estimated at approximately 1-1.5%
of GDP, which is equivalent to about USD 2.5-4 billion in annual long-term
budgetary liabilities without creating an excessive debt or deficit burden on
the public finance system.

The new Law effectively reorients subordinate regulations from a
fragmented set of autonomous and often poorly coordinated procedures into
instruments for implementing a single economic model of partnership. The
diminished role of outdated procedural rules, particularly in the areas
of competitive selection and project preparation, means the elimination of
regulatory duplication that previously generated additional transaction costs
and created opportunities for regulatory arbitrage.

Such institutional recentralization reduces the administrative costs
of PPP implementation, improves the predictability and uniformity of
investment conditions across sectors, and minimizes the risk of delays caused
by procedural conflicts. At the same time, it establishes a single institutional
framework within which subordinate legislation performs a supporting
function rather than independently defining the economic model of PPPs.

The strengthening of budget legislation and related by-laws, particu-
larly with respect to accounting for long-term and contingent liabilities, the
provision of state support, and the control of fiscal risks, fundamentally
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changes the economic status of PPPs. Subordinate acts cease to serve merely
as instruments for individual projects and instead become part of a broader
system for managing aggregate fiscal risks associated with partnership
initiatives. The economic effect of this transformation lies in constraining
institutionally detached project financing, increasing the transparency of the
state’s long-term and contingent liabilities, and creating opportunities to
integrate PPPs into medium-term budget planning. In this context, budget-
related by-laws acquire the status of instruments of macro-financial stability
rather than remaining a purely technical appendage to investment projects.

Sector-specific regulations in transport, energy, housing and commu-
nal services, and social infrastructure also undergo an indirect but
economically significant transformation. The new Law changes their functio-
nal role from detailed procedural regulation of interaction with private
partners to the establishment of stable economic parameters for sectoral
activity, including tariff policy, quality standards, and technical and environ-
mental requirements. This creates a clearer distinction between regulatory
and contractual logic, reduces the risks of discretionary interference in
financial models, and strengthens investor confidence in the stability of sec-
toral conditions. Under this logic, sectoral legislation primarily performs the
role of a framework economic regulator, while PPP contracts concentrate
the financial and risk-related obligations of the parties.

An important economic consequence of these institutional changes is
the transformation of the role of secondary legislation in shaping the cost of
capital for PPP projects. Methodologies for assessing efficiency, risk, and
budgetary impact remain relevant, but they are now embedded in a new insti-
tutional logic aimed at project bankability and the financing of infrastructure
initiatives. For private investors and lenders, this reduces information
asymmetry, improves the comparability of infrastructure projects, and lowers
the institutional risk premium. Taken together, these effects indirectly
influence the cost of debt financing, which is crucial for large-scale infra-
structure and green projects with long payback horizons (World Bank, 2017;
EIB, 2023).

In the context of green recovery, the strategic impact of the Law lies
in the gradual reorientation of subordinate legislation and related regulations
away from short-term budget savings and toward the generation of long-term
social returns. This creates institutional preconditions for the implementation
of projects characterized by high upfront costs but substantial environmental,
social, and economic benefits. In economic terms, such a transformation
enables the scaling-up of investment in green infrastructure, reduces pressure
on current budgets, and increases the multiplier effects of public spending, as
each hryvnia of public resources committed through an institutionally
configured PPP mechanism generates a cumulative economic effect
exceeding its nominal value. This should be understood not as a classic
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Keynesian consumption multiplier, but as an investment and institutional
scaling effect arising from the combination of budget support, private capital
mobilization, lower financing costs, and the creation of long-term replicable
outcomes in key sectors of the economy. Under these conditions, PPPs acquire
strategic importance as a mechanism for reconciling fiscal sustainability with
the objectives of long-term green reconstruction in Ukraine.

3. The economic impact of the institutional transformation
of PPPs on the green recovery of key sectors of Ukraine’s economy

The institutional transformation of the PPP model, as enshrined in the
new Law, acquires practical economic significance above all in the context
of post-war reconstruction. Its core function is to expand investment capacity
beyond the limits of budget financing, reduce the cost of capital, and
redistribute financial and operational risks across the sectors with the greatest
recovery needs.

The scale of recovery and reconstruction needs in Ukraine, estimated
at approximately USD 524 billion, objectively necessitates the use of PPPs
as an economic mechanism for mobilizing long-term private capital for
infrastructure and green projects, given the substantial constraints facing
public finances (World Bank, 2025).

To illustrate the investment effect of institutionally updated PPP
mechanisms, it is useful to employ a simplified analytical representation of
investment leverage:

lot =B "L,

where: liot denotes the total investment mobilized through PPP mechanisms;
B denotes the volume of the government’s budgetary commitments;
L denotes the investment leverage ratio, reflecting the relationship between
private and public resources.

According to the World Bank and the OECD (World Bank Group, 2024;
OECD, 2018), private financing in infrastructure PPP projects typically accounts
for approximately 70-85% of total investment, corresponding to an investment
leverage ratio of roughly 3-5, depending on the sector, risk profile, and quality of
the institutional environment. If budgetary commitments amount to 2% of GDP
and the leverage ratio equals 4, the cumulative investment effect reaches 8% of
GDP, which is comparable to annual gross fixed capital formation in the pre-war
period. Under a leverage ratio of 1:4, even a relatively limited public contribution
of USD 10 billion through PPP mechanisms could mobilize up to USD 40 billion
in total investment, potentially covering more than half of the transport sector’s
needs, about 60% of the energy sector’s needs, or nearly half of the needs of the
housing and communal services sector, depending on sectoral prioritization.

The Table below presents the sectoral distribution of the expected
economic effects of PPPs during Ukraine’s post-war reconstruction.
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Table
The economic impact of the institutional transformation of PPPs
on the green recovery of Ukraine’s key sectors

Estimated
recovery needs

The role and impact Expected economic
(RDNAAY), of PPPs results

USD billion

Attracting long-term
private capital to
rehabilitate roads,
bridges, ports, and

Reduction of budget
burden;
improvement of
infrastructure quality;

Transport 78 railways; reduction of logistics costs;

infrastructure using concessions and growth of transit and
life-cycle contracts; export potential
redistributing
construction and
operational risks
Implementing projects to | Increase in energy
restore generation, grids, | sustainability;
and energy storage reduction of import
systems through dependence;

Energy 68 partnership models; reduction of system losses;
increasing the investment | stabilization of tariff
attractiveness of burden in the medium term
decentralized and green
solutions
Using PPPs to rebuild Acceleration of housing
and modernize housing, stock recovery;

. heating, and water supply = reduction of socio-
cHoomurs]:rsjgr;];nd 84 _systems;_ gconomic risks;
infrastructure introducing long-term improvement of energy

payment mechanisms
and energy efficiency
standards

efficiency and quality of life;
multiplier effect for local
economies

Source: Compiled by the author based on (World Bank, 2025; UNDP, 2025).

The data presented indicate that in each of the key reconstruction

sectors, PPPs perform distinct but economically complementary functions.
In the transport sector, the principal effect is associated with greater
efficiency in the use of capital and lower logistics costs, which directly
influence export competitiveness and Ukraine’s integration into international
logistics chains. In the energy sector, PPPs serve as an instrument for
reducing systemic risks and increasing the resilience of the energy system,
thereby generating macroeconomic effects through lower losses from
shortages and supply instability. In the housing and communal services
sector, partnership models make it possible to combine social objectives with
economic rationality, distribute investment costs over time, and reduce fiscal
pressure on budgets at different levels. Overall, the institutional
transformation of PPPs, aligned with the scale of needs identified in RDNA4,
creates an economically grounded mechanism for shifting from one-off
budgetary decisions toward systemic investment in green reconstruction.
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International experience with infrastructure PPPs suggests that institutionally
robust partnership models can achieve investment leverage ratios of 1:3 to
1:5, meaning that each unit of public resources can mobilize 3-5 units of total
investment. In this sense, PPPs become integrated into the system of post-
war economic policy as a structurally formative mechanism rather than
merely an auxiliary financing instrument.

Conclusions

The institutional transformation of the PPP model enshrined in the
new Law of Ukraine "On Public-Private Partnership” (2025, June 19) reflects
a transition from the episodic use of PPPs as formally permissible instru-
ments to their recognition as a systemic mechanism for long-term investment
and risk management in the process of post-war green reconstruction. The
key result of this transformation is a change in the economic logic of
PPPs — from an emphasis on minimizing current budget expenditures to the
establishment of a managed model for attracting private capital with predic-
table fiscal consequences. Clarifying the fiscal parameters of PPP imple-
mentation makes it possible to treat PPPs as an instrument of managed
investment policy: in the medium term, a fiscally prudent PPP portfolio for
Ukraine may be estimated at 1-1.5% of GDP, allowing investment to scale
up without generating excessive contingent liabilities or undermining debt
sustainability.

The analysis demonstrates that the institutional transformation of the
PPP model reduces not only transaction costs but also the cost of capital. For
typical infrastructure projects, this may translate into a 12—15% reduction in
discounted costs if the weighted average cost of capital (WACC) declines by
1 percentage point. At the same time, these changes improve the transparency
of risk allocation and strengthen budgetary discipline by integrating
partnership projects into the state’s unified fiscal space. Under such
conditions, PPPs cease to function as a form of institutionally detached extra-
budgetary financing and acquire the features of a full-fledged instrument of
economic development policy aligned with medium-term budget planning.
On the basis of World Bank data (2025), the article substantiates that the
scale of reconstruction needs in transport, energy, and housing and
communal infrastructure significantly exceeds the capacity of direct budget
financing. A more precise specification of the fiscal parameters of PPP use
makes it possible to identify a fiscally safe range for its application. Within
this range, Ukraine’s medium-term PPP portfolio may amount to 1-1.5% of
GDP, equivalent to approximately USD 2.5-4 billion in annual long-term
budgetary liabilities, without imposing an excessive debt or deficit burden on
the public finance sector. In such a configuration, PPPs function not as a
source of hidden obligations, but as a tool for the managed mobilization of
investment resources.
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The sectoral analysis confirms that institutionally updated PPP
mechanisms generate an investment-fiscal multiplier, whereby each unit of
public commitment can mobilize 3-5 units of aggregate investment. This is
of critical importance for scaling the green reconstruction of transport,
energy, and housing and communal infrastructure without imposing
excessive pressure on current budgets. In the medium and long term, this
creates preconditions for expanding potential GDP by increasing the produc-
tivity of infrastructure capital, improving the logistics and energy efficiency
of the economy, and strengthening the state’s fiscal sustainability. Under
conditions of an institutionally coordinated and fiscally controlled partner-
ship model, PPPs move beyond the realm of institutional experimentation
and become a macroeconomic mechanism for managing the reproduction of
infrastructure capital in the context of post-war green reconstruction, thereby
confirming the hypothesis advanced in this study.

Overall, the institutional transformation of PPPs creates the
preconditions for a transition from one-off recovery measures to a reprodu-
cible model of green reconstruction in which private investment is integrated
into the state’s strategic objectives. This makes it possible to view PPPs not
only as a tool for implementing individual projects, but also as an important
component of a new post-war economic development model for Ukraine.

Further research should focus on the quantitative assessment of the
macroeconomic effects of PPPs in the reconstruction process, particularly
their impact on economic growth, employment, investment dynamics, and
environmental outcomes, as well as on the analysis of practical experience in
implementing partnership projects across specific sectors and regions.
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SOCIAL AND ECONOMIC TRANSFORMATIONS

the wellness economy in shaping the competitive
identity of territories. It is argued that a wellness-
oriented approach ensures a hierarchical logic in
the formation of a territorial brand’s value
proposition, enabling territorial competitiveness
to be interpreted as a derivative of the depth and
consistency of its brand value. The essence
and determinants of territorial brand strength are
defined. The methodological framework of the
study includes place branding concepts, brand
equity theory, approaches to assessing territorial
competitiveness, as well as systemic and causal
approaches to modeling the relationships bet-
ween wellness economy development and terri-
torial brand strength. The hypothesis was
empirically tested based on an analysis of count-
ries with varying levels of wellness economy
development and through an assessment of an
integral indicator of territorial brand strength.
The results confirm that countries with a more
developed wellness economy demonstrate higher
levels of place brand strength. It is shown that
place brand strength is formed as an integrated
effect of the interaction between the functional,
emotional, and symbolic characteristics of a
territory.

Keywords: place competitiveness, strategic
orientations, value proposition, brand strength,
intangible assets.

JEL Classification: 112,131, M31,018.

Introduction

opmysanHi KOHKYpeHMHOI i0eHmud4HOCmi mepu-
mopitl. ObTpyHMOBAHO, WO BenHEeC-0PIEHMOBANUTL
nioxio 3abesneyye EPapxiuny 102Ky BopMy6arHs
YIHHICHOT NPONO3UYii MepumopianpHo2o OpeHdy,
Wo 0036071A€ IHMEPNpemy6amy KOHKYPEHmMO-
CHPOMONCHICIb MEPUMOPIL SIK NOXIOHY 6i0 2TUOUHU
ma y32000ceHocmi iT bpen0osol yinnocmi. Busha-
UEHO CYMHICMb ma OemepMIHAHMU CUNU mepu-
mopianeHozo  6pendy. Memodonociuny 0CHOBY
00CTOdHCEHHA CIMANOBNAMb  KOHYeNyii  mepumo-
pianbHoeo OpeHOuH2y, meopii OpeHO-Kanimany,
nioxoou 00 OYIHIOBAHHS KOHKYPEHMOCHPOMON’C-
HOCMI  MEepumopii, a maKodC CUCMEeMHULl |
Kay3anbHUull nioxoou 00 MOOEeN08AHHS B30EMO-
38’A13KI6 MiJIC PO3BUMKOM BeIHeC-eKOHOMIKU ma
cunolo  mepumopianvhozo Opendy. Emmipuuna
nepesipxa 2inomesu 30iliCHeHA HA OCHO8I AHAMi3y
KpaiH 3 pi3HUM PIBHEM PO3GUMK) GETHEC-EKOHOMIKU
ma oyinIo8aHHs THMESPATLHO20 NOKA3HUKA CUNU
mepumopiansnoeo Opendy. Ompumani pe3yiv-
mamu niomeepouny, wo Kpainu 3 Oinbld po3eu-
HEHOIO BENIHEC-eKOHOMIKOIO OeMOHCIMPYIOMb QUL
3HAUEHHs CUTU Mmepumopianbho2o opendy. [oge-
0eHo, Wo cuia mepumopiansHo2o OpeHdy gopmy-
€MbCA AK IHMeZpaibHUll egheKkm 3aeMo0ii hyHKYIO-
HATbHUX, eMOYIIHUX MA CUMBONIMHUX XapaKme-
PUCTIUK MEPUMOpIi.

Kniouoei cnosa: KOHKYypEeHTOCIIPOMOXK-
HICTb TEPHUTOPIHi, CTpaTeriuHi OpiEHTHPH, [[IHHICHA
TPOTIO3MITisL, CHJia OpeH Ty, HeMaTepiabHi aKTHBH.

In the contemporary context of global economic transformation

and intensifying competition among territories for resources, investment, and
human capital, the role of intangible factors in shaping competitiveness is
increasing. The wellness economy is emerging as one of these key factors,
as the growing demand for quality of life, health, and well-being is shifting
consumer priorities from material consumption toward investment in one’s
psychophysiological state. This enables us to consider the transformation
of territorial wellness assets into a strategic resource and a foundation for
generating high-value-added regional products.

The complexity of the wellness economy determines the multi-vector
nature of its scientific investigation, which stems from the intersectoral
character of wellness-related industries and their integration into various
spheres of social life. Since the wellness economy encompasses individuals’
physical, mental, social, and environmental well-being, no single dominant
approach to its study exists in the scientific literature. Particularly valuable
in this regard is the study by Putrevu and Mertzanis (2025), which analyzes
407 Scopus-indexed publications in the field of wellness. Based on this
analysis, the authors propose a classification of wellness research, grouping
it into five broad thematic areas: corporate wellness, digital health, wellness
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tourism, public policy, and functional medicine. On the one hand, this
classification consolidates fragmented research and facilitates the identi-
fication of general trends and interdisciplinary relationships. On the other
hand, it highlights critical research gaps and helps bridge the divide between
wellness studies and public policy.

Consequently, research directions are often formed around specific
sectors of the wellness economy, with a significant number of studies
focusing on individual components such as wellness tourism, healthy eating,
physical activity, mental health, sustainable lifestyles, and quality of life. For
instance, according to Semantic Scholar (n. d.a), more than 17 million
publications directly or indirectly relate to wellness tourism. Current research
trends in this field are systematized by Martins et al. (2025), who demonstrate
that wellness tourism is becoming one of the most dynamic sectors of the
wellness economy, influencing destination image, shaping the emotional
perception of territories, and serving as a tool for destination differentiation.
Their findings suggest that wellness tourism is no longer limited to spa
services or recreation but is evolving into a broader concept of wellbeing-
oriented travel associated with physical and mental recovery, holistic well-
being, mindfulness, sustainable lifestyles, emotional experiences, and
enhanced quality of life.

Research on other components of the wellness economy is also extensive:
healthy eating and nutrition are covered in more than 2.6 million publications,
physical activity in over 15 million, mental well-being in more than 18 million,
sustainable lifestyles in nearly 4 million, and quality of life in about 4 million
studies (Semantic Scholar, n. d. b). These figures indicate the existence of distinct,
relatively autonomous, yet globally significant areas of research.

Furthermore, the scientific literature emphasizes the importance of
distinguishing between the concepts of well-being economics and the
wellbeing economy (McCartney et al., 2025). While well-being economics
primarily focuses on measuring subjective well-being and happiness, the
wellbeing economy represents a broader transformation of the economic
system aimed at achieving social, environmental, and human well-being. In
this context, traditional macroeconomic indicators—particularly GDP — are
increasingly criticized for their inability to adequately reflect the true quality
of life of the population. Accordingly, scholars are exploring new approaches
to assessing economic development, including the clustering of countries
based on development patterns influenced by digitalization. For example, Al-
Ababneh et al. (2022) propose a conceptual model of sustainable economic
development that integrates political, social, economic, and environmental
dimensions under the influence of the global macroenvironment.

At the same time, despite its large-scale impact, the wellness economy
remains relatively underexplored. As noted by Crisp et al. (2024), there are
currently almost no precedents for the comprehensive implementation of
systemic policies that fully reflect the concept of a wellbeing economy. As a
result, the assessment of its cumulative effects is characterized by a high level
of uncertainty.
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Sectoral fragmentation is also evident in Ukrainian scholarship. The
majority of studies focus on wellness tourism, sanatorium and resort
activities, and the hospitality sector (e.g., Boiko, 2025; Parfinenko, 2023;
Sylchuk et al., 2023), while significantly less attention is devoted to other
components, such as wellness infrastructure or wellness branding.

Within the field of place branding, Cristofol et al. (2024) highlight the
social role of place brands under conditions of globalization and territorial
competition, viewing them as tools for sustainable development, social
integration, and stakeholder engagement. However, most contemporary
research primarily addresses tourism branding, city branding, destination
marketing, and smart cities, whereas the integration of the wellness economy
into the formation of place brand strength remains insufficiently explored.

Therefore, the literature review indicates that despite the growing
body of research on the wellbeing economy, wellness tourism, healthy cities,
and quality-of-life approaches, comprehensive studies on integrating the
wellness economy into place branding and assessing its impact on place
brand strength and territorial competitiveness are virtually absent. Existing
research in this area remains fragmented and tends to focus on specific
domains such as wellness tourism, healthy cities, quality-of-life branding, or
sustainable urban development.

This gap underscores the need to develop a wellness-oriented
approach to place branding, in which wellness is viewed not merely as a
sector of the economy, but as a strategic factor in shaping the reputational,
emotional, and symbolic capital of a territory.

The aim of the article is to develop theoretical and methodological
foundations for integrating the principles of the wellness economy into place
branding and to assess their impact on shaping the competitiveness of
territorial brands.

To achieve this aim, the following tasks have been defined:

« to clarify the essence of the wellness economy as a strategic resource
and determine its role in the transformation of place branding;

o t0 substantiate a wellness-oriented approach to shaping a territorial
brand.

The research hypothesis is based on the assumption that the
integration of wellness economy principles into place branding ensures an
increase in brand strength by forming a value-oriented image of the territory,
enhancing emotional interaction with target audiences, and strengthening the
multidimensional competitiveness of the territory.

Testing the hypothesis involves: an analysis of development trends in
the wellness economy and the transformation of contemporary consumer
values using comparative and trend analysis methods to identify the growing
role of wellbeing, quality of life, and wellness-oriented consumption in the
global environment; determining the relationship between the development
of the wellness economy and the brand value of countries using correlation
analysis; identifying the features of integrating wellness principles into place
branding using methods of theoretical generalization and systematization to

ISSN 2786-7978; elSSN 2786-7986. SCIENTIA FRUCTUOSA. 2026. N° 3 39



SOCIAL AND ECONOMIC TRANSFORMATIONS

form a hierarchical model of the value proposition of a wellness-oriented
territorial brand; clarifying the essence of place brand strength using
structural-functional analysis to isolate the components of a territory’s brand
strength; as well as substantiating a causal model of place brand strength
formation using economic-mathematical modelling to determine the direct
and indirect impact of the wellness economy on the competitive identity and
brand of a territory.

The information base of the research consists of statistical data and
analytical reports from the World Bank Group, the World Economic Forum,
and the Global Wellness Institute, as well as scientific works by Ukrainian and
foreign scholars on the relevant topic.

Structurally, the article consists of two sections: the first of which
reveals the conceptual foundations of integrating wellness into place bran-
ding, while the second presents a theoretical comprehension of place brand
strength and modelling its formation under the influence of wellness.

1. Wellness in the capital of place brands
1.1. Wellness as a social and economic phenomenon of modernity

The significance of wellness in economic life began to grow in 2000
(Giileng & Sarag, 2026), when it started to transform from a narrow concept
associated primarily with a healthy lifestyle into a large-scale social and
economic driver determining new consumption models, behavioural
practices, and societal development priorities. The growing role of wellness
Is driven by a complex of global transformations, including urbanization,
digitalization, shifts in employment structures, the accelerating pace of life,
population aging, the aftermath of the COVID-19 pandemic, as well as
increased attention to mental health, environmental sustainability, and
quality of life. As a result, human well-being is increasingly viewed not
merely as a medical or psychological category, but as an integral indicator of
socio-economic development.

According to the approach of the Global Wellness Institute (Johnston, 2026),
wellness is defined as the active pursuit of activities, choices, and lifestyles that
lead to a state of holistic health. In contrast to the traditional approach, which
focuses primarily on treating illnesses, the concept of wellness is based on a
preventive model that involves maintaining an individual’s physical, mental,
emotional, and social well-being. This is why wellness encompasses a signi-
ficantly broader range of fields — from healthcare, nutrition, and physical activity
to the ecological environment, urban wellness, workplace wellness, psycho-
logical comfort, and a sustainable lifestyle.

A special role in shaping the contemporary vision of wellness is played
by the concept of the wellness economy, which the Global Wellness Institute
(Johnston, 2026) interprets as a collection of economic sectors that enable
consumers to integrate wellness practices and healthy lifestyles into their daily
lives. The structure of the wellness economy covers a wide range of
interconnected sectors, including wellness tourism, healthy eating, physical
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activity, public health, wellness real estate, mental wellness, spa economy,
thermal and mineral springs, workplace wellness, personal care and beauty, as
well as traditional and complementary medicine. At the same time, the
contemporary significance of wellness goes far beyond individual sectors of
the economy, as it is increasingly integrated into the system of social values,
behavioural models, and socio-economic development strategies.

In fact, wellness is emerging as a new social paradigm within which
human well-being is transformed into a key value of economic development.
This is manifested in the transformation of consumer priorities: growing
demand for eco-friendly products, organic food, wellness tourism, digital
services for mental health support, the fitness industry, green urban spaces,
and lifestyle-oriented consumption. Different hypotheses exist regarding the
factors contributing to the expansion of the wellness sector; for the most part,
it is explained by anomie, prevalent in Western capitalist cultures, the fading
of traditional beliefs, and societal fragmentation (Smith & Kelly, 2006). The
rising attention to wellness is also explained by increased consumer
awareness, technological innovations, and the general transition of society
toward the concept of holistic well-being (Giileng & Sarag, 2026).

Research by the Global Wellness Institute (Johnston, 2025)
demonstrates that the global wellness economy is one of the most dynamic
components of the world economy. Its volume has reached USD 6.8 trillion
and continues to grow, encompassing a wide range of areas — from tourism and
real estate to corporate wellness programs. In terms of scale, the wellness
economy already exceeds many traditional industries, including sports,
pharmaceuticals, and certain segments of the tourism industry. The fact that
its volume is so much larger than the global green economy testifies to the
scale and strategic significance of wellness-oriented sectors in the structure
of the modern economy (Figure 1).
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Figure 1. Global wellness economy versus other major industries,
market size in 2024

Source: (Johnston, 2025).
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Moreover, by 2027, the global wellness economy is expected to
account for 6.6% of global GDP, compared to 5,6% in 2022 (Giileng¢ &
Sarag, 2026).

Significantly, wellness is increasingly influencing the development of
global consumer markets. In particular, current trends in the field of healthy
eating demonstrate a reorientation of manufacturers toward clean label
concepts, the reduction of sugar, salt, and saturated fats, as well as increased
transparency regarding product composition. According to a study (Euro-
monitor, 2025), in 2025, one of the key trends is the formation of "healthy
eating" as a long-term consumption model rather than a short-term lifestyle
trend. Stricter regulatory requirements for ultra-processed foods, the use of
the term "natural,” and the evidence base for health claims further stimulate
manufacturers to reformulate products and focus on transparency and
consumer trust.

As a result, wellness is gradually integrating into public policy, urban
planning, the healthcare system, tourism, place marketing, and corporate
strategies. Contemporary cities compete not only on the level of economic
development but also on the quality of public spaces, environmental sustaina-
bility, accessibility of recreational infrastructure, the level of psychological
comfort, and opportunities for maintaining a work-life balance. For instance,
in EU countries, the development of grassroots sports has become one of the
most important priorities of social development. At the level of local
government in European cities, mass events are held to promote sports among
citizens (Borodin & Makashov, 2020).

Importantly, the development of the wellness economy is accompa-
nied by the formation of an appropriate infrastructure that ensures the
realization of wellness-oriented consumption models and lifestyles. The core
components of the wellness industry include natural resources, balneological
and SPA complexes, wellness hotels, health facilities, fitness centres, yoga
studios, sports grounds, massage parlours, beauty salons, salt caves,
recreational areas, parks, natural landmarks, and healthy eating establish-
ments (Lukianets & Antoniuk, 2023). It is precisely the complexity of such
infrastructure that forms the basis for the development of wellness-oriented
territories and the creation of a corresponding environment of well-being.

Consequently, wellness transcends the boundaries of the health
industry and encompasses the transformation of consumption models,
territorial development, international competitiveness, and the system of
social values. Under such conditions, it becomes one of the key factors in
forming a new economy oriented toward quality of life, human well-being,
and sustainable development.

1.2. The role of the wellness economy in shaping the competitive
identity of territories

Place branding is viewed as a multifactorial subsystem, the structure
of which is formed through a combination of socio-political, cultural-
ideological, and economic components. The formation of the socio-political
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component is a complex process of interaction between central executive
authorities and local self-government bodies, aimed at creating an
institutional and infrastructural environment that ensures a favourable
investment climate, the development of a tourist destination, and an increase
in the population’s quality of life. The cultural-ideological component is
realized through the personification of the territory’s uniqueness, its
historical heritage, cultural codes, traditions, and symbols. The economic
component reflects the specialization of the territory, its competitive
advantages, development trends, and strategic guidelines for economic
growth (Biliavskyi, 2019). However, the intensification of global compe-
tition between territories drives the transformation of the very essence of
place branding. While previously territories competed mainly based on
resource potential, geographical location, or infrastructure, today intangible
characteristics gain key importance: lifestyle, safety, environmental
friendliness, emotional attractiveness, and the capacity of a territory to form
a positive experience of interaction with target audiences. In this context, a
place brand is increasingly linked to the concept of "soft power", which is
understood as the ability of a state or territory to achieve desired outcomes
through the attractiveness of its culture, values, lifestyle, and policies, rather
than through coercion or economic pressure (Nye, 2004). Examples of the
implementation of "soft power" include the spread of American mass culture,
the German educational model, Japanese animation, and European
democratic values. In the context of place branding, "soft power" is
transformed into the ability of a territory to shape a positive international
image, attract tourists, investors, and talent, and create stable emotional
associations with a certain lifestyle. That is why the strategic guidelines of
place branding rely increasingly not only on promoting the territory as a place
for conducting business or tourism, but also on forming a value-oriented
image of the territory. In this context, it is appropriate to consider a place
brand as an integrated system of symbolic, reputational, cultural, and social
assets that form a unique value proposition of the territory. Unlike material
resources, intangible assets possess a complex reputational and emotional
nature, and their value is formed through the perception of target audiences.
They cannot be quickly copied by competitors, which makes them the
strategic foundation for the long-term competitiveness of a territory.

Since various entities act as segments of place branding — such as
countries, cities, regions, nature reserves, parks, tourist sites, and other
territories — their branding can differ. The most widespread approach to
researching the image of countries is the analysis of competitive identity
(Anholt, 2005, May), according to which a national brand is formed through
six interconnected dimensions: tourism, exports, governance, investment and
immigration, culture and heritage, and people. At the same time, for city
brands, this methodology is adapted and takes into account the city’s
international reputation, quality of life for residents, attractiveness to tourists,
business and investment opportunities, cultural offering, as well as
educational and innovative potential. Regarding regions, the works of
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(Biliavskyi, 2019; Kapuza, 2025) generalize branding models of territories at
this level based on indicators such as natural resources, an iconic figure, an
infrastructural structure, a major event, and the specialization of the region.

Despite the differences in approaches to branding different types of
territories, contemporary trends indicate the emergence of a common vector
in their development, associated with the actualization of the values of well-
being, quality of life, and human-centricity. Regardless of whether it
concerns a country, city, region, or tourist destination, the competitiveness
of a place brand is increasingly determined not merely by the presence of
resources or infrastructure, but by the territory’s capacity to provide a
comfortable, safe, and harmonious environment for living, working,
recreation, and self-realization. As a result, wellness is gradually integrating
into various levels of place branding: at the country level — through the
formation of an international image as a quality-of-life destination; at the city
level — through the development of urban wellness, environmental
friendliness, and the comfort of urban space; at the regional level — through
the utilization of the natural-recreational, health-improving, and cultural
potential of the territory. Accordingly, in our view, it is entirely justified to
speak of the appropriateness of distinguishing a wellness model capable of
converting passive natural and infrastructural resources into active
reputational capital. While traditional models focus primarily on objects of
attraction, the wellness model concentrates on human states — physical and
mental well-being, safety, harmony, and life balance, which have acquired
the status of key societal priorities after 2020 (OECD, 2021).

In fact, the wellness economy shapes a value-oriented image of a
territory by creating stable associations with a high quality of life, physical
and mental well-being, environmental friendliness, safety, and a harmonious
lifestyle. In scientific literature, a place brand is also considered a tool for
forming positive associations and the competitive identity of a territory
(Logar, 2025). Analytical tools, including surveys, focus groups, sociological
research, and the analysis of digital communications, allow for the
determination of which characteristics of a territory are most significant for
different target audiences (Boguslavska et al., 2024). At the same time, the
wellness characteristics of a territory are acquiring ever-greater significance.
For tourists, safety, environmental friendliness, and wellness infrastructure
may be decisive; for investors, the quality of human capital and the comfort
of the urban environment; for digital nomads, the balance between the cost
of living, psychological comfort, and opportunities for self-realization.
Within modern place branding, a territory competes not only for resources or
investment, but also for symbolic value, emotional perception, and the
capacity to respond to new social demands of society. This is precisely why
the wellness economy becomes an important factor in differentiating
territories within the global competitive environment and reinforcing their
"soft power".
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Indicative in this context are the results of international rankings of
place brands. For instance, at the national level, the Brand Finance ranking
(Brand Finance, 2025) demonstrates that the United States in 2025 continued
to hold the position of the world’s most valuable national brand due to a
combination of economic power, high innovativeness, consumer activity, and
global cultural influence. Meanwhile, Spain rose from 12th to 10th place,
demonstrating brand development largely due to strong positions in tourism,
healthcare, the service sector, and a comfortable lifestyle — that is, those
components that directly form the wellness image of a territory. In other
words, alongside economic characteristics, a territory’s brand begins to be
associated with well-being, life balance, environmental responsibility, and
human care. This is most noticeably manifested in the field of wellness
tourism, which increasingly acts as a tool for the international positioning of
territories. Thus, Thailand consistently occupies high ranks in the "Desti-
nation 1 Would Like to Visit" category and is associated with hospitality,
health improvement, and wellness recreation. Bali systematically figures
among global leaders according to the criteria of "Outdoor Activities" and
"Mindfulness”, which shapes its brand as the "Island of the Gods" and a
global centre for spiritual renewal (Indotravelteam, 2018). The most popular
countries for medical tourism among international patients are Israel,
Germany, Turkey, and South Korea (Stenka & Chestneysha, 2023). This
indicates that the quality of medical services, the development level of
wellness infrastructure, and the reputation of the healthcare system are
becoming important elements of the international competitiveness of
territories. Furthermore, wellness is being integrated ever more actively into
urban environment development and urban branding. For example, London
topped the rankings of the world’s best cities for the eleventh consecutive
year due to a combination of economic prosperity, liveability, and global
attractiveness. The development strategy of this city is focused on creating a
"fairer, safer, and greener" urban environment, with environmental sustain-
nability and achieving net-zero carbon emissions as priorities. Another
example is Singapore, which demonstrates the effective integration of
environmental policy and urban wellness into its place brand. Over 40%
of the city’s territory is occupied by green zones, the Park Connector
Network is actively developing, and vertical gardens and ecological urban
solutions are being implemented (World’s Best Cities Report, 2026). On the
one hand, this enhances liveability, and on the other, it shapes Singapore’s
international image as an innovative, safe, and ecologically oriented city.
Famous resorts of Ukraine that utilize the healing properties of mineral
waters, such as Truskavets, Myrhorod, Khmilnyk, and Morshyn, can also
serve as examples of wellness-oriented city branding (Zavadynska, 2021).

The aforementioned emphasizes that the wellness economy performs
a significantly broader function than a single economic sector. It acts as the
strategic value core of a territory’s brand, integrating characteristics of
quality of life, health, safety, environmental friendliness, and well-being into
the system of international territorial positioning. The development of
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wellness sectors positively influences tourist and investment attractiveness,
social well-being, the territory’s reputation, and the quality of human capital,
and therefore reinforces its multidimensional competitiveness.

1.3. Wellness-oriented approach to place brand formation

The integration of wellness economy principles into place branding is
based on the assumption of its cross-cutting impact on shaping the value of a
territorial brand by improving the quality of life, increasing the attractiveness
of the territory, and forming positive associations among target audiences.
Accordingly, the study proposes to consider the wellness economy as an
integrative factor that modifies all dimensions of a place brand, reinforcing
its perception and competitive positions.

Further research focuses on the national dimension of place brands.
To confirm the influence of wellness on national brands, an evaluation of the
relationship between the development of the wellness economy and the brand
value of countries was conducted using Pearson correlation analysis in the
Microsoft Excel environment. The countries for the analysis were selected
based on the highest brand value. GDP was also chosen among the control
variables to ensure that wellness truly impacts the country’s brand rather than
being merely a consequence of general economic development.

The results of the analysis revealed a very strong direct relationship
between the volume of the wellness market and a country’s brand value
(Table 1, Figure 2).

Table 1
Correlation matrix of wellness economy indicators

Wellness Brand Travel &

market value S P, Tourism Qa7 YA S
Country ! ! usD of life in brands,
usD usD T development . L
o~ . billion index USD billion
billion billion Index, score
United States 2140.39 32271.14 29.3 5.24 174 565.1
China 950.19 19960.02 19.16 4,94 116.4 115.56
Germany 281.38 4985.35 4.67 5 176.5 87.7
United 261.19 4036.79 1.1 4.96 160.3 1245
Kingdom
Japan 262.44 4406.09 4.19 5.09 177.6 107.9
France 210.85 3522.36 3.16 5.07 152 66.2
India 180.14 2944.48 6.4 4.25 111.8 n.d.
Canada 159.16 2670.82 1.97 4.81 150.2 n.d.
Italy 140.64 2326.27 2.35 4.9 139.1 52.9
Spain 106.17 2200.00 1.73 5.18 176.5 417
Correlation with
national brand 0.986 - 0.986 0.357 0.024 0.884
value

Source: calculated by the authors based on (Brand Finance, 2025; Johnston, 2026;
Euromonitor International, 2025; Numbeo, 2024; World Bank Group, n.d. a; World
Economic Forum Travel & Tourism Development Index, 2024; WIPO, 2025).
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Figure 2. Correlation field of wellness economy indicators

Source: built by the authors in Microsoft Excel based on data from Table 1.

This allows for the assertion that countries with a large wellness market
have a significantly higher national brand value; that is, the more developed a
country’s wellness economy is, the stronger its national brand. Moreover, the
strength of the identified relationship exceeds the correlation of brand value with
tourist attractiveness and the quality of life index, which confirms the transfor-
mation of wellness from a narrow economic sector into a comprehensive tool
for contemporary place branding.

At the same time, establishing a statistical relationship does not in itself
explain the mechanisms of place brand value formation under the influence of
the wellness economy. This necessitates further systematization of its compo-
nents from the perspective of their functional and value-based impact on the
place brand.

In turn, the systematization of the wellness economy components within
the context of place branding requires a transition from a sectoral approach to a
value-oriented one. While in the traditional sense, the wellness economy is
viewed as a collection of sectors related to health and well-being, within the
system of place branding, its components perform the function of shaping
the territory’s value proposition. In other words, each element of the wellness
economy creates a specific type of consumer, emotional, or social value that
influences the perception of the place brand by target audiences.

The systematization is based on the approach of the Global Wellness
Institute (Johnston, 2025), according to which the wellness economy includes
eleven interconnected sectors mentioned in subsection 1.1 of this article.
However, within place branding, it is appropriate to interpret them not merely
as economic sectors, but as tools for creating the symbolic and functional value
of a territory. Thus, wellness tourism shapes the value of a territory through
associations with recovery, safety, recreation, and emotional comfort. The
territory begins to be perceived as a space for relaxation, harmony, and
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psychological reboot. This is particularly characteristic of resort regions, natural
destinations, and cities with a developed wellness infrastructure.

Public health and medical wellness create value by increasing trust in the
territory, shaping the perception of a high level of medical services, safety of
residence, and care for the population. In contemporary post-COVID-19
conditions, the very perception of a territory as a "healthy and safe environment"
has become one of the key factors of international competitiveness.

Mental wellness forms the emotional and psychological component of
the place brand through associations with mindfulness, a harmonious lifestyle,
low stress levels, and a comfortable urban environment. It is this component that
largely determines the attractiveness of a territory for digital nomads, creative
industries, and highly qualified human capital.

Healthy eating and organic food reinforce the environmental and
lifestyle-oriented component of the place brand. They form associations with
naturalness, eco-friendliness, sustainable consumption, and a high quality of
life. For certain territories, culinary culture can become an independent element
of international positioning.

Physical activity and recreational infrastructure create value through the
promotion of an active lifestyle, the accessibility of sports infrastructure, public
spaces, parks, bicycle routes, and urban comfort. As a result, the territory is
perceived as a modern space for self-realization and health maintenance.

Wellness real estate performs a strategic function in shaping the place
brand through the integration of ecological architecture, smart-city solutions,
green infrastructure, and a comfortable living environment. This directly affects
the investment attractiveness of the territory and its ability to attract talent.

Spa economy, thermal / mineral springs, and traditional and comple-
mentary medicine form the historical-cultural and authentic component of the
brand. They allow territories to transform natural resources and local practices
into a competitive advantage, enhancing tourist attractiveness and international
recognition.

Workplace wellness creates value through associations with modern
corporate culture, work-life balance, and a high-quality working environment.
This is especially important for cities and regions seeking to position themselves
as centres of the innovative economy and creative industries.

Not all territories are capable of being simultaneously competitive in all
components of the wellness economy, as their natural resource potential,
infrastructure development level, demographic characteristics, economic
specialization, and socio-cultural identity differ. That is why, in the process of
place branding, it is advisable to choose a priority wellness direction that best
matches the unique competitive advantages of the territory and is capable of
forming its differentiated value proposition. Such an approach ensures a
strategic concentration of resources, increases the authenticity of the place
brand, and contributes to the formation of clear associations in the minds of
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target audiences. The choice of a wellness direction can be based on various
dominants of territorial development: medical and wellness tourism, eco-
friendliness and a sustainable lifestyle, an active lifestyle and sports infra-
structure, mental well-being, wellness education, healthy eating, SPA and
recreational resources, digital wellbeing, etc. In this case, wellness ceases to be
just an individual element of positioning and transforms into the strategic
foundation of the place brand, integrating into its economic, social, and cultural
policies.

In this regard, the formation of the value proposition of a wellness-
oriented territorial brand should be viewed according to a hierarchical principle,
since the perception of a place brand is formed gradually — from basic rational
characteristics to deeper emotional and symbolic associations (Figure 3).

The primary level is functional value,

A\ 7 i . .
Functional value Whl_ch creates the founqlatlon of trust in _the
. 7 territory through safety, infrastructure quality,
Emotional value accessibility of medical services, environ-
mental friendliness of the environment, and

\ / . - . . i

S : liveability. Without ensuring this level, a

ymbolic value i 70 i i
\ 7 territory is incapable of forming a sustainable

wellness positioning, as the basic needs of
target audiences remain unmet.

Figure 3. Components At the ne>_<t Ievgl, the emotio_nal

of a place brand value value of the territory is formed, which

proposition manifests itself through creating a sense of

harmony, psychological comfort, emotio-

Source: developed by the authors. gl safety, and a positive experience of

interaction with the territory. It is this level

that ensures the emergence of an emotional bond between an individual and

the place brand, increases the loyalty of residents, tourists, and investors,
and enhances the subjective perception of the quality of life.

The highest level is symbolic value, where the territory is perceived
not merely as a comfortable place to live or visit, but as the bearer of a certain
philosophy of life. Within this level, the territory is associated with a
sustainable lifestyle, a wellness-oriented identity, and a modern humanistic
way of life, reflecting the global trend of transitioning from a consumer
economy to a wellbeing economy. It is the symbolic level that shapes the
long-term uniqueness of a place brand and its capacity to integrate into the value
system of modern society.

Thus, the hierarchical structure of the value proposition of a wellness-
oriented territorial brand ensures a logical sequence in shaping a territory’s
competitiveness: from creating basic conditions for well-being to forming
emotional attachment and symbolic identification with the place brand.

Value proposition
\7
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2. Conceptual foundations of shaping place brand strength
2.1. The essence and determinants of place brand strength

The concept of brand strength is defined by scholars as a measure of its
ability to dominate in a specific category of goods (or business circles)
(Bogomaz & Zozulov, 2002), the level of brand popularity among buyers, or a
complex of unique competitive advantages and target audience loyalty
(Chervona & Hopka, 2024). The brand strength of products or enterprises
depends not only on objective knowledge about them and the performance
results of enterprises, but also on impressions, capabilities, and the satisfaction
expected from brands in the process of interacting with them (lastremska, 2021).
Practitioners (International Marketing Group Ukraine, n. d.) imply that brand
strength is an indicator of how close the connection is between a company and
its audience. Brand Finance (n. d.) defines brand strength as the total awareness
and perception of functional trust and emotional appeal in the brand’s
addressable market, which is used to create economic value through increased
demand or willingness to pay. Consequently, in contemporary research, brand
strength encompasses cognitive, emotional, reputational, and behavioural
aspects of interaction with stakeholders.

The transference of these approaches into the sphere of place branding
leads to the formation of the concept of place brand strength as an integrated
characteristic of the territory’s perception by various target audiences —
residents, tourists, investors, business, and the international community.
Moreover, relying on the research of Esselment (2018), it can be argued that
place brand strength is determined by how consistently and synchronously
different stakeholders describe and promote this territory in their official
communications. A high level of alignment of key concepts, descriptors, and
associations among various institutions indicates a strong, well-formed,
and valid territorial brand. Conversely, if organizations utilize completely
distinct narratives, the brand is considered weak or blurred. In turn, the
research of lastremska (2022) allows us to state that the basis of place brand
strength is its core identity, which is most often based on historically
established associations of the territory and possesses specific symbols. On
the other hand, it is appropriate to interpret place brand strength not merely
as a communication or image indicator, but as a result of the complex
interaction of tangible and intangible factors of territorial development.

In this context, particular importance is acquired not only by the
formation of a positive image of the territory, but also by the brand’s ability
to ensure the sustainability of this image in a dynamic competitive
environment, socio-economic transformations, and shifts in the value
orientations of society. Unlike product or corporate brands, a place brand is
shaped by a significantly broader range of factors, among which an important
role is played by the population’s quality of life, the level of safety,
environmental conditions, cultural authenticity, institutional trust, social
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cohesion, and the emotional experience of interacting with the territory. That
is why place brand strength is determined not only by the intensity of
communications or the level of awareness, but also by the territory’s capacity
to form long-term positive associations, maintain stakeholder trust, and
stimulate desired behavioural reactions — from repeat tourist visits to
investment activity, entrepreneurial interaction, and migration attractiveness.

Under the conditions of the wellness economy development, the
essence of place brand strength expands significantly, as the competitive
advantages of territories are increasingly linked not only to economic
indicators but also to the ability to ensure the physical, psychological, social,
and environmental well-being of a person. In this case, the territory’s brand
becomes an indicator of the quality of the living environment and a symbolic
marker of comfort, safety, harmony, and sustainable development of the
territory. Accordingly, wellness-oriented characteristics of the territory — a
developed recreational infrastructure, eco-friendliness, availability of
medical and wellness services, opportunities for a healthy lifestyle,
psychological recovery, and social well-being — begin to act as important
drivers for reinforcing the place brand.

Thus, place brand strength is an integral characteristic of a territory’s
ability to form stable positive cognitive, emotional, associative, and
behavioural reactions of target audiences on the basis of a unique identity,
consistency of communications, reputational trust, and the quality of the
living environment, which ensures the competitive attractiveness of the terri-
tory for residents, tourists, investors, and business.

Having reviewed the definitions of various types of place branding,
Kolesnytska (2012) concludes that it is precisely competition that determines
the necessity of forming a brand for territories. Accordingly, the compe-
titiveness of a territory can be interpreted as the behavioural manifestation of
brand strength, which is expressed in the growth of various types of attract-
tiveness, in particular, the wellness attractiveness of the territory. By the
latter, we mean the capacity of a territory to create and maintain conditions
for ensuring the physical, psycho-emotional, social, and environmental well-
being of a person, shaping a positive experience of interaction with the
territory and stimulating its choice as a place of residence, recreation,
investment, or professional activity.

2.2. Forming place brand strength under the influence of wellness

To substantiate the mechanism of the wellness economy’s impact on
shaping the competitiveness of a place brand, we apply a causal approach,
which allows for viewing the territorial brand as a result of the interaction of
socio-economic, reputational, and value-based factors. Within such an
approach, place brand strength is formed under the influence of two
intercomnected components: first, the characteristics of the territory’s
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competitive identity, reflected in S. Anholt’s hexagon model; second, the
development level of the wellness economy, which forms the contemporary
wellness-oriented value proposition of the territory. That is, within the
framework of the model, each of the six dimensions of the place brand
(tourism, investment attractiveness, exports, governance, culture, and
people) is viewed as a function of the core components of brand strength,
modified by the impact of the wellness economy.

The database for constructing the wellness economy indicator consists
of data from the Global Wellness Institute, specifically the report Global
Wellness Economy: Country Rankings (2026). In this study, an aggregated
indicator of the country’s wellness economy volume (in USD) or per capita
expenditures is utilized.

In order to ensure data comparability across countries, the indicator is
normalized using the min-max method (1).

raw i
w e —wmin

Wi = i (1)

where W/ *" — the actual value of a country’s wellness economy;
wmax wmnt — minimum and maximum values in the sample.

An integral index has been formed to quantitatively reflect the Anholt
hexagon (2).

_ Ti+ i+Ei+G;+C;+P;

H i 6 ’ (2)

where T; — number of international tourist arrivals or tourism receipts (source:
World Bank);
I; — foreign direct investment (source: UNCTAD);
E; — export of goods and services (% GDP);
G; — governance efficiency index (source: World Governance Indicators);
C; — number of cultural heritage sites or proxy of cultural activity (source:
UNESCO);
P; — human development index or happiness index (source: World
Happiness Report).

All indicators are pre-normalized using the min-max formula, which
allows them to be brought to a single scale [0;1].
The strength of a place brand can be represented by the formula (3).

BSp, = H;- (1 +W)), (3)
where BSr, —the strength of the country’s territorial brand i;

H; — integral index of brand dimensions;
W; —normalized wellness economy index.
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A multiple regression model is used to test the hypothesis about the
impact of the wellness economy on the strength of the territorial brand (4).

BSr, = Bo+ BiW; + BoH; + ¢, (4)

where S, — reflects the direct impact of the wellness economy;
B, — characterizes the role of structural brand factors;
&; — random error.

To test the model, a sample of 5 countries was formed, which differ in
the level of development of the wellness economy and the positioning of the
territorial brand (Table 2).

Table 2
Calculation of the wellness economy index*
Volume of the wellness economy,

Country USD billions 7
USA 2000 1.00 0.89 1.78
China 950 0.47 0.84 1.07
Germany 280 0.13 0.73 0.95
India 200 0.09 0.61 0.66
Iceland 30 0.00 0.85 0.85

*Wmax = 2000 (USA), W™n = 30 (Iceland). Iceland has a very low W due to its small market, but a
high per capita W (model limitation)

Source: calculated by the authors.

As an approbation for calculating the integrated index of brand
dimensions, four of the six dimensions were selected: Tourism (T) — tourist
receipts / GDP, Investment (I) — FDI inflows (% of GDP), Governance (G) —
Government Effectiveness, and People (P) — Happiness Index. The baseline
statistical data for constructing the index of place brand dimensions were obtained
from international databases, including the Global Wellness Institute (2026),
World Bank Group (n. d. b), Helliwell et al. (2025), UN Tourism (n. d.), World
Bank (2025, December), World Intellectual Property Organization (2025),
OECD (n. d.), and Anholt (2005). Since the indicators have different dimensions
and measurement scales, min-max normalization was applied to ensure their
comparability. As a result, each indicator was brought to the interval of [0, 1],
which allowed for the formation of an integrated index based on the average value
of the normalized indicators. Consequently, the model demonstrates that an
increase in the development level of the wellness economy is accompanied by
an increase in the integrated strength of the place brand.

Conclusions

Recently, wellness has transcended the boundaries of the health industry
and evolved into a comprehensive social and economic concept focused on
ensuring the quality of life and well-being of the population. This shift
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significantly influences the transformation of social value systems, production
and consumption models, and approaches to territorial development.

Despite differences in approaches to branding various types of territories,
contemporary trends indicate the emergence of a common value vector in their
development, associated with the growing importance of human-centricity,
well-being, and quality of life. In this context, wellness is increasingly being
integrated into different levels of place branding, shaping a value-oriented image
of a territory through associations with physical and psychological well-being,
environmental sustainability, safety, and balanced lifestyles.

Consequently, the wellness economy should be considered not merely as
a separate economic sector, but as the strategic value core of a place brand,
integrating key dimensions such as quality of life, health, well-being, safety, and
environmental sustainability into the territory’s positioning system.

The research results indicate a relationship between the level of wellness
economy development and national brand strength: countries with larger and
more developed wellness markets tend to demonstrate higher levels of brand
value and strength. A wellness-oriented approach provides a coherent hierarchy
for shaping a territory’s value proposition—from ensuring basic conditions for
well-being and quality of life to fostering emotional attachment and symbolic
identification of stakeholders with the territory. In this context, territorial
competitiveness can be interpreted as a function of the depth, integrity, and
consistency of its brand value.

The specific nature of a place brand determines the distinctive features
of its formation mechanisms. Unlike product or corporate brands, a place brand
Is shaped by a significantly broader set of factors, including quality of life,
safety, environmental conditions, cultural identity, institutional trust, social
cohesion, and the emotional experience of interaction with the territory.

Accordingly, in addition to brand awareness, place brand strength
depends on the territory’s ability to build stable positive associations, maintain
stakeholder trust, and stimulate desired behavioral responses, including tourism
flows, investment engagement, entrepreneurial activity, and migration attract-
tiveness. In this regard, the impact of the wellness economy on place brand
strength is both direct and indirect. The direct effect is realized through the
formation of a wellness-oriented image of the territory associated with quality
of life, harmony, safety, and well-being. The indirect effect manifests through
the reinforcement of the core components of the territory’s competitive identity.
As a result, place brand strength emerges as an integrated effect of the
interaction between the territory’s functional, emotional, and symbolic charac-
teristics. Empirical support for these propositions was obtained through the
testing of the place brand strength formation model.

The findings confirm the hypothesis regarding the positive impact of
integrating wellness economy principles on place brand strength. It was
established that countries with higher levels of wellness economy development
demonstrate higher values of the composite indicator of place brand strength.
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Furthermore, the results suggest that the wellness economy contributes to
shaping a value-oriented image of a territory based on associations with quality
of life, health, and well-being. At the same time, within the scope of this study,
the component of emotional interaction with target audiences is validated
primarily at the conceptual level and requires further empirical verification using
behavioral and communication metrics, which constitutes a direction for future
research.
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The development of the digital financial
services market in the context of the digital
transformation of the economy has been studied,
taking into account current challenges related to
martial law, the needs of post-war recovery, and
the deepening of Ukraine’s European integration.
The study is based on the hypothesis that Ukraine ’s
digital financial services market has already
formed a basic infrastructural and behavioural
foundation for further growth; however, its
strategic potential in post-war recovery and EU
integration depends on the transition from the
quantitative expansion of digital services to their
qualitative, safe, inclusive, and regulatory-compa-
tible development. The methodological basis of the
study is formed by a systemic approach, compa-
rative analysis, statistical methods for assessing
macroeconomic, financial, and financial-infrastruc-
tural indicators, as well as structural-functional
and cause-and-effect analysis.

The study systematized the key statistical trends
in the development of digital financial services,
analysed the segmental structure of digital pay-
ments, remote identification, and digital lending,
and also conducted a comparison of Ukrainian
indicators with relevant benchmarks of European
Union countries. Particular attention was paid to
the role of cashless payments, the BankID system,
digital government services, FinTech solutions,
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LIMOPOBI
QOIHAHCOBI MOUIYTU
B YMOBAX CYHACHUX

BUKJTUKIB

Hocniooiceno  po3eumox  punky yu@posux
@inancosux nocnye 6 ymosax yughposoi mpamc-
Gopmayii exoHOMIKU 3 YPAXYBAHHAM CYHACHUX
BUKTIUKIB, NOB A3AHUX i3 BOCHHUM CINAHOM, nOmpe-
OaMu NOBOEHHO20 GIOHOBNEHHSL MA NOSTUOTIEHHAM
egponeticokoi inmespayii Yxpainu. [Jocnioscenns
IDYHMYEMbCA HA 2iNOmesl, wjo PUHOK Yugdposux
¢inancosux nocnye Ykpainu edxce cgopmyeas
baz08y iH(hpacmpykmypHy U n068e0iHK08Y OCHO8Y
0151 NOOAIBLUIO20 3DOCMAHHA, OOHAK U020 CMpa-
me2iunull NOMenyian y NOBOEHHOMY BIOHOBJICHHI
ma inmezpayii 0o €C nos sa3anuii 3 nepexooom 6io
KIUIbKICHO20 NOWUPEH s YUPPOBUX cepeicie 00 ix
SKICHO20, 6e3neuH020, IHKII03UBHO20 Ma pe2yiis-
mopno  cymicHoeo poseumky. Memodonociuny
OCHOBY OOCIIONHCEHHSL (POPMYIOMb CUCHIEMHULL NiO-
Xi0, NOPIGHANLHULL AHAI3, CINATMUCTIUYHI MEMOOU
OYIHIOBAHHSL MAKPOCKOHOMIYHUX, (DIHAHCOBUX MA
Qinancogo-inppacmpykmypHux — NOKA3HUKIE,
a maxkoxc CMpyKmypHo-Q)yYHKYIOHANbHULL |
NPUYUHHO-HACTIOKOBULI AHAE3.

Y x00i Oocnioscenns  cucmemamuzoano
KIIOY08i CMAmuCmudHi meHOeHYii po3eumxy yudgh-
posux  ¢hinancosux  nociye,  NPOAHANIZ08AHO
Ce2MeHmHy  CMpYKmypy yugposux niamedicis,
Jucmanyitinoi  idenmucpixayii. ma  yugposoco
KpeoumyeanHs, a markolc 30MICHEHO NOPIGHAHHS
VKPAIHCObKUX NOKA3HUKIE 3 PeleGaHmHuMU OpicH-
mupamu Kpain €gponeticokoco Corosy. Ocobaugy
yeazy npudiieno posi 06e320mieKosUx Niamedicis,
cucmemu BankID, yugposux depoicasrux cepsicis,
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and digital interaction tools between the state,
businesses, and the population. It was determined
that in 20202025, the Ukrainian market under-
went a stage of rapid digital adaptation and formed
abasic digital financial infrastructure; however, its
further development requires a transition from
quantitative growth to improving the quality,
security, inclusiveness, and European compa-
tibility of digital services.

The main barriers to market development
remain regulatory fragmentation, insufficient
completeness in the statistical measurement of
certain segments, cyber risks, uneven access of the
population to digital services, as well as the need
to strengthen users trust in digital financial
products. Practical directions for state policy and
market actions have been proposed, including
harmonization of regulation with EU require-
ments, development of open banking, improvement
of digital identification, strengthening cyber
resilience, formation of a reserved digital financial
infrastructure, and support for comprehensive
digital solutions for small and medium-sized
enterprises, relocated businesses, and households.
It has been established that digital financial
services can become one of the important instru-
ments of Ukraine’s post-war economic recovery,
provided that they are developed responsibly,
securely, and in strategically coordinated manner.

Keywords: digital financial services, digital
economy, FinTech, cashless payments, remote

identification, BankID, digital lending, financial
inclusion, post-war recovery, European integration.

JEL Classification: G20, G21, G28, 033, E42.

Introduction

FinTech-piwens ma  incmpymenmise yugposoi
83aEMO0ii Midic 0epaicasoro, Oi3HeCOM i HACENeHHSM.
Busnaueno, wo y 2020-2025 pp. ykpaincvxuii
PUHOK npotiuios eman weuokoi yugposoi adan-
mayii ma cpopmyeas bazosy yugposy @inancogy
iHppacmpykmypy, 00HaK nooanviuiuil 1o2o po3ei-
Mok nompebye nepexody 8i0 KilbKICHO20 3poc-
mannst 00 NiOGUEHHS IKOCMI, Oe3NeKU, THKII03UG-
HOCIMI Ma €6POCYMICHOCII YUPPOBUX Cepaicis.
Tonosnumu bap’epamu po36umKy puHKy 3a1Uua-
10MbCs pecyIamopHa QpacmMeHmapHicmy, Heooc-
MamHsA NOGHOMA CMAMUCIUYHO20 GUMIDIOGAHHSL
OKpeMUX Ce2MeHmIi6, KiDeppusuKu, HepigHOMIp-
HICMb 00CMYNY HAceNleHHs 00 YUPPOBUX cepeicis, a
makoxc nompeba 6 nocunenni 006ipu  Kopuc-
myeayie 00 yugposux @inaHcosux NPoOyKmis.
3anpononosaro npakmuyHi HANPAMU OEPIHCABHOT
NOIMUKY Ma PUHKOBUX Olll, 30KpeMd 2APMOHIZaYiio
peaymosants 3 gumozamu €C, po3eumox GioKpu-
moeo bauKiHzy, YOOCKOHAeHHA YUPpPosoi ideHmu-
Qixayii, nocunenns Kibepcmitikocmi, popmyearHst
pesepsosarol yudpoeoi pinancosoi ingpacmpyk-
mypu ma NiOMPUMKY KOMHWIEKCHUX YUPpPosux
piwens 0 Manoeo Ul CepeoHbo20 NiONpUEM-
HUYMBA, penokosanoeo Oi3Hecy ma O00MO20CHO-
dapcme. Bcmanoeneno, wo yugposi ginancosi
nocCnyeu MOJNCYmb CMAMy OOHUM 13 6AHCTUBUX
IHCMpYMeHmi6 eKoHOMIKU YKpainu y nosoecHHull
nepioo 3a ymosu ix ionosioanvHozo, Oe3neuHo2o
ma cmpameziuHo CKOOPOUHOBAHO20 POIBUNIKY.

Kniouosi cnosa: 1mdpoBi QiHaHCOBI
nocnyry, nudpposa ekoHomika, FinTech, 6e3ro-
TIBKOBI IIaTeXi, AACTaHIIWHA iAeHTH]IKAIi,
BanklD, uudpoBe kpeautyBaHHs, (iHAHCOBA
IHKJTFO3151, [TOBOEHHE BiHOBJICHHS, €BPOICHCHKA
iHTerpaiis.

In the current conditions of rapid development of the digital economy,

digital financial services (DFS) are becoming one of the key drivers of
economic growth, improving the efficiency of financial markets, and expan-
ding public access to financial resources. The active implementation of
financial technologies (FinTech), mobile banking, electronic payments, and
digital platforms is transforming the traditional financial system, creating
new opportunities for businesses and citizens.

For Ukraine, the issue of developing digital financial services is
becoming increasingly relevant amid the digital transformation of the
economy and integration into the global financial space. In recent years, there
has been significant growth in the sector: the number of users of online
banking, cashless payments, digital wallets is increasing, and the range of
financial services available through digital channels is expanding. Between 2020
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and 2025, the number of issued payment cards in Ukraine grew from 73.4
million to 148.5 million, active cards — from 40.4 million to 65.4 million, and
the number of successful identifications through the NBU BankID —from 7.6
million to 109.4 million. Alongside this, the number of users of the Diia app
increased from 2.5 million in 2020 to over 23 million by the end of
2025 (National Bank of Ukraine, 2021, 2026). In particular, digital finance is
no longer an "additional service" but a basic infrastructure for access to
payments, remote identification, lending, public disbursements, and citizens’
interaction with the state and financial institutions. At the same time, the
digitalization of the financial sector promotes increasing financial inclusion,
especially in remote regions.

The development of digital financial services takes on particular
significance in the context of Ukraine’s post-war economic recovery. Digital
tools ensure the transparency of financial flows, the effective distribution of
state aid, support for small and medium-sized businesses, and also contribute
to attracting investments. They also play an important role in enhancing the
resilience of the financial system in the face of crisis challenges.

Despite the positive dynamics in the development of digital financial
services in Ukraine, there are a number of problems that hinder their full
implementation and effective use. Among the key challenges, it is worth
highlighting the insufficient level of digital and financial literacy of the
population, uneven access to digital infrastructure, as well as issues of
cybersecurity and personal data protection.

In addition, there is a need to improve the regulatory and legal support
for the functioning of digital financial services, to harmonize legislation with
international standards, as well as to develop institutional support for
innovations in the financial sector. It is also an important task to ensure users’
trust in digital financial instruments, which is a critical determinant of their
widespread adoption.

In the conditions of Ukraine’s post-war reconstruction, the issue of
integrating DFS into economic recovery mechanisms will require special
attention, particularly to ensure the effective allocation of financial resources,
support for entrepreneurship, and stimulation of economic activity.
Therefore, there arises an objective necessity for a comprehensive study of
current trends in the development of DFS, identification of key challenges,
and justification of prospects for their further development in Ukraine, taking
into account the needs of post-war economic recovery.

The issues of digital finance have been widely studied in recent years by
both foreign and domestic scholars. In particular, the results of the study
by Bontadini et al. (2024) are useful in terms of justifying the macroeconomic
importance of digital finance, since the authors, based on new indicators of
financial sector digitalization for 21 OECD countries for 1995-2018, prove
that the digitalization of financial services has a direct positive connection
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with productivity, eases credit constraints for SMEs and industries with a
high share of intangible assets. The work of Anton and Afloarei Nucu (2024)
presents the results of a study on how traditional and digital financial inclusion
affect the stability of banks in a sample of 81 countries. The authors use quantile
regression and show a nonlinear relationship: at lower levels, inclusion can
increase risks, but beyond a certain threshold, it has a positive effect on banking
stability. In turn, Xie and Wu (2024), analysing panel data of 30 provinces in
China for 20112021, prove that the development of digital finance promotes
the commercialization of R&D results. At the same time, the positive effect of
digital finance depends on the effectiveness of financial regulation. The
publication by Meng and Xiao (2025) is dedicated to the impact of digital
finance on the development of cross-border e-commerce in China based on
provincial data for 2013-2023. The authors found that digital finance
significantly stimulates cross-border e-commerce, particularly through the
growth of technology markets, internet penetration, and investments in
innovation. In the work by Dias and Perera (2026), a systematic literature review
using the PRISMA methodology is presented, which analysed 50 Scopus
articles from 2013 to 2025. Therefore, the authors summarize that digital finan-
cial methods increase the accessibility, availability, and quality of financial
services for marginalized groups, but their development is hindered by
digital financial illiteracy, regulatory barriers, infrastructure limitations, and
socio-economic inequality.

It is also worth noting the studies of the European Central Bank (ECB)
(European Central Bank, 2024; 2025), which demonstrate how card
payments, online payments, credit transfers, and cash coexist in mature
European markets. The authors emphasize that digitalization in Europe is not
limited to the "abandonment of cash", but involves changes in consumer
habits and infrastructure. According to Eurostat (2025), official data on
internet banking, e-governance, e-commerce, and digital skills have been
systematized. The use of these data allows for comparing Ukraine’s indica-
tors with the European context of citizens’ digital behaviour.

Among domestic scholars, the authors Bondaruk T. and
Bondaruk O. (2025) can be noted, who prove that banks with higher digital
efficiency demonstrate stronger competitive advantages, greater adaptability
to market changes, improved risk management capabilities, and a higher
level of economic security. The researchers conclude that digital banking
products and technologies are a strategic tool for strengthening the economic
security of banks, provided they are integrated into a comprehensive system
of managerial and informational-analytical support. The study by
Yefymenko and Dmytrenko (2025) is dedicated to digital currencies,
CBDCs!, e-hryvnias, stablecoins, cryptocurrencies, and virtual assets.
The authors emphasize the need to develop the e-hryvnia project, legalize the

! cBDC (Central Bank Digital Currency) — central bank digital currency.
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virtual assets market in accordance with FATF? standards, strengthen
AML/CFT-procedures® and integrate digital assets with banking and
payment infrastructure.

The research by Kornivska (2025) is useful in terms of revealing the
social risks of financial digitalization. The author considers digital finance
not only as a technological or economic phenomenon but also as a factor of
social, psychological, and institutional changes. The impact of digital
financial technologies and digital credit on consumer behaviour, financial
discipline, responsibility, and an individual’s economic freedom is also
analysed. In the work by Hniezdovskyi et al. (2024), the role of the digital
financial space in ensuring Ukraine’s economic growth is substantiated. In
particular, a SWOT analysis and a time series analysis regarding cashless
transactions and GDP were applied. The authors argue that the growth of
cashless transactions has a moderate positive impact on GDP, and digital
finance has the potential to stimulate economic growth. The article by
Hlushchenko and Veriutin (2025) is dedicated to the development of digital
financial services in Ukraine, as well as the analysis of current trends, risks,
and regulatory issues.

At the same time, the issue of post-war use of digital finance as a tool
for recovery, especially in terms of digital lending to SMEs and households,
remains studied fragmentarily.

Overall, based on the results of the analysis of available scientific
publications, it can be concluded that the digital financial services market is
growing faster than its institutional bottlenecks are being eliminated. Ukraine
demonstrates a very rapid digitalization of payments, identification, and
government services, but at the same time it faces a deficit of harmonized
statistics for certain segments, high concentration of certain markets,
increasing cyber risks and fraud, uneven digital and financial literacy, as well
as the need to align regulation with European rules. Therefore, the main
scientific and practical question is not only how fast the market is growing,
but also whether this growth is transforming into a sustainable, safe, and
inclusive model of financial digitalization.

The purpose of the article is, based on official and authoritative
sources, to assess the dynamics, structure, problems, and prospects of the
digital financial services market in Ukraine over the past years and to identify
areas that have the greatest potential for post-war economic recovery and
European integration.

The study put forward the hypothesis that the market for digital
financial services in Ukraine has already formed a basic infrastructural and

2 FATF (Financial Action Task Force) — an international organization that sets standards for combating money
laundering, terrorist financing, and other financial crimes. In the context of digital finance, FATF develops
recommendations for regulating cryptocurrencies, virtual asset exchanges, and other financial intermediaries.
8 AML (Anti-Money Laundering) — anti-money laundering; CFT (Countering the Financing of Terrorism) —
countering the financing of terrorism.
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behavioural foundation for further growth; however, its strategic potential in
post-war recovery and integration into the EU depends on the transition from
the quantitative spread of digital services to their qualitative, safe, inclusive,
and regulatory compatible development. In particular, the greatest effect for
the economy can be achieved by combining digital payments, remote
identification, digital lending, insurance, and government services into
unified client-oriented ecosystems.

The structure of the main part of the article consists of four interrelated
sections: the first one systematizes the key statistical trends of the Ukrainian
DFS market, assesses the segmental structure of payments, remote
identification, and digital lending; the second section compares Ukrainian
DFS market indicators with relevant benchmarks of EU countries. The third
section is devoted to identifying regulatory, infrastructural, and behavioural
barriers to market development, and the fourth — outlines scenarios for the
development of the DFS market and summarizes recommendations for state
policy and the market.

1. The state of the digital financial services market in Ukraine

Since 2020, the development of the Ukrainian DFS market has had a
wave-like character, but overall it has demonstrated an upward dynamic. The
pre-war period of 2020-2021 was a phase of rapid expansion of the card
market, active migration of payments online, and explosive growth of
BankID and Diia. 2022 has become a test of resilience: the terminal network
has shrunk, but cashless payments and remote identification have not
stopped. 2023-2025 showed not just recovery, but a transition to a quali-
tatively higher level, which consisted of growth in the share of NFC
payments, a sharp increase in BanklID, the restoration of the terminal network
above the pre-war level, and a further shift in consumer demand towards
online and mobile channels (Table 1).

Table 1
The state of the digital payment transactions market in Ukraine

POS-

terminals Cashless Ceshillzss SLEEEE Users of
Issued | Active . transac- BankID i
in the transac- . Diia",
cards, cards, . . tions, NBU .
s L commercial tions, - . e million
million | million . L billion identifica-
and service million . L people
UAH tions, million
network
2020 73.4 40.4 375.0 5211.2 2208.7 7.6 2.5
2021 89.1 46.3 426.5 7039.7 3090.9 30.2 12.0
2022 109.8 46.3 359.2 6997.4 2996.3 32.8 18.5
2023 115.1 52.1 4495 7397.2 3980.0 42.9 20.0
2024 132.0 58.8 496.6 8184.8 42435 87.7 21.0
2025 145.8 65.4 558.6 9184.9 4684.8 109.4 23.0

Source: National Bank of Ukraine (2021, March 3), official announcements of the Ministry
of Digital Transformation and the "Diia" portal.
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Over six years, the number of issued cards has practically doubled,
while active ones have increased by almost 62%. This means not just an
increase in the number of payment instruments, but a deeper inclusion of the
population into the digital payment ecosystem. An even more pronounced
growth is observed in the NBU’s BankID: from 7.6 million successful
identifications in 2020 to 109.4 million in 2025, which is approximately
14 times more. The number of Diia users over the same period increased from
2.5 million to over 23 million people, making it a key platform for digital
interaction between citizens and the state and, indirectly, with financial
services.

The analysis results of the Ukrainian DFS market by segments
demonstrate that it has already passed the phase when the main digital driver
was P2P-transfers. In 2020-2022, card-to-card transfers dominated in terms
of cashless transaction amounts, but from 2024, the leadership by both
volume and amount has shifted to payments in trade and service networks.
That is, this trend is in the "maturity"” stage. Digital finance increasingly
serves not only "money transfers” but also everyday consumption, retail
payments, and integrated services. Online payments remain a consistently
important segment, although their share by volume has decreased compared
to 2020 due to the faster growth of POS/NFC-payments* (Table 2).

Table 2

Structure of the Ukrainian digital services market

Retail network Internet
quantity amount quantity amount quantity amount
2020 49.8 26.9 36.5 29.1 12.6 42.8
2021 52.4 28.4 25.9 23.3 12.7 43.6
2022* 52.0 23.1 27.0 15.6 15.6 58.3
2023 66.9 404 17.9 16.2 10.1 37.1
2024 73.4 46.8 13.6 14.7 8.2 311
2025 74.3 50.9 13.9 16.4 7.3 26.3

* for 2022, NBU published these shares in the format "May—December 2022"
Source: National Bank of Ukraine (2021, March 3, 2026, February 16).

The most difficult segment to assess is digital lending, because
Ukraine’s official statistics still do not provide a complete annual series of
"all digital loans in the economy". However, available indirect data indicate
a clear increase. In 2023, more than 4 million identifications for financial
services were carried out through the NBU’s BankID; in 2024 -
over 5 million; and in 2025, the number of commercial identifications
exceeded 6 million (Figure 1). At the same time, the NBU notes that in 2024,
the volume of retail loans provided by financial companies increased by

4 POS/NFC-payments — this is a contactless method of paying for goods or services, in which data is
transmitted from a device (smartphone, watch) to a terminal via technology Near Field Communication (NFC).
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a quarter compared to 2023. Therefore, the non-bank segment, integrated
with remote identification and scoring models, remains the main driver of
digital lending (National Bank of Ukraine, 2026, February 3).

120
100

6,5
5,8
80
60
40 5 34 K 81.9 1029
2
0 0,5 7 222 29,7 38,7

2020 2021 2022 2023 2024 2025

o

m Non-commercial m Commercial

Figure 1. Dynamics of identifications in the BankID NBU system, million units
Source: National Bank of Ukraine (2026, February 3).

It is also important to note that in 2024-2025, new commercial
participants of the NBU BankID continued to join the system specifically
with online lending services. This does not provide an exact measurement of
the volume of digital loans, but it confirms that remote identification and
digital credit onboarding remain one of the most dynamic segments of the
market (BankID, 2025).

Overall, in Ukraine, compared to other European countries, the
FinTech market is developing more slowly, has certain legislative
restrictions, is weakly capitalized, and is concentrated in narrow niches —
mainly payment services and online lending.

Although there is no official statistics in Ukraine on the volumes of
P2P loans for business, an analysis of indirect indicators allows us to assert
that the market scale is currently small. In 2016, at the initial stage of the
segment’s development, the National Bank estimated the total volume of P2P
loans at approximately UAH 5 billion (Interfax, 2016, December 15). This is
a very modest amount for Ukraine’s economy — experts emphasized that it
is significantly lower than the funding needs of SMEs. Subsequently, from
2018 to 2021, the P2P market in Ukraine developed slowly. In 2022, the
impact of the war became a significant shock to it: investors sharply reduced
their activity due to increased risks, and many business borrowers ceased
operations. In that same year, the volumes of new crowdlending practically
froze. Only in 2023-2025, along with the stabilization of the economy, there
was some revival, but even by the end of 2025, the volumes of P2P loans for
SMEs remain minimal compared to bank lending or government support
programs. For example, in 2022, only 20% of Ukrainian SMEs had access to
favourable lending (Medko, 2025), and the P2P sector has had little impact
on this situation so far.

According to the Ukrainian Association of FinTech and Innovative
Companies (UAFIC), in 2025 there were 257 FinTech companies operating
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in the market (in 2024 — 260), 38% of which operate in the international
market, and 78% are based in Kyiv. As of 2024, the total market valuation
amounted to USD 1.5 billion.

As noted by the Deputy Governor of the NBU, O. Shaban, in 2025
another key trend was clearly outlined — the active implementation of
artificial intelligence (Al) in financial services. Al is gradually being integ-
rated into financial processes, opening up new opportunities for automation
and improving the level of customer service, increasing the accuracy of
creditworthiness assessments, enhancing compliance and risk monitoring
processes, combating fraud, and increasing the efficiency of the operational
activities of financial institutions. The National Bank considers Al not as a
one-time initiative, but as an infrastructural innovation that should support
the effectiveness of the regulator’s functions and the innovative development
of Ukraine’s financial ecosystem as a whole (UAFIC, n. d.).

If we consider the structure of the FinTech market in 2025 compared
to the previous year, some changes can be observed (Figure 2).

0,
Technology and Infrastructure Cal: 36%

Payments/Money transfer [ 50/ 18%

Personal and consumer lending _ﬂo 10%
Regtech [ ao; "
Digital/Neobanks ﬂ %

Personal finance/ Wealth management 1%7%
Business lending -4%%

3%
3%

3%
Insurtech S8 30/

Consulting/Analytical systems

LegalTech [/t
3%
Marketplace [ 50,

; B 2%
Blockchain/Crypto g 20

Cybersecurity/Anti-fraud  [lkem 49

2%
2%

Crowdinvesting 0 (%)/o

Digital Comparison Tool [,

Electronic wallets

0% 5% 10% 15% 20% 25% 30% 35% 40%

m2025 m2024

Figure 2. Distribution of FinTech companies by areas of activity in 2024-2025
Source: created by the author based on data from UAFIC (n. d.).

ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2026. N° 3 67



DIGITAL SPASE

The largest market share in 2025 was held by technology infrastruc-
ture, indicating a stable demand for IT solutions for financial institutions.
Payment services and money transfers remained in second place, with a 3%
growth compared to 2024. The analysis based on NBU data showed that the
growth of user trust in cashless payments and the increasing popularity of
contactless payments stimulate the creation of innovative solutions in this
area. The third place, with a slight growth rate, was occupied by the consumer
lending segment.

RegTech® demonstrates steady growth, which may be associated with
strengthening regulatory requirements and the need to automate compliance
processes. Neobanks and personal finance management companies have also
shown growth. The areas of LegalTech, InsurTech, marketplaces, and
blockchain/cryptocurrencies remain at a stable level. Cybersecurity and fraud
prevention remain relevant, although their share has decreased. Taking into
account the increasing cyber threats, this area is relevant and requires
attention. New areas have emerged, such as crowdinvesting and digital
comparison tools, each of which has a minimal market share. This indicates
a search for new financing models and increased transparency of financial
services.

2. Comparison of the DFS market in Ukraine with European
countries

To understand the current state of the digital financial services (DFS)
market in Ukraine and identify gaps in its development, it is worth comparing
the indicators of internet banking usage by the population, the maturity of
digital payment behaviour, and institutional readiness for remote interaction
with EU countries: Germany, Lithuania, and Romania. The expediency of
choosing these particular countries is explained by the fact that Germany has
a large, mature DFS market and serves as a benchmark for large-scale digital
banking. Lithuania is one of the most digitally developed small markets in
the EU and is close to Ukraine in terms of elD/fintech-first logic. Romania
Is a convergent country with a lower level of digital penetration than Western
European countries, which makes it a useful reference for Ukraine.

As of 2025, the level of internet banking usage in the European Union
remains one of the highest in the world and continues to grow, remaining
significantly higher than in Ukraine (Table 3). In EU countries in 2025,
68.7% of the population aged 16—74 used internet banking (Eurostat, 2025,
March); among internet users, this indicator was 80-90%. According to
Eurostat, in Germany, the internet banking usage rate in 2024 was about
80.7%, while in Romania it was about 47.1%. In the Baltic countries,

5 RegTech (Regulatory Technology, regulatory technologies) — is a set of tools and software solutions based
on the latest technologies (artificial intelligence, Big Data, blockchain, cloud computing) that help financial
institutions and companies fulfil regulatory requirements faster, more efficiently, and more cheaply.

68 ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2026. N2 3



DIGITAL SPASE

particularly in Lithuania, most regions also showed high indicators — at least
80%. Therefore, this means that the EU already has a clearly defined "digital
corridor" of mature online banking markets. Ukraine does not yet have a
direct Eurostat-compatible estimate of this indicator, but its indirect data, in
particular 95.2% of cashless card transactions by number in 2025, a high
number of identifications through BanklID, and over 23 million users of Diia,
indicate a very high actual digital activity in payment and identification
services.

Table 3

Comparison of the DFS market in Ukraine and some EU countries

Indicator Ukraine Germany Lithuania
UAH 7.157 -
Market volumes /' | yion (9 512 USD 2.12trillion &y 166 pillion USD 38.31 billion
sxello @ alE billion card (e (EMI/P16payments) | (digital payments)
payments . payments)
transactions)
Share of the
population aged
16-74 who used 61.00 70.71 79.28 30.97
internet banking
in 2025, %
;g'yﬁ;‘t”w” = 2.285hbillion - 1.986 billion —
9,512 billion transactions: number of payment  number of payment

Cashless card
operations, 2025

transactions
worth UAH 7.157

45.34% — share
of card

transactions;
72.84% — share of
card payments;

transactions;
76.31% — share of
card payments;

trillion; share — ayments; 7.23 ol e
65.4% by amount _ billion - number 18 billion - 1.516 billion -
' of card number of card number of card
. transactions transactions
transactions
. National SSO-
elD — functions . .
109.4 million of the ID-card / f:;j;:}ocr‘e;]f‘tﬁg'[”
electronic e-residence diaital 1D-card CEI
Remote digital identifications — permit and the 1.36 million g
. R . started on March
identification NBU BankID, AusweisApp Smart-ID users 20. 2025. and
over 23 million application, natlionwiéie
Diia users effective since imol .
2017 implementation —

from June 2, 2025

Source: compiled by the author based on data from the NBU and other open sources
(Eurostat, 2025; Zholobetskyi, February 16, 2026; Mordorlntelligence, February 9, 2026;
Invest Lithuania, n.d.; Vorniceanu, 2025, April 4; ECB, n.d.; 2026, January 29;
AusweisApp, n. d.; Roeid, n. d.).

According to Table 3, Ukraine demonstrates a very high level of
digital banking usage among card users and rapid growth of BankID/"Diia".
Lithuania stands out among the compared EU countries with the highest
share of internet banking and developed digital identification. Germany has
the largest absolute scale of digital/mobile payments, but the share of card
payments is lower than in Lithuania. Romania is growing rapidly; however,

6 Emi (Electronic Money Institution) — electronic money institution; Pl (Payment Institution) — payment
institution
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in terms of internet banking and digital identification, it still noticeably lags
behind Germany and Lithuania. Thus, Ukraine has already achieved a high
degree of digital intensity in payments and remote identification, but it lacks
harmonized statistics and full-fledged regulatory and institutional frame-
works at the EU level. That is, technologically Ukraine is moving very
quickly in certain areas, but for full integration into the European financial
space, a deepening of security standards, open banking, eIDAS compatibility
(European regulation), and consumer protection is needed.

3. Problems and challenges of the development of the digital
financial services market in Ukraine

A thorough analysis of the current state of the DFS market in Ukraine
has made it possible to identify the main problems and challenges that hinder
the full development of the market and integration into the digital financial
space of Europe.

The most systemic problem is regulatory. The digital financial
services market in Ukraine is developing rapidly, but unevenly: standards for
payments, open banking, remote identification, electronic money, and non-
bank lending are advancing at different speeds. The National Bank of
Ukraine (NBU) already explicitly sets the task of integrating into the EU
financial services market and developing modern financial services, and the
preliminary assessment of NBU’s BankID for compliance with elDAS
requirements is an important step; however, the very fact of such an
assessment shows that the harmonization process is not yet completed.

The second problem is infrastructure resilience. The war has shown
that digital finance depends not only on banks and payment companies but
also on electricity, communication, cloud resilience, cybersecurity, and the
ability to quickly restore the network of terminals. In 2022, the number of
payment terminals decreased to 359.2 thousand, but then the market
recovered to 496.6 thousand in 2024 and 558.6 thousand in 2025. This to
some extent demonstrated the resilience of the terminal system, however, it
does not eliminate the risk of local disruptions, especially for frontline, rural,
and de-occupied territories (National Bank of Ukraine, 2023, March 3).

Another important issue is cybersecurity and fraud. According to the
NBU, the amount of losses from fraudulent card transactions in 2024
increased by 37% — to UAH 1.1 billion, and in 2025 it increased further by
24% — to UAH 1.4 billion. At the same time, the number of incidents
decreased in 2025, but the average amount of a single fraudulent transaction
increased to UAH 5,536 (National Bank of Ukraine, 2026, April 17). That is,
the risks are becoming not so much more widespread as more costly for users
and the system as a whole.

We should also note another set of issues in the form of inclusion,
trust, and competence. A 2021 study by the NBU and USAID showed that
the financial literacy index of Ukrainians was 12.3 out of 21 points — below
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the basic OECD benchmark of 14 points. This means that the rapid growth
of digital services is occurring against the backdrop of insufficient readiness
of a significant part of the population to make informed product choices,
manage risks, protect personal data, and understand the cost of credit. That
is why the NBU has identified digital financial literacy and payment security
as separate priorities in the strategy until 2030. (USAID, 2021).

Another problem can be singled out, which significantly complicates
the task of researching such a rapidly developing digital services sector — the
insufficient transparency of certain segments of public statistics. For
payments, cards, and infrastructure, the NBU publishes detailed and high-
quality series. In contrast, for digital lending, it is necessary to combine
materials from annual reports, quarterly reviews of the non-banking sector,
BankID statistics, and appendices to xlIsx reviews. For academic research and
the development of evidence-based policy, this is a significant limitation.

4. Prospects and development scenarios of the Ukrainian DFS
market

The analysis of the current state of the digital financial services market
in Ukraine, its comparison with the practices of EU countries, as well as the
identification of key problems and challenges, indicate the presence of
significant potential for further digital transformation of the financial sector,
provided that institutional capacity, regulatory coherence, and technological
resilience are strengthened. In this context, the development of scenarios and
the determination of the prospects for the development of the DFS market
acquire particular scientific and practical significance, as they make it
possible to outline possible trajectories of its evolution, assess risks and
opportunities, and form strategic guidelines for Ukraine’s integration into the
European digital financial space.

Based on the conducted analysis, it has been established that Ukraine
has the greatest potential in five segments.

The first is digital payments for everyday consumption: POS/NFC
payments already prevail in number and amount, and the share of tokenized
cards has increased to 16.5 million in 2024 and 20.7 million in 2025, meaning
that the digital wallet has effectively become a mass tool.

The second is remote identification as an "infrastructure linking" for
all other financial services.

The third is digital lending to the population and small businesses,
primarily at the intersection of non-bank financial companies, scoring, and
remote onboarding.

The fourth is embedded financial services, that is, the integration of
payments, lending, insurance, instalments, account opening, or other finan-
cial services directly into non-financial digital platforms (embedded finance)
at the intersection of government services, marketplaces, telecom channels,
and banking APIs.
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The fifth is convergence with European eIDAS frameworks and the
future open banking (National Bank of Ukraine, 2023, August 10).

In the context of post-war recovery, the rapid development of these
segments can become a significant driver of growth for Ukraine’s economy. The
logic of the impact of digital financial services (DFS) on socio-economic deve-
lopment should be considered through the prism of the sequential
deployment of digital interaction between the consumer and the financial
system: from remote identification and digital onboarding to accessing
payment, credit, insurance, and investment services. As summarized in
Figure 3, itis precisely the combination of the availability of digital channels,
reduced transaction costs, expanded financial inclusion, and simplified
access to financing that creates a multiplicative effect, which promotes the
activation of economic activity and creates prerequisites for the restoration
of economic dynamics.

Payments # Lower transaction
/ and wallets costs \

Remote Client Diaital credit Access Economic
identification onboarding 9 to financing recovery

\ Insurance and = Wider financial /

investment services inclusion

Figure 3. Mechanism of the impact of digital financial services on the recovery
of Ukraine’s economy

Source: created by the author.

In terms of the impact on economic growth in the future, several
scenarios for the development of the DFS market in Ukraine can be
considered.

The inertial scenario foresees the preservation of positive dynamics
in digital payments and the further expansion of the use of remote identi-
fication systems, in particular BankID, but without a qualitative breakthrough
in the field of digital lending, open banking, and full integration with the
European financial space. Under such conditions, the main drivers of market
development will remain payment services, state digital platforms, and
consumer FinTech, while the potential of more complex financial products
will be realized slowly and fragmentarily.

The scenario of accelerated integration can be implemented provided
that the national regulatory environment actively aligns with EU require-
ments, open banking standards are introduced, the level of cyber resilience
of the financial infrastructure is increased, and the quality statistical base for
monitoring digital financial services is expanded. In this case, Ukraine will
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have the opportunity to transition from a market model of fast and predominantly
applied digital services to the formation of a full-fledged ecosystem of
standardized, safe, and interoperable European-style digital finance.

The reconstruction leap scenario is associated with post-war econo-
mic recovery, within which digital financial channels can become a key
infrastructure for carrying out social and compensation payments,
microloans, insurance of war and property risks, reimbursement for damaged
property, as well as financial support for small and medium-sized enterprises.
This conclusion is based on the already formed role of "Diia", BanklID, and
digital payments during the war period as tools for ensuring the continuity of
financial interaction between the state, businesses, and the population.

Regarding the development of effective steps in state policy, the
following priority areas can be identified. Firstly, introduce a separate public
statistical series on digital lending — by sales channel, type of product, groups
of borrowers, and loan value. Secondly, accelerate the harmonization of
BankID, the payment market, and future open banking with European stan-
dards. Thirdly, make payment security and digital financial literacy part of
mass recovery programs, not just educational initiatives. Fourthly, to develop
and maintain infrastructural redundancy — backup, duplicate, or alternative
elements of digital financial infrastructure that ensure the continuity of
payment, banking, identification, and other financial services in case
of technical failures, cyberattacks, system overloads, or physical damage to
the infrastructure, namely: backup power, communication, terminal
networks, cloud resilience — as an element of financial security.

Conclusions

The conducted study provides grounds to assert that in 2020-2025, the
Ukrainian digital financial services market underwent a stage of intensive
digital adaptation and gradually moved towards the formation of a basic
digital financial infrastructure. During this period, cashless payments
established themselves as the dominant form of card transactions, remote
identification acquired the characteristics of a mass tool for access to finan-
cial and state services, and digital platforms, primarily Diia, became an
important element of the everyday financial behaviour of the population. This
overall confirms the proposed hypothesis regarding the presence of a basic
infrastructural and behavioural foundation for the further development of the
digital financial services market.

At the same time, the study confirmed that the mere fact of the
widespread use of digital services is not a sufficient condition for realizing
their strategic potential in post-war economic recovery and Ukraine’s
European integration. For the further development of the DFS market, the
priority should be not only expanding the client base but also moving towards
responsible design of digital financial products. This involves the imple-
mentation by banks and FinTech companies of more understandable and
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accessible interfaces, more transparent disclosure of the full cost of credit
products, strengthening anti-fraud mechanisms (tools and procedures that
help detect, prevent, and minimize fraud in digital financial services), the
application of personalized risk limits, as well as wider use of digital
identification tools and data to reduce the cost of onboarding and subsequent
customer service.

A particularly promising direction is the development of compre-
hensive digital solutions that combine lending, insurance, and government
services for the needs of small and medium-sized enterprises, relocated
businesses, as well as households that are restoring housing, property, or
sources of income. In this format, digital financial services can perform not
only a service, but also a restorative function, providing faster access to
financial resources, reducing administrative barriers, and increasing the
targeting of government and market support.

The author connects the prospects for further research primarily with
the development of a unified methodology for measuring digital lending in
Ukraine, which would be suitable for international comparisons and would
allow for an accurate assessment of the scale, structure, and risks of this
segment. Equally important as a scientific task is the formation of approaches
to assessing the contribution of digital financial services not only to
increasing payment convenience but also to the growth of productivity,
investment activity of SMEs, the speed of community recovery, and long-
term financial inclusion. Solving these research issues will make it possible
to move from merely recording the high dynamics of the market to a more
complete, systemic, and internationally comparable measurement.
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This study examines the ISX in weak-form
market efficiency from August 2014 to August
2024 by testing the random walk hypothesis using
daily data for the 57 individual constituents of the
ISX60. The paper applies a number of statistical
techniques, including unit root tests (Augmented
Dickey-Fuller and Phillips-Perron), autocorre-
lation (Ljung-Box Q-statistic), and variance ratio
and runs tests. We report evidence of statistically
significant bias against the random walk hypothe-
sis. While all stocks demonstrate stationarity,
70-79% of the stocks are stated to have violated
the hypothesis of the random walk on several tests
at the 5% significance level. The index also
exhibits particularly strong evidence of market
inefficiency, with variance ratio metrics falling
within the 0.50-0.75 range, demonstrating
evidence of market inefficiency and significant
mean reversion. This information suggests that
empirical data from prior prices can indeed
predict possible returns, thus demonstrating a
weakness in the weak-form efficiency of the
market. In combination with evidence from prior
research on border markets, attributed to thin
trading, limited market liquidity, information
asymmetry, herding behavior, and a lack of
strong market infrastructure, this research helps
to identify the potential for technical trading and
suggests that transaction costs may hinder market
inefficiency. The research also identifies several
areas of focus for market infrastructure, such as
enhanced liquidity, improved frameworks for
disclosures, and a greater role for institutional
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OL|IHIOBAHHA
IHOOPMALINHOI
EQEKTUBHOCTI
HA IPAKCbKOMY
®OHOOBOMY PUHKY

Hocnioocenns  oyinioe  inghopmayitiny  egex-
mueHicme punky 1SX 3a nepioo 3 cepnns 2014 p. no
cepnenv 2024 p. wnsxom nepesipku 2inomesu npo
BUNAOKOBUIL XAPAKMEDP 3MIHU YiH 3 BUKOPUCTAHHAM
wjo0eHHUX OaHux onst 57 oxpemux cknadosux ISX60.
3acmocoeano HuzKy cmamucmuuHux memoois,
30Kpema mecmu Ha OOUHUYHT KOPeHi (DO3uupeHutl
mecm [iki-@ynnepa ma Il ['imwinca-Ileppona),
aemoxopenayito (Q-cmamucmuxa Jlonea-bokca)
ma KoegiyicHm OuUcCnepcii, a maxKoic nPoBOOUMbCsL
mecmyeanns. Buaeneno cmamucmuyno 3nauyuyi
00Ka3U GIOXUIEHHsL 6i0 2INOMe3u CMOXaAcCmuyHoi
OuHamiku yin. Xoua 6ci axyii OeMOHCmpYIomb
cmayionapuicms, 70-79% axyiil, ax cmeepoicy-
€MbCsA, NOPYWUIU 2inomesy CmMoxacmuyHoi ouHa-
MIKU YiH 3@ KUIbKOMa mecmamu Ha  Pi6Hi
suauywocmi 5%. Inoexc Oemoncmpye ocoonuso
8a20Mi QOKA3U HeeheKMUBHOCT PUHKY, NPUHOMY
NOKA3HUKU Koeghiyienma oucnepcii nepedysaromo y
dianaszoni 0,500,735, wo ciouums npo GioxuneHHs
6i0 2inomesu egekmueHOCMi ma  HASAGHICTb
eghexmy nosephentsi 00 cepeoHbo2o 3Hauenns. Lle
6Kazye HA me, WO eMnipuuni OaHi 3 NONEpPeoHix
npaiicié OUCHO MOJNCYMb NEPeOdAAmMU MONCTUBY
npubymrosgicms, O0eMOHCMPYIOUU MAKUM YUHOM
cnabkicme eghekmusHocmi purKy. Y noeoHawnHi 3
OaHUMU NONEPeoHix 00CTiOHCeHb NPUKOPOOHHUX
PUHKIG, SIKI NOSACHIOOMbCL CIAOKOI0 MOP2IGaeio,
00MedHCeHOI0 TKGIOHICIIO PUHKY, THHOPMAYITIHOW
acumempiero, cmaoHol0 NOBEOIHKOI0 Ma Hedoc-
MaAmHb0  PO3BUHEHOI0  PUHKOBOIO  TH(hpacmpyk-
Myporo,  OOCTIONCEHHST  OONOMALAE  BUSHAYUTNU
nomeHyian Oisk MEeXHIYHOT Mopeieni ma nPueoOUMb
00 NpunywjeHHs, wo MpAaH3aKYiiHI SUMPAMu
MOJHCYMb CIMPUMYBAMU NPOSIBU PUHKOBOT Heeqhek-
muerocmi.  JlocniodicenHst  8U3HAYAE  KUIbKa
HANPAMI@ PO3BUMKY DUHKOBOI iHppacmpykmypu,
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investors to foster market stability. The proof aids
in the comprehension of the efficiency dynamics
of frontier markets and the Iraqgi equity market’s
impact on economic growth.

Keywords: random walk hypothesis, market
efficiency, Iragi Stock Exchange, frontier mar-
kets, variance ratio test, emerging markets.

30Kpema niosulenHs ikgiOHOCHI, 800CKOHAIEHHS
cucmem po3kpumms iHgopmayii ma nocuneHHs
POl THCMUmMyYitiHux iH8ecmopie y CHpusiHHi cma-
oinbHocmi punky. Ompumari pe3yiemamu Oarms
3M02Yy Kpaue 3p03yMimu OUHAMIKY epekmueHocmi
NPUKOPOOHHUX — DUMKIG MA  GHAUE  IPAKCLKO2O
@POHO06020 PUHKY HA EKOHOMIUHE 3POCIAHHSL.

Knwouoei crosea: Tinore3a BHIAIKOBOTO
OiykaHHs1, eeKTHBHICTh PUHKY, Ipakchka (OHI0BA
Oip>ka, IPUKOPJIOHHI PUHKH, TECT Ha Koe(iuieHT

JICTIEPCii, PUHKH, 1110 PO3BUBAIOTHCSL.

JEL Classification: G14, G15,C58, (12, 016.

Introduction

In the domain of finance, Fama (1970) developed the efficient market
hypothesis, which posits that all available information is incorporated into
asset prices. For the weak-form market efficiency hypothesis, which is the
focus of this study, the current price captures all available information on
previous price series, meaning that the price can be analyzed to make
abnormal returns. This is tested through the random walk hypothesis (RWH),
which presumes that price changes are independent and come from the same
distribution. When stock returns are analyzed to determine whether they
follow a random walk, we arrive at weak-form market efficiency, a paradigm
shift in the understanding of investment, regulation, and financial theory.

Theoretically, there has been a lot of work done on the efficiency of
markets in developed economies; on the other hand, frontier markets are still
relatively unexplored despite their increasing significance in worldwide capital
investment. Frontier markets are smaller in size, have less liquidity and lower
institutional participation, and have unformed regulatory frameworks. These
characteristics present unique obstacles for efficient price discovery.
These markets are very useful for testing different combinations of variables,
such as institutional and market microstructure, resulting in various levels of
efficiency. In particular, the Middle East and North Africa (MENA) regions
have varying degrees of efficiency, with some markets exhibiting develop-
mental characteristics and others remaining significantly inefficient.

The Iragi Stock Exchange (1SX) began operations in 2004. The exchange
is one of the smallest and underdeveloped stock markets in the Middle East, with
a market capitalization of less than 1% of the Arab Financial Markets. The daily
trades of 1SX show typical characteristics of frontier markets; these include
limited liquidity, more retail investors than institutional, greater trading
volatility, limited foreign investors, and political and economic risk. The ISXis
vital in distributing economic resources related to the reconstruction of Irag. The
market infrastructure has been adapted to facilitate electronic trading, introduced
in 2009, and the 1SX60 index. However, the efficiency of the market continues
to be in question.

The most recent research publications indicate that analyses of studies
concerning the lraqgi stock exchange (ISX) have temporal limitations
(2004-2020) and certain limitations (Kaehler et al., 2014; Asaad et al., 2015;
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Asaad & Al-Delawi, 2022; Saleem et al., 2023). To date, no study has
conducted a multi-method, longitudinal analysis that spans a decade and
examines the universe of ISX 60 constituents, including the COVID-19
crisis. The literature on frontier markets, unlike the I1SX, shows chronic weak-
form inefficiencies due to insufficient trading, asymmetric information, and
poorly developed structures (Lee & Choi, 2023; Said et al., 2024).

The aim of the article is to assess Weak Form Market Efficiency on
the Iragi Stock Exchange by analyzing the Random Walk Hypothesis. The
study employs a robust dataset consisting of daily records from August 2014
to August 2024, spanning 10 years and covering 57 constituent stocks of the
ISX60 index and the ISX market index.

The central hypothesis of this research is that daily stock returns on
the Iragi Stock Exchange follow a random walk — that is, successive price
changes are independent and identically distributed — consistent with weak-
form market efficiency. This hypothesis is tested, and its validity is assessed
through the convergent application of multiple statistical tests.

The approach for this investigation begins with the logarithmic daily
returns and attempts sequentially the following: (1) unit root tests
(Augmented Dickey-Fuller and Phillips-Perron) to determine if the data
exhibits stationarity; (2) for some levels of serial correlation, we do an
autocorrelation (Ljung-Box Q-statistic) at lag 5, 10, and 15; (3) Variance
ratio tests (Lo & MacKinlay, 1988) for the holding periods of k = 2, 4, 8, and
16 days to determine any predictability of returns; and (4) to determine the
presence of non-parametric runs (Wald & Wolfowitz, 1940) to determine if
there is randomness with no distributional assumptions. Official records of
daily closing prices from the Iragi Stock Exchange are the source of data for
this study. The primary limitation of this research is the fact that non-linear
dependencies and transaction costs are modelled implicitly.

Though research regarding the Iragi market is quite sparse, it shows the
same market inefficiencies. A majority of the studies, however, focus on shorter
time horizons and/or use simplistic approaches. This study strengthens the
literature by presenting updated and detailed evidence of weak-form market
inefficiencies in the Iragi equity market. Concretely, we examine the 1SX60
Index’s 57 constituent stocks, and we assess and analyze the market’s 10-year
daily data from the time period of August 2014 through August 2024, which is
characterized by distinct and diverse sets of economic and political events,
inclusive of the COVID-19 pandemic, from which we draw the greatest amount
of time-domain variance. To analyze the Iraqgi stock returns, which reflect the
independence and the unpredictability, we use the Random Walk hypothesis,
through the use of rigorous statistical unit root tests (Augmented Dickey-Fuller
and Phillips-Perron), the autocorrelation tests (Ljung-Box Q-statistic), the
variance ratio tests, and the non-parametric runs tests.

There are three contributions to the research. First, it delivers the latest
and most detailed analysis on the current 1ISX60 constituents by providing an
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extension on previously done work, including updated data until the
year 2024. Second, the application of various complementary methodologies
(both parametric and non-parametric; time and frequency domain) offers
supporting findings on market efficiency, reinforcing the conclusions beyond
a single-test approach. Third, by assessing efficiency on the individual stock
and the overall index levels, the analysis ascertains whether diversification
impacts efficiency characteristics, a query that has clear implications for the
construction of portfolios in frontier markets.

The remainder of the paper is organized as follows: section 1 discusses
the market efficiency theories and reviews the relevant empirical research
available for the MENA region and for Irag in particular as an atypical
representative of the emerging and frontier markets. In Section 2, the author
outlines the data and the techniques employed to evaluate the random walk
hypothesis. In Section 3, the author presents the results of the random
walk hypothesis, which are exemplified by descriptive statistics, unit root tests,
autocorrelation tests, variance ratio tests, and runs tests. In Section 4, the author
outlines the results of the random walk hypothesis, provides an analysis of the
results, compares the findings to those from other markets, and examines
the results from the perspective of practitioners and policymakers.

1. Literature review
1.1. Theoretical framework

Market efficiency as a concept and area of inquiry begins with the
Efficient Market Hypothesis (EMH). Its origin can be traced back to the work
of Fama (1970). In Fama’s definition of an efficient market, he states that an
efficient market is one where "security prices fully reflect all available
information"”. Fama introduced this formulation of the market efficiency
criterion together with the now-common classifications of weak-form, semi-
strong, and strong-form market efficiencies. Under the criteria of weak-form
efficiency, prices are said to fully reflect all information contained in past prices,
and thus, the practice of technical analysis will never succeed in generating
positive abnormal returns. The Random Walk Hypothesis (RWH) is the
articulation of this concept in which it is alleged that successive price changes
will be a series of independent and identically distributed random variables.

The source of the mathematics behind the random walk for the first
time was Samuelson (1965), who showed that in an informal efficient market
and rational expectations, anticipated prices will have to vary randomly.
Subsequently (Fama, 1991), accepted that there are some predictable features
of returns, but he brought in the "joint-hypothesis problem™: market
efficiency cannot be tested without an asset pricing model. This theoretical
warning is particularly pertinent for an efficiency test, since the rejection of
a random walk could be an indication of model misspecification or real
inefficiency.
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1.2. Methodological developments

Of the many possible ways to test the random walk hypothesis, the
most popular is most likely the variance-ratio test, as proposed by Lo and
MacKinlay (1988). Lo and MacKinlay, in constructing their test, state that,
in the case of RWH, the variance of k-period returns must equal k times the
variance of 1-period returns. Subsequent improvements include the multiple
variance ratio test by Chow and Denning (1993), which aims to eliminate the
bias of sequential testing, and Wright (2000), a non-parametric test that
employs ranks and signs to obtain the exact null distribution.

Another critical aspect of the methodology is the use of unit root tests.
The ADF test (Dickey & Fuller, 1979) determines whether a given time series
has a unit root, with a random walk in prices/returns being the stationarity
condition. The non-parametric, serial correlation robust corrections of Phillips
and Perron (1988) and the reverse null hypothesis of stationarity proposed by
Kwiatkowski et al. (1992) — the KPSS test — were applied to the series. The
Ljung-Box Q-statistic (Ljung & Box, 1978) offers direct proof of serial
correlation by analyzing whether the past returns can predict the future returns.

1.3. Evidence from emerging and frontier markets

Numerous studies confirm that less developed markets show less
efficiency than developed ones. (Bekaert & Harvey, 2003) provided one of
the first and most complete studies of the characteristics of emerging markets,
where they highlighted greater volatility, lower liquidity, and higher
segmentation. More recently, Lee and Choi (2023) analyzed 60 markets
using multifractal detrended fluctuation analysis, and they showed that all
frontier markets possess Hurst exponents that are significantly greater than
0.5, indicating persistent and non-random behavior in the markets.

Specific emerging markets have predominant studies that show the
rejection of the random walk hypothesis. (Nazlioglu et al., 2024) say that
sharp structural breaks seem to reject the inefficiency, and these breaks test
gradual shifts, so the authors provide more support for the EMH and state
that there is a methodological point to consider. For Asian markets, for
example, Shamshir et al. (2018) document strong serial dependence in
Pakistan, as Elangovan et al. (2022) also find India’s inefficiency in the
Bombay Stock Exchange. On the other hand, Jr. & Camba (2020) find
the Philippine market efficient using the Chow-Denning test, and provide an
example. (de Villiers et al., 2020) is the one study for inefficient African
Frontier Markets. Using a non-linear ESTAR model on the eight
African Markets, de Villiers finds mean reversion and an asymmetric
adjustment that does not fit the random walk hypothesis.
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1.4. MENA region evidence

The majority of research pertaining to the MENA markets shows
MENA markets as inefficient in the weak-form. Multiple variance ratio tests
by Al-Ajmi and Kim (2012) applied to all GCC markets show RWH to be
rejected for Saudi Arabia, UAE, Kuwait, Oman, Qatar, and Bahrain, even
after accounting for thin trading. Jamaani and Roca (2015) built on this
analysis and documented inefficiency in the GCC markets, both in isolation and
in unison. More specifically for Saudi Arabia, Al-Faryan and Dockery (2021)
contend that although the RWH was rejected in total for the Saudi market
over the period of 1994-2016, efficiency did seem to improve post the 2007
corporate governance reforms, thus supporting the notion of increasing
efficiency.

Markets in Turkey are a notable exception (Gozbasi et al., 2014), who
conducted non-linear unit root tests on Borsa Istanbul and found that
although there is non-linear behavior, the market follows a random walk,
which is in line with weak-form efficiency. Evidence for the remaining
MENA markets is distinctly negative. Obeidat et al. (2021) do not support
RWH for the Amman Stock Exchange in Jordan, whereas Ananzeh (2021)
identified inefficiency in Jordan, Egypt, Saudi Arabia, the UAE, Bahrain, and
Oman, and concluded that the absence of regulatory reform is a cause.
Al-Khazali et al. (2007) provide a significant methodological caveat, as they
showed that thin trading adjustments of a particular kind can change
outcomes, and they found efficiency in eight MENA markets after bias
correction.

1.5. lraqi stock exchange research

Although the Iraqi Stock Exchange is relatively young (established
in 2004; electronic trading 2009) and research on the Exchange is still at a
primary level, studies have been describing the market as inefficient.
(Kaehler et al., 2014) was the first to study the ISX, and it was based on
a 2004-2013 data time frame. The study utilized variance ratio tests and
GARCH modeling to analyze the market, and subsequently was one of the
first to reject RWH. He also mentioned the lack of liquidity as a dominant
factor. The study noted ISX movement as being dominated by changes in the
market exchange rate, security situation, and electricity, and not by changes
in fundamental information.

Subsequent studies confirm inefficiency. Asaad et al. (2015) analyzed
data from every day of the period 2010-2014 using several techniques; all
tests led them to reject the RWH. All of the previous studies on RWH cite
Asaad et al. (2015), and this individual bank stocks survey covers the years
2004-2014 and concludes that every single one of the bank securities is
inefficient; this was the first study of a single sector for the ISX. Asaad and
Al-Delawi (2022) cite RWH as rejected for 2019-2020 industrial companies
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for the most recent studies, and Saleem et al. (2023) cite inefficiency for all
years to 2023 for ISX and the Arab Federation of Exchanges index.

Studies conducted during the COVID-19 pandemic corroborated these
findings. Asaad (2021) applied the ARDL methodology to the I1SX60 index
and confirmed its inefficiency, experiencing significant effects from oil
prices and no significant effects from gold and the exchange rate, consistent
with the local, insulated market. Marane (2022) synthesized the literature on
the Iraq stock exchange (ISX), noting that its market capitalization accounts
for less than 1% of the total market capitalization of the Arab financial
markets and describing the persistent low liquidity, high political risk, and
illiquid information/research dissemination environment.

1.6. Explanations for market inefficiency

From the literature, there are many mechanisms that describe the
mismatches in the efficiency of frontier markets. Due to a lack of volume or
liquidity constraints, dead/stale prices create a false autocorrelation; however,
Loc et al. (2010) showed that inefficiencies in the Viethamese market continued
to exist despite thin trading corrections. Said et al. (2024) show that, across five
emerging markets, the most important factors influencing the time-varying
efficiencies are liquidity, volatility, and transaction costs.

Institutional elements are crucial. Weak property rights inhibit informed
arbitrage, resulting in greater price synchronicity in emerging markets (Morck
et al., 2000). In South Korea and Taiwan, but not in more developed markets,
Chang et al. (2000) attributed significant non-linear herding to poor disclosure.
Lesmond (2005) found that transaction costs in emerging markets are, on average,
about double compared to developed markets. Saffi and Sigurdsson (2011)
showed that obstacles to short-selling inhibit the assimilation of negative
information, which worsens price efficiency.

Focusing specifically on Irag, in one of the previous studies, the author
identified the lowest earnings quality in the region and linked poor disclosure
to inefficiency in the market (Hassan, 2018). Negative disclosure, low market
liquidity, weak institutional structure, limited analyst coverage, high cost of
transactions, and information asymmetry all combine to create difficulty in
the environment of price discovery, affirming the inefficiency that is
documented across all 1SX studies.

1.7. Research gap and contribution

While prior research has confirmed the inefficiency of the Iraqi Stock
Exchange, this study has several novelties. First, it provides the latest detailed
analysis of all constituents of the ISX60 index, having revised the data
through 2024, and thus extended previous studies. Second, it uses a wide
range of complementary tests, such as the unit root, autocorrelation, variance
ratio, and runs tests, thus offering a multi-faceted, though convergent,
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evidence across different methods. Third, by examining both individual
stocks and the index, it assesses inefficiency across different levels of
aggregation. Lastly, the 10-year sample period (2014-2024) incorporates
recent trends, including the COVID-19 period, which provides recent
evidence on the efficient dynamics of this frontier market.

2. Methodology
2.1. Data description

The current paper utilizes an extensive dataset comprising all
57 constituent stocks of the Iraq Stock Exchange Index (ISX60). The dataset
spans 10 years, from 3rd August 2014 to 1st August 2024, resulting in
2.304 daily observations for each stock and the market index. The ISX60 is
the main benchmark index for the Iraqi Stock Exchange and includes stocks
from all seven economic sectors. These include: 6 in agriculture, 16 in
banking, 8 in hotels and tourism, 16 in industry, 4 in insurance, 5 in services,
and 2 in investment.

The dataset includes the closing prices for the stocks in the dataset and
the closing values of the ISX60 index in Iraqgi Dinars (IQD) for each day.
This dataset covers a sufficiently long period of time that encompasses
numerous cycles of stability and unrest in the political and economic climate
of Irag and includes a range of 1SX60 components, so that the dataset is
complete, eliminating any potential selection bias and capturing the
efficiency features of the Iraqi equity market.

2.2. Variable construction and return calculation

Following standard practice in financial economics literature (Fama, 1965;
Harvey, 1995), daily stock returns are computed as continuously
compounded (logarithmic) returns. The log return for stock i at time t is

calculated as:
Pi,t

Pi,t—1

ri,t =In - 100 (D)
where: Pi,t represents the closing price of stock i on day t, and Pi,t-1 denotes the

closing price on the previous trading day. Returns are expressed in
percentage terms by multiplying by 100.

Theoretical and practical reasons support the selection of log returns
in comparison to simple returns. First, log returns are time additive, which
allows for the computation of multi-period returns via simple summation of
single-period log returns. Second, log returns often meet the normality
assumption for parametric statistical tests. Third, logarithmic returns
demonstrate symmetry, whereby price increases and subsequent decreases of
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the same magnitude yield log returns of the same absolute value and opposite
sign (Tsay, 2010). The same methodology for calculating returns was
employed for the ISX60 market index to derive market-level returns.

2.3. Statistical tests for the random walk hypothesis

For a thorough examination of the random walk hypothesis, the study
applies a set of additional statistical tests. Using several tests is important as
the tests possess different powers to detect specific deviations from
randomness (Harvey, 1995; Lo & MacKinlay, 1988). A mix of parametric
and non-parametric approaches is the best way to evaluate the efficiency of
the market.

2.3.1. Descriptive statistics and normality tests

Before hypothesis testing can be conducted, stock returns are
examined over the mean, standard deviation, skewness, and other moments
to gain a basic understanding of the distributional characteristics. These
moments shape the test selection and interpretation, and return behavior
understanding. The Jarque-Bera test (Jarque & Bera, 1987) tests the null
hypothesis of normality formally:

R

where: n is the sample size, S is the sample skewness, and K is the sample kurtosis.
Under the null hypothesis of normality, the JB statistic follows a chi-square
distribution with two degrees of freedom. Significant departures from
normality have implications for the validity of parametric tests and may signal
the presence of nonlinear dependencies or extreme events.

2.3.2. Unit root tests

Unit root tests are designed to determine whether a time series is
stationary or has a unit root, which directly relates to the random walk
hypothesis. One such test is the Augmented Dickey-Fuller (ADF) test
(Dickey & Fuller, 1979; Said & Dickey, 1984), which tests whether the return
series contains a unit root. The ADF test regression with a constant term is
represented as follows:

Ari= o+ Brer+ Zydre;+ € ' (3)

where: A denotes the first difference operator, rt is the return at time t, o is
a constant, and &t is a white noise error term. The null hypothesis HO: f =0
(unit root exists) is tested against the alternative H1: B < O (series is
stationary). The lag length p is selected using the Akaike Information
Criterion (AIC) to ensure that the residuals are free from serial correlation.
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Along with the ADF test, | also use the Phillips-Perron (PP) test
(Phillips & Perron, 1988). The PP test employs a non-parametric correction
for the serial correlation and heteroskedasticity, which makes it more robust
to such specification issues. The test adjusts the Dickey-Fuller t-statistic:

PP = tf - (%) , (4)

where: ¢4 is the t-statistic from the simple Dickey-Fuller regression, c? is the
variance of the error term, and A? is the long-run variance estimate using the
Newey-West procedure. Consistency between ADF and PP results provides
confidence in the stationarity findings. Rejection of the null hypothesis in
both tests indicates stationarity in returns, which would contradict a pure
random walk in price levels.

2.3.3. Autocorrelation tests

The random walk hypothesis implies that returns should be serially
uncorrelated. The presence of significant autocorrelation in returns indicates
predictability and thus represents a violation of market efficiency
(Fama, 1970). The Ljung-Box Q-statistic (Ljung & Box, 1978) provides a
formal test of the joint hypothesis that all autocorrelation coefficients up to
lag m are simultaneously zero:

Q(m) =n(n + 2)3 [-2] , (5)

(n—-1k)

where: n is the sample size, pk is the sample autocorrelation at lag k, and the summation
is over k = 1 to m. Under the null hypothesis of no autocorrelation, the
Q-statistic follows a chi-square distribution with m degrees of freedom. This
study computes the Ljung-Box statistic for lags m = 5, 10, and 15 to test for
both short-run and longer-term dependencies in returns.

2.3.4. Variance ratio test

The variance ratio test, developed by Lo & MacKinlay (1988), has
become one of the most widely used and powerful tests of the random walk
hypothesis. The test exploits a fundamental property of random walks: if
returns are serially uncorrelated, the variance of k-period returns should be k
times the variance of one-period returns. The variance ratio for holding
period k is defined as:

Var([rt(k)

VR(K) = L. Var[r] , (6)

where: rt(k) denotes the k-period return fromt —k + 1 to t, and rt is the one-period
return. Under the random walk hypothesis, VR(k) = 1 for all k. Deviation
from unity indicates predictability: VR(K) < 1 suggests mean reversion
(negative serial correlation), while VR(k) > 1 indicates momentum or
positive feedback trading (positive serial correlation).
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Lo and MacKinlay (1988) derived test statistics under different
assumptions. The homoskedastic test statistic assumes constant variance:

[VR(K) —

2(k) = (=t NG

where: ¢(K) is the asymptotic variance of the variance ratio under homoskedasticity.
The heteroskedastic-robust test statistic is:

[VR(k) —
[ex(k)]

2+ (k) = (RO -1h; (8)

where: ¢*(k) is the heteroskedasticity-consistent asymptotic variance. Both test
statistics follow a standard normal distribution under the null hypothesis.
Since financial returns typically exhibit time-varying volatility, the
heteroskedastic-robust statistic is considered more reliable. This study
computes variance ratios for k = 2, 4, 8, and 16 days, corresponding to
approximately 2 days, 4 days, 1.5 weeks, and 3 weeks of trading.

2.3.5. Runs test

As a complement to the parametric tests described above, the non-
parametric runs test provides a distribution-free method for testing
randomness(Wald & Wolfowitz, 1940). A "run" is defined as a sequence of
consecutive returns of the same sign (either all positive or all negative).
Under the random walk hypothesis, the number of runs should follow a
predictable distribution. Let N, denote the number of positive returns and
N_ the number of negative returns. The expected number of runs under
randomness is:

2N, N_

E(R) = 1+ ==~ .9
with variance:
_ 2NyN_(2N4yN_ —N; —N_)
Var(R) = (Ny +N_2(Ny +N_—1) (10)
The standardized test statistic is:
__ R-E(R)
Z = JVar(R) ' (ll)

where R is the observed number of runs. For large samples, this statistic
approximately follows a standard normal distribution. Too few runs
(negative Z-value) suggest positive serial correlation or trending behavior,
while too many runs (positive Z-value) indicate negative serial correlation
Or mean reversion.
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2.3.6. Analytical approach

By applying all the statistical tests described above to the return
series of all 57 individual stocks and the ISX60 market index. This allows
us to assess efficiency for each security, as well as for the market as a whole.
Results for each test are provided at standard levels of significance
(1%, 5%, and 10%) to gauge the evidence against the random walk
hypothesis.

Instead of delivering findings individually for every stock, the
examination presents summary metrics demonstrating the overarching trend
across the sample. More precisely, a count of stocks failing to accept the
random walk hypothesis for each level of significance is tabulated for every
test. This serves to illustrate the extent to which the Iragi equity market
exhibits a lack of randomness. Furthermore, to evaluate the efficiency at a
market level, the results pertaining to the 1ISX60 index are provided in
detail.

In order to reinforce conclusions regarding market efficiency, the
author checks the reliability of the results across different tests. The results
obtained from multiple tests are more trustworthy than those obtained from
a single test. The author conducted all the statistical analyses using the
Python programming language, specifically using NumPy, Pandas, SciPy,
and Statsmodels, which offer extensive implementations of the described
econometric techniques.

3. Empirical results

This section provides empirical results after analyzing the random
walk hypothesis for the entire 57 constituent stocks of the 1SX60 index and
for the market index itself. Based on the previously described methodology,
the findings start with descriptive statistics, followed by more advanced
analyses of market efficiency.

3.1. Descriptive statistics

Table 1 shows summary statistics for the daily returns of the
57 individual stocks and the ISX60 index. The daily return average across all
stocks is —0.0041%, suggesting a slight average decline over the sample
period. Daily average volatility across stocks is 3.21%, with substantial
heterogeneity between 1.18% and 10.20%. The distributional characteristics
are grossly non-normal, with a mean kurtosis of 171.98, which is much larger
than the 3 expected under normality.
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Table 1

Descriptive statistics of daily returns

Statistic Minimum JB Reject, %
Mean return (%) -0.0041 0.0446 -0.1234 0.0746 -
Volatility (%) 3.2068 1.7677 1.1840 10.1968 -
Skewness 0.2070 2.6373 - - -
Kurtosis 171.98 214.72 - - -
Normalit
(B Test)y B B B B e
ISX60 Index —-0.0059% 1.62% -1.32 107.31 Yes***

Note. Statistics represent cross-sectional means across 57 stocks.
*** indicates significance at 1% level.

The Jarque-Bera test formally rejects normality for all 57 stocks at the
1% level. The ISX60 index also strongly rejects normality (JB = 1 004 318,
p < 0.001). This universal rejection suggests extreme events and non-
standard distributions characterize Iragi stock returns.

3.2. Unit root test results

Table 2 presents the results from the Augmented Dickey-Fuller test.

All 57 stocks reject the null hypothesis of a unit root at the 1% significance

level, indicating stationarity. The ISX60 index similarly exhibits strong
stationarity.

Table 2

Augmented Dickey-Fuller unit root test results

Significance level, % Stocks rejecting Percentage, %
1 57 /57 100.0
5 57157 100.0
10 57 /57 100.0
ISX60 Index ADF =-16.55 p < 0.001***

Note. Null hypothesis: the series has a unit root (non-stationary).
*** indicates significance at 1% level.

While stationarity is consistent with a random walk in prices, it does
not confirm the hypothesis. A random walk requires stationary and serially
uncorrelated returns. Universal stationarity satisfies the first condition but
requires further testing for serial independence.

3.3. Variance ratio test results

The variance ratio test offers strong evidence against the hypothesis
of a random walk. Table 3 shows the variance ratios for the 2, 4, 8, and
16-day holding periods. The mean variance ratios are less than one, which
suggests mean reversion.
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Table 3

Variance ratio test results

Period (k) Mean VR 1% Reject 5% Reject 10% Reject ISX60 VR
2 days 0.961 64.9% 73.7% 80.7% 0.747%**
4 days 0.959 70.2% 78.9% 80.7% 0.603***
8 days 0.952 71.9% 77.2% 82.5% 0.548***
16 days 0.946 61.4% 70.2% 75.4% 0.532***

Note. Null hypothesis: VR(k) = 1. Rejection percentages based on 57 stocks.
*** indicates significance at 1% level.

At the 5% level, 70-79% of stocks reject the random walk hypothesis
across all holding periods. The ISX60 index shows dramatic departures
(VR =0.53-0.75), indicating strong mean reversion in the aggregate market.
These variance ratios—roughly half the expected value—represent substantial
violations of market efficiency.

3.4. Runs test results

The non-parametric runs test complements parametric tests by
examining randomness without distributional assumptions. Table 4 presents
the results. At the 5% level, 42.1% of stocks reject randomness, with 50.9%

at the 10% level.
Table 4

Runs test results

Significance level | Stocks rejecting ’ Percentage Mean Z-stat
1% 19 /57 33.3% —
5% 24 /57 42.1% —-0.460
10% 29 /57 50.9% —
ISX60 Index Runs: 824 / 950 p <0.001*** -5.802

Note. Null hypothesis: returns are random. Negative Z-statistic indicates too few runs (positive
correlation).
*** indicates significance at 1% level.

The mean Z-statistic of —0.46 indicates a tendency toward too few
runs, suggesting positive serial correlation. The 1SX60 index strongly rejects
randomness (Z = -5.80, p < 0.001), with observed runs (824) substantially
below expected (950), confirming momentum effects at the aggregate level.

3.5. Overall assessment
Table 5 synthesizes results across all tests at the 5% significance level.
The evidence overwhelmingly indicates Iraqi stock returns do not follow a

random walk. While all stocks exhibit stationarity, the vast majority show
significant departures in serial correlation and predictability.
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Table 5
Summary of random walk hypothesis tests
at 5% significance level

Test ’ Percentage Rejecting RWH
Unit root (ADF) 100.0% (stationary)
Variance ratio (k = 4) 78.9%
Runs test 42.1%
ISX60 Index Rejects in all tests***

Note. Rejection percentages based on 57 stocks.
*** indicates all ISX60 tests are rejected at 1% level.

The convergence of evidence across multiple methodologies —
parametric and non-parametric — provides robust support that the Iraqi equity
market is not weak-form efficient. The 1ISX60 index consistently rejects the
random walk hypothesis across all tests, showing stronger violations than
individual stocks. This suggests diversification effects or market-wide factors
contribute to aggregate-level predictability, with strong mean reversion
(VR = 0.50-0.75) persisting across different time horizons.

4. Discussion
4.1. Interpretation of findings

The Iragi stock market does not demonstrate weak-form market
efficiency, which is the most reliable and consistent observation from the data.
The random walk hypothesis has been conclusively rejected in a variety of
statistical analyses, both at the level of individual stocks and at the level of the
market as a whole. Although all stocks demonstrate stationarity- a condition
necessary for random walk behavior- the widespread presence of serial
correlation, mean reversion, and other predictable patterns demonstrates that
prior price data is useful in predicting future returns. This result is in line with
what one would expect of the Iraqgi stock market, given the condition of many
other so-called inefficient frontier markets. It is consistent with the expected
theoretical condition for markets with poor liquidity, information divergence,
and rudimentary institutional arrangements.

The ISX60 Index shows violations of the random walk hypothesis
more than individual stocks, which is noteworthy. Compared to individual
stocks having average mean values of individual stocks of about 0.95, the
index shows variance ratios of 0.50 to 0.75. This means inefficiencies at
the aggregate level are higher than at the individual security level. This result
may be due to index tracking by institutions, aberrant sentiment, under or
overreaction to macroeconomic info, or tracking by institutions.
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4.2. Explanations for Market Inefficiency

Three main reasons can help understand why the Iragi equity market
operates inefficiently. First, sporadic trading and low market liquidity cause
stickiness and serial correlation of market prices. Although in theory prices
should adjust to new information, in practice, this gradual adjustment process
can cause autocorrelation. Second, irrational retail behavior via herding,
momentum trading, etc., leads to inefficient predictability in the prices via
similar behavior in the market.

Third, in developed markets, information diffuses more efficiently
than in frontier markets. There may be a lack of consistency in corporate
disclosures, scant financial media coverage, and limited coverage of financial
analysis. These barriers to information flow delay the price reaction to new
information. Fourth, with respect to Iraq’s oil price reliance, geopolitical
issues, and weak institutions, the overall macroeconomic and political
conditions may lead to widespread shocks and systematized patterns of
returns as the markets slowly diffuse ambiguous information.

Finally, with no institutional investors and minimal foreign invol-
vement, the market lacks the sophisticated arbitrageurs who usually act to
remove any patterns that can be exploited. The absence of mechanisms for
short-selling and no market for derivatives means that informed traders also
face restrictions to arbitrage mispricings, and therefore, the market can be
inefficient for arbitrage.

4.3. Comparison with other markets

The results are consistent with previous research on frontier and
emerging markets. Research on other MENA markets demonstrates similar
occurrences of weak-form efficiency violations, although in the magnitude
of departure, there are significant differences. The Iragi stock market, in
comparison to Egypt and Jordan, seems to exhibit inefficiencies similar to or
more than those of Jordan and Egypt. However, recent studies using the same
methodologies and the same research questions are lacking, which makes
benchmarking difficult. The differences in random walk behavior between
the Iraqi market and more developed emerging markets such as Turkey or
South Africa are considerable and validate the Iragi market being classified
as a frontier market rather than an emerging market.

4.4. Practical implications

The rejection of the random walk hypothesis implies that, at least
before transaction costs, the frictionless environment allows investors to earn
positive abnormal returns using technical trading strategies based on serial
correlation, mean reversion, and the like. However, these strategies come
with great execution and operational costs, the former of which are
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particularly relevant for frontier markets. In addition, the descriptive statistics
reveal extreme returns and high volatility, requiring significant risk and
position sizing, which, to some, is considered operational risk.

The findings emphasize a few areas for improving market efficiency
that policymakers and market regulators need to focus on first. It appears that
improving market liquidity through market-making schemes, lowering
transaction costs, increasing disclosure requirements, and encouraging
institutional investors and the direct market potential of derivatives would
help the market discover prices more efficiently. Increased and developed
investor education would help in reducing the behavioral biases that
strengthen predictable price patterns. Developing more efficient equity
markets would improve capital allocation, corporate financing, and the
greater economic development of Irag.

The Iragi market shows strong potential from an Academic standpoint,
particularly focusing on the market microstructure and efficiency under
extreme conditions. The market inefficiencies and the way information is
adjusted in the Iragi market can be investigated, given the market’s
substantial deviation from the random walk hypothesis. Using the lIraqi
market as a study can help further understand the inefficiencies and
information adjustment mechanisms within the context of a market with
extreme institutional constraints.

Conclusions

The main hypothesis of the research, which in this case is that the daily
stock returns of the lIragi Stock Market are a random walk, and therefore
demonstrates weak-form market efficiency, is contradicted by the evidence.
From the period of August 2014 to August 2024, | was able to prove that the
Random Walk Hypothesis is overwhelmingly and statistically significant at
the 57 constituent stocks of the 1ISX60, as well as the Market Index. This is
done by applying a uniform approach to the four converging methodologies,
which are the unit root test, the Ljung-Box test, Lo-MacKinlay Variance
Ratio tests, and the non-parametric runs tests. | was able to get 70-79%
rejection at the 5% in the index level. The results are consistent in
57 constituent stocks of 1SX60. This proves that weak-form market
efficiency is not present in the Iragi Stock Market.

This paper shows that the Iragi Stock Exchange is able to demonstrate
constructive inefficiency. Through the application of the random walk
hypothesis to the 57 stocks in the ISX60, using daily record data from August
2014 to August 2024, rejections were received through multiple statistical
processes. Stationarity was the only consistent characteristic of all stocks, but
the majority also recorded high serial correlation, mean reversion, and
predictability, which all contradict the random walk theory. The most
noteworthy evidence was provided by the variance ratio tests. 70-79% of the
stocks in the 1SX60 provided evidence in support of the random walk theory,
and even the index itself demonstrated a high level of inefficiency. The
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results of this study fit the profile of previous studies done on frontier markets
and also provided proof that, in the Iragi equity market, prices from previous
time periods held information that was useful in forecasting future returns.

The rejected weak form efficiency postulates that technical trading
strategies based on pattern recognition and predictive mean reversion may
lead to positive returns, although the high transaction costs associated with
this particular marketplace may limit the potential for practical gains. These
findings underscore the importance of prioritizing the development of
marketplaces in Irag, specifically in the implementation of market-making
programs to enhance liquidity, lower transactional costs, increase the
enforcement of mandatory disclosures, promote intermediation by financial
institutions, and the growth of derivative markets. All of these efforts to
improve the efficiency of the marketplace in Irag will lead to more optimal
allocation of resources, reduce the cost of capital for Iragi companies, and
promote economic development in the country.

Several constraints deserve to be noted. First, thin trading in the ISX
may cause spurious autocorrelation due to stale prices; however, this reveals
genuine market microstructure, and not a statistical artifact. Second, our tests
center on linear relationships; non-linear relationships may be present, which
are beyond the scope of our approach. Third, while high, we do not directly
factor in the transaction costs in assessing profitability. Fourth, the sample
period, while broad, may not be comprehensive of all market regimes or
structural shifts in this developing frontier market.

Several avenues remain open to future research in this analysis.
Understanding the determinants of efficiency would be enriched by examining
whether the degree of inefficiency varies by industry or by the characteristics of
the firm. This will be particularly informative for the evaluation of policy
effectiveness in examining whether efficiency has changed over time, especially
in the aftermath of policy reforms or changes in infrastructure. Analyzing the
speed of information assimilation to test semi-strong form efficiency through
event studies would be appropriate. Analyzing the profitability of trading
strategies in the presence of realistic transactional costs would determine
whether there are readily actionable trade-offs. Finally, research of a
comparative nature across other MENA frontier markets would widen the scope
of the study of the efficiency of the markets of Irag. It is important, however, as
markets of Iraq continue to approximate frontier status, that there be ongoing
research to capture the emerging patterns of efficiency that will reflect the
country’s position within global capital markets.
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The formation of effective methods and tools
for management in the digital age involves the
comprehensive use of digital technologies and
data, which makes it possible to conduct a
comprehensive assessment of the current state of
social and economic systems, identify the most
influential challenges, and develop strategic
development prospects. A theoretical assumption
has been formulated regarding the introduction of
advanced management methods based on artificial
intelligence and machine learning algorithms, big
data, and digital platforms, which allows for a
comprehensive and prompt assessment of transfor-
mation processes, overcoming negative manifes-
tations in the digital economy, and will contribute
to increasing the level of competitiveness of
national economic systems in the global digital
dimension. The research used general scientific
methods of analysis and synthesis to characterize
the conceptual foundations of the digital economy
and identify its role in overcoming a complex of
negative environmental factors; a comparative
method and system-structural analysis to study
the best practices of developed countries of the
world; and conceptual analysis and theoretical
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KOHLEMTYAJIbHA
MOZENb PO3BUTKY
LIMGPOBOI EKOHOMIKM
YKPATHU

Dopmyeanns  epexmushux  memoodie  ma
[HCMpYMeHmapito  Ynpaeiinis 6 Yu@posy enoxy
nepeobauac KOMNIEKCHe 3aCMOCY8aHHs YUPDPOBUX
MEXHONO2IL Ma OaHUX, WO 0dE MONCIUGICIb
npoeecmu 6cebiuHe OYiHIO8AHHS NOMOYHO20 CINAHY
COYIANbHO-EKOHOMIUHUX CUCIEM, SUSHAYUUMU HALI-
BNIIUBOGILUE BUKTIUKY A I0eHMUGDIKyeamu cmpame-
eiuni  nepcnekmueu  posgumky. Cgopmynboeano
meopemuune NPURYWEHHs. Wo00 3aNpPOBAONCEHHs
nepeoogux memooie YNpaeiiHHs HA OCHOBI aneo-
PUMMIE UWIMYHYHO20 [THMENeKmy ma MAUUHHO20
HABUAHHS, BEIUKUX OAHUX MA Yupposux niam-
@opm, wo 0o360151€ 6CEOIUHO MA ONEPAMUBHO
oyiHIO6aMU MPaHcopmayitini  npoyecu, nooo-
JIAHHSL He2AMUBHUX NPOSIBI8 Y YUPDPOSill eKOHOMIYL
ma cnpusmume NiOBUWEHHIO DIBHA KOHKYDEHmO-
CHPOMOMCHOCMI ~ HAYIOHANbHUX — EeKOHOMIYHUX
cucmem y 2nobanbHomy yugposomy eumipi. Buko-
PUCMIAHO  3A2A/IbHOHAYKOGI Memoou aHanizy ma
cuHmesy O XAPAKMEPUCMUKU KOHYENNYaIbHUX

POl Npu  NOOONAHHI  KOMWIEKCY —He2AmuGHUX
ghaxmopis 306HIUHL020 Ccepedosua; NOPIGHSIb-
HULl MemooO ma CUCEeMHO-CIPYKIMYPHULL aHani3
0Nl GUBYEHHSI NEPed08o20 00CBI0Y PO3GUHEHUX
KpaiH ceimy, KOHWenmyaubHuil ananis ma meope-
MuuHe MOOeMOBaAHHA Olsl  PO3POOKU  MOOei
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modeling to develop a model for the development
of the digital economy in Ukraine by 2030. The
feasibility of developing national digital strate-
gies to drive intensive growth in line with
sustainable development goals is substantiated.
The feasibility of implementing advanced
management methods in the conditions of globali-
zation and digitalization is substantiated, which
involves adapting the business environment to a
set of factors and the need to improve the analysis
methodology. A conceptual scheme of the four
main directions of the digital transformation of
Ukraine and the system-forming factors of the
digital economy is presented. A formation study of
a comprehensive digital transformation manage-
ment system, considering factors at the meso and
macro levels, is conducted. The feasibility of using
the Internet, digital platforms, and big data to
form an up-to-date information base about
international markets, national systems, and types
of economic activity is substantiated. The need to
use modern artificial intelligence and machine
learning algorithms to assess trends, conduct
prospective analysis, identify risks, and search for
optimal management solutions in the business
environment and the public administration sector
is substantiated. The scientific novelty lies in the
systematization of conceptual principles and
the theoretical substantiation of the role of
innovative digital management tools in optimizing
the digital economy and implementing best prac-
tices in Ukraine, considering military operations.

Keywords: digital economy, management,
optimization, Internet, information technology,
digital technology, global economy, strategy.

JEL Classification: 032, 033, 038, M15.

Introduction

PO38UMKY Yugpoeoi exonomixu 6 Yxpaini do 2030 p.
Ob62pyHmosano OoyinbHicmy QOpPMYSaHHs HAYio-
HATLHUX yugposux cmpameziii 015 3a0e3nedenHs
IHMEHCUBHO2O 3pOCMAHHSY BIONOBIOHOCI 3 YLIAMU
CMano2o po3GUMKY I 6NpPOBAOICEHHS NepedosUx
Memooie YnpasiiHHa 6 yMmoseax 2nobanizayii ma
yughposizayii, wo nepedbauae adanmayiro
bi3Hec-cepedosuiya 00 KOMNIEKCY akmopie ma
HeOOXIOHICmb ~ YOOCKOHANCHHS — MemOoOO0N02Il
ananisy. Ilpedcmagneno KOHYenmyambhy cxemy
YOMUPLOX OCHOBHUX HANPAMIG Yudposoi mparc-
Gopmayii  Vkpainu ma cucmemo-ymeoprooui
gaxkmopu  yughpoeoi  exonomixu. Poszensnymo
ocobnueocmi  popmyeanna KOMNIEKCHOI  cuc-
memu Ynpasiinta yugposoo mpanc@opmayicio
3 Ypaxyeauuam akmopie na me3o- ma Maxpo-
pistsx. OOLpYHMOBAHO OOYIbHICIb BUKOPUCTIAHHS
inmepneny, yugposux niam@opm ma GeauKux
Oanux Ons popmysanHs akmyanvHoi iHgopma-
YiliHOT Oa3U NPO MIJHCHAPOOHI PUHKU, HAYIOHATLHI
cucmemu, 8UOU eKOHOMIYHOT OisIbHOCII, HeoOXiO-
HiCMb BUKOPUCIMAHHL CYUACHUX ANICOPUMMIE WY Y-
HO20 [HMeNeKmy ma MAUWUHHO20 HAGYAMHA OJA
OYIHIOBAHHSL TMEHOeHYill, NPOBeOeHHsT NEePCheK-
MUGHO20 AHANI3Y, BUSHAUEHHS PUBUKIE MA NOULYKY
ONMUMANLHUX YAPAGIIHCOKUX piuteHb ) OizHec-
cepedosuwi Mma CeKmopi 0epilCcasHO20 Ynpas-
ninnA. Haykoea mosusna nonsicae y cucmema-
mu3ayii KOHYenmyaibHUX 3acad ma meopemuy-
HOMY OOIPYHMYBAHHI PO IHHOBAYIUHUX YUPPO-
BUX  IHCIMPYMEHMI6 YNPAGNIHHA 3  Memow
onmumizayii yugpoeoi exoHomiku ma enposa-
0JiceHHi  nepedosozo 00ceidy 6 Vpaini 3
YPAXYBaAHHAM BOCHHUX OIll.

Knwouosi cnosa: 1mmdpoBa eKOHOMIKa,
VIIpaBIIiHHS, ONITAMI3aLlisl, iHTepHET, iHPOpPMAITiiTHI
TEXHOJIOTTi, [M(pPOBI  TEXHOJOI, TIyI00abHA
EKOHOMIKa, CTpaTerisL.

The post-industrial era is characterized by the development of the

electronic environment and the transition to information civilization. In this
context, one of the main drivers of revolutionary transformations in the global
economic system and changes in the hierarchy of global centers of power is
the development of the digital economy, based on the fourth industrial
revolution, which is based on cyber-physical systems, the merger of
advanced digital, physical, and biological technologies. Today, the struggle
is intensifying between developed countries for control over the sphere of
material production, for the return (restoring) of production capacities,
previously distributed by global economic leaders from the USA and the EU
in developing countries to their historical homeland. The reason is that it is
the industry that is the main generator of innovation in the modern world,
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which provides a unique combination of technological process, increasing
returns, and perfect competition, which, in general, is the basis of the success
of developed countries. Digital technologies are necessary for the growth of
efficiency in many sectors of the economy, and in some sectors, they become
the basis of product and productive strategies. Digital technologies help to
find sources of efficiency improvement and opportunities for rapid compe-
titive development of enterprises (companies, corporations, and entities of
the business sector). At the same time, they require changing existing mana-
gement models, reformatting communications, technologies, and organi-
zational structure of companies based on new values, priorities, and guide-
lines based on partnership, customer orientation, innovation, and synergy.

Domestic and foreign researchers have paid considerable attention to
the problems of the digital economy and the transformation processes taking
place in the economic complexes of countries and their regions under its
influence.

Nambisan et al. (2019) note the emergence of modern digital
technologies and their active implementation at micro, macro, and meso
levels. Digital technologies provide companies with a new level of value,
allowing them to strengthen competitiveness in the country and international
markets. The transformation of companies in the new reality will contribute
to the establishment of close communications with the target audience. Image
management in the digital environment is caused by the reorientation of
modern users to the use of the Internet in everyday life.

Eller et al. (2020) examine the management challenges for small and
medium-sized enterprises in the context of digitalization, as well as the
resources necessary for successful transformation. IT is considered the most
important factor in qualitative transformations and the construction of
modern management systems. Digital technologies allow optimizing busi-
ness processes, including increasing the efficiency of using available finan-
cial resources.

Verhoef et al. (2021) presented interdisciplinary approaches to the
digital transformation of companies, which is associated with innovative
changes in technologies based on big data, digital competition, and growing
demand among consumers for goods and services on the Internet. The team
of authors identified three stages of digital transformation: digitalization,
digitization, and digital transformation. Companies need to accumulate
digital assets, developing through the analysis of big data based on modern
mathematical algorithms.

Hanelt et al. (2021) conducted a systematic review of the impact of
digitalization on strategic management and organizational change in compa-
nies. The authors proposed a multidimensional framework for the synthesis
of digital technologies and identified the main patterns. Digital technologies
contribute to the transition of enterprises to flexible organizational structures
that allow them to adapt to a changing external environment. Digital business
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ecosystems are becoming a new reality for successful entrepreneurial activity
and the formation of user loyalty in the long term.

Mikalef et al. (2021) consider artificial intelligence as a tool for
managing the B2B sector of the digital economy. Digitalization and the
accumulation of significant amounts of information open significant opportu-
nities for companies, influencing the optimization of various processes,
among which marketing plays a key role. The authors identified the main
factors (corporate, business, and individual) that affect the provision of value
using artificial intelligence.

Makedon et al. (2023) investigate the main approaches to managing
the value of international corporations according to the characteristics of the
formation of digital assets. The digital environment is considered a space for
the realization of competitive advantages by market participants. Factors of
value growth in the context of digitalization are identified based on a modi-
fied approach.

Raihan (2024) assesses the relationship between the paradigms of the
digital economy and sustainable development. The development of rene-
wable energy sources is important for ensuring a safe environment for
humanity, which is actively introducing digital technologies into economic
systems. Along with this, it is emphasized that there is a complex of risks for
the digital economy at the global and national levels.

Dimitrova et al. (2025) conduct a comprehensive analysis of factors
that, in the context of digitalization, create the prerequisites for the intensive
development of enterprises. The authors pay considerable attention to
proving the feasibility of modeling business processes based on the cost
indicators of scientific and research work. The process of creating a techno-
logical map of innovations at industrial enterprises, taking into account
regional factors, is presented.

Entezami et al. (2025) analyze key criteria based on artificial
intelligence for the development of the digital economy in accordance with
the multi-criteria decision-making method. The authors identified 20 criteria
for artificial intelligence, which were combined into four groups: structural,
organizational, technological, and economic. It is argued that an emphasis on
innovation and processing of large data sets contributes to increased
productivity and business sustainability in digital transformation.

The analysis of scientific works shows that most of the research is
focused on the corporate level of digital transformation, while the issues of
systematization of conceptual ambushes at the national level remain
insufficiently developed. Despite the presence of works on national strategies
of individual countries, there is a lack of comprehensive models adapted to
the specifics of Ukraine in war conditions. Thus, the identified gap in the
systematization of conceptual approaches determines the need for this study.

Management of modern digital systems at the national and global
levels involves the use of large volumes of information, which acts as a
valuable resource for the formation of effective management decisions.
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Processing large amounts of information involves the use of modern
mathematical algorithms, among which artificial intelligence and machine
learning occupy an important place. Thanks to the implementation of these
approaches in information processing, it is possible to identify hidden
relationships.

The aim of the article is to systematize and theoretically substantiate
the prospects for using new methods and tools of digital management in the
digital economy, including in the conditions of the Ukrainian economy.

Under the aim, a theoretical hypothesis is formulated that a compre-
hensive understanding of the conceptual foundations of the digital economy
and its role in the process of solving social and economic problems at the
global and national levels allows for harmonious transformations in
accordance with the goals of sustainable development.

The formation of a complex system of digital transformation
management based on digital platforms, cloud computing, and big data
processing makes it possible to make effective management decisions
regarding the use of available digital resources. Along with this, the imple-
mentation of digital strategies by countries in accordance with national
characteristics creates the prerequisites for maintaining a high level of
competitiveness, contributing to accelerated economic growth.

The theoretical and methodological foundations for writing the article
were the works of domestic and foreign researchers. The research was carried
out using the methods of theoretical generalization and systematization of
scientific literature, comparative analysis and synthesis (to clarify the contra-
dictions between traditional types of resources and digital data), conceptual
modeling (to develop a model of the development directions of the digital
economy of Ukraine for the period of 2030), and the method of comparative
analysis of international experience.

The activation of digitalization processes for national economic
systems, types of economic activity, and companies involves the use of
innovative methods and tools for management. The modern digital economy
Is characterized by a significant level of turbulence due to the presence of a
significant number of external environmental factors that can have a positive
or negative impact in the long term.

The three sections of the main part of the article present the conceptual
principles of the digital economy as a complex, innovative system of
communications between stakeholders based on modern technologies.
Economic systems in the conditions of the fourth industrial revolution are
undergoing radical transformations that occur on a qualitatively new basis
with an orientation towards flexibility, dynamism, and manageability of
economic processes. A comprehensive analysis of digital data as an
important resource that is growing exponentially due to the generation of
diverse information by stakeholders has been carried out. The feasibility
of developing national digital strategies to optimize the integration of
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innovative technologies, increase the efficiency of social and economic
systems, and ensure information security in the presence of a significant
number of cyber risks is substantiated. The international experience of
forming effective digital development strategies in countries such as the USA
and China has been studied. The characteristic features of the above-
mentioned highly developed countries are revealed, taking into account the
specifics of their development of social and economic systems. A conceptual
model of the development of the digital economy of Ukraine by 2030 is
presented, which contains four basic directions of transformations, consi-
dering global forecasts of the spread of digital infrastructure. The features of
changing the business environment in the digital era due to the emergence
of new segments of the economy and changing relationships with business
entities are revealed. Key factors for the development of the digital economy
have been identified, including electronic technologies, big data, institutional
development, ensuring sovereignty and security to achieve modern living
standards, and protecting personal information.

1. Conceptual ambushes of the digital economy and their role
in the modern world

The digital economy is a holistic, systemic relationship between a
significant number of stakeholders (users, companies, national and interna-
tional institutions), which is compatible with digital technologies and other
high technologies of the 21st century, including within the framework of the
fourth industrial revolution, and, in its formation, development, and
implementation, must ensure the achievement of an objectively set goal.
Thanks to digitized, networked, and intelligent technologies, modern econo-
mic activity has become more flexible, dynamic, and manageable. Most
developed countries, such as the USA, Japan, Germany, France, Canada,
Singapore, China, consider the formation of conditions for the development
of the digital economy as a strategic goal for the coming decade, the
achievement of which is impossible without the large-scale use of IT.
The emphasis on the priority areas of digital development of the modern
economy, which contribute to economic growth, increasing budget sustaina-
bility, and strengthening social cohesion, indicates the importance of the
digital economy, which should play a certain role in achieving sustainable
development of social and economic systems, carrying out structural reforms
and progressive transformations around the world.

The digital economy accumulates various types of economic activity
in which the use of digital data plays the role of a key factor of production
and its competitiveness. Modern information networks are the infrastructure
for data exchange, and the effective use of information and communication
technologies is an important driving force for increasing the effectiveness
and efficiency of the functioning of the national economy, as well as
optimizing its structure.
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The digital economy is formed in the process of informatization,
which is understood as the social, economic, scientific, and technological
process of mass application of digital technologies in all spheres of human
activity to radically improve working conditions and the quality of life of the
population, and significantly increase production efficiency. The increasing
importance of digital data in relation to traditional types of resources is due
to their specific properties, as well as the currently exacerbated contradictions
in the development of the economies of different countries of the world.

The basis for the formation of these contradictions, according to some
well-known scientists, is primarily that humanity has practically exhausted
extensive development paths (Su et. al., 2022; Rong, 2022). The use of
traditional technologies and methods of production inevitably leads to a rapid
depletion of resources and deterioration of the ecological situation, which
threatens the very existence and further development of civilization. That is why
the search for and large-scale involvement in social production in the world
economy of new resources that would allow to level out negative environmental
and economic effects on the one hand and ensure the progressive development
of the modern economy on the other, is considered one of the most important
strategic tasks of the new millennium (Makedon et. al., 2023).

One of such resources can be attributed to data in digital form, which have
such properties that distinguish them from other factors of production, namely:

« digital data is a practically inexhaustible resource in the sense that, in
the process of use, they do not decrease, while it is easily replicated and
distributed,;

« digital data has resource-saving properties: its use allows institutions
to reduce the consumption of other resources and create resource-saving and
environmentally friendly technologies and production.

« the production and use of digital data do not entail environmental
pollution;

« universal means of production should be created to work with digital
data, forming the basis of information and digital technologies (Yeganeh
et. al., 2024, October).

Awareness of the relationship between the need for digitalization and
the search for solutions to these contradictions has contributed to the
development in many countries of the world of digital strategies aimed at
introducing innovative digital technologies to increase the efficiency of the
functioning of national social and economic systems. Within the framework
of these strategies, the use of digital technologies, primarily the Internet, is
considered the basis for economic modernization and structural changes in
the real sector of the economy, and the target areas of development vary from
climate change to increasing the efficiency of the functioning of state
structures, the use of resources, or the creation of new jobs.

Therefore, it is also necessary to emphasize that to achieve the set
goals, digital development strategies should be much broader than digital
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technology development strategies. To maximize the effect of the digital
economy, governments need to create appropriate conditions for compre-
hensive social and economic development based on the large-scale use of
digital technologies, which include:

« mechanisms for developing competition;

« the formation of skills that allow for the profitable use of the
opportunities of the digital economy;

« the formation and further development of effective institutions.

The implementation of these conditions should accelerate the pace of
development in national economies and help overcome the basic contra-
diction of modern development using digital technologies. In addition, most
countries have created national programs to protect network infrastructure,
which define technical and functional criteria for digital technologies and
contribute to identifying potentially vulnerable elements by developing rules
and procedures to ensure access to them. It should also be noted that
the security of information systems is an increasingly urgent problem for the
economy and society.

Information systems security — primarily ensuring trust and security
on the Internet — is one of the keys and "cross-cutting" areas of managing the
digitalization of economies and requires adequate measures to protect users.

2. International Evidence on the Formation of National Strategies
for Digital Development

It should be noted that many countries adopt a digital security strategy
as a holistic document related to ensuring national security. At the same time,
most recognize that the scale of information threats and risks of the digital
economy goes beyond the boundaries of individual organizations and
becomes global.

Typical goals of these strategies are:

« detection and response to cyberattacks;

o threat prevention, support, and development of reliable service
products for state structures and economic entities;

« support for state institutions and infrastructure operators;

« promotion of education in the field of digital technologies.

In our opinion, the implementation of the digital economy develop-
ment strategy also requires a transformation of the entire social and economic
system, within which conditions must be created, including for the deve-
lopment of culture.

The development of the digital economy gives rise to new, previously
non-existent problems and risks, in particular:

« transformation of the role of state structures, the need to expand the
spectrum of their activities;

« high risk of interference in the private lives of citizens and a decrease
in the level of information and information-psychological security;
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« increasing unemployment due to structural changes in the economy
associated with the introduction of modern digital technologies, as well as
the impact of the consequences of the global coronavirus pandemic on
national economies;

« increased competition in all areas of economic activity, which leads
to the complication of existing economic models;

« the need to improve the regulatory framework and form a new
institutional framework in terms of developing rules and mechanisms for the
functioning of the digital economy.

Work to eliminate problems is actively underway around the world.
Thus, the USA seeks to become a leader in international trade using digital
technologies. According to the Digital Economy Agenda, the United States
will support the expansion of the Internet as a global digital platform for
communications, trade, innovation, and civic engagement.

The strategy outlines four key areas:

« a free and open Internet for expanding international trade, minimizing
barriers from countries that set rules to mitigate risks of reducing the
competitiveness of American and foreign companies;

o trust and security, ensuring privacy, and protecting consumers’
intellectual property on the Internet;

« accessibility to the Internet by eliminating uneven infrastructure
development and ensuring fast access to the network with minimal barriers
to data flow, as well as training American workers in the skills of working in
a digitized global economy;

« innovation and new technologies in the digital economy that open new
opportunities for their commercialization.

Another clear leader in the global digital space is China. This country
Is aimed at increasing the quality of life through effective production (for
example, digitalization of transport), while digital technologies are consi-
dered one of the main tools for increasing the efficiency of the national
economy. Strategically, China expects to transform from a global factory of
goods into a "planetary” laboratory by 2030 and, to this end, to intensify
informatization using digital technologies, primarily in three areas — industry,
finance, and trade.

To bring the country’s economy to a new level of development, China
has adopted a plan for the reindustrialization of the country, "Made in
China 2025", aimed at building a "smart" economy, the technological base
of which is digital technologies within the framework of national digital
platforms (Li & Branstetter, 2024). As a result, it is planned that, even
taking into account some damage to the economy caused by the global
coronavirus pandemic, China will become a world power with a full cycle
of industrial production, an important component of which is the production
of its own innovative products, which indicates the country’s orientation
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towards economic growth based on the consistent development of digital
technologies. According to many experts, an important aspect of
development is the independence of the Chinese economy from other
countries in the field of digital technologies as a guarantee of strategic
security (Nawaz et al., 2025).

The analogues of the largest American companies and a kind of other
foreign companies in the digital technologies in the field of telecom-
munications, and consumer electronics created in the country are considered
the basis for the country’s further innovative development. Significant
attention is paid to the problems of digital technologies in Ukraine. There are
certain achievements, although the gap between developed countries of the
world is quite large. Thus, information systems, social media, access to which
is carried out using the Internet, have become part of the everyday life of
Ukrainians. However, several problems in the field of digitalization
of Ukraine and its regions require their solution. In our opinion, among the
main restraining factors of the spread and use of digital technologies in
the socio-economic sphere, in public administration and business, we can
note: a shortage of financial resources; extremely weak development of
domestic industries to create an elemental base for modern digital systems;
the level of use of many public services in digital form remains quite low; a
shortage of qualified personnel for the sphere of the digital economy,
including due to the negativity of the education reform and the lack of
modern means and technologies related to the educational process, etc.

Certain technological achievements in the field of digital economy and
information technologies are not properly supported by changes in the
regulatory framework for a more complete realization of the potential of
the digital economy in Ukraine. Most often, digital technologies are still not
actively implemented in internal administrative processes. Due to the lack of
proper funding in the conditions of war in the country, the solution to certain
problems of implementing elements of the digital economy and implementing
information technologies has not been implemented in practice to a sufficient
extent. The presence of Diia and other digital services does not fully meet the
modern requirements of highly developed countries of the world, especially in
the economic sphere. The objective reasons are, in fact, a full-scale invasion,
crisis phenomena in the economy, a decline in domestic production volumes,
the consequences of the coronavirus pandemic, and low computer literacy of the
population. The conceptual model of the direction of development of the digital
economy of Ukraine for the period until 2030, proposed by the authors, contains
four basic directions of digital transformation:

« sectors of the economy and cross-sectoral transformation;
 markets, goods, services, capital, and labor;

« processes of managing integration processes;

« digital infrastructure and ensuring the security of digital processors.
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This concept model is formed taking into account the forecast for the
spread of digital infrastructure in the world (from 2000 to 2060) — Figure 1.
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Figure 1. Distribution of digital infrastructure in the world over the years

Source: (Westerman et al., 2014).

It should be noted that the weaknesses of the Ukrainian program for
the development of its own (rather independent) digital economy are the lack
of a systematic analysis of the current state of the digital economy, and the
lack of current provisions on the creation of structures responsible for their
implementation. In addition, the amounts of financing and state support for
specific areas of digital economy development are not indicated, and the
competitive advantages of the domestic digital economy in the global system
are not indicated.

Copying the experience of other countries in developing the digital
economy and having limited financial and production resources, Ukraine
risks becoming dependent in the field of digital technologies and information
technologies, including for ensuring both economic and information security.
In the scenario of integration into the global digital space of Ukraine, it will
be quite difficult to gain significant competitive advantages and achieve high
results in social and economic development.

ISSN 2786-7978; elSSN 2786-7986. SCIENTIA FRUCTUOSA. 2026. N° 3 107



DIGITAL SPASE

3. Transformation of the business environment and analysis
methodology in the minds of digitalization

The goal and strategic objectives of the development of the digital
economy for Ukraine should be to create its own digital technologies, their
use to increase the efficiency of management of national and regional
economies, create conditions for the transition of the digital economy to a
fundamentally new technological level in the areas of: innovation in the field
of digital technologies and information technologies; in the formation of
information infrastructure based on significant digital platforms; the
introduction of digital technologies into social and economic processes; a
radical increase in information, communication and digital education, as well
as in the field of developing skills in the use of modern technologies among
business and the population, within state structures and the formation of trust
in the digital space. When assessing the prospects for the use of new methods
and management tools in the era of the digital economy, it should be noted
that the digital environment is currently having a revolutionary impact on the
development of modern enterprises, companies, and corporations without
restrictions on industry affiliation. For businesses that strive to meet current
technological and technical trends, as well as for public sector organizations,
the implementation and development of information and communication
technologies has become an urgent need to increase the efficiency of their
activities, which declares either the achievement of economic goals or the
provision of socially useful services with the maximum level of satisfaction
for consumers.

The development of digital technologies leads to the formation of a
new segment of the economy (including the design of new markets with its
active actors — digital companies), but already now, not only in the USA,
Japan, Germany, Singapore, China and others, we can also talk about fully
digital companies in other countries, including Ukraine (business models that
are implemented in a digital environment), and about companies that imple-
ment digital technologies to improve their activities (with the introduction of
digital solutions into basic business processes).

The digital economy is recognized as a current trend in the development
of modern society, business, public administration, and citizens’ lives, etc. The
formation of the global digital space is becoming the next stage of
development in the chain of "new industrialization — digitalization" and is
caused by the need to ensure technological, information, and psychological
leadership of business entities and states as a whole on the basis of informa-
tion and communication and related technologies. These processes are
accompanied by the modernization of traditional manufacturing industries
and service industries and the reformatting of trade, procurement, and
logistics activities.

When adapting the study of the digital economy as a modern external
environment, attention should be paid to the fact that this phenomenon cannot
be attributed only to a new factor, even such a global one. The digital
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economy adapts, changes, and creates something new in almost all elements
of the external environment.

First of all, the economic conditions of activity are changing (from
methods and means of payment to the organization of logistics flows), and
the methods and means of the activities of business entities themselves are
changing (from transferring activities in the digital space to the use of
fundamentally new technologies, including artificial intelligence), economic
factors are changing (in terms of creating new (digital) barriers and forming
an oligopolistic conspiracy of digital market leaders), social factors are
changing (most clearly manifested in the widespread distribution of social
networks and messengers), national factors are changing (this is how
developing countries get their chance to join the ranks of developed coun-
tries, no longer doomed to a technological gap), natural factors are changing
(there is again a need to study environmental and other factors that reflect the
processes of energy consumption of cryptocurrencies), methods of regulation
at the level of state and inter-national structures are changing, new factors of
economic and information security are emerging. In view of the above, it
should be noted that it is necessary to develop new methods of analyzing the
external environment (Figure 2).

methods of
regulation at the
level of state
structures

economic conditions
of activity

ways and methods of
business entities’
activities

natural factors adapts / economic factors
DIGITAL
creates ECONOMY
social factors \ safety factors
changes \

national factors

NN

Figure 2. 8-factor model of environmental change
Source: (Smith et al., 2020).

Adapting the methodology for analyzing the external environment,
first, it is necessary to identify and classify the manifestations of "digits" at
different levels of management. First, it is necessary to determine the system-
forming factors of the formation of the digital economy:

« the formation of a qualitatively new structure of economic assets that
meet the economic priorities of the digital economy;
« the use of electronic technologies and services;
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« the formation and support of favorable organizational, infrastructural,
and regulatory characteristics for the development of digital technologies;

« the collection and processing of large data sets in digital form;

« the development of digital economy institutions;

« the preservation of the sovereignties of countries in the context of
economic globalization;

« ensuring the economic information security of the state, business,
society, and man;

« contributing to improving the quality of life of citizens;

« the protection of personal data and the inviolability of the private life
of citizens in the digital space (Dovgal et al., 2021).

Thus, the system-forming factors of the formation of the digital
economy encompass many interrelated elements (evolution of the structure
of economic assets, integration of electronic technologies, optimization of
information security, protection of users’ personal data, etc.). The complex
influence of the presented factors of action forms the institutional and
infrastructural basis, without which a full transition to the digital economy is
impossible.

Conclusions

According to the results of the research, the aim has been achieved,
and the theoretical hypothesis put forward has been confirmed: a
comprehensive analysis of the conceptual foundations of the digital economy
and its role in the process of overcoming social and economic problems
at the global and national levels allows for intensive growth in accordance
with the goals of sustainable development.

In the context of globalization and complex transformation processes
of the digital economy, the key factor in increasing the competitiveness of
national economic systems is the implementation of effective management
strategies that will allow achieving a long-term positive effect. The presence
of various sources of information and their accumulation on a permanent
basis allows national government bodies and international institutions to
contribute to the adoption of effective management decisions. The main
sources of information are web resources on the Internet, digital platforms,
corporate data, etc. Both structured and unstructured data are valuable, since,
thanks to machine learning algorithms, it is possible to identify hidden
relationships.

Theoretical analysis of scientific literature and international expe-
rience shows the high efficiency of using modern information technologies,
including machine learning algorithms, to process large amounts of
information about the global environment and national economic systems.
An analysis of international experience in the formation and implementation
of national digital strategies (USA, China) has shown that effective
transformation based on information technologies requires the introduction of
relevant innovations and effective regulatory acts. Systematization of research
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confirms the potential of these technologies to optimize the transformation of
the business environment, the formation of new markets, and strengthening
competitiveness in accordance with existing requirements. The scientific
novelty lies in the systematization of the conceptual foundations of the digital
economy and the development of a conceptual model for the development of
the digital economy of Ukraine by 2030, which integrates four basic areas of
transformations, considering global trends and national characteristics. In the
conditions of a full-scale invasion of our country, the proposed model can serve
as a guideline for the formation of an effective national digital policy for the
long term. The role of new management methods based on artificial intelligence
and big data in overcoming the challenges of digital transformation, adapting
best practices in the implementation of innovative information solutions in
Ukraine in conditions of war and social and economic instability, is theoretically
substantiated.

The importance of this research lies in the theoretical justification of
the advantages of introducing high-performance digital tools into the
management systems of domestic enterprises and the national economy of
Ukraine to ensure technological sovereignty and competitiveness in interna-
tional markets.

Further research will focus on empirical verification of the proposed
conceptual model by collecting and analyzing multilingual and multi-contex-
tual data using artificial intelligence algorithms and blockchain technologies.
This will allow us to identify optimal directions for integrating digital
technologies into economic systems and assess their multiplicative effect in
the long term.
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DIGITAL DETERMINANTS
OF EDUCATIONAL
VALORISATION

The relevance of this study is driven by a shift in
contemporary scholarly focus from the analysis of
education digitalization technologies to the iden-
tification of their key driving forces—namely, digital
determinants that define the direction, scale, and
depth of the transformation of educational systems.
These determinants create the preconditions for
scaling the value of educational outcomes for indi-
viduals, society, and the economy in the digital era,
while also highlighting the need to bridge the gap
between the technological potential of digital
change and its actual implementation and valoriza-
tion in practice. In this context, there is a need to
substantiate the theoretical and applied founda-
tions of the valorization of the educational
environment under conditions of digital transfor-
mation. The article confirms the hypothesis that the
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LIMOPOBI
AETEPMIHAHTU
BAJIOPU3ALLII OCBITU

AxmyanvHicmeb 0OCTIONCEHHS. 3YMOBNEHA 3Mi-
WEHHSIM CYHacH020 HAYKOBO20 (YOKYCY 6i0 ananizy
mexHon02Il Yupposizayii oceimu 00 UAGIEHHS T
KIIOYO08UX PYUIUHUX CUTl — yugposux Oemep-
MIHAHM, AKI USHAYAIOMb 8EKIMOP, MACUmMaby ma
2nubuny mparcgopmayii oceimuix cucmem. Came
maxi OemepmiHaHmu Gopmyloms nepedymosu 00
Macuima0y8aHHsl YiHHOCMI OCBIMHIX pe3yIbmamie
ons 0cobucmocmi, CyCcniibCmed ma eKOHOMIKU 8
yughposy enoxy, a makodic aKmyanizyrons nompeoy
NOOONIAHHS PO3PUBY MINC TNEXHONOSIYHUM NOMEH-
yianom yughposux 3MiH I peanbHOI NPAKMUKOK iX
BUKOpUCMAHHA Ma eanopusayii. ¥ 36’s13Ky 3 yum
nocmae HeoOXiOHiCMb OOTPYHIMYBAHHA Meopemuy-
HUX [ NPUKIAOHUX 30CA0 BANOPU3AYTT OCBIMHBLOZO
cepedosuya 8 yMosax yugpoeoi mpanchopmayii.
Bucyrnymo zinomesy, wjo yugposa mpancgopmayis
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DIGITAL SPASE

digital transformation of education contributes to
the creation of additional social and economic
value of educational outcomes, while the valoriza-
tion of the educational environment serves as a key
instrument for enhancing the competitiveness of
education, fostering digital human capital, and
integrating education into the digital economy. The
methodological framework of the study is based on
systemic, structural-logical, and comparative
approaches, as well as methods of generalization,
comparative analysis, structural modelling, con-
ceptual design, and the algorithmization of proces-
ses for assessing the valorization of the educational
environment. The empirical basis of the study
comprises statistical data from the European
Commission, OECD, UNESCO, and Eurostat, as
well as the results of a bibliometric analysis of
research on the digital determinants of education
from scientometric databases. The article identifies
international and national trends in the digital
transformation of education, highlights strategic
directions for the development of the population’s
digital competences, and outlines key challenges
facing digital education in the context of the
emerging knowledge economy. The level of digital
education development in Ukraine is analyzed,
along with the impact of digital technologies on the
formation of digital competences and the develop-
ment of human capital. A conceptual framework
for the valorization of the educational environment
under conditions of digital transformation is
substantiated. Within this framework, the main
effects of valorization are identified, a system of
evaluation criteria is developed, and an algorithm
for determining the levels of educational environ-
ment valorization is proposed. The framework
makes it possible to assess the process of creating
additional social, economic and innovative value of
educational outcomes and can be used for the
strategic planning of the transformation of educa-
tional systems and processes at institutional,
regional, and national levels.

Keywords: digitalization, valorization, digital
transformation, digital technologies, digital deter-
minants, education, educational environment,
competences, innovations, values, management.

JEL Classification: | 20,128, D 83,0 33, L 86.

Introduction

oceimu Cnpuse opmyBanHio 000aHoi coyianbho-
EKOHOMIYHOI YIHHOCMI OCBIMHIX pe3yibmamis, a
8aI0pU3AYIA OCBIMHBLO2O CEPEOOBUIA € KTIOUOBUM
iHCmMpYyMeHmoM  NIOBUWEHHSI  KOHKYPEHMO-CHpo-
MOJICHOCIE OCGIMU, PO3GUMKY YUDPOBO2O OOCh-
K020 Kanimany ma inmezpayii oceimu 8 yugposy
eKOHOMIKY. MemoodonoiuHy 0cHo8y 00CTiONHCeHHs
CIMAHOGIAMb CUCEMHUL, CIPYKMYPHO-NOIYHULL |
KOMRApAmueHutl nioxoou, Memoou y3a2aibHeHHs,
NOPIGHATLHO20 AHANIZY, CMPYKMYPHO20 MOOeiO-
6aHHA,  KOHYENMYaibHO20 NPOEKMYGAHHA Ma
aneopummizayii npoyecie OYiHIBaHHs 6AIOPU3AYIL
oceimHbo2o cepedosuwya. Emnipuuny 6azy ooci-
0JfCeHHA CMAaHO8IAMbs cmamucmuyni 0ani €6po-
neticoxoi Kowmicii, OECD, UNESCO, Eurostat, a
Makossc pesyibmamu OioIioMempuUHO20 AHATIZY
odocniodcenb  Yudposux OemepmiHaHm  oOceimu,
NpeoCcmaesneHux y HayKoMempuuHux 0a3ax OaHUX.
Po3skpumo misichapooHi ma HayionansHi menoeHyii
yughposoi mparcghopmayii  oceimu, GUCBIMICHO
cmpameziuHi HanpAMU PO3BUMKY YUPPosux Kkomne-
MeHMHOCMel HACENeHH MA GUSHAYEHO KIIOYO6I
BUKTIUKU PO3GUMKY YUPPOBOT 0cimu 8 ymoeax
CMAHOBNIeHHs eKOHOMIKU 3HaHb. [Ipoananizoeano
pi6eHb po3sumKy yugposoi oceimu 6 Yxpaini, a
MaKodc 6NUG YUPPOBUX MEXHONO2IN Ha Popmy-
BaHHA YUPPOBUX KOMNEMEHMHOCMEN | pO3GUMOK
modcekozo  kanimany. OOIPYHMOBaHo KoHyen-
myanvHull hpetim 8anopusayii 0ceimmuboeo cepedo-
suwa 6 ymoeax uyugposoi mparcgopmayii, y
MeHCax AK020 GUSHAUEHO OCHOBHI eqheKmu 8anopu-
3ayii, cghopmosano cucmemy Kpumepiig oyiHio-
6aMHA MA PO3POONEHO AN2OPUMM  BUSHAYEHHS
pisHie  eanopuzayii  0ceimHb020  cepedosuyda.
3anpononosanuii gpeiim dae 3mozy oyiniosamu
npoyec CmMeopeHHs O000aHOi CoYianbHO-eKOHO-
MIUHOI ma  HHOBAYIUHOI YIHHOCMI OCBIMHIX
pe3ynbmamie i moogice Oymu GUKOPUCMAHULL O/isl
cmpameziuHo20  NAAHYBAHHA — mpaucgopmayii
OCGIMHIX cucmeMm i npoyecie Ha IHCMUMYYIHOMY,
PeCIOHAIbLHOMY MA OEPAHCABHOMY DIGHSIX.

Knwouoei croea: undposizailis, BaIopu-
3aiist, uudposa TpaHchopmalis, HUPpPoBi TEX-
HOJOTil, UU(PPOBI JETEpMiHAHTH, OCBITa,
OCBITHE CEpEOBHINE, KOMIIETCHTHOCTI, 1HHO-
Ballii, IHHOCTI, MEHEIKMEHT.

Digital technologies serve as a key driver of the transformation of
modern society, reshaping approaches to education, professional activity,
social and economic development, the formation of competitive human
capital, and the achievement of sustainable economic growth. In the context
of the emergence of a new vector of economic development based on the
Society 5.0 paradigm (Mazaraki et al., 2020), the digital transformation of
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education acquires strategic importance as the foundation for the implement-
tation of a knowledge-based economy and the enhancement of national
competitiveness.

In this context, the European Union identifies the digital transfor-
mation of education as one of the priority areas of development within
the Digital Decade 2030 initiative, according to which at least 80% of the
population should possess basic digital skills by 2030 (European Commis-
sion, 2024, April 29). This initiative emphasizes the importance of develo-
ping digital competencies as a key factor in shaping digital human capital and
ensuring sustainable, innovative economic growth.

According to Eurostat analytical findings, in 2024-2025, only
56-60% of the population of the European Union possess basic digital
competencies, indicating the need to intensify the processes of digitalization
in education and the development of digital skills among the population
(Eurostat, 2025). At the same time, there is significant differentiation among
EU countries. The highest indicators are demonstrated by the Netherlands,
Finland, Denmark, and Ireland, where the level of digital skills exceeds
70-80%. The group of countries with a high level of digital competencies
also includes Sweden, Luxembourg, Germany, and France, where the share
of the population with basic digital skills exceeds 65—-75%.

Countries of Southern and Central-Eastern Europe show average
indicators, including Italy, Portugal, the Czech Republic, and Slovakia, where
the level of digital skills ranges between 50-60%. The lowest indicators are
characteristic of Romania, Bulgaria, Greece, and Poland, where the share of
the population with basic digital competencies remains significantly below the
European average (Eurostat, 2025), indicating the unevenness of the digital
transformation of educational systems within the European Union (Figure 1).

EU target for 2030: 80%

The Netherlands e 3490
Finland e 830/
Ireland e 300/
Denmark e 810
Sweden e 790/

LuXembOurg e /804

Leaders in digital
transformation

/A LS 1 1 78%
France measssssssssssssssss 599,

high
level
75%)

(60—

Estonia e 589,

g - = Germany 58%
3 % 83 Slovenia 56%
g- @ Spain 56%

Poland m———————————————— /30
Italy e——— 46
Bulgaria m———— 40%

low level
(30-50%)

Romania m—— 33%

0% 10% 20% 30% 40% 50% 60% 70% 80%  90%
Figure 1. Level of basic digital competencies in EU countries, 2024-2025.

Source: compiled by the authors based on (European Commission, 2025, June 16; Eurostat, 2025).
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According to the data presented in Figure 1, the level of digital compe-
tencies among the population of European Union countries is characterized by
significant variation, indicating the uneven nature of the digital transformation
of education across EU countries and highlighting the need to develop effective
educational strategies to enhance digital competencies among the population
(European Commission, June 16, 2025; Eurostat, 2025).

The key EU strategic document outlining the directions for the
development of digital education is the Digital Education Action Plan 20212027,
which identifies two main priorities: the development of a high-performing digital
education ecosystem and the enhancement of digital competencies (European
Commission, 2020). The Action Plan reflects the systemic nature of the digital
transformation of education and emphasizes the development of digital compe-
tencies as an essential component of human capital.

Contemporary research confirms that the digitalization of education is
accompanied by the active implementation of new technologies, including
artificial intelligence, adaptive learning, digital platforms, and educational
data analytics. Studies by the Organization for Economic Co-operation and
Development (OECD) highlight that digital technologies contribute to the
personalization of learning and improve the efficiency of the educational
process; however, their implementation requires an adequate level of digital
competencies among educators, as well as the development of digital
infrastructure (OECD, January 19, 2026).

According to the position of the United Nations Educational,
Scientific, and Cultural Organization (UNESCO), the use of artificial intelli-
gence in education creates new opportunities for individualized learning but
also generates risks of digital inequality and underscores the need to establish
ethical principles for the use of digital technologies (UNESCO, 2023).

International experience demonstrates the emergence of various
models of digital transformation in education, depending on the level of
countries’ digital development and the strategic priorities of educational
policy. Estonia integrates digital technologies and artificial intelligence into
its education system, contributing to the development of a digital educational
ecosystem and the enhancement of learners’ digital competencies (European
Commission, June 16, 2025).

Finland implements a comprehensive policy for the development of
lifelong digital literacy, which involves integrating digital competencies at
all levels of education (European Union, June 30, 2025). The Netherlands
actively deploys digital educational platforms, adaptive learning techno-
logies, and tools for personalizing the educational process, which enhances
learning effectiveness and fosters the development of a digital educational
environment (European Commission, August 7, 2024).

The generalization of international experience in the digitalization of
education provides an analytical basis for assessing the level of digital educa-
tion development in Ukraine, where the issue of digital transformation of the
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educational environment is becoming increasingly relevant in the context of
economic digitalization, integration into the European educational space, and
the development of digital competencies of human capital.

Conditions of distance and blended learning further intensify the need
to implement digital platforms, online courses, and digital educational
technologies. In particular, the development of the Diia.Osvita platform is
aimed at fostering digital competencies among the population and supporting
the concept of lifelong learning (Diia.Osvita. Research, n. d.).

At the same time, alongside the study of international experience in
the digitalization of education, it is important to generalize scientific research
in this field. A critical analysis of the scientific literature indicates a growing
scholarly interest in the digital transformation of educational systems, the
development of digital competencies, and the implementation of innovative
educational technologies. Considerable attention in contemporary research is
paid to the formation of digital competencies as a key factor in the
development of digital education.

In particular, the issue of developing educators’ digital competencies has
been examined in the works of Redecker (2017), which substantiates the
European framework for the digital competence of educators, DigCompEdu.
Carretero et al. (2017) developed the DigComp 2.1 framework for citizens’
digital competence. The further development of this concept is presented in the
study by Vuorikari et al. (2022), which identifies new digital competencies
related to the use of artificial intelligence and modern digital technologies.

A significant contribution to the study of the digital transformation of
education was made by Selwyn (2016), who considers the digitalization
of education as a complex socio-economic transformation, as well as by Bond
et al. (2020), who identified key trends in the use of digital technologies in
higher education. The conceptual foundations of blended learning and digital
educational environments are substantiated in the works of Garrison and
Vaughan (2008), where the authors examine blended learning as an effective
tool for the digitalization of the educational process.

A separate strand of research focuses on the implementation of artificial
intelligence in education. In particular, Holmes et al. (2019) identify
artificial intelligence as a key factor in the personalization of learning, while
Zawacki-Richter et al. (2019) conducted a systematic analysis of Al applications
in higher education and identified (promising) directions for its use.

The issue of the digitalization of education is also actively explored by
Ukrainian scholars. Its current trends, including the development of lifelong
learning technologies, open online courses, adaptive learning, distance education,
gamification, and the use of virtual and augmented reality technologies, are
examined in the works of Mala (2022) and Safonov and Korotun (2024). The
problem of digitalization of education as a vector for training 21st-century
specialists was studied by Demianchuk and Bodnaruk (2022), who emphasize the
need for digital transformation of the educational process.
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Zabiaka (2024) analyzed the digitalization of higher education in the
European context, emphasizing expanded access to educational resources,
flexibility of the learning process, and the implementation of the concept of
lifelong learning. A significant contribution to the digital transformation
of education in Ukraine has also been made by Bykov and Burov (2020),
Shyshkina and Nosenko (2023), and Lukianova and Hodlevska (2024), who
investigate the development of the digital educational environment, the
formation of digital culture among participants in the educational process,
and the implementation of information and communication technologies in
education.

Certain aspects of the digitalization of the educational process in higher
education are also presented in the works of Zabiyaka (2024), Kremen and
Spirina (2024), Morze et al. (2023), and Nosovets et al. (2024), where the
authors substantiate the use of digital educational platforms, distance learning,
and blended learning as key tools for the modernization of education.

Research on digital competencies in the context of the digital economy
is also presented in the works of Karpenko et al. (2025) and Zakharchenko and
Makletskyi (2024), which confirm the hypothesis that digital competencies
constitute an important component of the professional training of modern
specialists in the context of the digital transformation of society.

A bibliometric analysis of scientific research indicates a high level of
scholarly interest in the digitalization of education at both the international
and national levels (Table 1).

Table 1
Bibliometric profile of digital determinants of education valorization (2015-2025)

Thematic area iRl e Number o S Leading countries

base publications rate

Education management 41 500 32%

Digital technologies in education 1709 35%

ficial ’ Scopus / WoS
Artificial intelligence ]
in education 3623 67 times
_ . Spain, USA,

Digital competencies WoS / Lens 1797 6.5% China. United

Virtual reality in education 1157 5times | Kingdom, India,

Digital transformation Germany

of education Scopus / WoS 5506 50 times

Valorization of education 12 -

Knowledge valorization 51 -

Source: compiled by the authors based on (Elsevier, n. d., Clarivate, n. d.; The Lens,
October 24, 2022; The Lens, n. d.).

At the same time, in contemporary scientific discourse, the issues of
creating added value within the educational environment under conditions of
digital transformation remain insufficiently explored, which necessitates
further research in the direction of educational environment valorization and
the development of digital educational ecosystems.
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The aim of this article is to substantiate the theoretical and applied
foundations of education valorization in the context of digital transformation.
To achieve this aim, the following objectives have been defined:

« to analyze the European experience of digital transformation of
education and the development of digital competencies;

« to identify key trends in the development of Ukraine’s digital ecosystem;

« to develop a conceptual framework of the determinants of educational
environment valorization.

The study is based on the hypothesis that the digital transformation of
education contributes to the creation of added social and economic value
of educational outcomes, while the valorization of the educational
environment serves as a key instrument for enhancing the competitiveness of
education, fostering digital human capital, and acting as a prerequisite for the
integration of education into the digital economy.

The research methodology is based on the use of systemic, structural-
logical, and comparative analysis of international experience in the digitalization
of education, statistical data from the European Commission, the Organization for
Economic Co-operation and Development (OECD), the United Nations Educa-
tional, Scientific and Cultural Organization (UNESCO), Eurostat, as well as
findings from contemporary scientific research in the field of digital transfor-
mation of education. The study employs methods of generalization, comparative
analysis, structural modeling, conceptual design, and the algorithmization of
processes for assessing the valorization of the educational environment.

Structurally, the article consists of three sections. The first section
reveals European trends in the digital transformation of education, highlights
the strategic directions for the development of digital competencies
among the population, and identifies the key challenges in the development
of digital education in the context of the emerging knowledge economy.

The second section is devoted to analyzing the level of development of
digital education in Ukraine, examining the impact of digital technologies on the
formation of digital competencies and the development of human capital.

The third section substantiates a conceptual framework for the
valorization of the educational environment in the context of digital transfor-
mation. Within this framework, the effects of valorization are identified, a
system of evaluation criteria is developed, and an algorithm for determining
the levels of valorization of the educational environment is proposed. This
makes it possible to assess the creation of added social, economic, and
innovative value of educational outcomes.

1. European trends in the digital transformation of education

The digitalization of education is one of the key directions of educational
policy in the European Union, aimed at developing digital competencies,
modernizing the educational environment, and enhancing the competitiveness of
human capital. In this context, the Digital Education Action Plan 2021-2027
plays an important role. The main objective of this initiative is to create a high-
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performing digital education ecosystem and to improve the level of digital
competencies among the population in order to adapt the education systems of
member states to the conditions of digital transformation.

A critical analysis of its content has led to the following conclusions:

« the document outlines a long-term vision for the development of high-
quality, inclusive, and accessible digital education;

« it emphasizes the need for the development of individuals’ digital
competencies throughout their lives;

« it identifies two key strategic directions for the digital transformation
of educational activities: the development of a high-performing digital
education ecosystem and the improvement of digital skills and competencies.

The first direction involves the development of digital infrastructure, the
implementation of modern educational platforms, the creation of digital educa-
tional resources, and the training of teaching staff in the use of digital
technologies. The second direction focuses on the development of digital compe-
tencies among learners, educators, and the broader population, in line with
the concept of lifelong learning.

The implementation of these strategic priorities of digital education is
actively carried out in European Union countries through national strategies
for the digitalization of education, the development of digital infrastructure,
and the enhancement of digital competencies among the population. Almost
all EU member states have developed their own strategies for the digital
transformation of education in accordance with the Digital Education Action
Plan (2021-2027), which indicates the systemic nature of the transformation
of the educational environment in Europe (European Commission, 2020).
Table 2 presents the results of a comparative analysis of the development of
digital education in European Union countries, aimed at assessing the level
of development of digital educational infrastructure, the formation of digital
competencies among the population, and the degree of integration of
innovative technologies into the educational process.

Table 2
A comparative analysis of the development of digital education in selected EU
countries as of 2024-2025

Digital education . e
Analytical characteristics

Strategic impact

Finland

Estonia

Digital skills of the

population

Educational
ecosystem

Basic digital skills

Integration of Al
and digital
technologies

About 82% of the population has at
least basic digital skills; the country is
distinguished by a high culture of
lifelong learning

The state policy of digitalization of
education until 2027 is focused on the
development of digital infrastructure,
platforms and digital readiness of
educational institutions

62.6% of the population has at least
basic digital skills, which is above the
EU average; the share of ICT
specialists in employment is 6.7%

In 2024, the use of Al by businesses
increased from 5.19% to 13.89%, and
52.6% of enterprises use cloud
technologies, which is significantly
higher than the EU average

Indicates the effectiveness of the digital
competence development policy and the
strong integration of digital education
into the lifelong learning system

Forms a sustainable digital educational
ecosystem, where digital technologies
are not an auxiliary, but a system-
forming element of learning

Confirms the combination of general
digital literacy with a strong human
resource potential to support the
digitalization of education

The high digital maturity of the
economy creates a favorable
environment for the implementation of
Al solutions and digital platforms in
education
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Country

Digital education

Analytical characteristics

End of Table 2

Strategic impact

indicator

National digital
policy

The country remains one of the
leaders in digital innovation, but faces
a shortage of ICT personnel and a
decrease in public investment in
digital education. The roadmap
includes 59 measures with a budget

The combination of strong scientific and
technological potential with human
resource constraints indicates the need to
increase investments in digital
competences and educational

Nether- :
e of 5.25 billion infrastructure
Egecﬁﬁmf;ézqgst;nir:g?giﬂ}falleadmg Developed infrastructure creates the
S L gt prerequisites for the large-scale use of
Digital infrastructure | connectivity and has a strategic goal L - .
A o digital educational platforms, adaptive
to maintain its position as a European ; -
. learning and cloud services
digital leader
Position in the Denmark is among the leading This indicates a systemic combination of
Darmenk | cmensen aReeE countries in the Digital Decade / DESI | digital infrastructure, skills and
transpliormati% n monitoring of digital maturity institutional capacity, which also has a
indicators positive impact on the education sector
Ireland is among the countries with a
high level of basic digital skills in the
Diaital environment European dimension; the national A high level of digital integration of
Ireland ang infrastructure digital development policy is society supports the development of
coordinated by state bodies digital education and lifelong learning
responsible for the digital economy
and communications
Germany is implementing large-scale For the education sector, this means a
Institutional digital transformation programs, and gradual strengthening of digital
German conditions for the European-wide Digital Decade infrastructure, platform solutions and
y St it monitoring records its participation in = digital training, although the pace of
g the systematic development of digital ~ transformation is more institutionally
indicators complex than in Scandinavian countries
The Digital Education Action Plan These areas are the basis for a
2021-2027 identifies two key areas: ; .
- - comparative assessment of national
EUasa . the development of a highly effective AR -
Strategic framework L - models of digitalization of education and
whole digital education ecosystem and the

improvement of digital skills and
competences

identification of strengths and
weaknesses of countries

Source: compiled by the authors based on (European
Commission, August 7, 2024).

Commission, 2020; European

As shown in Table 2, Finland demonstrates one of the most successful
examples of implementing the strategic direction of developing a high-
performing digital education ecosystem. Within the framework of the natio-
nal policy of education digitalization, the country develops digital infrastruc-
ture, educational platforms, and distance learning formats. A high level of
digital preparedness among educators and learners has ensured the stability
of the educational process in the context of digital transformation (Digital
Skills and Jobs Platform, 2025).

Estonia is one of the leaders in the digitalization of education in
Europe. The country actively implements digital educational platforms,
electronic textbooks, and digital learning management services. Moreover,
within the framework of the national initiative (Al Leap, n. d.), the integ-
ration of artificial intelligence into the educational process is envisioned,
which contributes to the development of digital competencies among both
learners and educators.
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In Denmark, the digitalization of education is carried out through the
development of digital platforms, open educational resources, and digital
learning tools. According to the Digital Economy and Society Index (DESI)
report, Denmark is among the leading countries in terms of the level of digital
competencies of its population and the development of digital education
(European Commission, August 7, 2024).

In the Netherlands, the digital transformation of education involves
the active use of digital educational platforms, adaptive learning, and
artificial intelligence. Research by the Organization for Economic Co-opera-
tion and Development (OECD) indicates that the digitalization of education
is a key direction in the development of the country’s education system, with
digital technologies being integrated into the learning process (OECD, 2023).

Germany implements the digital transformation of education through
the national program DigitalPakt Schule, which predicts the development of
digital infrastructure in educational institutions, the implementation of digital
platforms, and the enhancement of digital competencies among educators
and learners (Federal Ministry of Education and Research, n. d.).

Ireland actively introduces digital educational technologies within the
framework of the national Digital Strategy for Schools, which includes
the use of digital resources, the development of digital competencies, and the
integration of digital technologies into the learning process (Department of
Education Ireland, 2021).

A comparative analysis of the development of digital education in EU
countries indicates the systemic nature of the digital transformation of the
educational environment and the active implementation of innovative
technologies in the learning process. The highest level of digital education
development is demonstrated by the countries of Northern Europe,
particularly Finland, Denmark, and Estonia, which are characterized by a
high level of digital competencies among the population, well-developed
digital infrastructure, and the active use of artificial intelligence in education.

At the same time, Western European countries, including the Nether-
lands, Germany, and Ireland, demonstrate a systematic approach to the
digitalization of education through government programs, institutional
mechanisms, and the development of digital educational platforms.

The successful digital transformation of education requires significant
investments in the development of digital infrastructure, educational techno-
logies, and digital competencies of the population. In this context, financial
instruments of the European Union play an important role in supporting the
digitalization of education and the development of digital skills. In particular,
the Digital Europe Programme 2021-2027 provides funding of EUR 7.5 billion,
a substantial portion of which is allocated to the development of digital
competencies, artificial intelligence, digital infrastructure, and educational
technologies (European Commission, April 29, 2024).
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Through the Recovery and Resilience Facility, EU countries attract
significant investments in the digitalization of education. In particular, Germany
invests more than EUR 6.5 billion in the DigitalPakt Schule program, France
allocates more than EUR 3 billion for the digital transformation of education,
Italy invests over EUR 2.1 billion, and Spain invests more than EUR 1.4 billion
in the development of digital educational platforms and population digital
competencies (EUR-Lex, September 28, 2021).

Thus, financial support for the digitalization of education in EU coun-
tries is an inherent condition of its digital transformation. It has a compre-
hensive character and encompasses the development of digital infrastructure,
educational technologies, and digital competencies of the population.

To generalize the financial instruments supporting the digital transfor-
mation of education in EU countries, key funding areas and investment

volumes have been systematized and are presented in Table 3.
Table 3
Funding for the digital transformation of education in EU countries

Funding amount,
EUR billion

Investment areas

Programme

Digital Europe Al, digital competences, digital

2 Programme 2021-2027 75 infrastructure, educational technologies

Germany | DigitalPakt Schule 6.5 D_|g_|taI|zat|on of schools, infrastructure,
digital platforms
Digitalization of education, digital

France 3

. competences
Italy Recovery and Resilience 2.1 Digital educational platforms
Facility "
Spain 14 Digital competences and digital education

Source: compiled by the authors based on (EUR-Lex, September 28, 2021; European
Commission, April 29, 2024).

The analysis of funding volumes indicates substantial investments by
EU countries in the development of digital education. The largest financial
resources are directed toward the modernization of digital infrastructure, the
development of digital competencies among the population, and the imple-
mentation of innovative educational technologies. This confirms the strategic
role of digital education as a key factor in the development of human capital
and the establishment of a digital economy.

An important analytical tool for assessing the level of digitalization of
education is the Digital Economy and Society Index (DESI), which is used
to monitor the development of digital competencies, the state of digital infra-
structure, and the level of integration of digital technologies into society. This
index makes it possible to conduct a comparative analysis of the digital matu-
rity of European Union countries and to identify leaders in the digital trans-
formation of the educational environment.

According to recent studies, the group of leading countries in digital
education based on the DESI includes the Netherlands, Finland, Denmark,
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Sweden, and Ireland, which demonstrate a high level of digital competencies
among the population and the active implementation of digital educational
technologies (Table 4).
Table 4
Trends in the development of digital competencies in leading EU countries
according to the DESI index

Share of population with basic

Country digital skills,% Analytical characteristics
2022 2023 2024

Netherlands 805 821 827 One of the leaders in digital competencies

in the EU
Finland 79.0 81.0 82.0 Stable high level of digital literacy
Denmark 67.0 68.8 69.6 Systematic state policy of digitalization
Ireland 70.0 72.1 73.0 Active development of the digital economy
Sweden 68.0 70.5 72.0 High level of digital education
EU (medium) 54.0 55.6 56.0 Moderate growth dynamics

Source: Compiled by the authors based on data from (European Commission, September
23, 2023; European Commission, April 29, 2024; Eurostat, 2025).

The obtained results indicate that the digitalization of education in the
European Union is a priority strategic objective, characterized by a systemic
nature and based on the integration of public policy, investment in digital
infrastructure, continuous development of digital competencies, the use of
artificial intelligence technologies, and the implementation of innovative
educational technologies and digital educational platforms.

At the same time, the results of the comparative analysis demonstrate
the uneven development of digital education across countries and the
existence of different models of its implementation depending on the level of
digital maturity of national education systems.

The level of a country’s economic development is determined by the
combined effect of two key factors: the quality of the national education system
and the depth of the digital transformation of the economy. Education ensures
the formation of human capital necessary for innovation and increased labor
productivity, while digitalization contributes to the optimization of produc-
tion processes, the reduction of transaction costs, and the acceleration of
knowledge exchange.

Thus, countries with more advanced educational institutions and
broader implementation of digital technologies demonstrate sustainable GDP
growth and competitiveness in global markets. In the context of studying the
digital transformation of the educational environment in Ukraine, it is
advisable to conduct an analysis of the development of digital education in
Ukraine, taking into account existing challenges and opportunities.

124 ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2026. N° 3



DIGITAL SPASE

2. Analysis of the development of digital education in Ukraine

The diagnosis of the problems in the development of digital education
in Ukraine makes it possible to assess the level of digital transformation of
the educational environment, the formation of digital competencies among
the population, and the potential for adapting international experience to the
national education system.

The development of digital education in Ukraine is taking place in the
context of an active digital transformation of society, accompanied by
expanded access to the Internet, the development of digital competencies
among the population, the growth of the EdTech sector, and the imple-
mentation of digital educational technologies. The increasing number of
digital educational initiatives contributes to the formation of a national digital
education ecosystem, which includes educational platforms, digital
educational resources, and innovative learning technologies (Sigma Software
University, October 7, 2024).

The analysis of the development of digital education in Ukraine is
carried out in stages, allowing for a comprehensive assessment of the key
directions of the digital transformation of the educational environment. At
the first stage, the development of Ukraine’s EdTech ecosystem and digital
educational platforms is examined. The second stage involves assessing the
level of digital competencies among the population of Ukraine. The third
stage focuses on analyzing the dynamics of digital skills over time. The
fourth stage is devoted to examining the impact of the level of education on
the formation of digital competencies. The fifth stage includes the study of
digital competencies among youth as a key group in the formation of digital
human capital. The sixth stage involves assessing the readiness of young
people to use artificial intelligence technologies in the educational process.

Such a staged approach makes it possible to comprehensively study
the development of digital education in Ukraine and to identify key trends in
the formation of digital human capital in the context of digital transformation.

In accordance with the proposed research logic, the first stage involves
analyzing the development of Ukraine’s EdTech ecosystem. One of the key
tools for such analysis is the EdTech Map, which is used to assess the
development of digital educational platforms, innovative technologies, and
educational startups. The results of the EdTech Map study indicate that online
education in Ukraine is at a stage of active growth and structural trans-
formation.

The online education ecosystem is represented by various segments of
digital educational solutions, including distance schools, massive open online
course (MOOC) platforms, tutoring services, professional skills development
platforms, language-learning services, and learning management systems
(LMS), as summarized in Table 5.
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Table 5

Segment analysis of EdTech solutions for digital education in Ukraine

Title of the
institution/platform
All-Ukrainian lyceum

Digital Education
Segment

Online and Distance
Learning YASN,O
Education center
. "Optima"
International
education EdEra

Language learning Optima School

TalkEn.Cloud

Digital Solution Type

Distance education
platform

Online school

Educational digital
platform

Educational platform
LMS platform

Functional purpose ‘

External support and
distance learning

Distance education

Online learning and
educational services
Cambridge International
Education programs
Online language learning

Smarte / Class Builder | Digital content platform Online textbooks

STEM education

GIOS Al educational platform Mathematics learning
Educational #brobots STEM school Technical education
management
Educational business
Voopty ERP/CRM system management
Professional Educational management Educatic_JnaI process
training TGI Academy system automation
Educational digital "Yedyna Shkola" Educational ecosystem Personalized learning
content
Tutoring S:}ﬁ]\rg&:ssi,?;tware Educational provider Employee training
Slilé;;zlmeducatlon AR Book AR/VR Platform Interactive learning
Preparation for national
. . multi-subject test
I(zgm;ﬁ T I ETE PROSTE ZNO Educational platform (NMT) / external
g independent evaluation
(EIE)

Source: compiled by the authors based on (EdTech Ukraine Association, n. d.).

The results of the analysis of EdTech solutions presented in Table 5
indicate the formation of a multi-component digital educational ecosystem in
Ukraine, characterized by the active development of digital platforms,
learning management systems, and innovative learning technologies. An
important feature of the Ukrainian EdTech sector is the growing number of
digital management solutions that automate educational processes,
personalize learning, and improve the efficiency of educational activities.

A notable trend in the development of digital education is the spread
of STEM platforms and artificial intelligence-based solutions, in particular
GIOS and AR Book, which demonstrate the gradual integration of innovative
technologies into Ukraine’s digital education system (EdTech Ukraine
Association, n.d.; GIOS, n.d.). At the same time, the development of
platforms for professional training and exam preparation is shaping trends
toward the implementation of lifelong learning and increasing demand for
the development of digital competencies throughout life (IT Ukraine
Association, n. d.; European Commission, 2020).
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Thus, the dominant trends in the development of Ukraine’s EdTech

ecosystem are:

« institutionalization and a European integration orientation of long-
term strategies for the digital transformation of education;

« investment planning through the digital ecosystem;

« development of digital literacy among the population and digital
accessibility;

« diversification of digital educational solutions;

« development of online and distance learning;

« integration of artificial intelligence technologies into educational
ecosystems;

« development of learning management systems;

« formation of digital platforms for lifelong learning;

« harmonization of educational processes with the European digital
space;

« formation of a sectoral focus of digital innovation development
(DefenseTech, MedTech, EdTech, Agritech, Al, eco-technologies, etc.);

« ensuring digital resilience and cybersecurity of the EdTech ecosystem.

These processes are taking place under martial law conditions, are
systemic, and aim to ensure economic resilience and the country’s post-war
recovery.

The EdTech map demonstrates the territorial concentration of online
education in Ukraine. The main centers of development of the EdTech
ecosystem are Kyiv, Kharkiv, Lviv, Dnipro, and Odesa. The territorial
distribution of EdTech organizations is presented in Figure 2.

4
9
10 ‘ = Kyiv
45 = Kharkiv

Lviv
12 Dnipro
= Odessa
= Other cities

20

Figure 2. Geographical Distribution of EdTech Organizations in Ukraine, %

Source: Compiled by the authors based on (EdTech Ukraine Association, n. d.).

As shown in Figure 2, the largest number of EdTech organizations is
concentrated in Kyiv, which can be explained by the high level of
development of digital infrastructure, the concentration of IT companies, and
educational institutions. At the same time, Kharkiv, Lviv, Dnipro, and Odesa
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form regional centers for the development of digital education. This
distribution confirms the cluster model of EdTech sector development,
according to which more than 70% of online educational organizations are
concentrated in the largest cities of Ukraine (EdTech Ukraine, n. d.).

Alongside the development of the EdTech ecosystem, an important
factor in the digital transformation of education is the level of digital
readiness of the population, which determines the effectiveness of the
implementation of digital educational technologies and innovative platforms.
In this context, it is appropriate to analyze the level of digital literacy of the
Ukrainian population and the development of digital competencies.

According to the results of the 2025 study on digital literacy and
artificial intelligence, the share of the adult population of Ukraine with access
to the Internet has increased by 8% compared to 2019 and amounts to ab-
out 97%. This indicates a high rate of development of digital infrastructure
and active digitalization of society (Ministry of Digital Transformation of
Ukraine, n. d.).

The assessment of the level of digital competencies of the Ukrainian
population was carried out in accordance with the European Digital
Competence Framework (DigComp), which identifies four key groups of
competencies: information skills, communication skills, problem-solving
skills, and digital content creation skills (Redecker, 2017; Ministry of Digital
Transformation of Ukraine, n. d.).

Based on these groups of competencies, levels of digital competencies
among the population were determined, which made it possible to assess the
degree of digital readiness of society for the implementation of digital
educational technologies. A summary of the levels of digital competencies of
the Ukrainian population in accordance with the DigComp methodology is
presented in Table 6.

Table 6
Levels of digital competencies* among the Ukrainian population
(according to the DigComp methodology)

Level of digital

Level characteristics Description of skills development
competences

No digital skills in all four competency groups, and/or
None Lack of digital skills the person has not used the Internet in the last three
months

Low Partial development of | Some digital skills are available, but there are no

digital skills competencies in at least one of the key areas
. Development of basic The level of digital skills in all four competency groups
Basic L - . :
digital skills is not lower than basic
. High level of digital The level of digital skills in all four competency groups
Above basic . . . L .
competences is above basic, with active use of digital technologies

*The key groups of digital competencies according to the DigComp framework include: information
literacy, communication and collaboration, digital content creation, safety, and problem-solving.

Source: compiled by the authors based on (European Commission, 2017; Eurostat, 2025).

128 ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2026. N° 3



DIGITAL SPASE

The analysis of the levels of digital competencies of the population
presented in Table 5 indicates a differentiated nature of digital skills
development and demonstrates varying levels of digital readiness among the
population to use modern educational technologies.

The application of the DigComp methodology:

« ensures a comprehensive assessment of digital competencies across
key areas, including information literacy, communication skills, problem-
solving, and digital content creation;

« makes it possible to determine the degree of digital integration of the
population into the modern information environment and to assess readiness
to use digital educational platforms.

Of particular importance is the transition of the population from a
basic level to an above-basic level, which indicates the formation of digital
human capital and an increase in the efficiency of the use of digital techno-
logies in educational activities.

For a more in-depth analysis of the development of digital competencies,
the dynamics of changes in the level of digital skills of the population of Ukraine
have been studied. This approach made it possible to identify trends in the
formation of digital literacy and to assess the level of readiness of the population
to use digital educational technologies (Figure 3).

100,00%

90,00%
80,00% 25,50 32,60 38,00 36,40
70,00%
i
50,00% - -
40,00%
30,00% il 36,60
20,00% 33,20 38,40
0,

18’8802 - 15,10 - 11,20 B 720 e 4.10

’ 2019 2021 2023 2025

= No skills Low skills m Basic skills Above basic skills

Figure 3. Trends in the level of digital skills among the Ukrainian population
aged 18-70 in 2019-2025

Source: compiled by the authors based on (Ministry of Digital Transformation of Ukraine, n. d.).

According to the data presented in Figure 3, the share of the population
without digital skills has significantly decreased over the studied period. At
the same time, the proportion of the population with above-basic digital skills
has increased, indicating a gradual improvement in the digital literacy of the
Ukrainian population.

The share of the population with a low level of digital competencies
remains relatively stable, which points to uneven digital development and the
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need for further improvement of the digital education system with the
differentiation of technologies for various population segments.

An important aspect of the study of digital competencies is their
assessment depending on the level of education of the population, which
makes it possible to determine the impact of educational factors on the
formation of digital skills (Figure 4).

Incomplete college education / College degree /
Graduate degree | — - &L
1,3

Secondary vocational I 55,3 - 18,5

5

Part-time / Full-time . 50.9 - 225

10,7
0 20 40 60 80 100 120

m No skills Low skills  mBasic skills Above basic skills

Figure 4. Digital competence levels of the Ukrainian population
aged 18-70 by education level, 2025, %

Source: compiled by the authors based on (Ministry of Digital Transformation of Ukraine, n. d.).

The data presented in Figure 4 indicate a pronounced differentiation
in the digital competencies of Ukraine’s population depending on the level
of education. The most favorable profile of digital literacy is characteristic of
individuals with higher education (academic degrees), confirming the
importance of the educational environment as a factor in the accumulation
and renewal of digital capital. In contrast, among groups with lower levels of
formal education, there is a noticeable shift in the structure of digital skills
toward basic and below-basic levels, which may limit the ability of these
groups to fully participate in digitalized social and economic processes.

Particular attention should be paid to population groups with secondary
and vocational secondary education, for whom an insufficient level of digital
competencies necessary for the effective use of modern digital technologies in
professional, educational, and everyday activities is typical. At the same time,
the lower share of complete absence of digital skills among individuals with
vocational secondary education may indicate a certain influence of professional
training and practical experience on digital adaptation.

Thus, the level of education serves as one of the key determinants of
digital literacy in the population. The identified differences highlight the need
to develop targeted digital learning programs for groups at higher risk of
digital vulnerability, particularly through instruments of non-formal educa-
tion, short-term courses, micro-credentials, and practice-oriented digital
training.
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The obtained results confirm that the level of education is one of the
key factors in shaping the digital competencies of the population and in
the development of digital human capital.

Further analysis should be directed toward the study of digital
competencies of youth as a key group in the formation of digital human
capital and the development of the digital economy. In this context, particular
interest lies in assessing the level of digital competencies of adolescents as
the most active users of digital technologies (Figure 5).

years

0,5
0
0,5
0 20 40 60 80 100 120

m No skills Low skills  mBasic skills Above basic skills

Figure 5. Digital skills of young people, 2019-2025, %
Source: compiled by the authors based on (Ministry of Digital Transformation of Ukraine, n. d.).

The analysis of the dynamics of adolescents’ digital skills in
2019-2025 indicates the overall maintenance of a high level of digital
competence within this age group. Throughout the study period, the share of
adolescents with above-basic skills remained dominant, confirming their
strong engagement in the digital environment and active use of digital
technologies in learning, communication, and everyday activities. At the
same time, the trends are not uniform. After reaching its highest value
in 2023, the share of adolescents with above-basic skills declined, which may
indicate a certain instability in maintaining a high level of digital compe-
tencies. A positive trend is the reduction in the share of adolescents with only
basic digital skills, suggesting a gradual transition of part of the youth to more
advanced forms of digital activity.

At the same time, the increase in the share of adolescents with low
levels of digital skills in 2025 demonstrates the uneven nature of digital
development within this age group. This may be associated not only with
access to digital technologies, but also with differences in the quality of their
use, educational support, motivation, and the nature of digital practices. The
share of adolescents without digital skills remains negligible, confirming
the nearly universal engagement of youth in the digital space.
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Thus, adolescents remain one of the most digitally integrated groups
in society. However, the observed fluctuations and the presence of a group
with low skill levels highlight the need for targeted educational interventions
aimed at developing critical, safe, and productive use of digital technologies,
as well as the formation of digital human capital.

The high level of digital competencies among adolescents necessitates
an analysis of their attitudes toward emerging digital technologies,
particularly artificial intelligence, which is increasingly being integrated into
the educational process. In this context, it is appropriate to examine
adolescents’ attitudes toward artificial intelligence technologies, the results
of which are presented in Figure 6.

I understand how to formulate an Al query to get _
accurate results 78,70%
Since Al has already peen created, we _sh_ould take _ 74,00%
advantage of it rather than avoid it
The future lies in cutting-edge technologies and Al _ 61,30%

If an AI’s response sounds convincing, I usually

0,
accept it without further verification 44,40%

I am concerned that Al could displace people from _ 43.70%
many professions and lead to rising unemployment 1U70
Al will lead to people no longer relying on their own _
judgment 40,30%

0,00% 20,00% 40,00% 60,00% 80,00% 100,00%

Figure 6. Adolescents’ readiness to use artificial intelligence technologies

Source: compiled by the authors based on (Ministry of Digital Transformation of Ukraine, n. d.).

The obtained results indicate a high level of adolescents’ digital
adaptation to artificial intelligence technologies and highlight the need to
develop skills for the critical use of digital resources within the educational
process.

Overall, the results of the analysis of digital education development in
Ukraine point to an active digital transformation of the educational
environment, accompanied by the growth of the EdTech ecosystem, an
increase in the population’s digital competencies, and a rising level of digital
integration among youth. The formation of digital human capital and the
spread of Al technologies create the preconditions for rethinking the role of
education in the modern digital economy, contribute to the transformation
of the educational process, and enhance its economic and social value. This
brings to the forefront the issue of valorization of education as a mechanism
for improving its effectiveness, competitiveness, and alignment with the
requirements of the digital economy.

132 ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2026. N° 3



DIGITAL SPASE

Thus, the results of the conducted analysis confirm the active
development of digital education in Ukraine, characterized by the formation
of an EdTech ecosystem, the improvement of the population’s digital compe-
tencies, and the increasing digital integration of youth. The digital
transformation of education contributes to greater accessibility of educational
resources, the emergence of new learning models, and the development of
digital human capital, which, in turn, raises the importance of enhancing the
social and economic value of education and the efficiency of utilizing
educational outcomes.

3. Conceptual framework of determinants of the valorization
of the educational environment

The digital transformation of education contributes to the growing
importance of valorization of the educational environment as a mechanism for
enhancing the social, economic, and innovative value of educational outcomes.
In academic research, the valorization of education is understood as a process of
creating added value from educational outcomes through their practical
application and integration into social and economic development. The
European Commission defines knowledge valorization as the process of
generating social and economic value through the effective utilization of the
results of education and research, emphasizing the role of education in fostering
an innovation-driven economy (European Commission, April 23, 2026).

The theoretical foundation of this approach is the Triple Helix model,
within which the valorization of education is considered through the
interaction of universities, business, and government, ensuring the formation
of an innovative educational environment and the development of a
knowledge-based economy (Etzkowitz & Leydesdorff, 2000, pp. 111-115).

Benneworth and Arregui-Pabollet (2021) emphasize that the valorization
of education involves the creation of social and economic value within the
educational environment through the interaction of education, science, and the
labor market, which contributes to improving the effectiveness of educational
systems and the development of an innovation economy.

A critical reflection on contemporary scientific achievements allows
for interpreting the valorization of the educational environment as a
comprehensive process of creating the added value of education, shaped by
digital transformation, the development of innovative technologies, and the
strengthening of the interaction between education and the labor market.
Based on the generalization of theoretical and methodological approaches, a
framework of determinants of educational environment valorization has been
substantiated, reflecting the structural elements, drivers, and mechanisms for
generating added social, economic, and innovative value of education in the
context of digital transformation (Figure 7).
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Drivers of Digital Transformation in Education

The digital transformation of society
The development of the digital economy
The globalization of education
Advances in artificial intelligence

The digitization of the labor market

The need for digital skills

Digital technologies for enhancing education

e LMS platforms e Big Data in education
e  Online education e EdTech solutions
e Atrtificial intelligence e Digital educational

Mechanisms for Enhancing the Educational Environment

Digitization of the educational process

Personalized learning

Integration of education, science, and business (Triple Helix)
Development of digital competencies

Lifelong learning

International educational cooperation

Effects of enhancing the educational environment

Building digital human capital

Improving the quality of education

Innovative business development (Triple Helix)
Development of the digital economy

Increasing the social and economic value of education

Figure 7. Conceptual framework of determinants of educational
environment valorization

Source: compiled by the authors.

Within the conceptual framework proposed in Figure 7, the key
effects of educational environment valorization are substantiated. For the
purpose of their practical application, these effects have been operationalized
through a system of characteristics and KPI-based evaluation indicators, as

presented in Table 7.
Table 7
Effects of the valorization of the educational environment

Manifestation in the

Valorization effect Characteristics digital educational KPI evaluation
environment
Development of digital

Improving the Level of digital

Improving the educational process competencies; competencies, level of
quality of education &l Proces: modernization of academic success, and level
through digitalization - : -
educational programs of student satisfaction

Level of digital literacy;
level of graduate
employment

Developing digital
skills and adaptability
of education seekers

Forming digital
human capital

Development of digital
skills; innovative thinking
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End of Table 7

Manifestation in the

digital educational KPI evaluation
environment
Development of digital

platforms; cooperation

Valorization effect| Characteristics ‘

Increasing the
competitiveness of

Adapting educational
programs to the needs

Share of employers; number
of updated educational

education of the labor market with employers programs

Developing an Forming a knowledge !Development of EdT.ECh; Nur_‘nber of EdTec_h .

innovative economy | economy mtegratl_on of education pro_Je_cts; level of innovative
and business activity

International
cooperation and
digitalization of
education

Number of international
projects; share of online
courses

Integration into the
global educational
space

Online education;
international platforms

Source: compiled by the authors.

The presented effects of valorization of the educational environment
and the corresponding KPIs enable a comprehensive assessment of the results
of the digital transformation of education and help identify strategic
directions for the development of the educational environment. The proposed
approach provides an opportunity for both quantitative and qualitative
evaluation of the level of educational valorization.

To determine the level of valorization of the educational environment,
a system of evaluation criteria has been developed, based on educational,
economic, innovative, and social indicators of the development of the
educational environment (Table 8).

Table 8
Matrix of criteria for assessing the level of valorization
of the educational environment

Evaluation
criteria

Basic level

Digital level

Innovative
level

Integration

level

Integration of

Strategic level
Digital

Ziraﬁg?zr::;gn Use of digital Personalized digital educational
Educational ofgthe Iatformsgan d digital learning | technologies ecosystem and
educational gnline COUrSes and adaptive into all flexible
roCess technologies educational educational
P programs models
Svstem Strategic
Episodic L . Active Y . educational-
- . Initial integration . partnerships )
. interaction - cooperation . business
Economic . with the labor . - and joint :
with with business - alliances and
market educational - :
employers and employers innovation
programs
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For a generalized quantitative assessment of the level of valorization
of the educational environment, it is advisable to use an integral indicator (1),
since the significance of individual groups of criteria is determined by the
characteristics of a particular educational environment. This is determined by
strategic priorities of the educational institution, its level of digital maturity,
resource provision, the intensity of interaction with external stakeholders,
and its orientation toward innovative development and social impact.

Vi = wiO+woE+wsD+wsS , (¢D)

where: Vi — integral indicator of the valorization of the educational environment;
O — composite indicator of educational criteria;
E — composite indicator of economic criteria;
D — composite indicator of digital criteria;
S — composite indicator of social criteria.
w1, W2, W3, Ws — Weighting coefficients of the respective groups of criteria,
reflecting their relative significance within a particular educational
environment.

Each composite indicator represents a generalized assessment of the
corresponding block of criteria. Such a model ensures the adaptability of
the evaluation and enhances its analytical sensitivity, as it takes into account the
context in which the educational environment operates. Under certain
conditions, digital criteria may be decisive, while in others, educational,
economic, or social criteria may prevail. This approach is consistent with the
practice of applying composite indices in the field of digital transformation
and the assessment of complex systems development, including within the
DESI framework, as well as with the use of SELFIE as a tool for self-
assessment of the digital readiness of educational institutions.

The weighting coefficients may be determined based on expert
evaluation, the pairwise comparison method, the analytic hierarchy process,
or the empirical validation of the model within a specific educational
institution. This ensures not only the formal aggregation of criteria but also
the methodologically grounded construction of an integral indicator that is
relevant to the actual conditions of the educational environment’s functioning
(Nardo et al., 2008).

The interpretation of the obtained value is advisable to carry out using
a five-level scale of valorization: basic, digital, innovative, integrative, and
strategic levels. The proposed indicator can be used not only to determine the
current state of valorization but also for dynamic analysis of changes over
time, comparison of educational institutions or educational programs, as well
as for identifying strengths and problematic aspects of development across
specific groups of criteria. In this context, the integral indicator of
valorization should be considered as a tool for strategic management of the
development of the educational environment in the conditions of digitali-
zation and the emergence of the knowledge economy.
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Conclusions

The digital transformation of education necessitates a rethinking of
the role of the educational environment as a key factor in the formation
of human capital and the development of the knowledge economy. Under
these conditions, the valorization of the educational environment acquires
strategic importance, as it ensures the creation of added social, economic, and
innovative value of educational outcomes through the integration of educa-
tion, science, business, and society. The conducted analysis of European
experience in the digital transformation of education has shown that the
development of digital competencies, the implementation of digital techno-
logies, and the formation of digital educational ecosystems are key factors in
enhancing the competitiveness of educational systems and the development
of digital human capital.

The digital transformation of education in Ukraine is taking place in the
context of integration into the European educational space and the active
implementation of digital technologies in the educational process. Key challenges
in the development of the digital educational environment — particularly the
unevenness of digital infrastructure, the need to develop digital competencies
among participants in the educational process, and the formation of digital
educational ecosystems — necessitate the development of conceptual approaches
to the valorization of the educational environment as a tool for increasing the
effectiveness of the digital transformation of education.

The study confirmed the hypothesis that the digital transformation of
education contributes to the creation of added social and economic value
of educational outcomes, and that the valorization of the educational
environment is a key instrument for enhancing the competitiveness of
education, developing digital human capital, and integrating education into
the digital economy.

The conceptual framework for the valorization of the educational
environment integrates the key determinants of value creation in education —
namely, the effects of valorization, the system of evaluation criteria, and the
levels of educational environment valorization. The proposed framework
ensures: first, a comprehensive assessment of the digitalization of education;
second, the identification of strategic directions for the development of the
educational environment in line with current trends in the development of
digital competencies, the implementation of digital technologies, and the
integration of education, science, and business; and third, the formation of
digital educational ecosystems and the enhancement of the social and
economic value of educational outcomes.

The use of the integral indicator of educational environment
valorization provides the opportunity for quantitative assessment of the level
of development of the educational environment, conducting comparative
analysis, and monitoring the dynamics of changes. Such an approach makes
it possible to identify the strengths and weaknesses of the development of the
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educational environment, justify managerial decisions, and determine
strategic directions for increasing the social, economic, and innovative value
of educational outcomes based on strengthening the role of education as a
strategic factor in the formation of digital human capital and the development
of the knowledge economy.

The results of the study create a theoretical and methodological
foundation for further research on the implementation of the concept of educa-
tional environment valorization in the activities of educational institutions and
form a scientific and practical basis for the transformation of educational
models, which will contribute to the training of competitive professionals, the
development of digital human capital, and the enhancement of the adaptability
of educational systems in the context of digital transformation.
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LIMOPOBA CTINKICTb
TA KIBEPBE3INEKA
KPAIH €C

3pocmaroua uwacmoma ma KOMNIEKCHICMb
Kibep3aepo3 y NOEOHAHHI 3 cucmemMHumu yugpo-
sumMu 3005Mu 3pobunU Kibepbesneky ma yugposy
CMIKICMb KPUMUYHUMU  OemepMIHaHmamu cma-
OIIbHOCO (PYHKYIOHYBAHHA COYIATLHO-EKOHOMIYHUX
cucmem y €sponeticbkomy Corosi. Iinomesa
00CiONCEH s nepeddayac, wo yughposa cmitikicms
Kpainu — Qopmyemvcs  peanvHumu  Kibepinyu-
OeHmamu 8 NOEOHAHHI 3 THCMUMYYIUHUM NOMEH-
yianom, MexHON02IYHOI0 20MOBHICMIO ma 30am-
Hicmio  8iOHoGmo8amu  yugposi cucmemu. S
nepegipku  2inome3u 3aCMoco8aHO NOPIGHLIbHULL
AHANI3 Y NOEOHAHHE 3 MEMOOamy CIAMUCMUYHO20
ananizy. Kibepbesnexa oyiHoemvcs 3a 00ONOMO2010
Tobanvrozo indexcy xibepbesnexu ma Inoexcy
KIOep3anescHux 3n04unie. AoanmusHuii nomeHyian
cmitikocmi  @UMIpIo8ascs 3a donomozoro €epo-
neticbkozo inoexcy yugposoi cmitikocmi (EDRIX),
odonosHenozo  €8ponelicokum  IHOEKCOM — 20MO8-
nocmi 0o giokpumux mexuonoeii (EOTRIX).
Peszynomamu noxaszyioms, wo 6 meopemuunomy
acnekmi  Kibepbesneka ma yugposa CMILKICMb
00NnoBHI0IOMb 00HA 00HY: Kibepbe3nexa € HeobXio-
HUM DYHKYIOHATLHUM KOMNOHEHIOM, KUl 3a0e3-
neuye saxucm 6i0 Kibepamax i HeCaHKYIOHOBAHO2O
empyyanns, mooi sK yugposa cmitikicmvs Mmac
wiupwii  yHKYIL, 30Kpema YNpasniHHA KpU3AMU,
BIOHOGNIEHHSL NICTIA THYUOEHMIE Ma a0anmayito 0o
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DIGITAL SPASE

revealed the absence of a direct linear
relationship between cybersecurity levels and
cybercrime, as well as between cybersecurity
and digital resilience. Greece, Malta and Cyprus
demonstrate a high level of cybersecurity but a
relatively low level of digital resilience. In
contrast, Germany, Finland, Estonia, and Slove-
nia, are characterized by both high digital
resilience and cybersecurity, indicating that
digital resilience is indeed formed under the
pressure of increasing threats in conditions where
institutions are prepared to respond to them
adequately, promptly, and systematically, which
confirms the article hypothesis.

Keywords: digital resilience, cybersecurity,
digitalization, crisis phenomena, European
Union.

HOBUX 3a2p03. AHANI3 3aNPONOHOBANUX IHOUKAMOPIE
y mexcax €C eussue GiOCymHicmo npsmozo
JUHITHOO 36 S13KY MIdiC PIBHAMU Kibepbe3neKku ma
KIOEP3NOYUHHICIIO, 4 MAKOIC MIdC KIbepOe3nekor
ma yughposoro cmitikicnio. I peyis, Manema ma
Kinp oemoncmpyromo eucoxuii pieenv xibepOes-
neKu, ane NOPIGHAHO HU3bKULL piéeHb yupposoi
cminkocmi. Hamomicme Himeuyuna, @innanois,
Ecmonis ma Crogenia xapaxmepuzylomucsa 8uUco-
Kumu AK yugposoro cmitikicmro, max i Kibep-
besnexoro, wo ceiduumes npo me, wjo yugdposa
CmitKicmb OICHO POPMYEMBCsL N0 MUCKOM HAPOC-
Marouux 3a2po3 8 YMOSAX, KO IHCIUmymu 20mosi
a0eK8amHo, ONepamusHo U CUCIEMHO HA HUX
peazyeamu, wo niomeepoX’Cye 2inomesy Cmammi.

Knwowuosi cnoea: madposa CTIHKICTD, Kibep-
Oesmeka, IMQpOBIzaIisi, KpH30Bi sBHIIA, €BpO-
neiicekuii Coros.

JEL Classification: 033, .86, H56, F52.

Introduction

Digitalization has now become a global trend and a key driver of
economic development, which simultaneously increases the vulnerability
of countries around the world to cyber threats. Cyber incidents, failures of
information systems, attacks on critical infrastructure and the spread
of cyber-related crimes are increasingly becoming systemic and are capable
of causing large-scale economic, social and institutional consequences. In
these conditions, ensuring digital resilience is gaining strategic importance,
as it involves not only protecting digital systems, but also their ability to
function continuously, adapt to threats and recover from crisis impacts.
Therefore, studying the relationship between digital resilience and
cybersecurity is important for developing effective approaches to managing
digital risks and ensuring the long-term stability of modern socio-economic
systems. This issue is particularly relevant for EU countries that are forming
a common digital space and seeking to ensure a high level of reliability and
security of digital environments within the framework of integration
processes. Increasing cross-border interaction, growing interdependence of
digital infrastructures and the complexity of cyber threats necessitate a
systematic scientific analysis of the state of digital resilience and
cybersecurity of EU Member States. Research on this topic is important for
identifying existing imbalances, assessing the level of readiness to digital
risks and justifying directions for improving the security and resilience of the
EU’s digital development.

Under current geopolitical conditions, digital transformation has
ceased to be a purely technological process, evolving into a fundamental
cornerstone of national security and economic stability. For the European
Union, which strives to achieve "digital sovereignty"”, the protection of the
information space has evolved from the concept of "cybersecurity” (viewed
as a set of technical protective measures) to the broader notion of "digital
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resilience". The latter is understood not only a system’s ability to withstand
attacks but also as the capacity of critical infrastructure to maintain vital
functions during incidents and recover swiftly thereafter.

The modern discourse on the European Union’s security architecture
is increasingly cantered on digital resilience. The transition from reactive
cybersecurity to proactive resilience is most evident in the EU’s recent
legislative changes. The European Cyber Resilience Act (CRA) and the
Digital Operational Resilience Act (DORA) represent a paradigm shift.
The CRA introduces mandatory cybersecurity requirements for products
with digital elements, thus institutionalizing a "duty of care" for manu-
facturers. T. Alcala (2025), emphasizes that this legislation shifts the burden
of security from the end-user to the developer as the CRA ensures that
security is not an afterthought but is integrated into the entire lifecycle of
digital products, from design to decommissioning.

Research into the Cyber Resilience Act (European Commission, 2025,
December) highlights a paradigm shift toward "security-by-design".
Kerttunen (2024) analyses how mandatory cybersecurity requirements for
hardware and software products create a horizontal legal framework that
reduces vulnerabilities across the EU supply chain.

The ENISA Threat Landscape (2025) highlights the "convergence of
malicious activity," where threat groups increasingly use Al to automate and
industrialize attacks. Recent literature suggests that the EU’s resilience will
depend on the rapid adoption of Al-driven defence mechanisms to counter
harmful generative Al exploits (WEF, 2025)

In the financial sector, as analysed by Biliavskyi et al. (2024) digital
transformation integrate digital technologies into all areas of business making
it more effective. Industry reports, particularly the KPMG Cybersecurity
Considerations 2025, highlight the dual nature of emerging technologies. Al
Trust has become a central pillar of digital resilience. KPMG notes that CEOs
see cybersecurity as the biggest threat to business in the past decade. With
the rapid digitalization of all industries, particularly amid the massive
adoption of Al, not only are companies’ infrastructures at risk, but also their
reputations, customer relationships, and even the markets they operate
in (KPMG, 2025).

Academic studies by Carrapico & Farrand (2024) link these technical
measures to the broader concept of "Digital Sovereignty." The research
argues that resilience is no longer just a technical metric but a geopolitical
tool used by the EU to ensure its autonomy in a fractured global digital world.
In terms of policy, this means that it has transitioned into a system of stringent
regulatory oversight and hierarchical governance, aimed not only at the
internal consolidation of its cyberspace but also at projecting European
security norms as global benchmarks through strategic foreign policy
initiatives.

Further studies highlight digital resilience as a result of close public-
private collaboration and enhanced effectiveness of public policy digital
infrastructure. It is stressed that, in the context of rising hybrid threats,
Europe’s security depends on strong public—private partnerships and
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supportive conditions for digital companies to grow in Europe (Digital
Europe, 2023, March 6). Rotar (2025) emphasizes the integration of cyberse-
curity and resilience in national digital policies, showing that institutional
and regulatory measures enhance digital governance and regional compa-
rability. Sorokina et al. (2024) identifies the key digital determinants of
national economic resilience highlighting the role of digital infrastructure,
policy frameworks, and strategic digital transformation measures in streng-
thening the resilience of national economies facing external shocks and
structural challenges.

Bada and Agrafiotis (2021) emphasize the growing "cyber inequity" and
skills gap. They argue that while large organizations show steady progress,
smaller organizations struggle to maintain resilience, with the public sector
facing a 49% deficit in necessary cybersecurity talent as of 2025.

Contemporary research often treats cybersecurity and digital resilience as
synonymous terms within the EU’s strategic discourse. However, a significant
gap exists in understanding the potential trade-offs and synergies between these
two concepts. This study addresses this oversight by evaluating the level of
cybersecurity versus resilience performance, identifying whether standardized
security measures are sufficient for crisis-era functionality or if a distinct set of
resilience-oriented metrics is required to sustain the EU’s digital ecosystem.

The authors of the article propose the hypothesis that a country’s
digital resilience is shaped by actual cyber incidents in combination with
institutional capacity, technological readiness, and the ability to restore
digital systems.

The aim of the study is to evaluate the levels of cybersecurity and digital
resilience in EU member states, and determine the empirical interrelationship of
cybersecurity and digital resilience within the context of digital systems’
capacity to neutralize crisis events and maintain functionnality.

To achieve this goal, methods of comparative cross-national analysis
with statistical analysis were used. Specifically, to evaluate the defensive
potential of EU nations, the Cybersecurity Index (GCI) was used to measure
legal, technical, and organizational maturity. This was correlated with the
Cyber-dependent Crimes Index to assess the actual prevalence of threats and
the effectiveness of existing countermeasures. Next, to measure the adaptive
capacity of systems, the European Digital Resilience Index (EDRI) was
applied, that describes the ability of national infrastructures to withstand
systemic shocks. This was complemented by the European Open Technology
Readiness Index, that evaluates the technological flexibility and openness of
the digital ecosystem.

Finally, the comparison analysis was used to determine the strength of
the link between a country’s cybersecurity and its resilience performance. By
comparing these indices, the authors identify the cases where a high
cybersecurity does not necessarily lead to high resilience and vice versa.

The structure of the article is organized as follows. First, the
theoretical foundations of digital resilience and cybersecurity are analysed.
Next, the level of cybersecurity within the EU’s digital environment is
assessed using the Global Cybersecurity Index and the Cyber-dependent
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Crimes Index. This is followed by an evaluation of the digital resilience
levels of EU member states, utilizing the European Digital Resilience Index
and the European Open Technology Readiness Index. Finally, the study
concludes with a summary of findings.

1. Theoretical understanding of digital resilience and
cybersecurity

The theoretical foundations of digital resilience and cybersecurity are
being formed in the context of the rapid digitalization of economy, public
administration and other social processes, that causes the growing dependence
of the functioning of modern systems on information and communication
technologies. Under such conditions, any disruptions in the operation of digital
systems caused by cyberattacks, technical failures, the human factor or hybrid
threats can have large-scale economic, social and security consequences. This
highlights the need for a theoretical conceptualization of cybersecurity and
digital resilience, their content, interrelationship, and role in ensuring the
stability of modern socio-economic systems.

Cybersecurity is a set of measures aimed at protecting information in
computer systems and networks from unauthorized access, use, disclosure,
violation of integrity, modification or destruction. It encompasses technical,
organizational, legal, and institutional mechanisms designed to ensure the
confidentiality, integrity, and availability of information resources.
Cybersecurity has become vital both for protecting users’ private data and
personal information and for ensuring the smooth operation of critical
systems, including financial institutions, government information resources,
energy networks, and medical facilities. Cybersecurity breaches in these
areas can lead not only to economic losses but also to threats to national
security and public life. Historically, the explosion of interest in
cybersecurity occurred at the end of the 20th and beginning of the 21st
centuries in connection with the emergence of the Internet and the
widespread use of computer technology. The further growth in the number
and complexity of cyberattacks, development of malicious software, as well
as the active use of digital technologies in all spheres of society contributed
to the transformation of cybersecurity into a separate field of scientific
knowledge and professional activity. Within this field, risk-oriented,
institutional and socio-technical approaches have been formed, which
consider cybersecurity not only as a set of technical solutions, but as a
comprehensive cyber risk management system. At the same time, the further
evolution of the digital environment has revealed the limitations of the
classical understanding of cybersecurity, focused mainly on preventing
threats. In response, the concept of digital resilience was formed, which
originates from the general theory of systems, the economics of sustainable
development, the theory of risks and crisis management. Digital resilience is
interpreted as the ability of digital systems, organizations and institutions to
anticipate potential threats, withstand negative impacts, adapt to changes and
quickly restore their functioning after incidents, regardless of their origin.
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The distinctive features of the concepts of "digital resilience” and
"cybersecurity" are given in Table 1.
Table 1
Distinctive features of the concepts of "Digital resilience™ and "Cybersecurity"

Digital resilience Cybersecurit

The ability of digital systems to A system of measures aimed at
anticipate, withstand, adapt to, and preventing, detecting, and neutralizing
recover from disruptions and attacks cyber threats

Protection against unauthorized

Essence of
the concept

Purpose Continuity of operations and recovery

interference
-r:-(;wgon Before, during, and after an incident Mainly before and during an incident
A broader concept (includes A narrower concept (a component of
Scope - . o
cybersecurity) digital resilience)
_Objects of IT systemsi bus_lnes_s processes, Data, networks, software
impact human capital, institutions
Outcome System flexibility and adaptability System security/protection

Source: developed by the authors.

Unlike cybersecurity, digital resilience has a broader meaning and
focuses not only on protecting information and infrastructure, but also on
ensuring the continuity of business and management processes, maintaining
the functional capacity of systems in crisis conditions and their long-term
adaptability. It assumes the availability of redundant resources, backup
channels, flexible organizational structures, as well as the ability to learn
from experienced crises. Thus, digital resilience reflects the transition from
the logic of "absolute protection" to the logic of "system viability" in
conditions of constant instability. In the European Commission’s approach,
digital resilience and cybersecurity are considered as interrelated and
complementary components of a single EU digital policy aimed at ensuring
the stable, secure and continuous functioning of the digital economy and
society. The European Commission considers that the modern digital
environment is characterised by a high level of interdependence, cross-border
threats and the constant evolution of cyber-attacks, which makes it
impossible to reduce security solely to the technical protection of information
systems (European Commission, 2020). In this context, cybersecurity is
interpreted by the European Commission as a key element of protecting
networks, information systems and data from unauthorised access, misuse
and cyber-attacks, especially in critical infrastructure sectors. The Commission
stresses that effective cybersecurity is a necessary prerequisite for trust in digital
technologies, the functioning of the EU internal market and the protection of
citizens’ fundamental rights (European Commission, n. d.). That is why, within
the framework of the European digital strategy, a set of legislative initiatives
was formed aimed at unifying requirements for cyber risk management,
strengthening the role of national authorities and coordinating the actions of
member states, in particular through the adoption of the NIS2 directive and
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the development of pan-European mechanisms for responding to cyber
incidents (European Commission, 2022, December 14).

At the same time, the European Commission is consistently expanding
the scope of the security discourse, integrating the concept of digital
resilience into it. Digital resilience is understood as the ability of digital
systems, organizations and economic sectors not only to withstand
cyberattacks, but also to maintain operational capacity in crisis conditions,
recover quickly from incidents and adapt to new types of threats (European
Commission, 2025, December). This approach reflects the evolution from the
classical understanding of security to a systemic concept of the viability of
digital ecosystems, which is consistent with modern scientific approaches to
risk management and the resilience of complex systems (Von Solms & Van
Niekerk, 2013).

A practical example of this approach is the Digital Operational Resilience
Act (DORA), which the European Commission considers as a tool to ensure the
digital operational resilience of the financial sector. Within the framework of
this regulation, digital resilience is defined as the ability of financial institutions
to withstand serious ICT disruptions, including cyberattacks, and to continue
providing key services without systemic disruption (DORA, 2025, January 17).
A similar logic is embedded in the Cyber Resilience Act, which establishes
mandatory cybersecurity requirements for digital products throughout their life
cycle and places responsibility for a basic level of security on the manufacturers
of digital solutions (European Commission, 2022, September 15). Thus, in the
conceptual vision of the European Commission, cybersecurity is a necessary,
but not exhaustive, component of digital resilience. While cybersecurity focuses
on protectting against threats and minimizing vulnerabilities, digital resilience
encompasses a broader range of tasks, including incident management, disaster
recovery, institutional coordination, and long-term adaptation of digital systems
(Christen et al., 2020). This integrated approach allows the European Union to
view digital security not as a static state, but as a dynamic process, which is a
key factor for the EU’s competitiveness, strategic autonomy, and resilience in
the face of growing hybrid threats (European Commission, n. d.).

2. Assessing cybersecurity in the EU digital environment

In the conceptual dimension, it is appropriate to distinguish between
cybersecurity as a system of instruments and cyber incidents as a factor of
dynamic change. Cybersecurity functions as an institutionally and techno-
logically structured toolkit encompassing regulatory and legal mechanisms,
organizational procedures, response algorithms, technical protection measu-
res, and system recovery protocols.

At the same time, cyber incidents (cyberattacks, unauthorized
intrusions, data breaches) act as a driving force that exposes vulnerabilities
and stimulates the modernization of this toolkit. It is precisely real-world
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incidents that generate the empirical basis for revising security standards,
refining risk management models, and strengthening the institutional
capacity of both the state and the private sector.

Thus, cybersecurity is not a primary causal factor but rather an
adaptive system of measures that evolves in response to the growing
complexity and intensity of cyber incidents.

The modern digital environment is characterized by high dynamics
of development and a simultaneous increase in the scale and complexity of
cyber incidents. Cyber incidents cover a wide range of threats, from
unauthorized access and malware to targeted attacks on critical infrastructure
and data manipulation. Their nature is increasingly determined by the use of
artificial intelligence, automation of attacks, the use of social engineering and
the exploitation of vulnerabilities in global digital supply chains.

The analysis of cybersecurity in the EU digital environment
demonstrates its key role in ensuring the stable functioning of economy,
public administration and society in the context of rapid digitalization. The
EU considers cybersecurity as a component of strategic autonomy and digital
resilience, which is reflected in the formation of a comprehensive regulatory
framework, in particular the NIS2 Directive, the Cyber Resilience Act and
the General Data Protection Regulation (GDPR).

The main challenges for cybersecurity in the EU remain the increasing
number and sophistication of cyberattacks, in particular against critical
infrastructure, the financial sector, government information systems and
supply chains, as well as hybrid threats in the context of geopolitical
instability (Cyble, 2024, December 5). In response, the EU is strengthening
coordination between Member States, increasing institutional capacity of the
European Cybersecurity Agency (ENISA), investing in cyber education,
innovation and joint incident response mechanisms. At the same time,
the analysis shows that the level of cybersecurity in EU countries is uneven,
which necessitates the need to harmonise standards, exchange best practices
and support less resilient digital systems. Thus, cybersecurity in the EU’s
digital environment appears not only as a technical task, but as a
multidimensional policy aimed at ensuring trust in digital technologies,
protecting citizens’ rights, and increasing the overall resilience of the EU.

It is advisable to analyse cybersecurity in the EU digital environment
using the Cybersecurity Index and the Cyber-dependent Crimes Index
(ENACT Programme (n.d.), that allow assessing the state of cybersecurity
and the real level of cyber threats in countries (Table 2). The Cybersecurity
Index (FM Global, n. d.) is developed by the international insurance and
analytical company FM Global and is aimed at assessing the readiness of
countries to counteract cyber risks at the systemic level. The index reflects
the structural ability of the state to prevent cyberattacks and minimize their
consequences through the development of the institutional framework,
regulatory framework, digital infrastructure, and the level of cyber protection
of business and the public sector. In the EU context, this index often
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correlates with the level of digital maturity, the quality of public
administration, and investments in cyber resilience.

The Cyber-dependent crimes Index (ENACT Programme, n. d.), in
turn, focuses not on readiness, but on the actual rate of cyber-dependent
crime, i.e. crimes that cannot be committed without the use of digital
technologies (hacking attacks, system hacking, malware, digital fraud, etc.).
The Cyber-dependent crimes Index reflects the practical intensity of cyber
threats and is an indicator of the real pressure of cybercrime on the economy,
state institutions and society. For countries with a high level of digitalization,
this index is often higher, which indicates an increase in the “attack surface"
and the attractiveness of such states for cybercriminals.

Table 2

EU member states in Cybersecurity Index and
Cyber-dependent crimes Index, 2025

| Cybersecurity Cyber-dependent
Rank Country Index Country crimes Index
(1-100 points) (1-10 points)

1 Greece 99.6 Estonia 7
2 Cyprus 97.4 Netherlands 7
3 Luxembourg 95.5 Germany 7
4 Estonia 93.7 Belgium 6.5
5 Germany 934 France 6.5
6 Denmark 925 Denmark 6.5
7 Slovenia 92.1 Sweden 6.5
8 Finland 91.9 Spain 6.5
9 Netherlands 91.7 Romania 6
10 Italy 91.6 Italy 6
11 Malta 91.6 Ireland 6
12 Slovakia 91.2 Slovakia 6
13 Poland 91.0 Poland 6
14 Belgium 90.9 Bulgaria 6
15 Spain 89.8 Latvia 6
16 Lithuania 89.3 Lithuania 55
17 Romania 89.1 Hungary 5.5
18 France 88.9 Malta 55
19 Sweden 88.0 Finland 5.5
20 Ireland 87.2 Austria 55
21 Czech Republic 85.4 Czech Republic 55
22 Croatia 85.2 Portugal 55
23 Hungary 82.9 Croatia 5
24 Latvia 78.1 Slovenia 5
25 Austria 76.9 Greece 4.5
26 Bulgaria 72.1 Cyprus 4.5
27 Portugal 65.0 Luxembourg 4.5

EU average 88.2 EU average 5.8

Source: FM Global (n. d.); ENACT Programme (n. d.).
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The average Cybersecurity Index score across the EU (see Table 2),
indicating an overall high level of institutional and technical preparedness of
the Member States to counter cyber risks. The leaders in this indicator are
Greece, Cyprus and Luxembourg, which demonstrate almost maximum
index values, which is the result of targeted public investments in national
cybersecurity strategies, regulatory support and coordination with European
institutions. At the same time, 9 EU countries have lower than the average
level of cybersecurity for the EU, which indicates certain imbalances within
the integration group. Analysis of the Cyber-dependent crimes Index shows
that the there is a noticeable differentiation between countries. The highest
values were recorded in Estonia, the Netherlands and Germany, which,
despite the high positions of these countries in the cybersecurity ranking,
indicates increased vulnerability to cybercrime, due to the high level of
digitalization of the economy, the development of electronic services and a
significant concentration of digital assets (European Commission, 2026). In
contrast, countries with lower cybercrime rates, in particular Greece, Cyprus
and Luxembourg, have a high level of cybersecurity.

Comparing both indices allows us to conclude that there is no direct
linear relationship between the level of cybersecurity and the scale of cyber-
related crimes in EU countries. On the contrary, in highly developed digital
economies, strengthening cybersecurity is often accompanied by an increase
in the number or complexity of cyberattacks, which requires not only
technical protection, but also the development of analytical, legal and
international countermeasures. According to forecasts by the European
Cybersecurity Agency (ENISA), by 2030, cyber threats in the EU will
become systemic and will be determined by a combination of technical,
organizational and social threats (Figure).

2 3

Skill Shortage Human Error and
Exploited Legacy Systems
Within Cyber-Physical
Ecosystems

Supply Chain Exploitation of

Compromise of Unpatched and
Software Out-of-date Systems

Dependencies

Physical Impact of Rise of Digital
Natural/Environmental Surveillance
Disruptions on Critical Authoritarianism /

Digital Infrastructure = TH REATS ~ Loss of Privacy
2030

Abuse of Al Cross-border ICT
Service Providers as a
Single Point of Failure
Rise of Advanced Advanced Disinformation
Hybrid Threats / Influence Operations
(10) Campaigns

Cyberthreats to lookout for in the EU through 2030
Source: Cyble (2024, December 5).

ISSN 2786-7978; elSSN 2786-7986. SCIENTIA FRUCTUOSA. 2026. N° 3 151



DIGITAL SPASE

The data presented shows that by 2030, cyber threats in the EU will
be cross-sectoral in nature, going beyond purely technical problems. Attacks
on supply chains and critical infrastructure are of particular danger, which
can cause cascading disruptions in the economy and society. At the same
time, the role of the human factor, staff shortages and the use of artificial
intelligence as a tool of cybercrime is growing. Accordingly, this requires EU
Member States to systematically invest in human capital, the regulatory
framework, cyber security standards and coordination tools to ensure the
resilience of digital infrastructure in the face of growing challenges.

3. The assessment of EU countries digital resilience

In EU countries, digital resilience is considered not only as a technical
characteristic of IT infrastructure, but as a multidimensional phenomenon
that combines cybersecurity, institutional capacity, regulatory framework,
the level of digital skills of the population and the integration of digital
technologies into the economy and public administration. EU leaders in the
field of digital resilience, in particular the countries of Northern and Western
Europe, are characterized by a high level of digitalization, developed
mechanisms for managing cyber risks, effective interdepartmental coordi-
nation and active participation in joint EU initiatives. At the same time, signi-
ficant asymmetry remains between Member States, due to different levels of
investment in digital infrastructure, uneven training of personnel and unequal
readiness to implement European regulatory acts, in particular NIS2 and the
Cyber Resilience Act.

Against this background, the growth of cyber threats, the spread of
cyber-related crimes, dependence on global IT suppliers and the vulnerability
of critical infrastructure reinforce the need to ensure digital resilience as a
component of the EU’s strategic autonomy. In this context, DORA is a key
element in shaping the digital resilience of the European Union, as it creates
a single legal framework at the supranational level to ensure the operational
digital resilience of the financial sector. An analysis of the role of DORA
shows that the regulation of cyber resilience has shifted from fragmented
national approaches to a systemic model of digital risk management, which
covers IT risks, cyber incidents, business process resilience, supply chain
security and interaction with external IT providers. DORA establishes
common standards for ICT risk management, mandatory digital resilience
testing mechanisms, a centralized incident reporting system, and enhanced
oversight of critical digital service providers, which significantly reduces the
level of regulatory fragmentation within the EU. In a strategic dimension, the
regulation shifts the emphasis from reactive cybersecurity to proactive digital
resilience, focused on the ability of financial systems not only to counter
cyberattacks but also to maintain functionality in crisis conditions. Thus,
DORA is not just a regulatory act of financial regulation, but an institutional
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framework for the formation of EU digital resilience, integrating
cybersecurity, risk management, and the stability of digital infrastructure into
a single systemic model of long-term digital security.

The results of the assessment of the level of digital resilience (The
European Digital Resilience Index) and readiness for open technologies
(The European Open Technology Readiness Index) of EU countries in 2025
are presented in the Table 3, divided into three analytical groups (tiers):
Leadership Tier, Specialized Contender and Untapped Potential. In combi-
nation, these indices allow identifying structural imbalances between EU
countries, showing different models of digital resilience formation, and
assessing the role of open technologies as a strategic factor in strengthening
the digital security and sovereignty of the EU.

Table 3

European Digital resilience Index
and European Open Technology Readiness Index in 2025

Country
1 Germany 7.80 7.71
2 Czech Republic 6.89 4.75
8 Sweden 6.80 7.48
4 Finland 6.66 7.94 Leadership Tier
5 Estonia 6.65 6.47
6 France 6.64 6.29
7 Slovenia 6.50 5.43
8 Netherlands 6.24 7.93
9 Poland 5.98 4.28
10 Austria 5.97 4.38
11 Luxembourg 5.65 4.93
ié hit:gljzry ggg ggg Specialized Contender
14 Slovakia 5.25 3.55
15 Portugal 5.15 4.91
16 Denmark 5.08 5.85
17 Spain 4.78 4.86
18 Bulgaria 4.67 3.72
19 Italy 4.64 412
20 Romania 4.02 2.50
21 Belgium 3.87 411
22 Greece 3.77 3.25 .
23 Lithuania 3.49 3.98 Untapped Potential
24 Croatia 3.48 3.56
25 Ireland 3.10 4.49
26 Cyprus 3.04 2.59
27 Malta 2.76 4.83

Source: EDRIX (2025).

The European Digital Resilience Index (EDRIX) and The European
Open Technology Readiness Index (EOTRIX) are developed and calculated
by the independent European analytical initiative EDRIX Consortium, which

ISSN 2786-7978; elSSN 2786-7986. SCIENTIA FRUCTUOSA. 2026. N° 3 153



DIGITAL SPASE

brings together experts in the field of digital policy, open technologies,
economics and cyber resilience. The initiative is research and analytical in
nature and is not an EU institution, but its methodology is focused on the
EU’s strategic goals, in particular digital sovereignty, strategic autonomy and
digital resilience. The indices are calculated on the basis of open international
and European statistical sources, expert assessments and comparative policy
analysis, which ensures cross-country comparability of results.

EDRIX is a composite index designed to measure the overall level of
digital resilience of EU countries. Its key feature lies in its focus not merely
on the level of digitalization or cyber protection, but on a country’s ability to
independently design, implement, and sustain digital technologies over the
long term, even under conditions of crisis, external pressure, or technological
disruption. To this end, the index covers several interrelated dimensions,
including digital public policy, the capacity of the public and private sectors,
the development of the domestic technological and developer ecosystem, and
the level of societal adoption to digital solutions. Thus, EDRIX makes it
possible to assess not declarative intentions, but a country’s actual structural
readiness to ensure digital resilience.

EOTRIX, in turn, is a specialized derivative index that focuses on the
readiness of countries to use open technologies as a basis for digital
resilience. It is calculated with an emphasis on those components of
the digital ecosystem that are directly related to open software, open
standards and open innovation models. EOTRIX measures the readiness
of public policy, environment and society as a whole to implement open-
source solutions and reduce dependence on closed technological ecosystems.
In a scientific context, this index is an indicator of the potential for digital
autonomy, since open technologies are considered as a tool for increasing
transparency, security and flexibility of digital systems.

The Leadership Tier group includes countries with high EDRIX
values (above ~6.5), which indicates a well-established institutional,
technological and regulatory framework for digital resilience. Germany,
Sweden and Finland demonstrate balanced values of both indices,
representing the use of a combination of developed digital infrastructure and
active implementation of open technologies.

At the same time, the Czech Republic and Slovenia demonstrate an
asymmetric development model, in which a sufficient level of digital
resilience is not accompanied by a corresponding readiness for open
technologies. Accordingly, this indicates the dominance of state-centric or
more closed digital ecosystems, where the emphasis is on protection and
control, rather than on openness and innovative interaction.

The Specialized Contender group is characterized by medium EDRIX
values (mainly 5.0-6.2) and significant EOTRIX variability. An example of
this is the Netherlands, where with a medium level of digital resilience the
country has one of the highest indicators of readiness for open technologies.
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This result indicates an innovation-oriented model, where openness and
technological integration are ahead of digital resilience. In contrast, Poland,
Austria, Hungary and Slovakia demonstrate moderate EOTRIX values with
medium level of EDRIX, which indicates a fragmented digital transformation
and limited use of open technology solutions. Such a development structure
may reduce the adaptability of digital systems in the long term.

The countries in the Untapped Potential group are characterized by
moderate values of both indices, which indicates an insufficiently developed
digital infrastructure, weak institutional mechanisms and limited integration
into open technology ecosystems. Romania, Greece, Cyprus and Bulgaria
demonstrate the lowest EOTRIX values, which indicates structural barriers
to the implementation of open standards and digital innovations.

At the same time, some countries in this group, in particular Ireland
and Malta, have relatively higher EOTRIX values with moderate EDRIX,
which indicates the presence of technological potential without an approp-
riate level of digital resilience. Such a disparity increases the vulnerability of
digital systems to crisis phenomena.

In general, the analysis shows that high readiness for open technologies
does not always correlate with high digital resilience. In a number of countries,
a clear asymmetry between these indicators is observed. Thus, digital resilience
without technological openness can lead to innovation inertia, while openness
without resilience can lead to increased systemic risks.

Conclusions

In theoretical understanding, cybersecurity and digital resilience are in a
relationship of complementarity. Cybersecurity is a necessary functional
component of digital resilience, providing protection against cyberattacks and
unauthorized interference, while digital resilience covers a wider range of tasks,
including crisis management, incident recovery and strategic adaptation to new
threats. Both concepts are related to ensuring the reliable functioning of
information and communication systems, data and digital services.

At the same time, cyber incidents exert a decisive influence on the
development of digital resilience, as they expose existing vulnerabilities and
generate momentum for revising risk management approaches. In effect, the
evolution of cybersecurity occurs under the pressure of real-world threats.

Each large-scale cyber incident becomes a catalyst for updating
standards, tightening regulatory requirements, modernizing technical solu-
tions, and improving institutional response mechanisms. Thus, within the
digital environment, a distinct principle of adaptive evolution operates:
threats stimulate the advancement of protective instruments, while a system’s
capacity to withstand cyber incidents ultimately determines the level of its
digital resilience.

To analyse cybersecurity in the EU digital environment, the Cyber-
security Index and the Cyber-dependent Crimes Index were considered as
complementary analytical tools. High values of the cybersecurity index are not
always accompanied by low levels of cybercrime, especially in countries with a
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developed digital economy, which indicates the absence of a direct linear
relationship between these indicators. Instead, such a comparison made it
possible to identify structural features. Countries where a strong cybersecurity
system is combined with a high level of cybercrime require attention to the
implementation of preventive and analytical mechanisms, while countries with
low indicators of both indices have a risk of hidden vulnerability due to
insufficient digital integration and institutional framework.

The conducted analysis of The European Digital Resilience Index
(EDRIX) and The European Open Technology Readiness Index (EOTRIX)
indicates the presence of significant differences in the level of digital resilience
and technological readiness of EU countries. In general, there is a clear
differentiation of states by development levels, which allows for the identification
of groups of leaders, specialized contenders, and countries with unrealized
potential. Accordingly, 7 countries are included in the Leadership Tier group,
10 countries — Specialized Contender, 10 countries — Untapped Potential.

The examples of Greece, Malta and Cyprus demonstrate that a high
level of cybersecurity does not always transform into a high level of digital
resilience, which is due to the influence of institutional, technological and
systemic factors. At the same time, the examples of Germany, Finland,
Estonia, and Slovenia, which are characterized by high EDRIX and
Cybersecurity Index results, indicate that digital resilience is formed under
the influence of real cyber incidents in combination with institutional
capacity, technological readiness, and the ability to restore digital systems,
which allows us to confirm the hypothesis of the article.

Future research will involve the detailed modelling of sector-specific
digital resilience parameters for critical infrastructure aimed at analysing
industry-specific operational resilience indicators.
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DIGITALIZATION IN THE
CONTEXT OF HOUSEHOLD
ECONOMIC RESILIENCE

The transformation of the Ukrainian economy
under the impact of full-scale invasion has created
conditions for analyzing the relationship between
digitalization and economic resilience of the
household sector. Physical destruction of infras-
tructure and mass migration have transformed
digital technologies from an optional tool into the
primary means of preserving economic activity.
However, despite the evident role of digitalization
in ensuring Ukraine’s economic resilience during
shock impacts, a quantitative assessment of its
contribution is almost absent. Therefore, this
research is based on the hypothesis that digitali-
zation can serve as a mechanism of economic
resilience, partially compensating for losses from
economic shocks through alternative channels of
income generation and expenditure. To empirically
test the proposed hypothesis, an Index of Economic
Resilience of the Household Sector has been
developed, which integrates economic indicators
(consumption, income, lending, employment) and
digital indicators (skills, infrastructure, institu-
tions) into a single metric. The calculation results
enabled the application of counterfactual analysis
to compare actual resilience with a hypothetical
scenario in the absence of the digital component.
The calculations were based on data obtained from
national statistics and international organizations
for the period 2018-2024. It has been established
that the sector’s resilience decreased by 14%
during 2021-2023; however, without the digital
component, the decline would have been twice as
deep. Thus, digitalization ensured 23-29% of the
actual index value and prevented critical destabi-
lization. At the same time, the research identifies
problematic areas, such as rapid digital adaptation
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LIMOPOBI3ALIA B CUCTEMI
EKOHOMIYHOI CTIMKOCTI
NOMOTOCMOJAPCTB

Tpancghopmayis  yKpaiHCbkoi eKOHOMIKU Ni0
BNIUBOM NOBHOMACUIMAOHO20 8MOPSHEHHS CMEO-
puna ymosu 0N aHani3y 63AEMO36 3Ky MIdiC
yughposizayicto ma  eKOHOMIYHOW — CIIUKICHIO
cexmopy domozocnooapcme. Dizuune pyiHyBanHs
IHhpacmpykmypu ma macoea miepayis HaceneHHs
nepemeopuiu Yuposi MexHoN02ii 3 ONYIOHATLHO2O
IHCMpPYMENny HA OCHOBHULL CHOCIO 30epedceHHs:
exoHomiuHoi akmuerocmi. Tlpome uepe3 ouesuoHy
poib  yugposizayii y 3abesneueHHi Cmitikocmi
eKOHOMIKU YKpainu ni0 yac WOKO8UX GHIUGIE
KIbKICHA OyiHKa it erecky matidice giocymust. Came
MOMY OCHOBY Ub020 OOCTIONCEHHS CHAHOBUMD
einomesa, wo yugposizayis 30amuHa GUCIYNamu
MEXAHIBMOM  eKOHOMIYHOI CMIUKOCMI, YaCmKOB0
KOMAEHCYIOUU empamu  6I0 eKOHOMIUHUX UIOKI8
uepes anbMepHAMUGHI KAHAU 2eHePY8aAHHS 00X00i8
ma 30MicHenHs. eumpam. 3 Memolo emMnipudHoi
nepesipKu  3anponoHOBAHOI 2inomesu po3podieHO
Indexc exonomiunoi cmitikocmi cekmopy 0omo2oc-
nooapcme, AKull NOEOHYE eKOHOMIUHI NOKASHUKU
(cnoorcusants, 00X00U, KpPeOUmyeaHHs, 3auiHs-
micmy) ma yugposi (rasuuxu, iHGpacmpykmypa,
incmumyyii) 6 eouny mempuxy. Pesynsmamu pospa-
XVHKI6 00360JUIU 3ACHOCY8aMUL KOHMPDAKMUYHULL
ananiz ma nopisHsMu QAKMuyHy CMIUKicmb 3
2INOMEeMUYHUM CYEHAPIEM 3a 8I0CYMHOCII Yugpo-
601 ck1a006oi. baszoro 0 po3PaxyHKie cmanu Oawi
HAYIOHANILHOI  CIMAMUCIUKU  MA  MINCHAPOOHUX
opeanizayiti 3a 20182024 pp. Bcmanoenero, wo
cmitikicmy cekmopy 3uusunacs Ha 14% npomsacom
2021-2023 pp., npome 6e3 yughposoi komnonenmu
nadinust  6yno 6  yoeiui emubwum.  Omoice,
yugpposizayis sadesneyuna 23-29% gaxmuynoeo
3HaueHHs IHOeKCy ma 3anodiaia  KpumudHii
Odecmabinizayii. Boonouac docnioxcenms @ikcye u
npobnemHi  30HU: WEUOKA Yugposa adanmayis
HacenenHs 8i00Y8aAEMbCA 34 HAABHOCMI CYMMEBUX
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of the population occurring in the presence of
significant infrastructure constraints and institu-

ingpacmpykmypHux —oomedgcenb ma - iHCMUNy-
YILTHUX NPOCATIUH, WO CIMPUMYE NOGHY Peanizayiio

tional gaps, which restrain the full realization of | nomenyiary yugposizayii sx paxmopa cmitixocmi.

digitalization’s potential as a resilience factor.
Knwuwoei cnoea: €KOHOMIYHA CTIMKICTE,

CEKTOp JIOMOTOCTIOIAPCTB, I(poBi3altis, uppoBa
CTIHKICTB.

Keywords: economic resilience, household
sector, digitalisation, digital resilience.

JEL Classification: D10, 033, E21, (43.

Introduction

Research on the economic sustainability of the household sector and
digitalization processes usually develops as separate scientific directions
with limited interaction between them. While the first direction focuses
mainly on economic components — income levels, consumption, and savings,
the second approach considers the development of digital skills, access to
digital infrastructure, and the use of digital public services. In recent years,
the Ukrainian economy has been experiencing significant shocks and, at the
same time, experiencing a rapid digital transformation. These two factors,
paradoxical in their simultaneity, actualize the need to integrate several
scientific approaches to understand synergistic effects. The key problem
remains the lack of a single methodology that would combine economic and
digital indicators, as well as allow assessing the contribution of digitalization
to the overall sustainability of the household sector.

Undoubtedly, digitalization has long been considered one of the drivers
of the transformation of economic systems. There is a concept of the "second
machine age" (Dong and Mcintyre, 2014), according to which digital
technologies are a key factor in structural changes in the organization of
economic activity, with the transformation covering not only technological
changes, but also economic relations in general. In parallel, the concept of
economic resilience is developing: the economy is considered as a system, and
its response to shocks determines the immediate level of resilience. Several
works (Martin & Sunley, 2014) have proposed a multidimensional typology of
economic resilience, which includes the ability to resist shocks (resistance),
adapt (adaptation), and transform (transformation). The proposed conceptual
framework is also relevant for studying the resilience of the household sector,
since it allows us to capture all levels of response to shocks — from short-term
shock absorption to long-term changes in economic parameters.

One of the most studied shocks is COVID-19 and the response of
economic systems to it. Since this factor was the impetus for the accelerated
development of digitalization for many economies around the world, many
works examine its impact on sustainability specifically during this time
period. However, it is important to note that the results of such empirical
studies often depend on the specifics of the economic system under study.
Thus, the results for the US economy (Fairlie et al., 2021) indicate the
presence of an adaptive function of digital technologies. According to the data
obtained, the ability to switch to a remote type of work reduces the risk of job loss
during the lockdown (but, of course, the results are not the same for all types of
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economic activity). A number of studies (Dingel & Neiman, 2020) have
quantified the share of jobs (for the US, this figure is 37%). Digitalization and a
developed digital infrastructure significantly increase the chances of survival of
small businesses (20-25%, according to Bartik et al., 2020). There are indirect
channels of influence of digitalization on the resilience of households
through their economic connections with the business sector.

However, there are also negative effects of the impact of digitalization. On
the one hand, digitalization acts as a tool for strengthening resilience, which can
deepen inequality if the country has an uneven distribution of access to
digital technologies. According to theoretical developments (Van Deursen &
Van Dijk, 2018), digital inequality can be viewed as a multi-level model. It
includes inequality in access to technologies (first-level divide), skills in their use
(second-level divide), and results of their use (third-level divide).

Thus, even if a household has access to the internet, the lack of digital
skills limits the full use of digital technologies to improve its economic
situation. Some studies combine the assessment of digitalization and the level
of economic resilience, but their number is quite limited. Most of the empirical
studies concern the business sector, in particular the impact of digitalization on
organizational resilience during COVID-19 (Soto-Acosta, 2020). The house-
hold sector was left out of the model, but the results for the business sector
identify several channels of influence: digital infrastructure, digital compe-
tencies of personnel, digital business model, and digital ecosystems.

The scientific literature focuses on the role of digital technologies in
supporting the resilience of households in rural areas (Phillipson et al., 2020).
Access to broadband internet is a critical factor in maintaining economic
activity, social ties, and access to public services. However, in this case, the
quality of the digital infrastructure and access to it are important.

At the same time, research on the Ukrainian context in wartime
conditions remains limited due to the difficulties of data collection. The
developments mostly focus on separate aspects — either on the economic
consequences of a full-scale invasion (Polyakova & Kogatko, 2025;
Zayats, 2024; Nikolayets et al., 2023; Umantsiv & Shkuropadska, 2023) or
on digitalization processes separately (Tomashevska, 2025; Novikova &
Azmuk, 2023), without comparing these dimensions together.

The aim of the research is to quantify the contribution of digitalization
to ensuring the economic resilience of the household sector of Ukraine under
shocks for the period 2018-2024 based on an integrated index combining
economic and digital dimensions of resilience.

The research is based on the hypothesis that digitalization is a
significant factor in maintaining the economic sustainability of the household
sector of Ukraine and is able to provide alternative channels of economic
activity (remote work, digital payments, online services) in the event of a
shock. The hypothesis is tested by constructing an integral resilience index
that includes both economic and digital indicators. According to the results
obtained, a counterfactual analysis of the contribution of digitalization was
conducted: an alternative resilience index was calculated without taking into
account digital indicators. A comparison of the actual index (with a digital
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component) and the counterfactual index (without a digital component)
allows us to quantitatively assess the contribution of digitalization to the
overall resilience of the sector.

The information base for the quantitative assessment is the data of the
State Statistics Service of Ukraine for 2018-2024 (indicators of household
income, consumer spending, lending, employment), the National Bank of
Ukraine (structure of the loan portfolio), the International Telecommuni-
cation Union (digital development indicators), the Networked Readiness
Index (network readiness index), the Ministry of Digital Transformation of
Ukraine (data on the level of digital skills of the population and digital
transformation of regions). The study has limitations, which are mostly
related to the complexity of collecting data during a full-scale invasion. The
values for some of the indicators are not published after 2022, and detailed
statistical reporting of the digitalization process, on the contrary, begins
in 2022. Therefore, in order to avoid discrepancies, certain indicators were
not taken into account for those years during which data were missing. It is
also worth noting that the chosen method has binary normalization (more
details in the methodological overview) — unfortunately, this does not allow
for a detailed assessment of the degree of deviation of actual values from
thresholds. In addition, the counterfactual analysis does not take into account
possible indirect effects between digital and economic indicators.

The main part of the research has three parts. The first section
substantiates the theoretical channels of influence of digitalization on
sustainability and reveals the features of the construction of the proposed
Index. The second is devoted to the calculations of the Index and a more
detailed analysis of the indicators. The third section presents the results of
the counterfactual analysis and analyzes the asymmetry of digital influence.

1. Conceptual foundations and methodology of the household
economic resilience Index

The household sector is the main consumer of goods and services and
significantly affects demand and the labor market. In the context of digital
transformation, households are an important element of economic resilience,
since the level of their digitalization affects the adaptability of the economy
to shocks and changes in the internal/external environment. Assessing the
impact of digital technologies on the economic resilience of the household
sector will allow for a comprehensive understanding of their ability to:

« adapt to digital transformations;

« maintain productivity and employment in the digital economy;

« minimize risks and vulnerabilities of the economic system;

« promote sustainable economic growth at the macroeconomic level.

This will allow identifying the strengths and weaknesses of the
sector’s development in the context of economic sustainability and formu-
lating effective public policies aimed at increasing the sustainability of the
economy.
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The economic sustainability of the household sector in the context of
digitalization is the ability of households to maintain economic stability and
adaptability through the use of digital tools. This includes the effective use
of digital infrastructure, the development and maintenance of digital
competencies, ensuring sustainable employment, and the ability to withstand
shocks. Economic sustainability under the conditions of the use of digital
technologies reflects the ability of households to maintain economic activity,
integrate into the digital economy, and minimize vulnerabilities arising from
the process of digitalization.

It is proposed to quantify the sector’s economic resilience and
determine the role of digitalization in ensuring it, using the Economic Resilience
Index. The Economic Resilience Index of the Household Sector (hereinafter
referred to as the Index) is based on the understanding of resilience as the
sector’s ability to maintain its own functionality and recover from shocks. In
fact, the conceptual foundations of resilience make the proposed index a
composite indicator. The index aggregates information on the main aspects of
the functioning of households in the context of the transformation of the
economic system: the components of the Index constitute 4 groups,
the description and indicators of which are presented in Table 1. The index is
built on the assumption that digital tools are able to increase economic resilience
and mitigate the negative effects of shocks, and therefore, play an "auxiliary"
function in the restoration of economic parameters.

Table 1

Indicators of the household sector economic resilience Index

Covers basic economic parameters of 1.1 Household final consumption
household financial health. This group of expenditure to GDP (%).
Financial indicators is included in the Index_ based on 1.2 Share of household loans in
- the fundamental role of consumption and total gross loans (%).
sl gy financial stability in ensuring the 1.3 Ratio of loans and loans for
consumer sustainability of any economic system residential real estate to total gross
potential loans (%).
1.4 Share of registered unemployed
among the total population, %
Represents the sector’s ability to adapt in the | 1.5 Digital skills gap index.
digital economy through the development of 1.6 Universal connectivity index.
digital skills (1.5, 1.7), access to digital 1.7 Network readiness index:
infrastructure (1.6), use and development of component — People.
human capital (1.9), and motivation to be part | 1.8 Average monthly salary of
of the digital labor market (1.8). employees working in the ICT
Digital Conceptually, the indicators reflect the sector.
transformation modern paradigm of economic development 1.9 Human capital index
and technological | (recall that according to it, digitalization acts
adaptation as a mechanism for increasing sustainability

through diversification of income sources,
access to information, and the ability to adapt
to changing market conditions). The high
weight of the group (33.3%) corresponds to
the growing role of digital factors in the
modern economy
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End of Table 1

_Gr_oup of Description Indicators

indicators
The indicators are added to determine the 1.10 Legislation on the protection
environment in which households carry out of personal data.

o economic activities in the digital space. They = 1.11 Access to information index.
Institutional cover the parameters of institutional support | 1.12 Mobile Internet stability index.
environmentand  for the digitalization process (1.10 — 1.13 Fixed Internet speed
information legislative data protection, 1.11 — access to
infrastructure information) and the state of technological

infrastructure (1.12 — stability of mobile
Internet, 1.13 — speed of fixed Internet)

The group characterizes the position of the 1.14 Share of households in gross
household sector in the structure of the value added (%)/
national economy through its participation in | 1.15 Share of household disposable
Economic activit the c.reat_ion of ado_led vglue (1.14) and the income in gross disposable
4 income Y| distribution of national income (1.15). The income (%)
g?ru::ture lower weight of the group is because these

indicators are more aggregated and partially
reflect the resulting effect of the factors
presented in the previous groups

Source: compiled by the author.
The index is calculated in three stages:

Step 1. Indicator normalization. A threshold value is set for each
indicator, reflecting the minimum acceptable level for each. Normalization is
performed using a binary principle:

1,if X; = T; (for direct impact indicators)
N; =11,if X; <T; (for reverse impact indicators) ,
0, in other cases

where N; is the scaled value of the i-th indicator, X; is the actual value of the i-th
indicator, and T; is the threshold value of the i-th indicator.

Step 2. Calculation of the composite index. The composite index is
calculated using the following formula:
IN=1

In - sz ¢ 100% ’

where Iy is the integral indicator of the nth sector of the economy; n = (1, 2, 3);
Nx = 1 is the number of indicators whose normalized value is equal to 1;
Ny is the total number of indicators.

Step 3. Results interpretation. The obtained value is interpreted
according to the stability level scale (Table 2).
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Table 2
Index interpretation scale

Number of indicators reaching threshold

Index value, % values Stability level
1 86-100 13-15 High
2 66-85 10-12 Sufficient
3 45-65 7-9 Average
4 26-44 4-6 Moderate
5 0-25 0-3 Low

Source: compiled by the author.

The formation of the Index structure is based on the methodological
principles of representativeness and availability of statistical data.

The representativeness principle assumes that each group of indicators
covers key aspects of the sustainability of the household sector. The group
of financial sustainability indicators (1.1-1.4) represents the basic ability of
households to maintain consumption, accumulate financial resources, and
maintain employment. The digital transformation indicators (1.5-1.9) reflect the
adaptive potential of the sector and consider the accumulation of digital
competencies and integration into the digital economy. The group of
institutional environments (1.10-1.13) characterizes the conditions in which
digital activity is implemented. Finally, the group of economic activity
indicators (1.14-1.15) reflects the position of the sector in the structure of the
national economy.

The principle of data availability has led to a restriction of the list of
indicators to only those indicators for which there is regular statistical reporting
or international indices with a transparent calculation methodology. This
explains the absence of some potentially relevant variables in the structure of
the Index. In particular, regional differentiation is not added due to the limited
regional statistics in the period 2022-2024 (lack of data for occupied territories,
inconsistent reporting). Digital literacy quality indicators (unlike the formal
digital skills index) are not included due to the lack of regular measurements at
the national level. Infrastructural constraints on the digital development of the
sector are taken into account, but more detailed metrics (e.g., geographical
coverage of broadband Internet, cost of access) are excluded due to data
fragmentation.

The threshold values were set depending on the origin of the indicator.
For example, for indicators based on international indices, the threshold values
were set at the level of average indicators for Central and Eastern European
countries or minimum values for EU countries. For example, the threshold level
of the universal communication index of 70% (1.6) corresponds to the median
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value for the countries of the region according to ITU data. For macroeconomic
indicators (1.1, 1.14, 1.15), a normative approach based on theoretical models
of the economic structure was applied. Thus, the threshold of 55% for consumer
spending to GDP corresponds to the lower limit of the range of 55-65%, typical
for stable market economies according to the OECD methodology. For financial
indicators (1.2-1.3), an average statistical approach based on the historical
dynamics of developed credit markets with an adjustment for the specifics of
Ukraine was used.

The weights of the indicators in the basic calculation are equal (each
indicator has a weight of 1/n, where n is the number of indicators with available
data). This decision is based on the principle of equal importance of all
sustainability dimensions in the absence of unambiguous theoretical or
empirical grounds for differentiating the weights.

The constructed Index uses binary normalization instead of the intensity
scale (min-max normalization) for several reasons. First, it allows for clear
interpretability: the indicator either reaches the minimum acceptable level or
not. This corresponds to the concept of threshold effects in the theory of econo-
mic sustainability, according to which individual parameters of the system
become functional only after reaching a critical level. Secondly, binary norma-
lization is less sensitive to outliers and extreme values of individual indicators,
which is especially relevant for the period 2022—-2024. Thirdly, this approach
allows for the aggregation of qualitatively heterogeneous indicators (percentage,
index, absolute) without the distortions that arise with linear normalization of
variables of different scales. However, it is worth recognizing the limitations
of this choice — the use of a binary approach does not allow for the analysis of
the degree of deviation from the threshold value.

The chosen method also has limitations related to the completeness
of statistical data. Unfortunately, not all indicators have official data for the
full selected study period. The lack of data for individual indicators
in 2018-2021 (1.5-1.13) limits the comparability of the Index values
between periods. The 2018 Index, calculated on the basis of 6 indicators,
is conceptually different from the 2023 Index, based on 15 indicators. This is
taken into account in the interpretation as a result of comparing trends
within homogeneous periods, rather than absolute values between them. In
addition, the conditions of a full-scale invasion led to territorial limitations
in statistical data collection: the data do not cover occupied territories and
territories without central government control. Also, mass migration
(estimated at 6 million people in 2022) creates distortions in per capita
indicators. Informal economic activity, which grows during the crisis, is not
sufficiently reflected in official statistics, which may underestimate the real
economic activity of households (indicator 1.14).

ISSN 2786-7978; elSSN 2786-7986. SCIENTIA FRUCTUOSA. 2026. N° 3 165



DIGITAL SPASE

11

1.2

13

1.4

15

1.6

1.7

1.8

1.9

1.10

111

1.12

1.13

1.14
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2. Dynamics of economic stability in Ukraine’s household sector

Based on all the source data, the Index value for the period 2018-2024
is calculated (Table 3).

Calculation result of the economic sustainability Index

Indicator

Household final
consumption
expenditure to GDP, %
Share of household
loans in total gross
loans, %

Ratio of loans and
advances for residential
real estate to total gross
loans, %

Registered unemployed
as a share of total
population, %

Digital skills gap Index

Universal connectivity
index

Network readiness
Index: people
component

Average monthly salary
of employees working
in the ICT sector

Human Capital Index

Personal data
protection legislation
Access to information
Index

Mobile internet
stability index

Fixed internet speed

Share of households in
gross value added, %
Share of household
disposable income in
gross disposable
income, %

Result by sector, %

for the household sector

Threshold

value

=355

Table 3

2018 | 2019 | 2020 | 2021 | 2022 | 2023 2024‘

68.5

73.38 | 72.33 | 68.21 62.68 | 59.11

18.73 | 21.87 | 21.77 | 24.37 | 21.94

2211

0.81

1535 1401 11.23

0.81

11

0.72

9.65

0.45

4.8

74.6

67.09

3.3

0.51

2

8

0.1

75.81

2248 | 2332 | 2391 | 23.87 | 17.49

67.58 69.98 | 72.35 70.68 @ 61.71

50

50

50

50

47

23.7

11.22

4.8

74.6

74.99

3.4

0.51

0.08

92.85

18.38

61.51

43

61.55

26.36

12.7

4.8

74.6

77.28

3.6

0.51

7.1

0.12

88.01

46

Source: calculated by the author based on (Financial Sector Statistics, n. d.; State Statistics
Service of Ukraine, n. d.; Minfin; Measuring Digital Development ICT Development
Index 2024, n.d.; Network Readiness Index, n.d.; Minfin, 2024; Digital Readiness
Index 2021, n. d.; Digital Quality of Life Index — Surfshark, 2020; Speedtest Global Index —
Internet Speed Around the World — Speedtest Global Index, n. d.).

166

The level of economic resilience of the sector during 2020-2021
reached 50%, which at first glance indicates an almost imperceptible impact
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of the COVID-19 shock on the economic system. However, a more detailed
structural analysis reveals other trends.

Using the example of the unemployment rate indicator (1.4), one can
observe sensitivity to the shock impact: the increase from 0.81% in 2019
to 1.1% in 2020 (an increase of 35.8%) reflects the deterioration of the labor
market situation in the first months of the pandemic. However, since the
value of the indicator remained significantly below the threshold level (4%),
this did not affect its normalized value. Unfortunately, this also illustrates the
limitations of the chosen methodology — binary normalization did not reflect
the real deterioration, since it occurred within the "safe zone".

At the same time, the consumer spending to GDP indicator (1.1)
demonstrated a counter-shock effect: the decrease from 73.38% in 2019
to 72.33% in 2020 (a decrease of 1.4%) is relatively moderate, which indicates
the action of stabilization mechanisms, in particular state support and accumu-
lated savings. In 2021, the indicator further decreased to 68.21%, which already
reflects a longer-term effect of the shock on the structure of the economy.

The share of household income (1.15) demonstrates resilience to the
pandemic shock: 72.35% in 2020 versus 69.98% in 2019, with a subsequent
slight decrease to 70.68% in 2021. All these values exceed the threshold
level, so the normalized indicator remained 1. The lack of a rapid
deterioration can be explained by several factors: support for state social
transfers, business adaptation to new conditions, and the relatively short-term
nature of stricter restrictions. Thus, the relative stability of the integral index
in 2020-2021 does not reflect the absence of a shock effect, but rather a
balancing act between negative effects (deterioration of employment, gradual
decline in consumption) and stabilization mechanisms of state policy (social
support, adaptation). At the same time, for a number of indicators (1.5-1.13),
data for 20202021 are missing, which limits the possibility of a full-fledged
assessment of the impact of the pandemic on digital aspects of resilience.

The decrease in the index from 50% in 2021 to 47% in 2022 and 43%
in 2023 clearly demonstrates the consequences of a full-scale invasion. The
decline in the level of resilience can be explained, firstly, by the real
deterioration of the economic situation, and secondly, by the expansion of
the list of indicators monitored (statistical information has appeared for the
group of digital indicators).

The share of disposable household income (1.15) fell sharply from
70.68% in 2021 to 61.71% in 2022 (a decrease of 8.97 pp, or 12.7%). This is
the most dramatic change among all indicators, which may indicate a
redistribution of national income in favor of the public sector (increasing
military spending) and the corporate sector (in the case of enterprises
providing military needs or critical infrastructure). The fall below the 65%
threshold changed the normalized value from 1 to 0O, directly lowering the
integral Index. A further decrease to 61.51% in 2023 indicates the
consolidation of this structural change.

The share of households in gross value added (1.14) decreased
from 23.87% in 2021 to 17.49% in 2022 (a decrease of 6.38 pp or 26.7%). The
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sharp drop reflects the collapse of household entrepreneurial activity due to
forced migration, loss of access to markets, destruction of physical capital
(equipment, premises) in occupied territories, and in zones of active hostilities.
Self-employed persons in the trade, consumer services, and tourism sectors were
particularly affected. A slight recovery to 18.38% in 2023 indicates the
beginning of adaptation, but its level remains critically low.

Consumer spending to GDP (1.1) decreased from 68.21% in 2021 to
62.68% in 2022 (a decrease of 5.53 pp, or 8.1%). Although the indicator
remained above the threshold of 55%, the pace of decline indicates a
significant shock to consumer behavior. The reduction in consumption
reflects both a real decline in incomes and an increase in the propensity to
save due to increased uncertainty.

Taking into account digital indicators also revealed vulnerabilities in
digital resilience. In particular, the Digital Skills Development Index (1.5) is
recorded at 4.8, which is only 80% of the threshold value (normalized value 0).

Fixed Internet speed (1.13) shows volatility: 75.81 Mbps in 2022,
92.85 Mbps in 2023 (22.5% increase), followed by 88.01 Mbps in 2024
(5.2% decrease). The sharp increase in 2023 can be explained by several
factors: population concentration in regions with better infrastructure due to
migration, exclusion from the sample of occupied territories with worse
infrastructure, and investments by operators in restoring networks in
controlled regions. At the same time, a decrease in the indicator was recorded
in 2024, reflecting the impact of energy attacks on the functioning of network
equipment. In addition, in none of the analyzed years was the threshold level
of 100 Mbps reached, which limits the possibility of using the most
technologically demanding digital services.

The stability of the mobile Internet (1.12) is characterized by even
greater volatility: 0.1 in 2022, falling to 0.08 in 2023 (a 20% decrease),
followed by a sharp increase to 0.12 in 2024 (a 50% increase). The drop
in 2023 reflects the peak load on mobile networks due to population migration
and the transition to mobile Internet as the main communication channel after the
destruction of fixed infrastructure. The improvement in 2024 indicates the
adaptation of mobile operators and investments in expanding network capacity,
but the indicator still does not reach the threshold level.

Analysis of the dynamics of indicators allows us to identify three main
mechanisms for the implementation of shock impacts on the stability of the
household sector: a) income and employment; b) consumer behavior;
c) digital adaptation.

The war shock directly affected income generation opportunities
through job destruction (physical destruction of enterprises, loss of access to
occupied territories), forced migration (loss of connection to sources of
income), and structural reallocation of resources in favor of military needs.

The mechanism is manifested through a sharp decline in the share of
households in gross value added (indicator 1.14) and the share of their
income in national income (indicator 1.15).
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Increased uncertainty about the future in wartime conditions has
intensified caution as one of the main characteristics of consumer behavior,
which has led to an increase in the propensity to save and a reduction in
current consumption. At the same time, the real decline in income has limited
consumer spending. Therefore, we can observe a shock impact mechanism
through a decrease in the share of consumer spending in GDP (indicator 1.1),
although this process was less rapid than the decline in income.

Unlike purely economic mechanisms, digitalization also partially perfor-
med a depreciation function. The possibility of remote work, access to online
services, and digital payments allowed some households to maintain economic
activity even in conditions of limited physical mobility. The paradoxical growth
of individual digital indicators (1.7, 1.8) in the context of a general deterioration
in resilience indicates the role of digitalization as a resilience factor. However, it
IS worth paying attention to the infrastructure limitations (indicators 1.12, 1.13),
which somewnhat limited the amortizing effect of digitalization; ultimately, this
did not allow to fully compensate for the negative effects of shocks.

The increase in the index from 43% in 2023 to 46% in 2024 indicates the
beginning of adaptation processes, but the level of stability is still lower than
the baseline (50%). The improvement is mainly due to the performance of
digital indicators: the increase in the network readiness index (1.7) to 77.28, the
stabilization of the universal communication index (1.6) at 74.6%, and
the improvement in the stability of the mobile Internet (1.12) to 0.12. At the
same time, structural indicators of economic activity (1.14, 1.15) remain in
the critical zone, which indicates the incompleteness of the recovery process.

3. Quantitative assessment of the role of digitalization in ensuring
stability

Since the Index includes not only the economic, but also the digital
component (1.5-1.9, 1.10-1.13), it is possible to assess the impact of
digitalization on the overall sustainability of the sector. We assume that this
impact will be observed at two levels — direct (as a change in the value of the
Index itself) and indirect (through interaction with other indicators). To
assess the direct impact of digital indicators, a counterfactual analysis was
used: the index value for 2022-2024 was calculated excluding all digital
indicators (1.5-1.9, 1.10-1.13), leaving only traditional economic indicators
(1.1-1.4,1.14-1.15).

Counterfactual index (without digital indicators):

» 2022: 2 out of 6 indicators = 33.3%;
» 2023: 2 out of 6 indicators = 33.3%;
« 2024: 2 out of 5 indicators = 40,0% (indicator 1.14 is missing).

Actual index (with digital indicators):

» 2022: 47%:
* 2023 p.: 43%;
* 2024 p.: 46%.
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Changes due to the factor of digitalization of the economy:
« 2022: 47% — 33.3% = 13.7 p. p.;
« 2023: 43% — 33.3% = 9.7 p. p.;
* 2024: 46% — 40.0% = 6.0 p. p.

Thus, digital indicators do make a significant positive contribution to
overall resilience. In 2022, digitalization added 13.7 percentage points to the
resilience Index, which is 29.1% of the actual index value. Without digital
factors, the resilience of the sector would be estimated at 33.3%, which
corresponds to the category of "moderate level of resilience™.

In 2023, the contribution of digitalization decreased slightly, to 9.7 p.p.
(22.6% of the actual value), which may be due to the deterioration of
individual digital indicators (decrease in mobile internet stability from 1.12
to 0.1 to 0.08, decrease in the information access index 1.11 from 8 to 7.1 in
2024). However, even in 2023, digitalization remained a critical factor that
maintained resilience above the critically low level.

In 2024, the lowest contribution of digitalization is observed — 6 p.p.
(13% of the actual value). This is due to two factors: first, the improvement
of the counterfactual Index to 40% (by excluding indicator 1.14 due to lack
of data), and second, the lack of further growth of most digital indicators
(stagnation of 1.5, 1.6, 1.9, 1.10).

Probably the most noticeable is the positive contribution of digitalization
during the period of full-scale invasion — the time of the greatest shock impact.
According to the results of the Index, in 2022—2023, economic indicators (1.14,
1.15) demonstrated critical deterioration, while digital indicators (1.6-1.9, 1.11)
ensured the prevention of the transition of the level of resilience to the *moderate
level" category. This empirically confirms the thesis about the role of
digitalization as a factor in the sustainability of economic systems.

If not for the positive contribution of digital indicators, the resilience
of the household sector in 2022-2023 would be assessed at a lower level,
reflecting serious structural problems in most aspects of resilience. The actual
values of 47% (2022) and 43% (2023), although corresponding to the cate-
gory of "below average", nevertheless indicate the preservation of the basic
functionality of the sector with moderate, rather than serious problems.

A detailed decomposition of the contribution of individual digital
indicators allows us to identify the specifics of their impact:

The indicators of digital adaptation of the population (1.6-1.9)
provide a stable positive contribution:

* in 2022-2024, four indicators of this group (1.6, 1.7, 1.8, 1.9) stably
have a normalized value of 1;

» their combined contribution is 4/15 = 26.7% of the maximum possible
Index;

« without these indicators, the actual Index in 2023 (43%) would
decrease to 28.6%, which would correspond to a low level of resilience.

This group of indicators is characterized by inertia and long-term
effects of competence accumulation, which indicates resilience to short-
term shocks. The growth of the network readiness index (1.7) from 67.09 to
77.28 during 2022-2024 demonstrates that even in conditions of military
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shock, the process of accumulation of digital competences does not stop, but,
on the contrary, may accelerate due to the effect of forced adaptation.

The infrastructure and institutional indicators (1.10-1.13) demonstrate
a negative or zero contribution: none of these indicators reaches the threshold
value during 2022-2024, and their combined contribution is 0/15 = 0% of the
maximum possible index.

The lack of a positive contribution of this group indicates the existence
of infrastructural and institutional constraints that do not allow the full
realization of the potential of the population’s digital adaptation. High indicators
of network readiness (1.7) and universal connectivity (1.6) do not ensure
adaptability due to insufficient internet speed (1.13), instability of mobile
communications (1.12), and weakness of legislative data protection (1.10).

At the same time, the Digital Skills Indicator (1.5) occupies an
intermediate position: it consistently does not reach the threshold value
(4.8 at a threshold of 6), but the absolute value is relatively high (80% of the
threshold).

This indicator reflects the gap between the practical adaptation of
the population to digital technologies (high network readiness 1.7) and the
formalized level of digital skills. This gives grounds to argue that digital
competencies are mostly formed empirically, while the systematic develop-
ment of in-depth knowledge and skills remains insufficient. In turn, this
limits the possibilities of using complex digital services and technologies.

Digitalization affects sustainability not only directly (through its own
indicators), but also indirectly, through its relationship with economic
indicators (Figure).

Absorption of labor
market shocks

. Diversification
Information support for of income sources

decision-making

Support for consumer
activity

Indirect mechanisms of digitalization’s impact on resilience

Source: compiled by the author.

The development of digital skills and infrastructure allowed a part of
the workforce to quickly switch to remote work after the outbreak of the war.
This softened the shock of the employment decline, which could have had a
much greater impact in the absence of digital opportunities. The growth of
wages in the ICT sector (indicator 1.8) from a coefficient of 3.3 to 3.6 in the
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context of an overall decline in incomes indicates the emergence of the digital
sector as a certain center of stability in the labor market. Digital platforms
have allowed households to diversify sources of income through freelancing,
the export of services, and e-commerce. Although this did not fully
compensate for the decline in traditional sources (which was manifested in
the decrease in indicator 1.15), digitalization partially softened the shock.
This is evidenced by the fact that the rate of decline in consumer spending
(indicator 1.1, a decrease of 8.1% in 2022) was lower than the rate of decline
in the share of household income (indicator 1.15, a decrease of 12.7% in
2022), which may be due to compensation through digital tools.

The development of e-commerce and digital payments has allowed for
consumer activity to be maintained even in conditions of limited physical
mobility. This partly explains the relative resilience of the consumer
spending indicator (1.1), which has remained well above the threshold level
even in the most difficult periods. Without digital channels of trade, the
decline in consumption could have been much deeper due to the physical
inaccessibility of goods and services.

A high index of access to information (1.11) provides households with
the opportunity to quickly obtain critical information about safety, market
conditions, and available support services.

This reduces information asymmetry and allows for more informed
economic decisions under conditions of high uncertainty.

However, the analysis also reveals limitations in digitalization as a
factor of resilience. First, digitalization cannot fully compensate for funda-
mental economic shocks. The 26.7% decline in the household share of gross
value added (indicator 1.14) in 2022 was not compensated by digital factors,
as many types of economic activity (manufacturing of tangible goods,
construction, physical services) cannot be fully digitalized.

Second, the impact of digitalization is limited by infrastructural and
institutional factors. Insufficient internet speed (1.13), instability of mobile
communications (1.12), and weakness of legal data protection (1.10) create
additional negative effects that prevent digitalization from realizing its full
potential.

Third, the effects of digitalization are unevenly distributed. Digital
inequality, which manifests itself as a result of infrastructure constraints, lack
of digital skills among parts of the population, or financial constraints, means
that not all households receive the positive effects of digitalization.

Fourth, digitalization creates new vulnerabilities: dependence on the
functioning of electricity networks (critical in the context of energy attacks),
cyber threats, and risks of loss of personal data. In addition, the low level of
legislative data protection (indicator 1.10) further strengthens these vulnera-
bilities. It is important to recognize that the identified mechanisms are based
on the analysis of the dynamics of indicators and qualitative observations.
The growth of digital indicators (1.7) in parallel with the relative conser-
vation of consumption (1.1) does not prove unequivocally that the former
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caused the latter — other alternative explanations can be assumed (state
support, use of savings, remittances from migrants). For mathematically clear
causal identification, microdata at the household level are needed with the
ability to control for multiple factors, which is beyond the scope of this study.
The presented analysis establishes the plausibility of causal relationships
based on theoretical mechanisms and empirical consistency with aggregated
data, but does not claim to definitively prove causality.

Conclusions

Empirical results suggest that digitalization plays a significant role in
maintaining the resilience of the household sector, especially in the face of
shocks. In 2022-2023, digital indicators provided 23-29% of the actual value
of the resilience index, which avoided the transition of resilience to the "low"
category.

The analysis reveals four main mechanisms of the digitalization
impact on the economic resilience of the household sector: maintaining
employment through the transition to remote work (which in turn mitigated
the labor market shock for highly skilled workers), diversifying income
sources, maintaining consumer activity through e-commerce (which preven-
ted an even deeper decline in consumption under limited physical mobility),
and reducing information asymmetry (which accelerated access to state
support and optimized economic decisions).

The results obtained confirm the hypothesis that digitalization is a
significant factor in maintaining the economic sustainability of the household
sector as a result of providing alternative channels of economic activity. At
the same time, the research reveals the limitations of this impact: digita-
lization partially compensates for losses from economic shocks, but cannot
fully replace economic stabilization tools.

At the same time, the impact of digitalization is asymmetric: high rates
of digital adaptation of the population (indicators 1.6-1.9) partially
compensate for structural economic problems (indicators 1.14-1.15), but
cannot fully replace them. Infrastructural and institutional constraints
(indicators 1.10-1.13) hinder the realization of the potential of digitalization.

To maximize the contribution of digitalization to resilience, a
comprehensive policy approach is needed that combines human capital
development (formal digital skills), infrastructure modernization (fast and
stable internet), and institutional improvements (data protection legislation).
Without synchronous progress across all these dimensions, digitalization will
not be able to fully realize its potential as a resilience driver.

Future research opportunities include analyzing regional differences
in the impact of digitalization on household resilience (if relevant statistical
data are available) and examining the long-term effects of digital
transformation on the structure of income and employment in the sector in
the post-conflict period. Additional research is also needed on the issue of
digital inequality and its impact on the differentiation of resilience between
social and economic groups of households.
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Global technological transformations and the
exponential growth of information volume have
led to the emergence and rapid development of
digital platforms, which have changed manage-
ment mechanisms, created new business models
and strategic partnerships, and become key
market players and monetization leaders. The
research is based on the hypothesis that
the evolution of digital platform management is
sequential and cumulative, reflecting a transition
from narrow, specialized communicational and
technological concepts to a strategic social
and economic management vision of complex
multi-industry business ecosystems with hybrid
functions that influence social and economic
relations, market structure, workforce, consumer
demand, competition, innovation, and so forth.
The hypothesis was substantiated using the
following research methods: systemic-structural
analysis (for systematizing scientific research on
the processes of genesis and structural formation
of digital platforms), dialectical method and
method of interdisciplinary synthesis (for studying
the evolutionary context of the development of
digital platforms from Web 1.0 to Web 3.0),
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of digital platforms at various stages), and logical
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EBOJTIOLIIA
YMPABJTIHHA LMUOPOBUMU
MIATOOPMAMU

TobaneHi mexnonociuni nepemeopenHs ma
eKCNOHeHYiliHe 3pocmanHsa  obcsazie  inghopmayii
CRPUYUHUIY NOABY T CIMPIMKULL PO3BUMOK YUPPOBUX
naamehopm, SIKi 3MIHUIU MEXAHI3MU YRPAGIIIHHS,
cmeopun HOGi  OI3HeCc-MOOeNl ma CMmpameiuni
napmHepcmea, cman KioYoeUMU SPasysimu Ha
PUHKY 1 aidepamu monemusayii. B ocnosy dociui-
O2#CeHH s NOKIIAOEHO 2inomesy, Wjo eontoyis ynpas-
JUHHSL Yupposumu naampopmamu Mae nocioos-
HUll T KyMYJIAMUSHUL Xapakmep, 8i0oopaxicaioyu
nepexio 6i0 8y3bKOCNeyianiz08aHuxX KOMYHIKAYIUHO-
MEXHONOSIUHUX —~ KOHYenyill 00 CmpameziuHo2o
COYIANbHO-EKOHOMIYHO2O YAPABIIHCHKO20 OAUeHHs
CKIaoHUX bazamoeany3esux Oi3Hec-eKocucmem 3
2IOpUOHUMY  (DYHKYIAMU, WO BNAUBAIOMb  HA
CYCNINbHO-eKOHOMIUHI  8IOHOCUHU, ~CMPYKIMYDY
DUHKY, DUHOK Mpayi, CNOXCUBUULL NONUM, KOHK)-
penyiro, inHosayii mowo. I inomesy oOIpyHmMosano
3 GUKOPUCIMAHHAM MAKUX MeMOOi8 OOCTIONCEHHL.:
CUCTEMHO-CIMPYKIMYPHO20 aHANIZY (014 cucmema-
muzayii HayKosux O0CHIONCeHb w000 npoyecie
3apPOOdICEHHsL MA  CMPYKMYPHO20 — (hopmyearHs
yughposux nramgopm), OlaneKmuyHulL ma Memoo
MIHCOUCYUNTTHAPHO20 CUHMe3)Y (051 OOCTIONCEHHSL
€BOMOYIIHO20 KOHMEKCNTY PO3BUMKY YUPPOBUX
naamgopm 6i0 Web 1.0 oo Web 3.0), memoou
nopieuanua ma Inmepuem-vionimopuney (01 6us-
HayenHs. GIOMIHHOCMel 8 YNpaeninHi yugposumu
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generalization (for formulating the conclusions of
the conducted research). It is noted that the
evolution of digital platforms is inextricably
linked with the development of the infrastructure
and functionality of the global Internet network,
which experts conditionally divide into the Web
1.0, Web 2.0, and Web 3.0 stages. Each of these
stages created technological and economic
prerequisites for the formation, dissemination,
and dominance of certain types of platforms. The
Web 1.0 stage is explored as the period of genesis
of digital platforms, where general management
was reduced to content administration and
unilateral control by the website owner. The Web
2.0 stage is viewed from the perspective of the
formation of the platform economy and the further
development of digital platforms, where
management shifted from administration and
linear control to the "orchestration” of interac-
tions within complex ecosystems. The Web 3.0
period is characterized in the context of the
transformation of digital platforms, with a shift in
the management focus from interaction mana-
gement to decentralized ownership and coordi-
nation. Understanding this transformation is
crucial for modern management, as it has offered
fundamentally new mechanisms for regulating
economic activity, new values, and a new social
and economic architecture of network consensus.
The conclusions emphasize that despite the
transparent and democratic idea, the manage-
ment system of Web 3.0 digital platforms has
critical vulnerabilities that require further active
research.

Keywords: digital transformation, manage-
ment, business ecosystem, digital platforms,
Web 1.0, Web 2.0, Web 3.0, the Internet (or
Internet network), network consensus, and digital
fragmentation.

JEL Classification: M11, L86, B40, L14.

Introduction

naamgpopmamu Ha PisHUX emanax), 02iuHo20 y3a-
2anvHeHHs (0N OPMYTIIOBAHHA BUCHOBKIE Npose-
0eHo20 00CTIOJCeHHS). 3a3HAUEHO, WO e6oMoYis
yugposux niam@opm Hepo3PUSHO No8’a3ana 3
possumxom  ingpacmpykmypu ma  GyHKyioHany
ececaimnboi  mepedici  Inmepnem, saky ¢paxieyi
ymoeHo nodinsiioms Ha emanu Web 1.0, Web 2.0 ma
Web 3.0. Koocen 3 yux emanie cmeoprogas mexHo-
JIO2TUHI Ma eKOHOMIUHI nepedymosu Ons hopmy-
8aMHsl, PO3NOECIOOINCEHHS A OOMIHYBAHHSA NEGHUX
munie niamgopm. Eman Web 1.0 odocnioxcero
SIK NEPioo  3apo0dCeHHs YUGposux naamgopm,
3aeanvhe YNPaGiHHA AKUMU 3600UTOCA 00 AOMi-
HICMpPYSaHHA KOHMEHMY mMad OOHOCHOPOHHLO2O
KOHmpomnio 3 60Ky enachuxa éeocatimy. Eman Web
2.0 posenswymo 3 no3uyii (opmyearHs. niam-
@DOPMHOT eKOHOMIKU Ma NOOATBUO020 DPO3BUNIKY
yughposux niameopm, YApasniHHA 8 yeil nepioo
IMICMUIOCA 60 AOMIHICMPYBAHHA MA JHIUHO2O
KoHmponto 00 "opkecmpayii' 63aeMO0itl y CKIAOHUX
exocucmemax. Ilepioo Web 3.0 oxapaxmepu3zoearo
3 oenady mparcgopmayii yugposux nramegpopm 3i
SMIUEHHAM YNPAGTIHCLKO20 POKYCY 3 KepyeaHHs
83aeMO0I€I0 Ha Oeyenmpanizoeane 8ON00IHHL Ma
Koopounayiio. Poszyminns yiei mpancgopmayii
€ BAICTUBUM ONl  CYYACHO20 MEHEOICMEHNTY,
OCKiNlbKU 60HA 3ANPONOHYEANA NPUHYUNOBO HOGI
MeXauizMU pezynto8anHs eKOHOMIUHOI OisIbHOCHII,
HOBI YIHHOCMI mMa HOBY COYIANbHO-EKOHOMIUHY
apxXimeKniypy mMepexnceso20 KoHceHcycy. Y eucnos-
Kax 3a3Ha4eHo, wo, NONpU npo3opy i 0eMoKpa-
muuny ioelo, cucmema YnpasuinHa yugposumu
naamgpopmamu Web 3.0 mae xpumuuni epaziu-
eocmi, sAKI HAOAW NOMPeOYIOMb  AKMUBHUX
0ocnioxHceHb.

Knwowuosi crnosa: madposa tparcdopmaris,
VIIpaBIiHHSA, Oi3HEC-€KOCHCTeMa, IM(POBI IUIAT-
dopmu, Web 1.0, Web 2.0, Web 3.0, mepexa
InTepHeT, MepexxeBuii KOHCEHCYC, nudpoBa ¢par-
MEHTaIlis.

Global technological transformations and exponential growth in
information volumes have led to the emergence and rapid development of
digital platforms, which have changed management mechanisms, created
new business models and strategic partnerships, and have become key market
players and leaders in monetization. Digital platforms (DPs) have attracted
the attention of many Ukrainian and foreign scholars as a field of study for
the most transformational phenomena of the modern economy (Novikova
et al.,, 2023; Zaitseva et al., 2024). However, their dynamic and interdis-
ciplinary nature of origin has created certain difficulties in forming a unified
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scientific and methodological approach to determining the essence, purpose,
and management mechanisms of digital platforms.

Despite significant scientific achievements, a fragmented approach
prevails in existing studies: platforms are considered either as technological
tools or as separate business models without taking into account their
dynamic transformation. The scientific problem of conceptual systema-
tization of the evolutionary logic of management changes, which would
explain the transformation of the role of management depending on the
change of Internet generations, remains unresolved. Most sources do not
reveal the mechanism of transition from hierarchical administration (charac-
teristic of the early stages) to decentralized governance and network
consensus. This article closes the indicated gap, proposing a holistic periodi-
zation of the development of digital platform management, which correlates
the change of technological structures (from Web 1.0 to Web 3.0) with
fundamental shifts in the management paradigm.

The aim of the article is to study the evolution of digital platform
management in the context of the relevant stages of its formation and
development.

The research is based on the hypothesis that the evolution of digital
platform management is consistent and cumulative in nature, reflecting the
transition from highly specialized communication and technological
concepts to a strategic social and economic management vision of complex
multi-sector business ecosystems with hybrid functions that affect socio-
economic relations, the structure of the labor market, consumer demand,
competition, innovation, etc.

The hypothesis is substantiated using the following general scientific
research methods: system-structural analysis (to systematize scientific research
on the processes of emergence and structural formation of digital platforms),
dialectical method and interdisciplinary synthesis method (to study the
evolutionary context of the development of digital platforms from Web 1.0 to
Web 3.0), comparison method and Internet monitoring (to identify differences
in the management of digital platforms in the context of the relevant stages of
their formation and development), logical generalization (to formulate the
conclusions of the research).

The information, theoretical, and methodological basis of the study
was analytical reports of international and national organizations, research
on the platform economy, monographic literature, and scientific publications
of domestic and foreign authors studying the issues of analysis and
systematization of scientific and methodological approaches to determining
the essence and purpose of digital platforms.

The structure of the main part of the article has three consecutive
sections. The first section examines the stage of the emergence of the concept
of digital platforms, starting with the first publications on the mentioned
issues, which appeared in the 1990s and early 2000s (Web 1.0) and were
associated with the spread of information technologies, the growth of the
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popularity of the Internet, the emergence of relevant network structures, a
description of the main characteristics of digitalization and an assessment of their
impact on existing economic systems. These transformations created the
prerequisites for the formation of the platform economy. The second section
examines the maturity and dominance of digital platforms (Web 2.0) as
established business models based on value-based interactions between two or
more interdependent user groups, with the possibility of further diversification.
The value of a platform increases the number of users; they evolve through
targeted changes in their own design, operations, and ecosystem management
rules, which create powerful positive feedback loops and contribute to their rapid
scaling. The third section is devoted to the processes of decentralization and
further hybrid development of digital platforms (Web 3.0) and the formation of a
new network consensus architecture.

1. The emergence of the digital platform concept (Web 1.0)

The evolution of digital platforms is inextricably linked to the
development of the infrastructure and functionality of the World Wide Web,
which experts conditionally divide into the phases of Web 1.0, Web 2.0, and
Web 3.0. Each of them created technological and economic prerequisites for
the emergence, spread, and dominance of certain types of platforms.

The period of Web 1.0 (late 1980s — early 2000s) is characterized as
the initial stage of digital mediation with a technological basis of static web
pages (HTML), limited bandwidth, and the absence of dynamic databases.
At this stage, there was a rapid spread of information technologies, the
popularity of the Internet grew, and the corresponding network structures
were built. The network was used mainly for publishing and consuming
information by companies, government, academic institutions, and users on
websites, and communication did not involve active interaction through a
read-only model; communication was carried out via email, chats, forums,
SMS on mobile phones, and was not yet built into digital platforms.

Platforms originated in the form of vertical portals and early
aggregators, which were mostly one-way or two-way, focused on providing
information or cataloging. Prototypes of early digital platforms include the
first search engines and online stores, which acted as linear intermediaries
(seller-buyer) or simple catalogs.

At this time, a corresponding "reconfiguration” of market structures
was taking place (Konsynski & McFarlan, 1990), with the emergence of
extended global enterprises and partnerships (Harasim, 1993), "virtual
corporations” and "network organizations" (Bradley et al., 1993), "interme-
diary players in the electronic market™" with new forms of receiving, process-
sing, transmitting information and forming shared databases (Rockart &
Scott Morton, 1993).

The concept of a "digital platform" in the Web 1.0 period was not yet
clearly formulated in its modern sense, but was considered by scholars
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mainly as a technological infrastructure that provided information exchange.
Its economic value was formed through access to information, not user
interaction. And although the general management of such structures was
reduced to content administration and unilateral control by the site owner,
these technologies created the prerequisites for fundamental changes in
management practice and the formation of an "interorganizational” culture as
a business philosophy (Sarkar et al., 1995).

The transition period from the technological base of Web 1.0 to
Web 2.0 is characterized by the active development of search engines
(AltaVista, Google), information portals (Yahoo!, AOL, Lycos), content
management systems (CMS) for publications, online stores (Amazon, eBay)
and other forms of e-commerce, which had much greater potential for
shaping the system of platform values, as they provided the possibility of
interaction between different groups of users, intermediaries and even
competitors, who became part of the value chain in the digital economy as a
new type of "cyber intermediaries"” (Zimmermann, 2000).

Later, researchers Rochet and Tirole defined platforms as "two-sided
markets" where two groups of users (sellers and buyers, advertisers and
consumers of advertising) interact, whose interests are balanced, resulting in
cross-network effects: the value of the platform for one group depends on the
number of participants in the other (demand interdependence). Platforms can
subsidize one side of the market (provide free access) to attract more users
from the other side, i.e., mediate transactions between groups of agents
(Rochet & Tirole, 2003, 2006; Armstrong, 2006). They also analyzed
the dilemma of a firm choosing between two different business models: the
first — acting as an intermediary (merchant), which buys goods or services
from suppliers and resells them to customers, and the second — functioning
as a two-sided platform, which allows suppliers and customers to interact
directly (Hagiu, 2007). It has been determined that a two-way digital platform
IS not just an intermediary function, but a business model that stimulates
cooperation between both parties through pricing, technology, and partner
trust, acting as a catalyst for transactions, thereby reducing transaction costs
(Evans et al., 2006). It has been emphasized that ignoring the multilateral
nature of the platform economy can lead to misleading consequences in both
business strategies and regulatory policies (Evans, 2008).

2. The development of the platform economy, maturity, and
diversification of digital platforms (Web 2.0).

The Web 2.0 period can be divided into two stages: the formation of
the platform economy (early 2000s — 2015) and the maturity and
diversification of digital platforms (from 2016 to the present). This period,
according to O’Reilly (2005), became the "golden age" for centralized digital
platforms. If Web 1.0 was the so-called "reading network", then Web 2.0
became a "participation network", where value was created not by site
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owners, but by users themselves (User-Generated Content — UGC). Digital
platforms did not own the main means in the traditional sense but created
value using assets and resources belonging to their users. Management during
this period shifted from administration and line control to "orchestrating”
interactions in complex ecosystems. This is due to the integration emergence
of cross-platform services (APIs and mash-up services), which are becoming
more flexible, modular, and extensible, and the platforms themselves are
acquiring economic, technological, and social meaning.

The main task of Web 2.0 platform management was to create an
infrastructure that allowed external producers and consumers to find each
other and exchange value (Van Alstyne et al., 2016), so digital platform
managers (Facebook, Uber, Airbnb) focused on reducing transaction costs
and removing barriers to entry to enable network effects through mass
engagement, where the value of the platform increases with each new user.
To trigger network effects, strategies were used to subsidize one side of the
market (e.g., free access for Facebook users) at the expense of the other
(advertisers) (Evans & Schmalensee, 2016). Successful interaction
management required reaching a critical mass, after which the platform
began to grow on its own through feedback loops (Parker et al., 2016).
However, platforms could not be managed through direct orders (as in
traditional corporations), because users were external agents. Therefore,
management was transformed into Governance, which was implemented
through two levers (Tiwana, 2014):

« Architecture: the program code defined what could and could not be
done on the platform; management consisted of making decisions about how
modular the system was and which interfaces (APIs) were open to third-party
developers.

« Policies: establishing rules of conduct, content moderation, rating, and
feedback systems. These are "soft control™ mechanisms that provide trust
and security to unfamiliar participants.

Key management competencies have become the collection and
control of giant data sets (Big Data) about user behavior that are difficult for
competitors to reproduce. The data was used to: improve matching
algorithms (Matching: connecting the "right" driver with a passenger or a
product with a buyer); personalize the experience to maintain attention
(Lock-in effect); monetize through targeted advertising (O’Reilly, 2005).
The mature period of Web 2.0 was characterized by aggressive competitive
strategies, the actualization of leadership issues, the ability to effectively
manage the digital ecosystem, maintain a balance between openness and
control over the platform, as well as promote innovation not only in one’s
own company, but also in the entire ecosystem, which allowed to "tilt the
market" in one’s favor and create sustainable competitive advantages (Gawer &
Cusumano, 2008). The dominance of digital platforms in one market
provided opportunities to use their own user base to enter adjacent markets,
absorbing the functionality of competitors (for example, adding Stories
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features to Instagram to compete with Snapchat). This required management
to constantly monitor the ecosystem, react quickly, integrate new services
(Parker et al., 2016) and solve a strategic trade-off: strive to attract a wider range
of users, which may lead to a decrease in uniqueness, or focus on attracting
exclusive "complementors” (partners/developers/co-creators/users), which may
improve the quality of content, product, service, but limit the potential
scalability of the platform (Cennamo & Santalo, 2013). Currently, the crucial
formation of online identity and accumulation of social and economic capital of
digital platforms is taking place, which has become a large-scale environment for
the interaction of millions of users and the development of businesses, and a
dominant force in many sectors of the economy and social life.

3. The development of digital platforms and the formation of
a new network consensus architecture (Web 3.0)

Today, the world is on the threshold of a new era of the "Internet of
Value", the direction of the "Creator Economy" is developing (Johnson &
Woodcock, 2019), their role in monetizing content through direct interaction
with the audience is growing, and new forms of ownership of digital objects
are emerging (Wang et al., 2021). Web 3.0 technologies are improving so
quickly that scientists often try to "catch up™ with practice. Knowledge is
generated in developer communities, so-called "white papers"”, projects,
startups, and speeches at specialized conferences. The architecture of digital
platforms is changing with a shift in the managerial focus from controlling
interaction to decentralized ownership and coordination. Understanding this
transformation is important for modern management, since Web 3.0 offers
fundamentally new mechanisms for regulating economic activity (Tapscott D. &
Tapscott A., 2016).

Understanding the essence of Web 3.0 digital platforms is appropriate
to consider in comparison with their previous iterations, the evolutionary
context of the development of which is presented in Table 1.

Table 1
The evolutionary context of digital platform development
from Web 1.0 to Web 3.0

Web-period Characteristics of digital platforms

The period of protocols and static content, digital platforms as such in the
modern sense were not formed; there were websites (HTML) with limited

e bandwidth, no dynamic databases that provided information unilaterally;

ok management was completely centralized in the hands of the owner,
administrator, and webmaster
In the period of aggregator platforms (Facebook, Uber, Amazon), users are
Web 2.0 (Read- allowed to create content, but the platforms (intermediaries) own the data and
Write) monetize it; management is carried out by a corporate hierarchy, and the
architecture of the digital platform is a "walled garden” (O’Reilly, 2005)
During the period of decentralization, digital platforms are built on
Web 3.0 (Read- blockchain; users not only generate content, but also own their own data and
Write-Own) digital assets (through tokens); the role of the intermediary is minimized by

the program code (VVoshmgir, 2020)
Source: (O’Reilly, 2005; Voshmgir, 2020).
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Web 3.0 digital platforms (also called dApps — decentralized
applications) have a number of architectural and value differences that
determine the specifics of their management:

« data decentralization: instead of storing data on central servers
(e. g., AWS), Web 3.0 uses distributed registries, which reduces the risk of a
single point of failure and censorship (Werbach, 2018);

« interoperability (compatibility): in Web 2.0, profile transfer between
platforms was impossible; in Web 3.0, the user has a universal identifier
(wallet) that works on different platforms, which forces platforms to compete
not for “closing and retaining” the user, but for providing a better service
(Chen, 2018);

« economics of ownership of digital objects: the use of NFTs (non-
fungible tokens) allows the ownership of digital objects to be fixed with the
user, not with the platform.

Governance of digital platforms in Web 3.0 is different from corporate
management — it moves from hierarchy to algorithmic consensus and
communities. Decentralized Autonomous Organizations (DAOs) have
become the central tool of governance, and instead of a board of directors,
decisions are made by the owners of Governance Tokens. Governance tokens
are a tool that turns platform users into its co-owners and operators. This is
the foundation of the Web 3.0 economy, which shifts power from a
centralized office to a distributed community, although it faces growth
diseases, in particular the dominance of big capital (Buterin, 2021, August 16).
Code becomes law, and voting results are often automatically executed
through smart contracts (Voshmgir, 2020). Governance occurs through
Trustless Management, but this does not mean the absence of trust, but that
participants do not need to trust or delegate authority to a specific manager
or intermediary. Trust is transferred to the software code and cryptographic
proofs, and platform governance consists of writing reliable, audited smart
contracts that guarantee the execution of transactions without third-party
intervention (Werbach, 2018). Thus, digital platforms are governed through
tokenomics (the economics of cryptocurrency tokens), when early adopters
receive platform tokens for their activity; if the platform becomes successful,
the tokens increase in value, and this turns users into investors and
"evangelists" of the platform, aligning the incentives of all participants
(Catalini & Gans, 2020). Owners of governance tokens decide strategic and
technological issues that are closed to users in conventional companies. They
participate in: shaping the platform’s financial policy (changing the size of
transaction fees on the platform; distributing platform funds to marketing,
developer grants, charity, token buybacks); technical approvals (updating the
software code, changing algorithms, or adding new features); making
personnel decisions (in some DAOs hiring/firing developers who maintain
the protocol (Buterin, 2021, August 16). And although the analogy of tokens
with shares in the process of making management decisions is appropriate,
there are important differences that should be noted (Table 2).
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Table 2

Key differences between shares and tokens

Characteristics Shares (Web 2.0 / TradFi) Governance Tokens (Web 3.0)
Decision Legal / HR (execution of orders Programmatic / Automatic
execution by managers) (smart contract makes changes itself)
Availability Regulated, mainly for accredited Open purchase of tokens on the
investors exchange
Transparency Closed reporting, insiders ull UL EEIEE7 1 i Sl e
(on-chain)

Protocol management (value is tied
to the utility of the platform)

Source: (Hassan & De Filippi, 2021; Tapscott D. & Tapscott A., 2016; U.S. Securities and
Exchange Commission, 2017; Peirce, 2020, February 6; Voshmgir, 2020).

Main function Receive dividends + (sometimes) vote

It should be noted that despite the transparency and democratic nature
of the idea, the Governance Tokens system has its own risks, significant
structural and behavioral problems that are currently being actively
researched. The authors have identified several critical vulnerabilities that
threaten the stability of Web 3.0 digital platforms (Table 3).

Table 3
Critical vulnerabilities that threaten the stability
of Web 3.0 digital platforms

Risks and governance
issues

Description

The biggest problem with the "1 token = 1 vote" (Coin Voting) model is
the tendency towards plutocracy (the rule of wealth). In most DAOs, the
distribution of tokens is uneven: venture funds, founders, and early
investors (“whales") can control more than 50% of the votes. This
neutralizes the influence of retail users and allows a narrow circle of
individuals to make decisions in their own interests, ignoring the
community (Buterin, 2021)

Most token holders view tokens as a speculative asset rather than a
governance tool. This leads to the phenomenon of "rational ignorance":
users do not waste time studying complex proposals because they
understand that their vote will not mathematically affect the outcome. As
a result, voter turnout in many leading protocols (Compound, Uniswap)
may not exceed 5-10%, making the system vulnerable to minority
manipulation (OpenZeppelin, 2021)

The low liquidity of tokens and the ability to lend them create threats of
specific attacks. Within a single transaction on the blockchain, an attacker

Governance Attacks can borrow a large amount of cryptocurrency without collateral for a few
seconds, buy management tokens, vote for a proposal to withdraw funds
to their wallet, and immediately return the loan (Qin et al., 2021)

The conflict between long-term compliance with the protocol and the
short-term desire of token holders to make a profit. Token holders can vote
to increase fees or aggressive risk strategies to increase the token price
"here and now," even if it may destroy the ecosystem in the future. This is
a classic agency problem where the interests of “shareholders"
(tokenholders) do not coincide with the interests of “clients" (protocol
users) (Eahrhardt et al., 2022)

The legal status of Governance Tokens remains a “gray area." The U.S.
Securities and Exchange Commission (SEC) and other regulators often
view such tokens as unregistered securities, which creates legal risks for
digital platforms (Hassan & De Filippi, 2021)

Plutocracy and centralization
("Whale Power")

User apathy and
low participation

Conflict of interest
and short-termism

Regulatory uncertainty

184 ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2026. N° 3



DIGITAL SPASE

End of Table 3

Risks and governance
issues

Fragmentation, when world states, seeking to establish their digital
sovereignty, apply political control not to infrastructure, but to digital
platforms through certain mechanisms of influence: the attempt to create a
"sovereign internet” in russia; China’s periodic blocking of Google and
Facebook and the promotion of its own ecosystems of WeChat, Baidu

Impact of political and Weibo; forcing governments (and, accordingly, the policies of

fragmentation of the Internet | individual platforms) to remove content that is considered illegal under
national law or unethical; requirements for global platforms to store their
citizens’ data on servers physically located within the country, which is
done under the pretext of "privacy protection”, but also gives government
agencies access to the data and complicates the operations of digital
platforms (Mueller, 2022)

Source: (Buterin, 2021; OpenZeppelin, 2021; Qin et al., 2021; Eahrhardt et al., 2022;
Hassan & De Filippi, 2021; Mueller, 2022).

Description

The vulnerabilities listed in Table 3 have significant consequences for
digital platforms, which lose global universality, are forced to create different
versions of their rules, functionality, and policies for different countries,
which increases operating costs; are transformed from purely commercial
companies into political players, balancing the requirements of local laws,
pressure from human rights defenders, and their own business interests;
become agents of state control, fulfilling requirements for moderation and
implementation of national policies in the digital space, and are forced to
adapt to the new reality of a "politicized" and "territorialized" Internet
(Mueller, 2022).

Negative aspects also include specific practices of some platforms that
are not always illegal but systematically undermine fairness in the market.
Such practices include:

« self-preferencing: giving preference to their own products and
services in rankings and search results on their platform (for example, Google
promoting Google Shopping, or Amazon promoting its own products);

* using competitors’ data obtained from business users on the platform
to develop their own similar products;

« interoperability restrictions: creating "closed ecosystems™ or "walled
gardens” that make it difficult for products and services to interact with
competing platforms;

« tying and bundling services to force users to use the entire product
portfolio.

According to the Digital Markets Act (Regulation (EU) 2022/1925, 2022),
preventing the further implementation of anti-competitive practices requires
a fundamental change in the regulatory paradigm and the creation of a so-
called "constitution for digital markets” to make the Web 3.0 economy fairer
and more competitive.

Thus, in the Web 3.0 environment, a dualism begins to be clearly
visible: on the one hand, unprecedented opportunities for value creation are
opening, and on the other, existential challenges arise for the functioning and
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development of digital platforms. Therefore, the further evolution of digital
platforms will depend not only on the improvement of blockchain
technologies but also on the development of a new socio-economic archi-
tecture of network consensus.

Conclusions

The evolution of digital platforms is inextricably linked to the
development of the infrastructure and functionality of the World Wide Web,
which experts conditionally divide into the stages of Web 1.0, Web 2.0, and
Web 3.0. Each of these stages had technological and economic prerequisites
for the emergence, distribution, and dominance of certain types of digital
platforms, which changed management mechanisms, created new business
models and strategic partnerships, became key players on the market, and
leaders in monetization.

The authors consider the Web 1.0 stage as the period of the emergence of
digital platforms with static websites (HTML), limited bandwidth, lack of
dynamic databases, and centralized management in the hands of the owner,
administrator, or webmaster. The spread of information technologies influenced
the growth of the popularity of the Internet and the emergence of corresponding
network ecosystems, which became prototypes of digital platforms.

The Web 2.0 stage is associated with the formation of the platform
economy and the further development of digital platforms. During this
period, value was created not by site owners, but by users themselves. Digital
platforms did not own fixed assets in the traditional sense, but created value
by using assets and resources belonging to their users. The authors emphasize
that management during this period shifted from administration and line
control to the "orchestration™ of interactions in the platform, the value of
which increased with the increase in the number of users, which created
powerful positive feedback loops and rapid scaling.

Subsequently, digital platforms underwent a transformation with a
shift in management focus from interaction control to decentralized
ownership and coordination in the Web 3.0 era. Understanding this
transformation is important for modern management, as it has proposed
fundamentally new mechanisms for regulating economic activity, new
values, and a new social and economic architecture of network consensus.
Thus, the aim of the article has been achieved, and the hypothesis has been
substantiated and confirmed. A promising direction for further research will
be an in-depth study of the consequences of digital fragmentation and the
corresponding risks for the stable functioning of digital platforms.
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contributes to increased efficiency of cross-
marketing strategies, enhanced customer expe-
rience, strengthened consumer loyalty, and impro-
ved competitive positions of retail enterprises in
both domestic and international markets. The
methodological framework of the study is based on
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INNOVATIONS IN THE TRADE BUSINESS

systemic, structural-functional, and process-orien-
ted approaches, as well as methods of analysis and
synthesis, comparative analysis, generalization,
induction, and deduction. The empirical basis of
the research is formed using statistical data,
analytical reports from international research and
consulting organizations, materials from profess-
sional associations, and relevant academic
publications. As a result of the study, hybrid marke-
ting tools are systematized, and their functional
role in shaping cross-marketing strategies is
identified. The feasibility of an integrated combi-
nation of online and offline interaction channels is
substantiated. The results obtained confirm
the research hypothesis and demonstrate that the
implementtation of hybrid marketing enhances
the adaptability of retail enterprises to digital
changes and contributes to the growth of their
long-term market efficiency.

Keywords: hybrid marketing, cross-marke-
ting, marketing strategies, retail enterprises,
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Introduction

The modern development of the international and national economy
Is characterized by high dynamics of changes in the field of market
communications, digitalization of business processes, and the growing role
of information technologies in shaping the consumer experience. In this
context, traditional marketing concepts are losing their effectiveness, as
modern consumers are increasingly focused on the integration of digital and
offline channels of interaction, as well as on receiving personalized content
and products. Hybrid marketing, which combines classical marketing
approaches and digital tools, is becoming a strategic resource for retail
enterprises (RE), capable of increasing the competitiveness and adaptability
of companies in the context of global digital transformation (Balyk &
Khylyuk, 2024; Grazhevska & Chyhyrynsky, 2021; United Nations
Development Programme, 2021).

The relevance of the study is due to the fact that modern retail
enterprises are faced with the need to combine traditional marketing tools
with digital platforms, including social media, e-commerce services, and
analytical tools for assessing consumer behavior. In this case, cross-marke-
ting plays a significant role as a strategy for interaction between different
brands, which allows expanding the market, attracting new consumer
segments, and increasing the effectiveness of promotional campaigns. At the
same time, despite the active introduction of digital technologies into
marketing processes, the issue of integrating hybrid approaches into cross-
marketing strategies of RE remains insufficiently studied, especially in the
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Ukrainian and regional context (Balyk & Hylyuk, 2024; Nevmerzhitska &
Tsalko, 2021).

The results of the analysis of recent studies demonstrate the active
study of digital marketing, hybrid communication models, and cross-marketing
strategies in the global scientific community. Thus, Kotler et al. (2019) in their
work Marketing 4.0 explore the transition from traditional to digital
marketing, focusing on personalization, multi-channel, and integration of
online and offline communications. Ekman et al. (2020) demonstrate the
relationship between digital marketing tools, consumer satisfaction, and
financial results of large US companies, emphasizing the role of innovative
strategies in increasing competitiveness.

In Ukraine and the region, studies by Balik and Khylyuk (2024),
Ivanchenkova et al. (2025) pay attention to the impact of digitalization on
consumer behavior in the field of e-commerce, but a comprehensive
approach to integrating hybrid marketing into cross-marketing strategies of
retail enterprises remains underdeveloped. Thus, in previous developments,
individual components of the problem have been identified, but there is no
systematic analysis and algorithm for implementing hybrid marketing
strategies using cross-marketing practices.

The main problem that the study is aimed at solving is to determine
the methodology for integrating hybrid marketing into cross-marketing
strategies of PT, which ensures the maximization of the results of promo-
tional activities, optimization of resource use, and increased consumer
loyalty. The following issues remain unresolved: the systematicity of approa-
ches to combining offline and online channels, the algorithm for selecting
partners for cross-marketing campaigns, and assessing the economic
efficiency of such strategies.

The aim of the article is to scientifically substantiate and develop
directions for implementing hybrid marketing as the basis for cross-marke-
ting strategies of retail enterprises, as well as to identify key factors of the
effectiveness of these strategies in the context of digital transformation. To
achieve the aim, the following tasks are envisaged:

« analyze modern approaches to hybrid marketing and cross-marketing
strategies in world practice;

« identify key trends and digital tools used by retail enterprises;

 formulate directions for implementing hybrid marketing in cross-
marketing strategies of retail enterprises.

The hypothesis was formed that the effective combination of digital
and traditional marketing tools within the framework of cross-marketing
strategies increases the effectiveness of communications, economic effi-
ciency, and consumer loyalty of retail enterprises compared to the use of only
classical or digital methods.

The methodological basis of the study was a comprehensive method
of content analysis of scientific and practical sources, comparative analysis
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of successful PT cases, as well as quantitative and qualitative methods of
assessing the effectiveness of marketing campaigns. The information base
was publications of recent years, open company data, industry research
reports (Digital Marketing: Benchmark Report, 2024; OECD, 2020), social
media analytics, and official statistics. The hypothesis testing algorithm
provided for: collecting data on marketing campaigns, identifying key digital
and offline tools, analyzing the effectiveness of hybrid marketing integration,
and formulating recommendations for optimizing strategies.

The structure of the main part of the article has three sections. The first
is devoted to the theoretical justification of hybrid marketing and cross-
marketing strategies, the analysis of modern digital tools, and consumer
behavior models. The second section reveals the practical aspects of
integrating hybrid marketing into cross-marketing campaigns of retail
enterprises. The third section contains an algorithm for implementing hybrid
marketing and recommendations for optimizing cross-marketing strategies in
the context of digital transformation and global trends.

1. Theoretical and methodological foundations of hybrid and
cross-marketing

The current scientific and practical discussion on marketing strategies of
retail enterprises indicates the growing need to integrate traditional and digital
tools for communicating with consumers. In this context, the concepts of hybrid
marketing and cross-marketing are key mechanisms for increasing the
competitiveness, adaptability, and effectiveness of retail enterprises in national
and international markets (Kniazieva et al., 2023; Kotler et al., 2019).

Hybrid marketing is defined as a comprehensive strategy that combines
traditional promotion channels and modern digital platforms, including social
media, e-commerce, mobile applications, personalized CRM systems, and
analytical tools for tracking consumer behavior. This approach allows for
synergy between offline and online communications, which is especially
important in the context of global digital transformation and high dynamics of
the market environment (Balyk & Khylyuk, 2024; Shpak et al., 2022).

Cross-marketing, in turn, involves a strategic partnership between
different brands, companies, or market segments to mutually increase
audience reach, increasing consumer loyalty and the effectiveness of
promotional campaigns. This approach is widely used internationally, for
example, in the cooperation of Starbucks and Spotify, when the company
ensures the mutual penetration of audiences through joint promotions, or
McDonald’s and Coca-Cola, which use cross-promotions to strengthen brand
awareness (Lozi¢ & Fotova Cikovié, 2024).

Scientific analysis of hybrid marketing allows us to identify its key
components that form an effective marketing system of the enterprise:

traditional marketing: the use of classic promotion tools (advertising,
PR, personal sales, direct mail);

192 ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2026. N° 3



INNOVATIONS IN THE TRADE BUSINESS

digital marketing: social networks, e-mail marketing, content marke-
ting, SEO/SEM, mobile applications;
analytical tools: Big Data, CRM systems, consumer behavior

prediction platforms;

Personalization and segmentation: creating personalized offers based
on customer behavior and preferences.
Channel integration: creating an omnichannel environment for seam-
less consumer interaction with the brand.
Table 1 provides a comparative description of traditional and digital
marketing, which allows you to assess the synergistic effect of the hybrid

approach.

Table 1

Key elements of hybrid marketing and their strategic role

Company

Key
performance

Elimen_ts of Functionality
ybrid descripti
! escription
marketing
Traditional gi\q/e;tils:;g stores
channels Felns '
events
Digital channels fv‘;f,';'te";egﬁime
(online) ’
apps
) Collection and
Analytics and processing of
CRM
consumer data
omnichannel Online and offline

integration

Cross-marketing
campaigns

Joint promotions
with partners

Targeted offers, Al

Personalization .
recommendations

Social and .
environmental sEci:ci;aIaCtrlc\)mrI:ri;s
aspects prog

‘ Strategic role

Brand support,
fostering trust

Expanding reach,
personalization

Behavioral
forecasting,
segmentation
Improved
convenience and
loyalty

Brand synergy,
audience expansion

Increased conversion,

customer retention

Enhanced reputation,
brand responsibility

example

Starbucks (offline
cafes)

Amazon
(recommendation
algorithms)

Nike (CRM +
mobile app)

Sephora (stores +
mobile app)

LEGO + IKEA

Netflix
(recommendation
system)

IKEA (eco-
programs)

indicators
Repeat
purchase
frequency, foot
traffic
Conversion
rate, average
order value,
click-through
rate
Retention rate,
customer
loyalty

Sales growth,
NPS

Reach growth,
joint campaign
ROI

Number of
views/orders,
CTR
Customer
loyalty, CSR
indices

Source: compiled by the author based on (Digital Marketing: Benchmark Report, 2024;
Korhonen et al., 2018; OECD, 2021; Kniazieva et al., 2023).

Cross-marketing as a scientific and practical phenomenon is studied

through the prism of strategic management, behavioral economics, and
marketing communications. Recent studies indicate that the effectiveness
of cross-marketing campaigns depends on factors such as compatibility of
partner brands, level of consumer trust, integrity of communication strategy,
and digital competence of companies (Grazhevska & Chygirinsky, 2021;
Rosokhata, 2021).

An example of successful integration of hybrid and cross-marketing
is the collaboration between Nike and Apple in the development of the Nike+
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Run Club mobile application, which allowed for an increase in user activity
and interaction between brands at the global level. Another example is the
collaboration between IKEA and LEGO, where cross-promotions are
accompanied by digital activities on social networks, which contribute to
increasing audience reach and strengthening consumer loyalty (Digital

Marketing: Benchmark Report, 2024).
Table 2 demonstrates different models of cross-marketing strategies
used by international trading enterprises, indicating typical tools and effects.

Table 2

Key components of hybrid and cross-marketing integration

Integration
aspect

Goal

Key tools

Results/Metrics

Brand and

Ensuring

Analysis of values, target

12% increase in sales,

partner strategic synergy = audiences, and reputational improved brand

compatibility risks (e.g., IKEA + LEGO) awareness

Channel Aligning offline | Mobile apps, social media, 25% increase in store

coordination and online email marketing, events traffic, 18% increase in
communications | (e.g., Nike) online sales

Analytical Campaign CRM, Google Analytics, Big | 10-15% optimization of

support optimization and | Data (e.g., Starbucks) promotional expenses,

Economic and

personalization
Increased ROI

Sales monitoring, social

increased loyalty
Increased reach,

social impact and social value | engagement, ESG reporting improved reputation, and
(e.g., IKEA + LEGO) CSR indices

Innovative Creation of a Content synchronization, Enhanced brand

interaction new marketing cross-platform integration engagement, 15%

environment

(e.g., Starbucks + Spotify)

increase in active users

Source: compiled by the author based on (Cross-platform marketing statistics, n. d.; Digital
Marketing: Benchmark Report, 2024; Kniazieva et al., 2024; Kotler et al., 2019;
MoEngage, 2025; lankovets, 2024).

Hybrid marketing in the modern conditions of digital transformation
is a key tool for strategic management of PT. Its role is not only to combine
traditional and digital communication channels, but also to form sustainable
competitive advantages, adaptability to changing market conditions, and
increase the economic efficiency of the enterprise (Grazhevska &
Chygirinsky, 2021; Kotler et al., 2019).

Firstly, hybrid marketing allows for omnichannel interaction with the
consumer, which is today a critical condition for customer retention and
loyalty formation. For example, Sephora actively integrates physical stores,
mobile applications, and social networks, which allows customers to simul-
taneously receive personalized offers, make online purchases, and participate
in offline loyalty programs. According to MoEngage (2025), omnichannel
consumers demonstrate a 30% higher frequency of repeat purchases than
users of individual channels.

Second, hybrid marketing increases the effectiveness of cross-
marketing campaigns because it allows companies to coordinate joint actions
with partners at all levels of communications. For example, the Starbucks
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and Spotify collaboration covers physical cafes, mobile applications, and
social networks simultaneously, which allows both companies to increase
audience reach and increase brand engagement.

Third, hybrid marketing provides dynamic management of consumer
data through analytical platforms and CRM systems, which allows you to create
personalized offers and predict consumer behavior in different market segments
(Balyk & Khylyuk, 2024; Shpak et al., 2022). For example, Amazon and
Alibaba use recommendation algorithms based on behavioral data, which allows
you to increase sales conversion by 20-35% (Digital Marketing: Benchmark
Report, 2024). Fourth, hybrid marketing acts as a tool for adapting businesses
to global challenges: pandemics, economic crises, and growing competition.
During COVID-19, companies that quickly integrated digital channels into
traditional strategies were able to compensate for losses from offline sales: in
particular, McDonald’s, through its mobile application and online ordering
systems, ensured an increase in orders by 15-18% in countries where lockdowns
were the most severe (Rosohata, 2021).

Therefore, the strategic role of hybrid marketing is manifested in:
increasing the competitiveness of PT; creating a personalized consumer
experience; ensuring omnichannel interaction; integrating analytics and
predicting consumer behavior; supporting business adaptability and resi-
lience in the context of digital transformation. The integration of hybrid
marketing and cross-marketing strategies provides synergy between the
company’s internal resources and external partner opportunities, which
allows you to increase the effectiveness of communications, expand market
reach, and create long-term value for consumers (Kniazieva et al., 2023;
Digital Marketing: Benchmark Report, 2024).

The first aspect of integration is the analysis of brand and partner
compatibility, which determines the success of cross-marketing campaigns.
Companies should assess:

« the level of values and corporate culture of partners;
 compatibility of target audiences;

« reputational risks and history of interaction with the market;
« potential for synergy in communication channels.

For example, IKEA and LEGO combined their marketing teams to
launch joint campaigns in social networks and offline stores, which increased
brand awareness in the parent-child segment and ensured a 12% increase in
sales in the first quarter after the launch of the campaign (Digital Marketing:
Benchmark Report, 2024).

The second aspect of integration is the coordination of communication
channels, which involves the synchronization of offline and online activities,
the use of e-mail, mobile applications, social networks, and traditional media.
For example, Nike, when launching cross-promotions between the Nike+
mobile app and retail stores, ensured the simultaneous integration of content,
personalized messages, and local promotions, which allowed it to increase
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the frequency of store visits by 25% and increase online sales by 18%
(Grazhevska & Chygirinsky, 2021).

The third aspect is analytical support and monitoring, which includes
data collection through CRM systems, Google Analytics, social media, and
other digital tools. This allows you to evaluate the effectiveness of campaigns
in real time and adjust strategies for specific consumer segments. For
example, Starbucks uses data on the behavior of mobile application users and
loyalty programs to adapt cross-marketing campaigns in different countries,
which allows it to optimize promotional costs by 10-15% (MoEngage, 2025).
The fourth aspect of integration is the assessment of economic and social
impact. Hybrid and cross-marketing provide not only economic benefits
(increased sales, market coverage), but also create social value, strengthen
brand reputation, and support the principles of sustainable development. For
example, joint promotions by IKEA and LEGO were accompanied by
environmental activities, including the use of eco-materials in products and
charity programs, which increases consumer trust and loyalty on a global
scale (Grazhevska & Chyhyrynsky, 2021).

Thus, the integration approach involves a systematic analysis of
partner compatibility, coordination, and synchronization of communication
channels, analytical support and adaptive campaign management, assessment
of economic and social impact, and ensuring the integrity of brand strategies
in the long term. The integration of hybrid and cross-marketing ensures the
creation of an innovative marketing environment where the interaction
between brands and channels occurs synchronously, enhancing the effecti-
veness of strategies and increasing value for the end consumer.

2. Hybrid marketing in the development of cross-marketing
strategies for retail enterprises

In today’s digital transformation of the global retail market,
companies are forced to reconsider traditional approaches to building
marketing strategies. The phenomenon of hybrid marketing, which combines
classic marketing tools with digital communication channels, opens up new
opportunities for the development of cross-marketing strategies, allowing to
achieve a synergistic effect from the interaction of different platforms,
formats, and partnerships. Such an approach is becoming not just a logical
continuation of the evolution of marketing practice, but a necessary condition
for increasing the competitiveness of business entities in the retail sector.
Global trends that characterize today’s retail trade confirm the need to apply
integrated marketing strategies. According to forecasts, by 2027, the share of
e-commerce in global retail sales will reach more than 20.5%, and the total
volume of the e-commerce market will be approximately 6.42 trillion dollars.
USA (Statista, 2024; Unified commerce platform statistics, n. d.) — this
indicates a transformation of consumer behavior and the need for strategies
that ensure a simultaneous presence in physical and digital channels of
interaction with customers.
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Hybrid marketing as a concept includes the use of digital analytics,
CRM systems, personalized communications, automated content, and data
management systems in combination with traditional marketing approaches,
such as marketing through points of sale, direct marketing, or online
communities. It is this comprehensive approach that forms the basis for the
implementation of cross-marketing strategies that involve cooperation
between brands, products, and platforms, which allows creating additional
value for the end consumer. The basis of successful cross-marketing
strategies is the understanding of consumer behavior, which increasingly
operates in an omnichannel environment. Research shows that about 90% of
consumers expect a continuous and high-quality experience when switching
between different interaction channels, and 88% of buyers are more likely to
return to companies with integrated omnichannel communications (Top 20
shopping platform marketing statistics, 2025). This means that coordinated
communication across websites, social media, mobile apps, email
newsletters, and physical points of sale is becoming the norm for modern
retail marketing strategies.

Furthermore, channel usage analytics indicate that top digital
platforms such as email (78.8%), social media (74.3%), and mobile websites
(60.2%) remain the leading channels in the marketing communication
strategies of retail and e-commerce companies (MoEngage, 2025). This
suggests that cross-marketing campaigns should be built taking into account
some channels that ensure maximum reach of target audiences. Hybrid
marketing facilitates the implementation of cross-marketing initiatives based
on deep consumer segmentation, personalization of offers, and adaptation of
communication messages according to the behavioral patterns of different
groups. For example, consumers who use mobile devices for shopping
demonstrate significantly different behavioral patterns compared to those
who prefer traditional channels, which requires the development of separate
creative solutions and communication approaches within the same campaign
(Email, Mobile Apps, Social Media).

Hybrid marketing provides a theoretical basis for building cross-
marketing strategies, as it involves the integration of different channels,
platforms, and partnerships within a single marketing system. In scientific
discourse, such approaches are based on the concepts of omnichannel, which
reflect the ability of an enterprise to ensure strategic coherence of all
interactions with the consumer, regardless of the entry point or platform.
Omnichannel strategies are considered one of the forms of cross-marketing,
which consists of using synergies between channels to achieve marketing
goals (message consistency, improving customer experience, increasing
conversions). Theoretically, cross-marketing as a component of hybrid
marketing follows from the concept of systemic marketing, which involves
the interaction of elements of the marketing mix to achieve common goals.
In the case of PT, this means including partnership interactions as a factor in
increasing the value of the offer: joint campaigns between product
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manufacturers and logistics platforms, joint cross-promotions between
clothing brands and digital delivery platforms, partner loyalty programs, etc.

As a result, the strategic integration of hybrid marketing and cross-
marketing becomes not an option, but a structural element of a modern sales
strategy, allowing enterprises to effectively adapt to changes in the environment,
including increased competition from online players and changing consumer
expectations. The process of forming a cross-marketing strategy in hybrid
marketing involves several stages: from identifying partner segments to
assessing their impact on key business performance indicators. The main steps
include: strategic audit of target audiences, selection of relevant communication
channels, integration of consumer data into CRM environments, building
personalized scenarios, testing messages, and scaling successful solutions.

The experience of a number of international retail companies
demonstrates that properly constructed cross-marketing campaigns can
significantly increase key financial and marketing indicators. Thus, brands
that implemented an integrated omnichannel strategy attracted 30% more
consumer spending in their interactions than those that worked within
separate communication channels. Similarly, it is observed that 89% of
brands that use cross-channel approaches record an increase in customer
retention, which directly affects long-term loyalty and profitability growth.
Within the framework of hybrid marketing, retail enterprises can use a wide
range of tools that support cross-marketing initiatives (Table 3).

Table 3
Instrumental support for hybrid marketing in the implementation
of cross-marketing strategies for retail enterprises

Combining data from

a retail chain’s loyalty

program and a fintech
partner

Functional role in cross-
marketing

Hybrid marketing
tools

Strategic results

CRM Systems and
Big Data analytics

Omnichannel
communication
management
platforms
Cross-promotional
partnership
campaigns

Social media and

mobile marketing

Al Personalization
tools

Aggregation and
integration of data from
various channels and
partner platforms
Synchronization of
consumer interactions
across digital and physical
touchpoints
Development of joint
value propositions with
other brands

Rapid communication
and real-time interaction
with the audience

Automation of
recommendations and
content

Source: author’s own analysis.
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Coordinated messages
in the mobile app,
email, and offline store

Joint promotions
between the retail chain
and the delivery service

Cross-platform
campaigns on Instagram
and TikTok with partner
brands

Product
recommendations based
on partners’ joint
purchases

Combining data from a
retail chain’s loyalty
program and a fintech
partner

Deep personalization,
increased customer
LTV

Improved customer
experience

Expanded reach and
new segments

Increased engagement
and virality

Increased conversion
rates and average order
value
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Therefore, it can be stated (see Table 3) that CRM systems and Big
Data Analytics tools perform a basic analytical function, as they allow you
to accumulate data about consumers from various sources: physical retail
outlets, online platforms, mobile applications, as well as partner services. In
the context of cross-marketing, this provides an opportunity to build a
comprehensive customer profile, which is critical for developing joint offers
between retail enterprises and their partners. It is the analytical integration of
data that creates the basis for the transition from fragmented marketing
activities to strategically coordinated campaigns. Omnichannel communi-
cation management platforms serve as an infrastructure element of hybrid
marketing, ensuring the consistency of marketing messages across all
consumer interaction channels. For cross-marketing strategies, this means the
ability to maintain a single communication logic between different brands
and touchpoints, minimizing information gaps and cognitive load on the
consumer. As a result, a holistic customer experience is formed, which
increases trust in partner initiatives.

Cross-promotional partner campaigns are a direct manifestation of
cross-marketing logic in a practical sense. Their effectiveness within hybrid
marketing lies in the combination of offline and online tools to create joint
value propositions. For retailers, this may include joint loyalty programs,
bonus mechanisms, or integrated promotions with logistics, financial, or
service companies, which allows not only to expand the audience, but also to
reduce the cost of customer acquisition.

Social media and mobile marketing provide efficiency and interactivity
for cross-marketing campaigns. They allow retailers to quickly adapt messages,
test audience response, and engage consumers in joint initiatives of partner
brands. In a hybrid marketing environment, these tools become a catalyst for
viral content distribution, which significantly increases the effectiveness of
cross-campaigns without a proportional increase in budget.

Al-personalization tools act as the final element of the hybrid cross-
marketing system, as they allow you to automate the process of forming
individual recommendations based on consumer behavioral data. In the retail
sector, this creates conditions for a dynamic combination of products from
different brands within a single customer scenario, which directly affects the
growth of the average check and repeat purchases.

The data systematized in Table 3 demonstrates the cause-and-effect
relationship between the use of hybrid marketing tools and the effectiveness
of cross-marketing strategies of retail enterprises. The presented areas of
integration confirm that the combination of digital and traditional marketing
tools in partnership models creates a synergistic effect, which is manifested
not only in the growth of economic indicators but also in increasing the level
of consumer involvement and strengthening brand sustainability.

In order to identify the structural priorities of using hybrid marketing
tools within the cross-marketing strategies of retail enterprises, it is advisable
to analyze their distribution by functional areas. Modern practice of
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international business shows that the effectiveness of cross-marketing
interactions is increasingly determined not by separate communication
channels, but by an integrated combination of digital, offline, and analytical
solutions, supplemented by partner and value-oriented tools (Tomashevskiy &
Proskura, 2024). Generalization of data from international analytical studies
allows us to quantitatively assess the role of each of these groups of tools in
the formation of hybrid marketing models. It is for this purpose that the
Figure presents the structure of using hybrid marketing tools in cross-
marketing strategies of retail enterprises, which makes it possible to
substantiate the dominance of digital solutions and confirm the systemic
nature of the integration of marketing channels in modern retail business.

Social, value-based,
and reputational

Digital tools tools; 8%

(marketplaces,
social media, CRM,
e-commerce); 38% Cross-partner

programs (co-
branding, shared
platforms); 14%

comr(r?miiggtions Datez e e
Big Data,
(POS, events, personalization, Al
pa}rtner. . recommendations);
promotions); 23% 17%

Structure of hybrid marketing tool usage in cross-marketing strategies
of retail enterprises

Source: compiled by the author based on (Deloitte Digital, 2025; OECD, 2021; Statista,
2024; Unified commerce platform statistics, n. d.).

The weight distribution of key components of hybrid marketing within
cross-marketing strategies of PTs in the figure is consistent with international
data from analytical sources: Statista, OECD, and Deloitte. The dominance of
digital tools reflects global trends in the transition to omnichannel models
of interaction with the consumer, which is confirmed by Statista Digital
Market Outlook and Deloitte Digital Commerce Reports. A significant part
of the resources remains for offline communications, which is consistent with
OECD behavioral research on the role of physical presence of brands. Data
analytics and Al technologies account for 15-18%, which is consistent with
Deloitte Global Marketing Trends reports.

Cross-partner integration programs occupy a slightly smaller share
according to Statista Partnership Reports, while social and value tools account
for 5-8% of the total structure, which is consistent with the conclusions of
OECD Responsible Business Conduct. These data confirm the research
hypothesis that an effective cross-marketing strategy is built on the consistent
use of hybrid marketing tools.
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The study conducted a comparative case study of the use of hybrid
marketing in cross-marketing strategies of leading Ukrainian retail companies.
The sample included Rozetka, Epicentr, and Foxtrot, which represent
omnichannel retail models and actively use integrated marketing tools.

The empirical basis of the study was formed on the basis of open
corporate reports, marketing activities of enterprises, publications of industry
analytical platforms, materials of professional associations, and expert
interpretation of data on the digital presence of companies. The primary
indicators were evaluated on an expert scale from 0 to 1, where: 0 — absence
of a tool, 0.5 — partial implementation, 1 — full integration.

The methodological basis of the quantitative assessment was the
approaches to composite index analysis, which are widely used in studies of
omnichannel retail and marketing efficiency (Verhoef et al., 2015; OECD, 2008).
The use of integral indicators allows you to aggregate diverse marketing
characteristics into a standardized evaluation system.

To measure the level of integration of hybrid marketing, a model of
three indicators was used:

* channel integration index (characterizes the degree of combination
of online and offline interaction with consumers) — Iy;

* intensity of cross-marketing activity (reflects the intensity of affiliate
programs) — Iz;

» marketing performance indicators (characterizes the effectiveness of
integrated marketing campaigns) — ls.

This approach corresponds to the concept of omnichannel measurement
of interaction with the consumer, proposed in the works of Verhoef et al. (2015),
which emphasizes the need to simultaneously take into account channels,
affiliate ecosystems, and behavioral effects. The indices are normalized in the
range from O to 1. The normalization of the indicators was carried out using
the linear standardization method, which corresponds to the recommendations
of the OECD (2008) for constructing composite indices. The general indicator
is defined as the arithmetimean:

L+ + 1
Inypria = — 3
Table 4
Assessment of the level of hybrid marketing adoption
by leading Ukrainian retail companies

Company I I2 I3 Ihybrid
Rozetka 0.90 0.82 0.88 0.87
Epicentr 0.85 0.78 0.83 0.82
Foxtrot 0.76 0.71 0.79 0.75

Source: calculated based on (OECD, 2008; Statista, 2024; MoEngage, 2025; Verhoef
et al., 2015) and data from companies’ corporate materials.
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The results obtained indicate a high level of integration of hybrid
marketing in the activities of the studied enterprises. The company Rozetka
demonstrates the highest generalized index (0.87), which is due to a
developed digital ecosystem, active use of affiliate marketing programs, and
a high level of personalization of communications. Epicentr is characterized
by a powerful omnichannel infrastructure and large-scale cross-promotional
campaigns with banks, logistics services, and partner brands. Foxtrot demon-
strates stable integration of online and offline channels, but the intensity of
affiliate programs is relatively lower.

Comparative analysis confirms that enterprises with a higher level of
hybrid integration have more pronounced competitive advantages: wider
audience coverage, higher customer engagement, and increased loyalty. The
synergistic effect of cross-marketing partnerships is manifested in increasing
the efficiency of promotion costs and expanding customer ecosystems.

Thus, the results of the case analysis empirically confirm the hypo-
thesis put forward in the study: hybrid marketing acts as a systemic factor in
increasing the effectiveness of cross-marketing strategies of retail enter-
prises. The integration of digital platforms, traditional channels, and affiliate
programs forms long-term market stability and adaptability to the conditions
of digital transformation.

3. Directions for the development of cross-marketing strategies
for retail enterprises in the context of digital transformation

The digital transformation of the economy significantly changes the
conditions for the functioning of retail, highlighting the need to rethink traditional
marketing approaches and transition to more flexible, integrated, and partner-
oriented strategies. In this context, cross-marketing, combined with the principles
of hybrid marketing, acquires the features of a strategic tool for adapting business
to the high turbulence of the market environment, digital competition, and
fragmentation of consumer demand. The development of cross-marketing
strategies of retail in the context of digital transformation occurs in several
interconnected directions that form a new logic for creating consumer value. The
first key direction is the deepening integration of digital platforms in cross-
marketing interactions. Modern retail enterprises are increasingly implementing
joint marketing initiatives not only at the level of communications, but also
through the integration of e-commerce platforms, marketplaces, mobile applica-
tions, and CRM systems. This allows partners to create single points of contact
with the consumer, synchronize data on customer behavior, and provide a
continuous consumer experience. This approach transforms cross-marketing
from one-time partnership actions into a long-term model of joint management of
the customer base, which is especially relevant for network commerce,
omnichannel retailers, and companies focused on the platform economy.

The second important direction of development is the use of data
analytics and personalization tools in cross-marketing strategies. Digital

202 ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2026. N° 3



INNOVATIONS IN THE TRADE BUSINESS

technologies provide the ability to accumulate and process large amounts of
data on consumer preferences, purchase frequency, reaction to promotional
activities, and interaction with partner brands. Within the framework of
cross-marketing alliances, this creates the prerequisites for deeper segmen-
tation of consumers and the development of personalized offers that increase
the relevance of communications and the level of customer loyalty. The
transition from mass partnership campaigns to data-driven cross-marketing
allows retail enterprises to optimize marketing costs and enhance the synergy
effect between partnership participants. The third direction is the develop-
ment of omnichannel and digital solutions in cross-marketing strategies. The
conditions of digital transformation contribute to the blurring of the boun-
daries between online and offline trade, which necessitates the combination
of digital communication channels with physical points of sale within joint
marketing programs. Cross-marketing strategies increasingly include the use
of QR codes, mobile coupons, loyalty programs with a single digital
customer account, as well as the integration of offline partners into
digital brand ecosystems. This approach allows retailers to expand their reach
and improve the effectiveness of interactions with consumers at all stages of
the purchase journey.

Another promising direction of development is the strengthening of
the role of strategic partnerships and co-branding within cross-marketing
models. In the digital environment, partnerships between retail enterprises,
fintech companies, logistics services, and digital platforms are becoming
systemic. Cross-marketing strategies are increasingly being formed around
joint value propositions, and not just mutual promotion of goods or services.
This allows PTs not only to increase sales volumes but also to form complex
ecosystems within which the consumer receives additional convenience, time
savings, and an increased level of service. An important direction for
the development of cross-marketing strategies is also the integration of the
principles of sustainable development and social responsibility. In modern
conditions of digital transformation, consumers are increasingly paying
attention to the ethical aspects of companies’ activities, the environmental
friendliness of products, and the transparency of business practices. Cross-
marketing initiatives between retail enterprises and brands focused on
sustainable values contribute to the formation of a positive image and
increased trust in the partnership participants. In this context, hybrid
marketing acts as a tool for combining commercial and social goals, which
corresponds to global market development trends.

Special attention is required to develop the adaptability and flexibility
of cross-marketing strategies in the context of an unstable external
environment. Digital transformation is accompanied by increased risks
associated with cybersecurity, regulatory changes, and geopolitical tensions.
In such conditions, retail enterprises are forced to develop cross-marketing
models that can quickly transform in accordance with changes in market
conditions. The use of digital monitoring tools, scenario planning, and
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modeling of marketing solutions allows for minimizing the negative
consequences of crisis phenomena and ensuring the sustainability of
partnership strategies. Thus, the development of cross-marketing strategies
of retail enterprises in the context of digital transformation is characterized
by the transition from fragmented partnership actions to systemic, data-
oriented, and value-integrated models of cooperation. The combination of
hybrid marketing with cross-marketing approaches creates the prerequisites
for increasing the competitiveness of retail enterprises, strengthening their
market positions, and forming long-term relationships with consumers in the
digital environment.

Conclusions

The conducted research allowed to comprehensively reveal of the role
of hybrid marketing in the formation and development of cross-marketing
strategies of retail in the conditions of digital transformation. Within the
framework of theoretical and methodological analysis, it was established that
hybrid marketing should be considered as an evolutionary stage in the
development of marketing concepts, which involves a combination of digital
and traditional tools, data analytics, personalization, and value-oriented
communications. Unlike classical models, hybrid marketing forms a multidi-
mensional system of interaction with the consumer and creates a metho-
dological basis for the implementation of cross-marketing strategies in the
retail business. This allowed us to clarify the essence of cross-marketing as a
strategic tool not only for mutual promotion of brands, but also for joint
management of consumer experience in the digital environment.

The results of the analysis of modern practices of retail enterprises
confirmed the hypothesis that the use of hybrid marketing increases the
effectiveness of cross-marketing strategies by integrating digital channels,
offline communications, analytical tools, and partner programs. In particular,
it was found that the dominance of digital tools in the structure of hybrid
marketing is combined with the active use of offline elements and cross-
partner initiatives, which provides a synergistic effect and increases the
effectiveness of marketing solutions of retail enterprises.

The study proved that digital transformation significantly expands the
possibilities of cross-marketing interaction, facilitating the transition from
one-time partner campaigns to long-term strategic alliances. The use of CRM
systems, marketplaces, loyalty programs, and personalization tools allows
retail enterprises to form joint value propositions and increase the level of
consumer engagement. The results obtained confirm that hybrid marketing
acts as a catalyst for the transformation of cross-marketing in the digital
economy.

An important conclusion is the establishment of the growing role of
data-driven solutions in shaping cross-marketing strategies. Big data
analytics and the use of artificial intelligence tools provide the opportunity
for deeper market segmentation, increased targeting accuracy, and optimi-
zation of marketing costs. This allows PAs to achieve a higher level of
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effectiveness of partner strategies and reduce the risks associated with the
instability of the market environment.

The study also showed that the development of cross-marketing
strategies within hybrid marketing is impossible without taking into account
social, ethical, and reputational factors. The integration of the principles of
sustainable development, business transparency, and social responsibility
into partner marketing initiatives contributes to strengthening consumer trust
and forming long-term competitive advantages of PT. In this context, cross-
marketing is increasingly acting not only as an economic, but also a socially
oriented tool for brand interaction.

The practical significance of the results obtained lies in the possibility
of using the proposed approaches to the formation of cross-marketing
strategies in the activities of retail enterprises of various formats. The
proposed directions for the development of cross-marketing can be used in
the development of marketing strategies, loyalty programs, partner projects,
and digital ecosystems aimed at increasing business sustainability in the
context of digital transformation.
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MECHANISM FOR
MANAGING PAYMENT RISKS
IN INTERNATIONAL TRADE

In the modern practice of supporting trade
and logistics operations of domestic companies,
in conditions of increased volatility in the
financial and commodity markets and increased
risks of non-payment, lack of guarantees, etc.,
forms of settlement are often used, which ensure
guaranteed receipt of revenue for shipped goods
or performed works or provided services. The
main form of payment, which to the greatest
extent guarantees the seller the receipt of
payment for goods, work, or services is a letter
of credit. The integration of the economy into the
world market and the processes of globalization
create conditions under which the buyer and the
seller can optimally and timely fulfill their
obligations regarding payments for goods and
services. Modern market relations contribute to
the development of payment instruments that will
allow entities to minimize the risks of trade
operations. A letter of credit is one of such
effective payment instruments. The research is
based on the hypothesis that the use of the letter
of credit form of payments in the modern
globalized environment allows business entities
to expand the boundaries of their activities and
enter new markets by minimizing the risk of non-
fulfililment of obligations under concluded
contracts. The essence and necessity of using
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MEXAHI3M YTMNPABJTIIHHA
NAATIXXKHUMW PUSNKAMU
Y MIXKHAPOZHIV TOPTIBJI

YV cyuacuin npaxmuyi niompumku mopeo-
BEILHUX MA J02ICMUYHUX ONepayill 8iMYU3HAHUX
KOMNAHIll, 8 YMO8AX NIOBUUEHOI B0NAMUTbHOCTE
Ha (DiHaHCOBOMY [ MOBAPHOMY PUHKAX mMdA
NOCUNEHUX PUBUKIE HEeNniamedicie, 8i0CYMHOCMI
2apaumitl. MOwjo YaAcmo BUKOPUCMOBYIOMbCS
Gopmu po3paxynxy, wo 3abesneuylomv 2apam-
moeane 00epI’CaAHHA BUPYUKU 3d Gi08aAHMA-
JrceHull moeap abo UKOHAHi pobomu 4u HAOAHi
nocnyeu. OcHOGHOW0 (opmolo  naamedicy, wo
HAUOIILUWIOIO MIPOIO 2apanmye npooasyesi ompu-
MAHHSL ONJIAMU 3d MOBAP, pOOOMY YU NOCTY2Y, €
axkpeoumus. Inmezspayis eKoHOMIKU y C8IMosull
DUHOK ma npoyecu 2nodanizayii cmeoprooms
VYMOBU, 3a AKUX NOKYHeyb i npooaseyb MOX’CYMb
ONMUMATLHO MA 3A64ACHO BUKOHY8AMU 30008 '5i-
3aHHSA WOO0 PO3PAXYHKIE 34 mMosapu i nociyeu.
CyuacHi puHKO8i GIOHOCUHU CHPUSIOMb PO3-
BUMKY NIAMINICHUX THCMPYMEHmI8, SAKi 00360-
JAIOMb CYO €Kmam MiHiMizyeamu pusuKy mopeo-
8enbHUX onepayiu. Akpeoumus € 0OOHUM 3 MAKUX
epexmusnux incmpymenmie niamedicy. B ocnosy
00CTiOJHCEH ST NOKAA0EHO 2INomesy, Wo BUKOpUC-
MAHHA  AKPeOUmuUsHoi @Gopmu  pO3PAXYHKIE
CYuacHoMy 2eno0anizo8anomy cepedosuuji 0ac
3Mo2y  cyb’ekmam  20CNO0AprO6aAHHA  PO3UiU-
progamu medci c8o€l JisIbHOCME ma euUxXo0umu
HA HOBI PUHKU WUIAXOM MAKCUMATIbHO20 3HUMCEHHSL
DUBUKY HEBUKOHAHHsL 30008 SA30Hb 30 VKIAOEHUMU
docosopamu.  Jocniodxceno  cymuicme — ma
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letters of credit have been examined, and the
regulatory and legal framework governing
the letter of credit form of payment have been
studied. The types of letters of credit and the key
participants in the calculation process have been
systematized. The current state of the use of the
letter of credit form of payment in Ukraine and
the cost of servicing letters of credit by banks
have been analyzed.

Keywords: letter of credit, contract, settle-
ments, issuing bank, beneficiary, notification,
risks, exporter, importer, Unified rules and
customs for documentary letters of credit.

HeOOXIOHICIb GUKOPUCMAHHS AKPEOUMUBIE, BUBUEHO
HOPMAMUGHO-NPABosy 6asy, SKOI0 pe2yIOEmbCs
axpedumusna gopma onnamu. Cucmemamuzoeano
8UOU  aKpeOumugie ma KuoO4O8UX YYACHUKIE
npoyecy pospaxyukie. Ilpoananizoéaro cyuachuii
CMAaH BUKOPUCTNAHHS AKPeOUMUsHoI (hopmu oniamu
6 Yxpaini ma eapmicms 00c1y208y8anua akpeou-
mueie baHKamu.

Kniouoei cnoea: axpeauTus, IOTOBIp,
pO3paxyHKH, OaHK-eMiTeHT, OeHedimiap, aBizy-
BaHHA, PU3HKH, EKCIIOPTEp, iMIopTep, YHidiko-
BaHI mpaBwiIa i 3BUYAl A JOKYMEHTapHUX
aKpPEeIUTHBIB.

JEL Classification: F40, G21, L14.

Introduction

Letters of credit are used both in domestic and international business
and financial practice to minimize the risks of non-fulfillment of obligations
by partners under a contract. In the absence of complete trust between the
parties, they prefer to involve a financial intermediary (bank), which
guarantees the supplier timely receipt of payment for delivered goods (works,
services), and the buyer — that the supplier will not receive the money before
delivering the specified goods (works, services) under the contract and
issuing all the agreed-upon shipping documents (Shpylovyi, 2015, p. 50).

The need to use a letter of credit form of settlement is due to
the potential riskiness of a future transaction for one of the parties to the
agreement (either the seller or the buyer). So, if the seller of the goods is not
sure that payment will be made according to the contract, a payment
guarantee can be used as an obligation of the bank to pay if the seller or the
buyer (depending on the type of guarantee) fails to fulfill their obligations
regarding payment or delivery of goods. However, a guarantee is not a form
of settlement under the contract, but serves the function of "insurance"
against the risks in case of non-performance of the contract terms.

The legal nature and peculiarities of making payments through a letter
of credit in Ukraine are the subject of research by many scholars. The main
approaches to defining the essence of a documentary letter of credit and its
advantages, as well as the legislation in this field, have been examined in the
works of Leshanych (2017), Burkovska and Pavlenko (2020), Tovkun and
Menkova (2021), and others. In particular, the authors emphasize the
importance of using the letter of credit form of payments, taking into account
the modern regulatory and legal requirements. Similar definitions of the letter
of credit are used in scientific articles. Some authors, including Fimiar (2012),
point out that it is "a firm commitment of the bank, issued on the basis of the
buyer-client’s instruction, to pay the seller of goods or services a specified
amount of money upon timely submission of documents specified in the letter
of credit, confirming the shipment of goods or the performance of services".
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In turn, Shpylovyi (2015) interprets a letter of credit as "a form of settlement
in which the buyer’s bank makes a payment to the supplier upon submission
of the specified documents,” which emphasizes the use of a letter of credit in
conducting international transactions.

A significant number of foreign and domestic scientific works are devoted
to the study of the legal status of the parties to an agreement using a letter of credit,
their functions, as well as the classification of letters of credit. In particular, among
foreign authors, Biswas (2011) should be noted, who examines the essence,
principles, and mechanism of concluding a letter of credit agreement, as well as
the legal basis of the obligations of the issuing bank. Soni (2014) investigates the
role of documentary letters of credit in international sales agreements and also
substantiates why a letter of credit is a separate contract from the one on which it
Is based. In the work of Mahendra Soni (2024), it is emphasized that a letter of
credit agreement usually involves the participation of five main parties. The first
two parties are the seller (applicant) and the buyer (beneficiary), who carry out
trade transactions, while the other three parties are the issuing bank (which issues
the letter of credit), the confirming bank, and the negotiating bank, respectively.

The implementation of foreign economic activity by enterprises is a
necessary tool for existence within the system of economic and market
relations. The use of letters of credit in the practice of foreign economic
activity was studied by Shpylovyi (2015), Diachek et al. (2018), Tovkun and
Menkova (2021). The authors justify that a letter of credit is a positive
alternative to advance payments and provides the parties to the contract with
additional guarantees. A letter of credit, as a form of cashless payments,
flexibly allows the interests of all parties to the contract to be taken into
account, which is evidenced by both the possibility of its transfer and the
possibility for the payer to obtain credit upon opening the letter of credit.

The foreign practice of using letters of credit, including as a means of
reducing risks during crisis periods, is thoroughly revealed in the work
of Crozet et al. (2022). It is noted that the ability of trade partners to mitigate
risks associated with international trade operations is particularly important
during periods of increased uncertainty. The authors point out that the
dependence of products on letters of credit has a direct impact on the stability
of trade flows. In particular, during periods of increased uncertainty, the
export of products insured through letters of credit is more resilient.

Inturn, the current issues of using letters of credit in Ukraine regarding
the structure of international banking operations for import and export
agreements, the volume of agreements concluded with letters of credit, and
the cost of services provided by domestic banks under documentary letters of
credit were studied by domestic researchers, including Mangushev (2020)
and Burkovska and Pavlenko (2020). It has been established that the use of
letters of credit in Ukraine is a rather complex process due to the lack
of proper interaction between Ukrainian banks and foreign partners. Foreign
banks, especially European and American ones, demonstrate distrust towards
the domestic banking system. Documentary letters of credit are mainly used
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by Ukrainian enterprises for settlements when cooperating with European
and American countries to ensure compliance with all their requirements.
Ukraine also tries to use documentary letters of credit when concluding
agreements with countries whose economic situation is risky, which allows
avoiding non-fulfillment of requirements under letters of credit and guaran-
tees Ukrainian sellers payments of funds under contracts (Burkovska &
Pavlenko, 2020, p. 42).

Despite its effectiveness, the use of the letter of credit form of payments
in Ukraine is accompanied by a number of problems. First of all, there is an
insufficient level of trust in the Ukrainian banking system from foreign financial
institutions, which causes difficulties in confirming letters of credit and
increases their cost. A significant number of international banks limit coope-
ration with Ukrainian banks due to country risks and regulatory instability,
which considerably complicates payments in foreign trade operations.

A significant problem is the high cost of documentary operations, in
particular commissions for opening, confirming, notifying, and checking
documents, which makes letters of credit less accessible to small and
medium-sized businesses. Additional expenses related to the need for making
amendments, sending documents, or extra verifications increase the overall
cost of the financial instrument, reducing its attractiveness.

The state of martial law in Ukraine also has a significant impact on the
use of letters of credit, which has led to a reduction in foreign trade activity,
changes in logistics routes, and a decrease in the number of international
settlements using letters of credit. High military risks necessitate additional
guarantees from foreign banks, which further complicates the use of the letter
of credit payment method.

The research is based on the hypothesis that the use of the letter of credit
form of settlements in the modern globalized environment allows business
entities to expand the scope of their activities and enter new markets by
minimizing the risk of non-fulfillment of obligations under concluded contracts.

The purpose of the article is to determine the legal nature and
economic essence of a letter of credit as a means of reducing payment risks,
as well as the role of banks in providing services for the maintenance of
documentary letters of credit. To achieve this goal, the following research
methods were used: induction and deduction, analysis and synthesis for
studying the theoretical aspects of the application of the letter of credit form
of payment in domestic practice; systematization and generalization — to
reflect the volume of operations under documentary letters of credit and the
cost of bank services in their servicing.

The theoretical and methodological basis for writing the article were
the works of foreign and domestic scientists on the issues of regulation and
development of the letter of credit payment form, the legislative acts of
Ukraine in the field of using letters of credit, as well as official statistical data
of the National Bank of Ukraine as a regulator of the financial market and of
certain domestic banks.
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The main part of the article consists of three interrelated sections.
The first section examines the economic essence and current issues of
normative and legal regulation of letters of credit in Ukraine. The second one
considers the role of banks in the use of the letter of credit form of
settlements. The third is the practice of using letters of credit in Ukraine.

1. Economic essence and current issues of normative and legal
regulation of letters of credit in Ukraine

A letter of credit (from Latin — accre-ditivus — fiduciary) is a form of
settlement based on a contract that contains the obligations of the issuing bank,
under which this bank, on behalf of the client (the applicant of the letter of credit)
or on its own behalf, undertakes to make a payment in favor of the supplier of
goods or services and instructs another (executing) bank to make this payment
against documents that comply with the terms of the letter of credit.

The conclusion of letter of credit agreements in any case requires
compliance with the current legislation of the countries in which the subjects of
trade relations are located and the implementation of international standards,
which will ensure the responsibility of the parties, the fulfililment of letter of
credit obligations, and minimize risks: the seller receives funds regardless of the
buyer, as the bank acts as a guarantor of the letter of credit payment; the buyer
reduces his risk regarding the supplier’s failure to fulfill obligations to ship and
deliver the goods.

This mechanism allows minimizing costs from fraudulent schemes
and ensures the reliability of international trade relations, especially when
entering a new unfamiliar market. At the same time, the economic security
of both parties to the contract is ensured. The exchange rates at which
settlements are made are clearly specified in the contracts and are determined
according to the rates of national banks (Burkovska, Pavlenko, 2020, p. 40).

In Ukraine, work with the letter of credit payment method is regulated
by the following normative and legal acts:

« by the unified rules and practices for documentary credits (Uniform
Customs and Practice for Documentary Credits), developed by the
International Chamber of Commerce. Currently, there are two valid editions
of these rules: UCP 500 (edition of 1993) and UCP 600 (edition of 2007);

« by the Resolution of the Board of the National Bank of Ukraine
Ne 514 "On Approval of the Regulation on the procedure for banks to conduct
transactions under letters of credit" (2003, December 3);

« by the Civil Code of Ukraine (2003);

o Law of Ukraine "On Banks and Banking" (2001).

Moreover, a letter of credit is a contract, separate from the contract of
sale or any other document that has the validity of a contract on which it is
based. This position is indicated in a number of regulatory legal acts
(Table 1).
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Table 1
Interpretation of a letter of credit in the regulatory and legal framework

Refer to any agreement, whatever it may be called or

designated, according to which a bank (issuing bank), acting at

the request and on the instructions of the client (applicant) or

on its own behalf:

(I) must make a payment to a third party (the beneficiary) or by

his order, or accept and pay the bills of exchange (drafts) issued

by the beneficiary, or

(I1) authorizes another bank to make such a payment or to

accept and pay the bills of exchange (drafts), or

(111 authorizes another bank to negotiate against the stipulated

documents in compliance with the terms and conditions of the

letter of credit

In the case of settlements under a letter of credit, the bank

(issuing bank), on behalf of the client (payer) — the applicant of

the letter of credit and in accordance with his instructions or on

CCU (Art. 1093) its own behalf, undertakes to make a payment under the terms
specified in the letter of credit, or instructs another (executing)
bank to make this payment in favor of the recipient of the funds
or a person designated by him — the beneficiary

Regulations on the procedure  "A monetary obligation of the issuing bank to fulfill the

Uniform customs and practice
for documentary letters of
credit (p. 2)

for banks to carry out obligations against proper representation."
transactions under letters of "A letter of credit is an agreement that is separate from the
credit (p. 4, p. 6) contract on which it is based"

Source: IAS Consultant (n. d.); Civil Code of Ukraine (2003, January 16); Resolution of
the Board of the National Bank of Ukraine Ne 514 (2003, December 3).

In general, in practice there is a fairly large number of types of letters
of credit (Figure 1). The main ones are cash and documentary.

According to the form Monetary; documentary ]
According to the method of ; e nraonatifi

notifying the beneficiary Directly notified; pre-notified J
By the nature of guarantee Revocable; irrevocable

By the nature of the payment Divisible; indivisible

By the nature of provision Covered; uncovered

: In the national currency of the beneficiary;
According to the currency in the national currency of the importer;
of payment in a third currency

LILLLL

Figure 1. Classification of the main types of letters of credit

Source: (Burkovska & Pavlenko, 2020, p. 41; Diachek et al., 2018, p. 74; WikiLegalAid, n.d.;
Mahendra Soni, 2024, p. 3768).

ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2026. N° 3 213




INNOVATIONS IN THE TRADE BUSINESS

A cash letter of credit is issued by a bank to its client granting the right
to receive the full amount specified in it or in separate parts in other banks
within a specified period of time. Worldwide, more than 90% of all
settlements by letters of credit are carried out in documentary form.

A documentary letter of credit is a contract filled out on a standardized
form, in which the bank that opens the letter of credit (the issuing bank)
undertakes the obligation to make a payment of the amount specified in it to
a third party (the beneficiary) on the order and at the expense of the buyer —
in the case of cash settlements, or to accept a draft (in the case of credit
settlements) against the presentation by the seller of the package of
documents specified in the contract, which confirm the delivery of goods in
accordance with the terms of the contract (Leshanych, 2017, p. 129).

In general terms, the use of the letter of credit form of settlement
involves the following main stages:

« the buyer and the seller conclude an agreement for the supply of goods
or the provision of services;

« the buyer contacts their bank with a request to open a letter of credit
in favor of the seller;

« the buyer’s bank issues a letter of credit specifying the terms;

« the seller receives a letter of credit and delivers goods or services
in accordance with the terms of the agreement;

« after fulfilling the terms of the agreement, the seller presents to the
bank their documents confirming the fulfillment of the terms;

« the buyer’s bank makes payment to the seller according to the terms
of the letter of credit.

Let’s consider the main participants of the letter of credit form of
settlements (Table 2).

Table 2
Participants of the letter of credit form of settlements

Participant Role in conducting settlements

At the request of the issuing bank, it notifies the beneficiary or

Notifying bank instructs another notifying bank to notify the beneficiary or another
notifying bank

Beneficiary A letter of credit is opened in his favor

Beneficiary’s bank Serves the beneficiary under the letter of credit

On behalf of the applicant of the letter of credit or on its own behalf

Issuing bank opens a letter of credit in favor of the beneficiary
Executing bank It provides for the execution of a letter of credit
Zp srzzgi)tllcant of the letter By his order, a letter of credit is opened at the issuing bank

Has the authority from the issuing bank to carry out negotiation —
the purchase and/or considering of bills of exchange (drafts) and/or
documents that constitute proper representation, as provided by the
terms of the letter of credit, by providing an advance or agreeing to
provide an advance to the beneficiary no later than the banking day
on which the negotiating bank receives reimbursement

Negotiating bank
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End of Table 2

Participant Role in conducting settlements

Adds its confirmation to the letter of credit on behalf of or at the
request of the issuing bank

Has the authority from the issuing bank to ensure reimbursement under
Reimbursing bank the letter of credit to the confirming (executing) bank or another bank in
accordance with the given payment instructions
Carries out the transfer of a letter of credit, or, if the letter of credit
is executed in any bank, is directly authorized by the issuing bank to
carry out the transfer and which carries out the transfer of the letter
of credit (may be the issuing bank)

Source: (IAS Consultant, n. d.; WikiLegalAid, n.d.; Koliesnikova at al., 2012, p. 138;
Mahendra Soni, 2024, p. 3765).

Confirming bank

Transferring bank

Thus, when using a letter of credit, the maximum participation of
banks in making settlement is ensured. The most complete payment security
for the beneficiary is achieved, since a letter of credit, by its nature, is a
monetary guarantee of payment for the shipped goods provided by the bank
that opened the letter of credit.

2. The role of banks in the use of the letter of credit form
of settlements

The key banks when using the letter of credit form of settlement are:
« the notifying bank, called upon to confirm the legality and inform the
bank’s client (the beneficiary/exporter, that is, the supplier) about the terms
of the letter of credit, which are the client’s payment obligations;
o the issuing bank, obligated to set the terms and determine the
obligations in letters of credit.

The notifying bank has significantly less responsibility to the client in
performing the letter of credit part of the contract. Therefore, under modern
conditions, there has arisen a need to exclude such an institution as the
notifying bank from the process of financing logistics and trade operations,
which has been facilitated by the digital revolution and the digitalization of
logistics as a whole (see Figure 2). In most cases today, there is no need to
verify the letter of credit manually, as transactions are processed efficiently,
and it is sufficient to send an electronic or paper version of the document.

Letters of credit with such notification increase the security of the
client’s operations. The simplest explanation is that fewer parties are
involved in the letter of credit, which means there is a lower likelihood of
misunderstandings between the institutions and the beneficiary. As noted, the
notifying bank is responsible for processing and delivering the letter of credit
to the exporter, but does not have all the information about the document that
the issuing bank has. It also reduces the costs and time required to verify the
validity of letters of credit and notify additional conditions, since all this can
be done at the issuing bank.
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Notifying bank Issuing bank
_——
3 \ *
7 5 / 6 2
Exporter < Importer
4 L

Figure 2. Letter of credit scheme with direct notifying

1 — purchase/sale of goods;

2 — letter of credit application;

3 —issuance of a letter of credit;

4 — cargo delivery;

5 — presenting the volume of documentation;

6 — documents on the issuance;

7 — the process of payment and acceptance of payments.

Source: (Shkuro, 2024, February 20).

However, direct notification also has its own risks, in particular:

improper provision of services by the issuing bank (this problem can
be solved with the involvement of external supervisory bodies and audit
inspections, which confirm that the issuing bank assumes and fulfills all
obligations to the beneficiary. The most important thing is to quickly notify
about any changes in letters of credit, etc.);

false beneficiary identification data (not only the issuing bank can act
as a party that fails to fulfill its own obligations. To prevent dishonesty and
fraud on the part of the beneficiary, it is sufficient to go through the KYC
(Know Your Customer) process, check all the documentation registered for
the client company’s financial report, etc.).

In the process of executing a letter of credit, the proper set of
documents is submitted to the executing bank, where they are verified and a
decision is made regarding payment under the letter of credit. The letter of
credit must specify documents sufficient for the seller and buyer to fulfill the
terms regarding delivery and payment. The most common among them are:
commercial invoice; certificates (of origin, quality, etc.); transport
documents (which may vary depending on the type of transport); insurance.

Transport documents are used to confirm the fact of shipment of
goods. In the case of transport documents and certificates, it is advisable that
they are issued by impartial organizations (chambers of commerce and
industry, carriers, inspections) to avoid forgery (ProCredit Bank, n. d.).

In the letter of credit part of the contract, the parties must specify the
broadest possible terms of the letter of credit, so that after its issuance there
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are no discrepancies that could lead to amendments to the letter of credit,
increased costs, or refusal to make payments and termination of the
agreement. In case of questions, it is advisable to request a preliminary
review of the contract. The contract terms are always checked by the issuing
bank of the letter of credit. Other banks can conduct a preliminary review
only if there are doubts about the correctness of the contract’s completion.

Banks provide services for the maintenance of documentary letters of
credit in accordance with the International Rules for working with letters
of credit, the current legislation of Ukraine, and the regulatory documents of
the NBU. As a rule, banks provide services for the maintenance
of documentary letters of credit only to their clients with active accounts.

When opening a letter of credit, banks require customers to provide
coverage in the form of:

« 100% cash security (covered letters of credit);

« other types of security (uncovered letters of credit) — in this case, an
additional credit agreement is concluded with the bank and the decision is
made by the bank’s credit committee.

The main commissions and expenses of banks when servicing a letter
of credit are as follows:

Under an import (provided) letter of credit:

« commission for opening a letter of credit;

« commission for verification of documents under the letter of credit;

« commission for making a payment under a letter of credit;

« comission for sending a swift-message.

Under an export (received) letter of credit:

« commission for notification of letter of credit;

« commission for verification of documents under the letter of credit;

« postal expenses for sending documents to the correspondent’ bank;

« comission for sending a swift-message.

In addition to the specified services, banks may additionally provide
other services for a fee stipulated by the tariffs of the respective bank. In
particular, most often such additional services include: preliminary verify-
cation of documents related to a letter of credit upon the written request of
the client, processing of documents with discrepancies regarding the letter
of credit terms, additional document verification, conducting inquiries/
investigations on letters of credit at the client’s request, and cancellation of a
letter of credit. It should be noted that a number of banks offer letter of credit
services to their clients, widely outlining their advantages, but detailed tariffs
are not published on their websites.

Let’s consider in more detail the tariffs for providing services related
to letters of credit using the example of leading systemically important
domestic banks (Table 3).
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INNOVATIONS IN THE TRADE BUSINESS

Thus, the use of letters of credit by Ukrainian enterprises requires a fairly
significant allocation of funds, as concluding a letter of credit in banks requires
the availability of substantial capital. Analysis of the tariffs for opening and
servicing letters of credit in the leading banks of Ukraine shows that each bank
sets a different pricing policy for issuing letters of credit in national and foreign
currencies, which, in turn, does not vary significantly. It is also worth noting the
minimum and maximum limits of certain services related to letters of credit,
which business entities should pay attention to when opening a letter of credit.

3. The practice of using letters of credit in Ukraine

After the beginning of the full-scale invasion, the risks for Ukrainian
exporters increased many times due to instability, the need to enter new
markets, and growing distrust from foreign partners. In such conditions,
letters of credit remained one of the most reliable forms of international
settlements, since payment is guaranteed by the buyer’s bank only after all
documents have been submitted. Confirmation of the letter of credit by a third
bank is especially important when the importer’s bank has a dubious
reputation or a low rating. However, currently, due to high military risks,
confirmation from European banks is often required, which is one of the
restraining factors for the use of letters of credit in Ukraine.

According to the official data of the NBU, the total number of letters of
credit in 2024 was 16.6% higher than in 2023, but 61.2% lower than in 2021,
indicating a significant decrease in the use of the letter of credit payment method
in Ukraine since the beginning of the full-scale war (Table 4).

Overall, statistics indicate that domestic banks mostly provide letters
of credit rather than receive them, and their share in foreign currency
significantly exceeds that in hryvnias. If we consider the distribution of letters
of credit by volume across groups of banks, the highest activity is observed
in state-owned banks, especially in part of provided letters of credit.

Let’s consider letter of credit operations by the most popular types of
economic activity according to NACE in 2024 in Figure 3.

4% 4%

11%
= mining
and quarrying

processing industry
others

26%

35% )
m wholesale and retail

trade

processing industry
= mining industry

others

39% 81%

a) b)

Figure 3. Structure of letters of credit provided by banks of Ukraine by types
of economic activity as of January 1, 2025:
a) in hryvnias; b) in foreign currency.

Source: (National Bank of Ukraine, n. d.).
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Thus, the letter of credit form of settlements is most widely used in
wholesale and retail trade, and the vast majority of provided letters of credit
are in foreign currency (81% of the total number of letters of credit —
597 units). For comparison, in 2023, the same trend was observed, although
the share was somewhat lower — 75%.

The second place in terms of volume is occupied by the processing
industry (67 letters of credit). The mining industry prevails in terms of the
number and volume of letters of credit issued in foreign currency. In the national
currency, the amounts are insignificant, which indicates the use of letters of
credit as an effective method of settlement primarily in the foreign economic
activities of enterprises.

Conclusions

Therefore, letters of credit are a means of reducing settlement risks
and a guarantee of complete security in relationships with counterparties.
After all, during the supply of goods and the provision of services, risks may
arise at various stages: from the procurement of raw materials, manufac-
turing, and storage of goods to the timely delivery/provision of services and
payment. The use of letter of credit settlements allows protecting the interests
of both the seller and the buyer in such situations.

In modern conditions, it is profitable to use letters of credit:

in business operations (for ensuring safe and effective international
transactions, where the parties may be unfamiliar and geographically distant;
for financing large projects that require significant capital expenditures,
where it is necessary to ensure financial stability; for protection against the
buyer’s insolvency or uncertainties regarding the fulfillment of the terms of
the agreement);

for financial support (obtaining a financial loan through a bank for
further use for personal needs; for the distribution of finances into parts
for better management and optimization of financial resources; for
increasing the amount of financial funds that can be used in one’s own
interests).

The authors have studied the significant role of banks in providing
services for the maintenance of documentary letters of credit — from establi-
shing the legality of the terms of indicated settlement instrument to the
process of payment and acceptance of funds. At the same time, there are
several significant problems with the use of letters of credit in Ukraine,
one of which directly concerns banking institutions. First of all, it is a low
level of trust in Ukrainian banks on the part of foreign partners, due to which
the latter establish such terms for servicing letters of credit, which are often
unacceptable for domestic banks. For the proper development of Ukrainian
banks on the world stage, it is necessary to improve the system of interna-
tional settlements at the state level, bring it in line with modern trends, and
enhance the image of both Ukrainian companies and banks.
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A significant problem is the war on the territory of our state, which
has greatly limited the foreign economic activity of business entities and the
use of the letter of credit form of payment accordingly. The conducted
research indicates a significant reduction in the use of the letter of credit form
of payment in Ukraine — more than half of the number of opened letters of
credit since the beginning of the full-scale invasion. Due to high military
risks, letter of credit settlement often requires confirmation from European
banks as guarantors, which is one of the restraining factors today.

An important factor is the cost of a financial instrument, which depends
on the amount, term, level of risk, security, bank tariffs, and involvement in
international programs. For letters of credit, commissions are usually provided
for notification, confirmation, as well as an annual charge of 1-3%. The authors
conducted an analysis of the tariffs for opening and servicing letters of credit at
leading banks in Ukraine, which revealed different pricing policies for issuing
letters of credit in national and foreign currencies. At the same time, it was
established that concluding a letter of credit in banks requires the availability of
significant capital for domestic enterprises.

The authors confirmed the hypothesis that under modern conditions of
increased volatility in financial markets, a letter of credit acts as an effective
means of reducing settlement risk, ensuring the economic security of both
parties to the concluded contract and expanding the scope of their foreign
economic activity by minimizing the risk of non-fulfillment of obligations
under concluded contracts.

Future scientific studies on this issue have broad prospects in terms of
securing payments when choosing a form of settlement by business entities.
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PO36UMKY 6 Yinomy i 6 po3pi3i oxpemux OizHec-
o00unuys. Bucynymo cinomesy, wo ineecmuyiiina
AKMUGHICb BUCMYNAE KIOYOBUM THCTNPYMEHIOM
CMAano20 eKOHOMIYHO20 PO3GUMKY A 3MIYHEHHS
KOHKYPEHMOCHPOMOIICHOCE  RIONPUEMCIG  MOp-
2igni Yxpainu, € negio eMHolo ckiaooeor cmpame-
2IUHUX MOOeniell CYNACHO20 OI3HeCY, MOOYISMopom
MpAeKmopii 1020 cyyacHoeo pyxy. 3a ymosu
CHpUAIMAUBOT iHeeCcmUYitiHoi cmpamezii 3a3HaqeHi
630EMO36 A3KU ~ CMAIOMb  He  Juuie  OCHOB0IO
cmabiibHOCMI, a il 0JICepeioM CUHEPEIT, o 30amHa
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INNOVATIONS IN THE TRADE BUSINESS

stability but also a source of synergy that
enhances the trade sector’s resilience, ensures
its integration into global value chains, and
increases its social and economic efficiency. The
study reveals the impact of investment on
enterprise adaptability, innovation capacity, the
achievement of sustainable economic develop-
ment, and the strengthening of competitiveness
during crisis periods affecting the country’s
economic system as a whole. To test the
hypothesis, general scientific research methods
were applied, including formalization, historical
analysis, abstraction, general logical methods
(analysis, synthesis, induction, and deduction),
generalization, and ascent from the abstract to
the concrete, along with specific social and
economic methods based on the dialectical
approach to understanding the essence of
development processes in accordance with the
object and subject of the study. The study draws
on scientific works by domestic and foreign
scholars on investment, sustainable economic
development, and the formation and assessment
of enterprise competitiveness, as well as
materials from the State Statistics Service of
Ukraine and the National Institute for Strategic
Studies. The research analyzes indicators of the
sustainable economic development of Ukraine’s
trade sector and characterizes a theoretical
investment model for ensuring the competiti-
veness and sustainable economic development of
trade enterprises under conditions of crisis
distortions and the restoration of economic
equilibrium in business activity.

Keywords: investment, trade sector,
sustainnable economic development, competiti-
veness, capital investment, innovation, perfor-
mance, business unit, business processes, invest-
ment resources, investment risks.

JEL Classification: E22, 181,011, R11.

Introduction

noCcUmMo8amy CMItKICMb MOP206ETLHO20 CEKMOpY,
3abesneyyouy 1020  iHmMezpayilo  y  2no0aIbHi
JIGHYIO2U CMBOPEHHs HOB0I eapmocmi ma niogu-
WeHHsl PIBHA 11020 COYIATbHO-eKOHOMIYHOT eghex-
mueHocmi.  Poskpumo  ennue  ineecmuyiti  Ha
adanmueHicms NIONPUEMCING, IXHIO 30AMMHICMb 00
iHHOBayill ma 3aOe3neyeniss CMmanoc0 eKoHOMiu-
HO20  PO3GUMKY, 3MIYHEHHS KOHKYPEHMOCHpPO-
MONCHOCME Y KPU306L Nepioou  (YHKYIOHYEAHHS
eciei’  e2ocnodapcvkoi  cucmemu  Kpainu. s
nepesipku 2inomesu 3acmoCco6aHO 3a2aIbHOHAYKOBI
Memoou  Q0CniodcenHst:  ghopmanizayis, — icmo-
PUYHUL, abCmpazyeants, 3a2abHONOSIYHE (aHA3,
cuHmes, HOYKYil, OeOyKyii), V3aeanbHeHHs |
CX00JHCeHHsA 8i0 ADCMPAKMHO20 00 KOHKDEMHOZO,
cneyuiuni coyianbHO-eKOHOMIYHI Memoou Ha 0aszi
OlanekmuunHo2o  nioxo0y MNI3HAHHA — CYMHOCHII
npoyecy po3gumKy 8i0nogioHo 0o 00 'ckma i
npeomema. Ingpopmayitinoro 6az010 O0ocnioxHceHHs
cryeysani  HAyKoei  npayi  GIMYUSHAHUX — ma
3aKOPOOHHUX HAYKOBYIE 3 NPOOIeMamuKy ineecmy-
BaMHsl, CIMANIO20 EKOHOMIYHO20 PO3GUNIKY, (POPMY-
6aHHA MA OYIHKU KOHKYDEHMOCHPOMOICHOCH
nionpuemcme, mamepianu Jepoicagnoi  ciyscou
cmamucmuxku  Ykpainu, Hayionanenozo incmu-
mymy cmpame2iynux Oocniddicens.  ITpoanarni-
308aHO  THOUKAMOPU — CMANO20 — eKOHOMIYHO2O0
DPO36UMKY MOP206eNbHOI 2any3i YKpainu, oxapax-
MEPU30BAHO MEOPeMUYHY THEeCIUYILIHY MOOeb
3a0e3neyenHs  KOHKYPEHMOCNPOMONCHOCI  md
CMAN020 EKOHOMIYHO20 PO3BUMKY NIONPUEMCING
mopeieni Ykpainu 6 ymosax Kpuzoseux oegopmayii
ma  GIOHOGNEHHSI  eKOHOMIUHOI — pigHOGacU Y
disibHocmi 6i3Hecy.

Knwouoei croea: iHBeCTHINI, TOProBebHa
rajnys3b, CTaJIMii €KOHOMIYHMH PO3BHTOK, KOHKY-
PEHTOCIIPOMOIKHICTh, KaIiTAIbHI BKJIAICHHSI, 1HHO-
Barlii, pe3yJbTaTHBHICTh, Oi3HEC-OUHMUIIA, Oi3HEC-
TIPOIIECH, 1HBECTHIIHI PECypCcH, I1HBECTHIIHI
PH3UKH.

Trade is an organic component of a country’s economy that performs
the final stage of capital turnover within the system of social production by
ensuring a functional connection between producer and consumer through
the recognition of products’ marketability and their movement across all
segments of demand in the commodity market. It is precisely this functional
completion of all stages of capital movement within the economic system
that allows trade to be regarded not only as a specific mechanism for
satisfying the basic consumer needs of the population, but also as a powerful
economic element in gross domestic product formation, the budget process,
and the solution of employment problems, thereby ensuring socio-economic

stability.
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Under martial law, the importance of trade has increased significantly
due to the reassessment of its role as the main supplier of essential goods to
the population, especially in frontline areas and combat zones, as well as a
humanitarian actor in the implementation of social relations and state policy
aimed at protecting the population in wartime.

The full-scale invasion of the russian federation into Ukraine caused
significant deformation of the trade system, which at the beginning of the
hostilities was characterized by a high level of quality in commaodity supply to
the population, as well as by the formation of the industry by economic entities
with a practically optimal profile and specialization of activity. Product
saturation, technological advancement in customer service, sound marketing
justification of the main commodity strategies, material and logistical support,
and the formation of commercial relations based on rationality, competitive
advantages, and entry into new promotional formats and activities according to
modern criteria of their own KPIs, as well as the modernization of models for
assessing competitive positions in the external environment and trajectories of
their development, formed a platform of resistance to destructive aggression and
ensured the survival potential of the industry.

Even before the introduction of the legal regime of martial law, the
survival potential of trade had been formed based on anti-crisis management
models already in use, acquired adaptation mechanisms for force majeure
scenarios, and state support, which introduced legislative and regulatory
measures to strengthen motivation not only to preserve or restore lost
positions, but also to return to strategic development ambitions. The state’s
efforts are tangible and aimed at forming a strategic roadmap for restoring
the competitiveness of the Ukrainian economy in connection with its
industrial structure, within which economic development as a process
structurally covers the stages of preserving capacities, sustainable economic
growth, and achieving competitive rates of economic development.

Accordingly, trade, as an important economic component, must follow
this path and experience the effects of the investment multiplier and accelerator
as objective mechanisms of investment support for economic development,
reflected in the effectiveness of capital investment and the formation of potential
for further investment. Investments as a key factor and instrument of sustainable
development in modern economic systems are examined in studies by Ukrainian
scholars, particularly in relation to global challenges, turbulence in the operating
environment under martial law, competitive dynamics, and changes in
assessment metrics and regulatory conditions. The attention of both foreign and
domestic scholars is focused on individual factors that contribute to sustainable
development and enterprise competitiveness.

The article by Cui and Brychko (2023) is devoted to a comprehensive
analysis of the implementation of an entrepreneurial management style in the
context of the sustainable development of enterprises and to the development of
a new method for assessing the effectiveness of the investment process according
to the innovation vector, taking into account the dynamic nature of external
influences. The authors examine in detail the relationship between operational and
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strategic innovation management, emphasizing the importance of integrating
these components to ensure the effective functioning of the enterprise in the long
term. The authors also note the systemic nature of the impact of innovations on
enterprise activities, which necessitates the use of new methods for assessing their
effectiveness and integrating the innovation block into the overall strategy of
sustainable economic development. In general, the study shows that the
coordination of operational innovations in the strategic dimension is a key
condition for successfully ensuring the sustainable economic development of
enterprises, and that a comprehensive approach to innovation management
contributes to their effective implementation in line with current requirements and
long-term market competitiveness.

Se and Lin (2022) investigated the impact of business organization
efficiency on enterprise competitiveness and on the state of ensuring sustain-
nable development. In particular, they analyzed the impact of sustainnable
development goals and investment strategies on the organizational efficiency
of automobile companies in China and noted the mediating role of this factor
in building the relationship between sustainable development goals,
investment strategies, and overall organizational efficiency.

In the work of Gutierrez-Broncano et al. (2024), the concept and
mechanism of the influence of a hybrid strategy on the performance of small
and medium-sized businesses through the prism of innovation are revealed.
The authors emphasize that the combination of different strategic approaches
on an organic basis allows enterprises to respond promptly to external
changes, in particular by strengthening innovation potential and increasing
the efficiency of its functional implementation and, as a result, compe-
titiveness. Particular attention is paid to the role of the ability to adapt quickly
as a key factor in ensuring the sustainability of business models in a dynamic
market environment. The conclusions presented in the article are recom-
menddatory for Ukrainian trade enterprises, for which the implementation of
innovative solutions and the development of adaptive competencies act as
basic investment tools for ensuring sustainable development and streng-
thening competitive positions.

Kannan and Gambetta (2025) analyzed the impact of technology on
the effectiveness of the sustainable development process in small and
medium-sized enterprises. The authors identify key factors that determine the
sustainable development of an enterprise: organizational context, techno-
logical capabilities, innovation, knowledge management, and practices for
implementing a sustainable development strategy. The researchers empha-
size that technology plays a leading role in the transformation of SMEs,
ensuring the integration of the sustainable development process into the
enterprise business model while increasing resource efficiency and
strengthening competitive advantages.

In the same segment of scientific research, Gumenyuk and Tkachev (2024)
focused on the features of financing the sustainable development of the country’s
economy as a whole and of its individual components, in particular in the context
of the possibilities of using financial engineering products alongside the
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widespread introduction of digital technologies, which should support intensive
investment processes under traditional financial support schemes or in project
financing models. The authors prove that emphasis on the investment approach
to substantiating the basic principles of ensuring sustainable development of
the system simultaneously ensures its economic, social, and environmental
well-being.

Berdar et al. (2024) emphasize that the key factor in the recovery of the
Ukrainian economy in the post-war period is investment with a strong innovative
component. Itis the innovative nature of future investments that should accelerate
the economic development of individual business entities, contribute to a
significant increase in labor productivity and job creation, form powerful
competitive trajectories, and systematically bring the Ukrainian economy to
strong competitive positions. Based on the analysis of the innovative activity of
modern enterprises under conditions of military upheaval, the authors emphasize
the role of state support and identify areas for its necessary strengthening in the
proactive period and in the future.

It is in this context that the conclusions of Ustymenko (2024) are
formed, who considers the active pragmatic position of the state in supporting
small and medium-sized businesses at all levels of management, which
implement investment support strategies along innovation trajectories, to be
the main means of increasing the competitiveness and economic stability of
Ukrainian enterprises under conditions of military upheaval. The author
identifies the main barriers as limited access of enterprises to financial
resources and the insufficient readiness of businesses to cooperate with
innovation producers, both at the stage of ordering innovations and at the
stage of implementing already developed projects. The low level of business
communication throughout the functional environment acts as an inhibiting
factor in the process of integration with international economic systems and
markets, as well as in effective interaction with state institutions.

The same problem is considered by Atamas (2023), who analyzes the
current state of investment activity in Ukraine, highlighting domestic and
international aspects, the prospects for increasing the level of investment
attractiveness of the economy, and the starting positions in this process today.
The inclusion in a comprehensive analytical model of the problems of
forming the investment potential of the economy based on the assessment
of factors and main risks lends the author’s conclusions scientific credibility
and argumentative value in other areas of investment analysis.

Investments as the main way out of the crisis state of the Ukrainian
economy are defined by Legkostup and Sainchuk (2022), who formulate the
main tasks of this process in the direction of improving the investment
climate, in particular through motivating and stimulating state influence.

The issues of the objective needs of the Ukrainian economy and the
importance of foreign investment are convincingly and illustratively raised
in the publication by Krekhivskyi and Salikhova (2022). They argue for the
possibilities of foreign investment, emphasizing its ability to accelerate
modernization processes and technological innovation as the basis for the
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resource needs of Ukrainian business. The authors stress the need to include
foreign investment in national development plans, which will contribute to
the concentration of capital, including that of foreign investors, in ensuring
post-war recovery and its direction toward industry, which generates a
significant multiplier effect in the economy.

The issue of investment support for the processes of economic systems
emerging from crisis, the formation of a stable basis for sustainable economic
growth, and the development of the Ukrainian economy is actively covered
in scientific journalism and in materials from scientific and scientific-
practical conferences of various levels and scales, both in macroeconomic
aspects and in a sectoral context, especially about individual economic units.
While maintaining the general principle of the uniqueness of the investment
dimension in the process of implementing development strategies, scholars
focus on the features of such processes in different sectors of the economy:
differences in the sources of generating net cash flows as returns on invest-
ments; the specifics of mobilizing investment resources; the nature of target
functions and economic constraints in models for estimating the cost of
attracting them and optimizing structure; as well as models for maximizing
the effect of investments through optimally formed investment programs and
in developing investment risk management policies, etc.

The results of modern scholarly understanding of sustainable economic
development processes, as well as their active scaling and deepening, make it
possible to assert that a new paradigm for managing these processes is being
formed, within which there is an obvious need for scientific assessments and
applied models of functional blocks for solving this main problem.

The article puts forward the hypothesis that investment activity is a key
tool for sustainable development and for increasing the competitiveness of
Ukrainian trade enterprises, an integral component of strategic models of modern
business, and a modulator of the contemporary development trajectory. Under a
favorable investment trajectory, these relationships become not only the basis of
stability but also a source of synergy that can enhance the resilience of the trade
sector, ensuring its integration into global value creation chains and increasing its
social and economic efficiency. To test the hypothesis, general scientific methods
were used: formalization, historical analysis, abstraction, general logical methods
(analysis, synthesis, induction, deduction), generalization, and ascent from the
abstract to the concrete, as well as specific socio-economic methods based on the
dialectical approach to understanding the essence of the development process in
accordance with the object and subject of the study. The information base of the
study included scientific works by domestic and foreign scholars on investment,
sustainable development, and the formation and assessment of enterprise
competitiveness, as well as materials from the State Statistics Service of Ukraine
and the National Institute for Strategic Studies.

The main part of the article consists of two sections: the first analyzes
indicators of the sustainable development of Ukraine’s trade sector, and the
second describes a modern investment model for ensuring the competitiveness
and sustainable economic development of Ukrainian trade enterprises.
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1. The investment paradigm for sustainable economic
development of Ukraine’s trade sector under martial law

Trade, as a branch of the national economy that is directly exposed to
the external environment and depends on how the quality of its activities is
assessed, must not only establish competitive product benchmarks but also
ensure a high technological standard of trade service provision, adequate
equipment with modern technical means in attractive configurations, and
convenience for consumers in obtaining these services. The ability of an
enterprise to quickly introduce innovative tools into trade processes, find new
technological solutions, and use know-how is one of the main sources of
strengthening competitiveness, and, according to the study, this capacity not
only persists under martial law but also continues to develop.

In addition to destruction caused by shelling, loss of goods, and the
outflow of human resources to safer regions or abroad, Ukrainian trade enterprises
face problems related to insurance and cost reimbursement, pressure on the use of
their own reserves, the need to maintain working capital, and the preservation
of the current operational capacity of personnel. When a trading business operates
under such conditions, financial and economic mechanisms become unbalanced,
paradoxically, however, enterprises strengthen their potential for survival and
future development through an innovative approach. E-commerce and omni-
channel trade are developing rapidly, logistics routes are being rationalized in
terms of delivery volume and cost intensity, and enterprise management systems
are increasingly incorporating modern technologies based on the digitalization of
accounting, cost, and organizational indicators of commercial transactions, and
models for analyzing and planning financial and economic performance under
current financial and management accounting standards adopted by the enterprise.

The depth of the destruction of the Ukrainian economy and the
estimated losses during the full-scale invasion of the russian federation have
been assessed in numerous publications by statistical and analytical
institutions in Ukraine and abroad. In a study prepared by the World Bank
Group, the Government of Ukraine, the European Commission, and the UN,
the amount of losses and, accordingly, the cost of post-war reconstruction in
Ukraine as of the end of 2024 was estimated at almost USD 524 billion,
which exceeds previous estimates by USD 38 billion. The housing sector,
transport, energy and mining facilities, trade, and industry were most
affected. In the regional dimension, the most affected were Donetsk,
Luhansk, Kharkiv, Kyiv, Chernihiv, and Zaporizhzhia regions. According to
the study (World Bank, 2024), the direct damage to Ukraine at the time of
the assessment amounted to almost USD 176 billion.

Due to the destruction, the pace of Ukraine’s economic dynamics
achieved in the pre-war period was lost. In addition to the destruction of
infrastructure, a crisis in the logistics sector and, most importantly, a decrease
in solvent demand in the domestic market were added. Experts consider
the prerequisites that have developed in the realities of martial law to be the
starting point for reviving the Ukrainian economy and bringing it to a
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competitive position in terms of such tasks as restoring the infrastructure
complex, developing the logistics system in general and with reference to the
specifics of industries, strengthening energy security, stimulating domestic
demand in commodity markets, etc. This involves the targeted concentration
of financial resources, both public and private, as well as opportunities to
attract external donor assistance, in particular within the framework of
existing mechanisms and European instruments (Plan for the Ukraine Facility
2024-2027, n. d.), for the reproduction of locomotive sectors of the economy
to launch the entire contour of social production into sustainable processes of
economic development.

Capital investments in such conditions acquire a system-forming
significance, contributing to ensuring macroeconomic stability and financial
self-sufficiency of the state. Investment resources are especially in demand
in such strategically important sectors of the economy as transport and digital
infrastructure, energy, agro-industrial complex, dual-use industry, trade and
services, which should systematically form a competitive national production
complex on new technological platforms, function effectively in conditions
of acquiring a sufficient margin of economic security, and ensure sustainable
development of territories.

The prerequisite for the upward movement of the Ukrainian economy
in the future is the increase in gross fixed capital accumulation in all chains
and at all sites of social production. This focuses on the real processes
of investment in fixed assets and resources and ensures the dynamics of
economic growth. Investments in fixed capital with innovative content are a
means of increasing labor productivity on a modernized production base, as
well as the creation of high-tech jobs, achieving product quality in the metrics
of progressive standards, benchmarks according to the criteria of
competitiveness in the national and global markets.

Analyzing the dynamics of the level of gross fixed capital
accumulation in Ukraine in 2020-2024 (in % of GDP) (Figure 1), it should
be noted that the presence of a cyclical nature of fluctuations in parameters
with an increase in the base of deviations as a manifestation of the sensitivity
of the investment environment to foreign policy and economic shocks.
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Figure 1. Level of Gross Fixed Capital Formation in Ukraine, 2020-2024

Source: Compiled by the authors based on data from the State Statistics Service of Ukraine (n. d.).
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During the COVID-19 pandemic in 2020-2022, there was a gradual
decrease in this indicator, and with the invasion of the russian federation
in 2022, private investment declined almost critically due to difficulties in
accessing financial resources and the curtailment of project self-financing
programs because of the direct threat of losing investments. However, in
2023, a sharp increase in this indicator was recorded, which coincided with
the launch of international support programs, the mobilization of grant and
blended financing within the framework of the Ukraine Facility initiative, as
well as the implementation of national investment incentive programs, in
particular, state guarantees for investment projects. The fluctuations in the
share of capital investment in 2024, while remaining significantly higher than
in the previous war years, were mainly caused by organizational factors and
did not destroy the general model of investment support for stabilization
processes and the formation of development potential in the country.

The change in investment dynamics in 2024 can also be cautiously
interpreted as a transformation of processes from emergency recovery of
critical industries to a gradual transition to strategic development of the
economy in a systemic structure. The key reason for the growth of gross fixed
capital formation in Ukraine at this time was the urgent need to mobilize
resources into the defense-industrial complex to ensure national security and
focus the production sector on military needs. At the same time, such an
investment structure forms a unique basis for the development of techno-
logies in the defense sector, which can become a driver of post-war economic
development and strengthen the country’s export potential.

The main factors in the restoration of investment activity in the
economy were the priority financing of capital investments in the defense-
industrial complex and in the restoration of destroyed infrastructure. These
initiatives were implemented primarily through state funding. An important
supporting factor was the assistance of international partners, in particular in
the restoration of social infrastructure (schools, kindergartens, hospitals,
bomb shelters), as well as transport infrastructure (roads, bridges, etc.).
Investment activity in the corporate sector of the economy also gradually
increased (Bazylyuk et al., 2025).

Analysis of the dynamics of capital investments by type of economic
activity in Ukraine in 2020-2024 allows us to identify key trends in the
change in investment activity in conditions of prolonged high economic
turbulence caused by both internal structural challenges and shocks caused
by a full-scale invasion. Overall, the volume of capital investments increased
from UAH 419.8 billion in 2020 to UAH 534.4 billion in 2024 (Figure 2),
which can be considered signs of a gradual recovery of the economy after the
crisis shocks associated with the COVID-19 pandemic and the destruction
during wartime. A feature of the process is that investment activity in Ukraine
was mainly manifested in strategically important sectors of the economy.
However, the intensity of growth by type of economic activity is uneven, as
indicated by obvious imbalances in the structure of aggregate capital
investments.
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According to the increasing intensity of investment activity, the
following sectors of the country’s economy can be identified: agriculture
(118%), industry (136%), and construction (110%), where state policy aimed
at supporting production potential and ensuring the country’s food security
is implemented. The state’s efforts to ensure the harmony and systematic
nature of economic development programs are manifested in the growth of
investments in information and telecommunications (122%) and financial
activities (165%) under digitalization and financial infrastructure
modernization projects, including for the post-war period. Thus, the
generalized structural characteristics of capital investments over the past five
years indicate an update of the system of priorities: strengthening the
investment impact on the development of the medical, financial, trade, and
industrial sectors, which are experiencing an increased burden in the
processes of adapting the economy to martial law conditions and forming
the potential for recovery in the post-war period.

2. Competitiveness and sustainable development of Ukrainian
trade enterprises: an investment model for ensuring

The preservation of acquired competitiveness and the restoration of
economic development potential under current conditions of adaptation
of the national economy to the effects of external military aggression and
global economic challenges depend almost directly on the real intensity of
trade enterprise activity. Trade, as an important component of the country’s
economic complex, plays a system-forming role in shaping the consumer
market according to the structure of population demand, supporting econo-
mic activity in the regions, and ensuring fiscal stability.

Under conditions of unpredictable shocks and turbulence in the
operating environment, trade enterprises require the implementation of
modern mechanisms for preserving and developing competitive advantages
in the long term. The multitude of destabilizing factors complicates tradition-
nally constructed schemes of strategic planning and operational management
for business entities, and these models must be supplemented with para-
meters formalized in functional dependencies and, in essence, with new
matrices of determinants.

In current trade practice, modern automated systems for managing
trade turnover and marketing models for processing and applying big data to
forecast demand are being used increasingly widely. This reflects both
investments already made, domestic and foreign, and the objective need for
substantial further investment in these areas. The effectiveness of investment
in strengthening the ability of Ukrainian trade enterprises to survive and
maintain their development potential under martial law is confirmed by rising
labor productivity, business expansion, and the creation of new jobs. In other
words, it is reflected in the development of human capital according to
modern quality criteria, stronger integration ties with foreign partners, greater
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export-import potential, and the accumulation of a reserve of economic
security and competitiveness.

Therefore, investments in the trade sector allow us to preserve and simul-
taneously develop an important element of the country’s economy, which
ensures the systematic functioning of its economic mechanism, the stability of
the market both internally and externally.

The statistical profile of the assessment of the activities of Ukrainian trade
enterprises from 2020 to 2024 does not reveal the stability of the trends in the
change of indicators, since the analytical array is constantly supplemented with
data on current factors that either stimulate or inhibit their development, which
expands the field of analysis and requires additional tools to ensure comparability
(Table 1).

Table 1
The dynamics of key performance indicators
of Ukrainian trade enterprises for 2020-2024

Wholesale turnover of wholesale | e, 6 | 337740 | 276830 | 3382.00 | 3477.22
enterprises, UAH billion

Rate of change in wholesale

turnover of wholesale - 137.15 81.97 122.17 102.82
enterprises, %

Retail turnover, UAH billion 1201.60 = 1443.80 @ 1396.30 @ 1855.40 2171.98
Rate of change in retail turnover, % _ 120.16 06.71 132.88 117.06
Retail turnover of retail enterprises,

UAH billion 868.3 1044.5 971.1 1248 1511

Rate of change in retail turnover of
retail trade enterprises, %

Number of operating trade
enterprises, units

Rate of change in the number of
operating trade enterprises, %
Residual value of fixed assets and
intangible assets of trade
enterprises (as of the end of the
year), UAH billion

Rate of change in the residual value
of fixed assets and intangible assets
of trade enterprises, %

- 120.29 92.97 128.51 121.07
98369.00 = 97038.00 67395.00 79577.00 H/1T

- 98.65 69.45 118.08 -

228.60 240.70 260.60 277.50 H/IL

5.29 8.27 6.49

Source: compiled by the authors based on data from the State Statistics Service of Ukraine (n. d.).

The analysis of the dynamics of key indicators of trade enterprise
activity in 2020-2024 covers periods of large-scale crisis phenomena in
Ukraine, including the COVID-19 pandemic, economic turbulence, logistical
distortions in commodity supply, and direct destruction and losses during
martial law. Nevertheless, the industry survived and retained its motivation
for development. Overall, retail turnover increased from UAH 1 201.6 billion
in 2020 to UAH 2 171 billion in 2024. This can be regarded as evidence of
the preservation and growth of domestic consumption and demand, as well
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as of the flexibility of retail businesses in adapting trade service technologies
through online sales, the development of delivery methods, and the
implementation of marketplace systems. At the same time, these indicators
were also influenced by inflation. In addition, the number of operating trade
enterprises declined during the same period, especially in 2022, when the rate
of decline reached 15.3%. Some enterprises found themselves in zones of
active hostilities or occupation, while others relocated to safer regions and
have not yet achieved economic certainty. The moderate pace of this decline
confirms the sector’s strong capacity for survival. Another positive signal for
assessing the prospects of sustainable economic development is the increase
in the residual value of fixed and intangible assets, which rose from
UAH 228.6 billion to UAH 277.5 billion in 2023.

According to the general assessment of investment activity in trade,
its selected directions should be specified: infrastructure renewal and
strengthening enterprise potential through an innovative approach, moder-
nization of management systems, etc. Thus, despite the real threat of
destruction and losses, the trade sector demonstrates signs of a gradual
transition to a transformational economic model based on the structural
adaptation of commodity policy, equipping enterprises with new-generation
technical means, and the modernization of models for assessing competiti-
veness and implementing them according to the criteria of innovative content
and substantiation of the target level of economic security.

In this context, modern concepts of sustainable development of econo-
mic systems, built on the criteria of balance of economic interests, environ-
mental and social responsibility, and the efficiency of their functionning,
acquire special importance.

In this methodological construction, the implementation of the
principles of ensuring sustainable economic growth and development of
economic systems is declared as a tool for increasing their competitiveness,
the effect of which is manifested in changing the parameters of activity by
highlighting such abilities as adaptability, innovation, and efficiency in
responding to the challenges of a dynamic market environment.

According to Pylypenko (2020), sustainable development is one of the
most important factors in ensuring the competitiveness of an enterprise in
modern business conditions in the strategic management paradigm, which the
author structurally defines as a formed sequence of qualitative changes in
characteristics in the current and long-term periods according to the target
function of systemic interconnection in a balanced mechanism for managing
the development of the economic, social and environmental subsystems of
an enterprise in response to the challenges of the external environment.

The above definition is quite widely supported in modern scientific
discourses and allows us to generalize approaches and build the following
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essential characteristic of the process: sustainable economic development of
an enterprise is a process of long-term balanced upward movement of the
economic system with the transition to higher phases of the life cycle based
on achieving target rates of economic growth with the simultaneous
formation of a sufficient level of economic security and social responsibility,
coordination of the interests of all subjects of interaction in the external
environment based on a substantiated model of operational adaptability.

Therefore, the ability of an enterprise to quickly adapt to changes in
the external environment and restore the economic balance of the system
ensures the preservation of competitive positions and the strengthening of
long-term competitiveness.

In the context of the concept of sustainable economic development of an
enterprise, the functional capacity of the system is ensured by the following
integral elements: production, personnel, marketing, financial, and investment
dominant spheres, which are organic components of the mechanism for forming
long-term and stable efficiency and competitiveness of a business entity
according to reasonable standards of presence in the market.

Among the listed components, the investment dominant sphere is of
particular importance, the key purpose of which is to update the technological
base of activity, increase production potential, introduce new business
models, increase energy efficiency and environmental safety, develop human
capital according to modern quality criteria, etc. Investments create unique
competitive advantages that may be unavailable to other market players in
the short term.

Thus, investment activity with innovative content is not only a condition
for sustainable economic growth and development, but also a determining factor
in strengthening the competitive position of an enterprise that has already
formed a high technological level, flexibility in view of the instability of the
operating environment. The need for investment in the trade industry is
constantly growing, despite the stresses of martial law. Direct restoration of the
material and technical base, its modernization, innovative transformations of
the management system, digitalization of business processes, development and
implementation of modern logistics projects and infrastructure, technological
modernization, and equipping of end-user service processes are generalized
characteristics of the directions of capital investment in trade.

From the point of view of today’s planning for the restoration of the
industry according to modern standards, the above benchmarks constitute a
map of investment support directions in the strategic field of development,
which takes into account the potential progress of scientific and technological
progress and the possibility of significantly expanding and deepening the
innovativeness of the content, changing the metrics for assessing competitive
advantages.
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Figure 3 presents the dynamics of investment volumes in non-current
assets of trade enterprises in 2020-2024, with a division into tangible and
intangible components. A general analysis of their volumes in 2020-2024
proves the validity of a number of important conclusions regarding the
transformation of the industry’s investment behavior in conditions of deep
economic and security challenges. Thus, during the period under study,
significant fluctuations in the volumes of capital investments were observed,
which reflect the business response to crisis processes — the COVID-19
pandemic, the full-scale invasion of the russian federation, the destruction of
infrastructure, and the decline in the purchasing power of the population as
the main factor in the development of trade.
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10000000

0
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® [nvestments in tangible assets u Investments in intangible assets

Figure 3. Structural characteristics of investments in the "trade" sector
by volume of investments in tangible and intangible non-current assets
in Ukraine in 2020-2024, in %

Source: compiled by the authors based on data from the State Statistics Service of
Ukraine (n. d.).

The recovery of investment activity became evident in 2024: the
volume of investments in the industry exceeded UAH 80 million, almost
twice the level of previous years. Clear signs of gradual business recovery
emerged, supported during this period by the state, international partners, and
the institutional framework of the country’s economic governance.
Logically, the main volume of investments was directed toward the
development of tangible assets, given enterprises’ urgent need to restore their
material and technical base, infrastructure capacity, and logistical support for
trade operations. Characteristic of this period is not merely the replacement
of lost fixed assets, but also the implementation of development projects
based on both extensive and intensive approaches and on modern criteria of
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efficiency and innovation. At the same time, the relatively balanced structure
of investments in the intangible assets of retail enterprises in 2020-2024
(see Figure 2), where their share remains significant and fluctuates within
5-7%, indicates that the industry has maintained its strategic course toward
supporting intangible factors that strengthen competitiveness, including
digital technologies, modern software, branding and marketing moderni-
zation, and innovations in business management.

Maintaining the relative stability of such investments, even during
periods of economic turmoil, indicates an already formed strategic orien-
tation of enterprises toward a long-term competitive trajectory: expanding
their segment of presence in the commodity market while maintaining a
stable position of competitive advantages, introducing innovative means
of forming a stable consumer audience, and developing effective models of
commercial interaction with counterparties under agreements, etc. That is,
the choice of innovative investment instruments is an indicator of the
transition of the trade business to a model of sustainable economic develop-
ment based on the functioning of intangible assets as a component of the
balanced movement of the economy as a whole.

Thus, the development of trade enterprises in recent years demonstrates
examples of combining short-term needs for material renewal with long-term
investments in the intangible factor of strengthening competitiveness, which
corresponds to the concept of sustainable development of management systems
and strengthens the position of the trade sector in a turbulent economy.

As statistics show, trade solves these tasks in the absolute majority of
analysis periods on the basis of self-financing of investment activities, which
significantly restrains the pace of investment growth (Table 2).

Table 2
The sources of financing for capital investments by economic activity type

"Wholesale and retail trade; repair of motor vehicles and motorcycles™
in Ukraine for 2020-2024

Source Amount, Amount, Amount, Amount, Amount,
UAH Share, UAH Share, UAH Share, UAH Share, UAH Share,
o % o % i % o % e %
million million million million million
2.13 0.01 -

Local

budget 44.60 0.10

funds

Own

funds of

S?.tfersan 4 2886549 9408 4272225 9842 2121657 97.45 2594285 9883 4316177 9774
organi-

zations

Bank

loans and

?§2§; 171321 | 558 | 63434 | 146 | 53375 | 245 | 277.69 | 106 @ 90477 | 2.05
UAH

million
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End of Table 2
s 7z o % i % i % o )
million million million million million
Invest-
ment
compa-
nies, - 4,73 0.01 -
funds,
etc., UAH
million
Total 30683.20 43405.91 21772.37 26249.67 44158.74

Source: compiled by the authors based on data from the State Statistics Service of Ukraine (n. d.).

Although the analysis of the dynamics of the volume and structure of
capital investments in Ukraine’s trade sector during 2019-2023 shows
growth in 2024 by 1.44 times compared with 2020, when investment support
for the sector was provided mainly by the own funds of enterprises and
organizations, the share of which consistently exceeds 94% of the total
volume of capital investments, there remains a high inherited dependence of
the intensity of investment development processes on the internal financial
capabilities of the business entities themselves.

The share of bank loans and other loans during the studied period
fluctuated within the range of 2 to 6%, and this is an insufficient level of use
of debt instruments in financing innovation processes to support the pace of
economic development.

Thus, the modern model of investment support for the activities of
business entities in trade is mainly self-financed, which at the same time
limits the possibilities of accelerating structural transformations of the sector
and necessitates the improvement of state incentive mechanisms and
attracting institutional investors.

From the perspective of sustainable development, the expansion of the
share of real investments in intangible assets reflects the current adaptation
of the trade sector and its modification in accordance with modern innovation
models and existing realities of activity, and also actualizes the need to
reassess its own market position and the trajectory of its expansion with a
sufficient margin of competitiveness, despite the deep uncertainty of the
prospects for activity and the aggressiveness of external factors.

The positive dynamics of capital investments, maintaining a focus on the
innovation component, as well as the growth of the total volume of investments
in 2024, according to the general assessment, are a sign of real processes of
restoring economic activity, increasing the investment capacity of Ukrainian trade
enterprises and creating prerequisites for them to acquire a margin of
competitiveness in the long term based on sustainable economic development.

The statistical view of the strength of investments in the trade business and
the level of their innovation (Table 3) supports the previous conclusions
and demonstrates a clearly expressed positive trend in increasing investment
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and innovation activity in the industry. Over the five years, the volume of
investments in enterprises increased by 23.3%. This is undoubtedly evidence
of growing investor confidence in the Ukrainian trade sector, its rising investment
attracttiveness, and its orientation toward development and modernization.

Table 3
Indicators of investment attraction and innovation utilization
by Ukrainian trade enterprises for 2019-2023

2019 2020 2021 | 2022 | 2023

Volume of investments in trade enterprises, UAH billion 59.6 63.0 664 69.8 735
Share of trade enterprises that implemented innovations, % 13.2 145 157 | 163 171
Number of innovation projects in the trade sector, units 263 278 295 310 = 328
Volume of expenses for innovations in the trade sector,

UAH billion 5.2 5.7 6.1 65 7.0

Source: Compiled by the authors based on data from Statista (n. d.).

In addition, positive changes should be noted directly in the innovation
activity. The share of enterprises implementing innovations has increased
significantly, which indicates business adaptation to modern technological
challenges, the introduction of digitalization across operational processes, and
the formation of clear contours of competitiveness in domestic and foreign
markets. Indirect evidence of the achievement of a new quality of enterprise
functioning through innovative activity is provided by the statistics on the
implementation of innovative projects in the trade sector, the number of which
steadily increased during the period under study (see Table 3).

The parameters of this process are detailed by data on the steady increase
in spending on innovations in trade, which can be considered evidence of a
strategic reorientation of Ukrainian trade enterprises toward modernization of
the technological support process, optimization of operational schemes, and the
introduction of new business models. According to the general assessment, these
trends are regarded as a sign of the gradual strengthening of the investment
potential of the Ukrainian trade sector, according to the innovation principle and
the content of activity reform.

The obtained study results of the processes of Ukrainian trade enter-
prises’ competitiveness formation and the prerequisites for their sustainable
economic growth in the realities of martial law can be considered a
verification of theoretical management models already accepted by science
and practical business in this segment of financial and economic activity.

General and special methods for assessing enterprise competitiveness,
as adopted in theoretical and applied interpretation, are based primarily on
the assessment of the investment support for this direction of managerial
influence. Thus, according to the positions shown in Figure 4, it is possible
to formalize the content of the enterprise’s areas of activity in projection onto
the content of the objects for assessing its competitiveness, the place of
investments in ensuring their required level, the implementation tools, as well
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by business area and assessment criteria

Enterprise investments: directions and main tasks
Figure 4. Investment support for the competitiveness of a retail enterprise
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The issue of the investment dimension of enterprise economic growth pro-
cesses in the context of ensuring target growth rates is most convincingly forma-
lized in the economic and mathematical interpretation of Damodaran (2025).
In generalized form, the model has a linear equation expressing the
dependence of the target rates of enterprise economic development in period
n on the level of capitalization of retained earnings received in period n-1,
considered a potential source of reinvestment, and on the level of return on
the enterprise’s equity in the same period n-1:

gn=b - ROE,

where: gn is constant rate of profit growth;
b is a level of capitalization of retained earnings;
ROE means return on equity.

If the acquired return on equity (ROE) in the period n-1 was 8%, and
according to the current policy of the enterprise, 40% of the net profit
received is capitalized, then in the subsequent period, this can ensure the rate
of economic growth gn =8 - 0.4 =3.2%.

Both the theoretical position of modern scientists regarding factor
dependencies, their formalization in economic and mathematical models, and
the obtained results of the systemic analysis of the state and prospects for the
development of Ukrainian trade enterprises in the realities of martial law
coincide in a methodological approach, which allows us to predict with a
certain degree of confidence the development trajectories of this economic
system, examining the nature and content of the factors generated by the
operating environment in conditions of force majeure, overcoming the crisis,
restoring the ability to sustainable economic growth and development,
increasing competitiveness with access to stable competitive positions in the
market.

Conclusions

The full-scale invasion by the russian federation became the direct
cause of the destruction of the asset base of the trade sector of the Ukrainian
economy. This led to substantial direct business losses and deformation of
the economic system, shifting the enterprise operating paradigm from
developmental to adaptive and anti-crisis; disrupting commercial activity
through breaks in logistics chains and supply channels; weakening
commodity supply; and reducing trade turnover because of infrastructure
damage and declining household solvency.

The results of the study show that, despite a severely adverse
exogenous operating environment, enterprises in the sector demonstrated
high adaptability and resilience, quickly reorienting themselves toward
innovative technological platforms and new business models in order to
preserve their competitiveness and maintain a strong position in the market.
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Strategic efforts to modernize the material and technical base and to
introduce digital technologies and innovative approaches to the management
of trade enterprises under these difficult conditions have created, in resource
and instrumental terms, the potential for the sustainable development of the
industry.

In the context of the above, Ukrainian trade enterprises are gradually
transforming their organizational and economic mechanisms in accordance
with modern standards and development criteria, laying the foundation for
intensive growth rates and implementing maximization programs with a
transition to a dynamic model of long-term economic development.

The generalization of theoretical approaches to assessing the
prerequisites, means, and models for ensuring sustainable economic
development of economic systems, their features during a crisis period, and
the results of research into the real processes of the trade industry functioning
under force majeure conditions as a segment of the Ukrainian economy allow
us to formulate its definition in theoretical terms as a process of long-term
balanced movement of the system based on achieving target rates of
economic growth with the simultaneous formation of a sufficient level
of economic security and social responsibility, as well as coordination of the
interests of all subjects of interaction based on a substantiated model of
operational adaptability.

In addition to the methodological tools for managing this process, the
main principles of its implementation have been formulated: adaptability,
innovation, and responsiveness to the challenges of the market environment.
Maintaining enterprise competitiveness is organically ensured by providing
the system with an economic drive based on models of sustainable economic
growth and development, supporting the stability of the acquired competitive
position under conditions of post-war recovery and management based on
modern paradigms for governing these processes in peacetime.

Investment activity is a key tool for sustainable development and
increasing the competitiveness of Ukrainian trade enterprises, an integral part
of strategic models of modern business, and a modulator of the trajectory of
modern movement.

The proposed hypothesis concerning the leading role of enterprise
investment activity in ensuring sustainable economic development and
competitiveness, its indispensability within modern strategic business
models, and its function as a modulator of the contemporary development
trajectory—through strengthening the stability of the trade sector, supporting
integration into global value creation chains, and increasing socio-economic
efficiency — is confirmed. It was found that the creation of a flexible
mechanism for taking internal and external factors into account determines
the enterprise’s specific investment needs, which at this stage correspond to
a policy of adaptation to dynamic changes in the economic environment and
are subsequently filled with the parameters of resource provision for
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sustainable economic development. The investment trajectory aimed at
achieving target rates of economic development thus becomes a source of
greater sustainability and competitiveness, as illustrated by the organic
relationship between the areas of investment influence and the objects used
to assess the system’s competitive potential.

Despite the dynamics of factors influencing the effectiveness of the eco-
nomic system, both in terms of content and in terms of the strength of the impact
on the features of the tools for solving problems of functioning in the face of
new challenges by means of investment response, these issues require further
research in the field of financial engineering and economic management of the
system according to the criteria for achieving target rates of sustainable
economic development and the level of competitiveness.
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performance of B2B and B2C models, parti-
cularly in terms of resource utilization efficiency,
solvency, and operating financing policies. The
authors also substantiate the key KPIs for
assessing business models. The findings demons-
trate a higher level of efficiency in the functioning
of the B2B model in Ukraine. The calculated
industry benchmarks are proposed as a basis for
conducting GAP analysis at the enterprise level.
The identified patterns and trends in the develop-
ment of trade business models allow for the
formulation of assessment principles that constitute
an integral part of the methodology. The results
obtained confirm the hypothesis regarding the
effectiveness of applying KPI systems in combi-
nation with GAP analysis of deviations in evaluating
the efficiency of TE business models. The proposed
methodological approach takes into account the
specific features of the structural components of TE
business models and ensures a strong managerial
focus on the use of assessment results.

Keywords: business model, effectiveness,
KPI system, composite indicator, performance
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Introduction

In the context of transformational changes driven by internal
challenges and global trends, the trade sector in Ukraine is undergoing
significant structural and functional transformations. In particular, the growth
of digitalization, increased competition, the evolution of consumer prefe-
rences, changes in the purchasing power of the population, and the impact of
military operations within the country are shaping new conditions for the
functioning of this sector of the economy.

Under such conditions, a comprehensive approach to assessing enter-
prise activities, performance, and efficiency becomes increasingly important.
Such an assessment can be conducted at the level of business models, as
analyzing an enterprise through its business model enables a broad and
structured consideration of key aspects of both its external and internal
activities, while also systematizing approaches to doing business.

The concept of a "business model has become widespread in both
academic research and practice, largely owing to the work of Osterwalder
and Pigneur (2017). Contemporary scholars continue to actively develop this
concept. For example, Ruda and Todoshchuk (2024) summarize e-commerce
business models in Ukraine, while Zybarev et al. (2025) systematize
interpretations of the essence of business models. Nagara (2023) substan-
tiates the mechanisms of business model transformation under the influence
of digital technologies and increasing instability, whereas Kononov (2025)
identifies the features of business model formation based on digital
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marketing technologies. Studies by international researchers are also devoted
to innovative business models. In particular, Snihur and Markman (2023)
systematize the evolution of business models through innovation under the
influence of competitive dynamics and sustainable development concepts.

However, the issue of assessing the effectiveness of business models
across specific groups of enterprises or sectors of the economy remains
insufficiently explored. Among Ukrainian scholars, the work of Shostak
et al. (2025) is noteworthy, as it generalizes approaches to business model
evaluation, including both quantitative and qualitative methods, as well as
approaches to identifying and describing business models. The study by
Shulga and Omelenchuk (2022), which focuses on business models in the
banking sector, is also important; the authors cluster banks according to their
business models and evaluate each cluster. Leppénen et al. (2021), based on
an analysis of 169 companies, examine the relationship between business
model novelty and enterprise performance, concluding that novelty influen-
ces performance only in combination with other factors. Zhang (2024), based
on a review of 445 scholarly publications, identifies key components of
successful business models: novelty, efficiency, sustainability, scalability,
and value co-creation.

Therefore, the issue of evaluating the effectiveness of business models
of retail enterprises (RESs) is highly relevant under current conditions. It is
Important to generalize and systematize scientific developments related to
theoretical, methodological, and practical approaches to assessing business
effectiveness and efficiency. Since a business model represents a set of
structural elements and the system of relationships among them, its evalua-
tion should be based on a comprehensive approach to ensure meaningful and
reliable results.

Methodological approaches to business evaluation can be broadly
classified into three groups: quantitative, qualitative, and mixed. Due to
advances in digital technologies and artificial intelligence (Al), many qualitative
approaches have evolved into mixed ones, as certain qualitative indicators are
increasingly being quantified. At the same time, quantitative approaches can be
divided into two main categories: evaluation based on key performance
indicators (KPIs) and evaluation based on composite (integral) indicators. Both
approaches have established their respective roles over decades of theoretical
development and practical application. However, since the evaluation of
enterprises through the prism of business models remains methodologically
underdeveloped, it is advisable to critically examine each approach.

The aim of the research is to develop a methodological approach to
evaluating the effectiveness of business models of trade enterprises based on
a comprehensive analysis and generalization of quantitative and qualitative
methods for assessing enterprise performance.

It is hypothesized that the use of KPI systems in combination with
qualitative analysis provides a comprehensive and management-oriented
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assessment of the effectiveness of trade enterprise (TE) business models,
compared to the use of composite indicators, which are unable to provide
sufficiently complete results for managerial decision-making.

The methodological basis of the study includes general scientific
methods such as analysis and synthesis, induction, and deduction, used to
generalize theoretical approaches to assessing the effectiveness of TE busi-
ness models. Methods of systematization, comparative analysis, and scien-
tific generalization are employed to analyze the literature. Statistical and
comparative methods are applied to examine the dynamics and structure of
financial and economic indicators of TEs in Ukraine in the context of B2B
and B2C business models.

The assessment of business model effectiveness is carried out using
ratio analysis of key performance indicators in combination with qualitative
evaluation of performance outcomes. The main body of the article consists
of four sections. The first section examines quantitative approaches to
assessing business effectiveness and efficiency, while the second focuses on
qualitative approaches, with particular attention to those widely applied in
practice. The third section presents a dynamic analysis of the effectiveness
and efficiency of B2B and B2C business models in Ukraine based on
statistical data. The fourth section proposes theoretical and methodological
approaches to evaluating business model effectiveness in the trade sector.

1. Quantitative approaches to evaluating business models:
comprehensive indicator vs. KPI system

In foreign academic and educational literature, the approach to the
comprehensive assessment of enterprise performance based on groups of
indicators began gaining popularity in the mid-20th century. The most
influential approaches, developed in the 1990s, have achieved widespread
practical application and remain relevant today.

Performance Measurement System (PM). A significant contribution to
the development of enterprise evaluation systems based on indicators was made
by the British scholar Neely, whose work synthesized the results of many years
of research conducted by a group of British scientists (Neely, 2002). Perfor-
mance Measurement is defined as a comprehensive system for evaluating
enterprise effectiveness, ensuring alignment among financial, operational,
and strategic dimensions. This approach goes beyond purely accounting
functions and involves the use of indicators as tools for management, control,
and strategic feedback. A key feature of Performance Measurement systems
is their multidimensionality, which allows for the consideration of different
time horizons and sources of value creation. This enhances the adaptability
of evaluation systems to the specifics of an enterprise’s business model and
increases their practical relevance in performance management.
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KPI1 System (Key Performance Indicators). The emergence of the
concept of a KPI system does not have a clearly defined origin in the litera-
ture; however, its modern interpretation is primarily associated with
Parmenter (2007), who developed the idea of linking enterprise goals with key
results. Since then, KPIs have become widely used in both theory and
practice. The KPI system is based on the principle of multidimensional
performance measurement, according to which enterprise success cannot be
adequately captured by a single aggregate indicator. Within this framework,
each indicator serves a specific analytical function and reflects a particular
aspect of the implementation of a strategy, business model, or business
process. A fundamental advantage of KPI systems is their managerial
orientation: indicators not only record performance outcomes but also
function as tools for monitoring, control, and decision-making adjustment. It
is useful to distinguish between key performance indicators (KPIs) and key
result indicators (KRIs). KPIs typically reflect the efficiency of operational
or functional processes and are predominantly short-term and tactical in
nature. In contrast, KRIs focus on evaluating the achievement of strategic
outcomes and reflect the aggregated results of business model or strategy
implementation.

The Balanced Scorecard (BSC) system was developed in 1992 by
D. Norton and R. Kaplan. It evaluates enterprise performance across four
perspectives: financial, customer, internal processes, and learning and
growth. Kaplan (2009) traces the 17-year evolution of the Balanced
Scorecard from a performance measurement tool to a comprehensive
strategic management system integrating financial and non-financial
indicators. He emphasizes the growing importance of intangible assets, the
need for long-term strategic objectives, and the value of a multidimensional
performance assessment system. A central element in the evolution of the
BSC is the introduction of strategy maps, which formalize cause-and-effect
relationships among investments, internal processes, customer value
propositions, and financial outcomes. Thus, the BSC has evolved from a set
of independent metrics into an integrated KPI system aligned with enterprise
strategy.

The practical effectiveness of the BSC is confirmed in the study by
Madsen and Stenheim (2015), which synthesizes over 20 years of research
on the Balanced Scorecard. The authors highlight that the BSC has
significantly expanded both conceptually and in terms of application. Today,
it increasingly functions not as a "pure” measurement tool but as a hybrid
system for performance management and strategy implementation. The
effectiveness of BSC implementation depends largely on the appropriate
selection of indicators and the establishment of meaningful relationships
among them and with strategic objectives.

The described systems of enterprise performance evaluation should
not be viewed as mutually exclusive but rather as complementary.
Performance Measurement represents a general conceptual framework
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encompassing the principles, approaches, and methods of evaluating
performance. It defines what should be measured and for what purpose, but
does not prescribe specific indicators or tools.

The KPI/KRI system is an applied instrument of Performance Measure-
ment that enables multidimensional assessment through the selection and use of
specific indicators without requiring a rigid strategic architecture.

The Balanced Scorecard, in turn, is a formalized management system
that integrates Performance Measurement and KPI/KRI systems into a
unified, strategy-oriented framework. Its distinctive features include clearly
defined perspectives, explicit cause-and-effect relationships among
indicators, and a strong focus on strategy implementation rather than merely
performance measurement.

Contemporary academic and practical research on indicator systems
primarily focuses on their application in specific fields and areas of activity
(Ghahremani-Nahr & Nozari, 2021; Gorobets, 2025; Dipura & Soedian-
tono, 2022; Shaleva, 2024), as well as on improving KPI systems in the
digital economy (Setiawan & Purba, 2020; Mulissa & Abdul-Kader, 2025).
Ukrainian scholars Tsalko and Nevmerzhytska (2019) identify the most
common KPI groups as financial performance, business processes, customer
activity, and personnel management. Semenenko (2023) emphasizes the role
of KPIs in performance evaluation and outlines the stages of their
implementation. Shumilo et al. (2024) also describe implementation stages
and provide a list of widely used business indicators.

In contrast to indicator-based systems, composite (integral) indicators
are widely used in enterprise evaluation. The most well-known include
bankruptcy prediction models (e.g., the Tereshchenko model, 2025),
competitiveness indices (e.g., global indices), and indicators of financial and
economic condition (Andrenko et al., 2023; Mykhaylik, 2023). In Ukraine,
integral indicators are also used to assess creditworthiness and investment
attractiveness (Cabinet of Ministers of Ukraine, 2016; Ministry of Finance of
Ukraine, 2016). Andrenko et al. (2023) classify methods of integral
assessment into expert evaluation methods, multidimensional statistical
analysis (which underpins many popular models), and data mining techni-
ques. The development of artificial intelligence (Al) significantly contributes
to the expansion of economic and statistical integral models for business
evaluation and data-driven decision-making. However, such models are not
always necessary for practical management purposes.

Both foreign and domestic studies widely use integral indicators for
ranking, benchmarking, and forecasting. However, their applicability in
operational management is limited due to the loss of analytical detail. Making
management decisions regarding business model changes based solely on an
integral indicator requires decomposing it to identify the strengths and
weaknesses of individual components, which calls into question the
practicality of its use.
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In our view, when evaluating the effectiveness of business models of
retail enterprises, it is advisable to apply Performance Measurement and
KPI/KRI systems without necessarily implementing the full Balanced
Scorecard architecture. Avoiding the aggregation of indicators into a single
composite index prevents the loss of information about internal cause-and-
effect relationships, enables evaluation at the level of individual business
processes and responsibility centers, and allows the assessment system to be
adapted to the specific characteristics of retail business models.

2. Qualitative approaches to evaluating the effectiveness
of business models

Among the methodological approaches primarily aimed at qualitative
assessment and used to analyze an enterprise’s business model, the SWOT
analysis should be highlighted first. It is traditionally regarded as a strategic
planning tool in business. SWOT analysis enables the evaluation of both the
internal and external environments of a company, which is critical for developing
an effective business strategy. It helps organizations formulate strategies by
identifying key internal and external factors that influence the achievement of
business objectives. This provides a foundation for analyzing competitiveness and
preparing for potential challenges in the business environment. The assessment of
these factors supports informed decision-making and facilitates the adaptation
of strategies to changing market conditions. However, SWOT analysis is largely
a preliminary diagnostic tool on the basis of which a company develops or adjusts
the design of its business model.

PESTLE analysis, as an extended and more structured form of
environmental analysis, focuses on the external environment, particularly
market conditions, but does not include an assessment of the company’s
internal processes.

Another tool applicable to the qualitative assessment of an enterprise’s
business model is the Accountability Scorecard (ASC), first introduced in 2000.
It is designed to achieve a balance of interests between the enterprise and its
stakeholders by analyzing the interrelationships among them (Rich, 2013).

The Gap Analysis Model is an important component of effective
business management, as it provides a systematic basis for identifying and
addressing discrepancies between the current state of an organization and its
desired future state. This comprehensive approach considers various factors,
including market trends, customer needs, internal capabilities, and the
competitive environment. By comparing the current position with desired
outcomes, the model identifies gaps across different dimensions of activity,
such as product and service offerings, operational efficiency, customer
satisfaction, and employee competencies. Its structured nature enables
organizations to objectively evaluate their performance and identify specific
areas requiring improvement. As a result, managerial efforts can be more
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effectively directed toward closing these gaps and achieving strategic
objectives (Gupta, 2020, p. 2954).

Summarizing the analysis of qualitative methodological approaches,
it can be concluded that most of them perform an auxiliary or preparatory
role in assessing an enterprise’s business model. SWOT and PESTLE
analyses should be viewed as diagnostic tools for evaluating the external and
internal environment, providing an information base for designing or
adjusting business models rather than directly assessing their effectiveness.
The Accountability Scorecard (ASC), in turn, emphasizes the balance of
stakeholder interests, which is important from a corporate governance
perspective but does not directly evaluate business model performance.
Accordingly, the most appropriate qualitative tool to combine with key
performance indicator systems is the Gap Analysis Model, as it provides a
logical transition from measuring current results to identifying strategic and
operational gaps between the actual and desired states of a business model.
Therefore, integrating KPI systems with Gap Analysis makes it possible not
only to assess the effectiveness of a trade enterprise’s business model but also
to identify directions for its further improvement.

The proposed approaches to evaluating the effectiveness of trade
enterprise (TE) business models require further empirical validation using
available statistical data. At the macro level, official statistics allow analysis
of trade enterprise performance only in aggregated terms, distinguishing
between wholesale (B2B) and retail (B2C) models. Given the significant
differences in business operations, revenue structures, and value creation
mechanisms between these models, further analysis focuses on the dynamics
of selected statistical indicators (KPIs) for wholesale and retail trade in
Ukraine. The results obtained form an empirical basis for developing a
system for assessing the effectiveness of trade enterprise business models.

3. Analysis of key indicators of Ukrainian retail business models

To assess the effectiveness of trade enterprise (TE) business models,
it is essential to examine the current state of the trade sector as a whole, taking
into account the dynamics of macroeconomic indicators, changes in the
regulatory environment, and the division of trade into two main categories
based on business models—wholesale (B2B) and retail (B2C). A compre-
hensive analysis of the current state of the trade sector in Ukraine is necessary
both for a scientific understanding of the relationships and processes that
drive the prevalence of specific business models and for the development of
improved trade business models that are aligned with contemporary
conditions.

Trade accounts for more than one-third of total economic turnover in
Ukraine, and its share has remained relatively stable over the past six years.
Specifically, the share of wholesale and retail trade in the total volume of
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goods and services sold in Ukraine fluctuated between 36% and 38% during
the period 2019-2024. The structural dynamics of TE sales are presented
in Figure 1.
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Figure 1. Structural trends in the volume of products sold by retail enterprises,
2019-2024, in millions of hryvnias

Source: Compiled by the authors based on data from the State Statistics Service of Ukraine (n. d.).

As shown in Figure 1, the volume of sales in the wholesale and retail
trade sector in 2023 increased by 32.81% compared to the base year 2019,
and by a further 12.6% in 2024. In 2022, this indicator declined significantly,
falling back to approximately the 2019 level. Prior to the outbreak of full-
scale hostilities, trade in Ukraine demonstrated a relatively rapid recovery
following the COVID-19 crisis, as evidenced by the 2021 data. Although the
full-scale war slowed the growth dynamics of the trade sector, by 2024 the
volume of goods and services sold reached its highest level over the entire
period under analysis. Thus, in 2022, the volume of sales in the wholesale
and retail sector declined to nearly the 2020 level. Nevertheless, a positive
aspect is that businesses were able to adapt to crisis conditions: by 2024, sales
volumes had increased by 48.7% compared to 2022 and by 14.7% compared
to 2019. It should also be noted that the growth rate in 2023 exceeded that of
2024. The slowdown in 2024 may be attributed to negative expectations
among businesses and the population regarding the duration and outcome of
the war, the migration of Ukrainians abroad, and other war-related factors.
An analysis of the dynamics of wholesale and retail trade separately does not
reveal significant structural imbalances. Their growth patterns are largely
similar and correspond to broader market trends, including declines in 2020
and 2022, rapid growth in 2023, followed by a slowdown.
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The structure of the trade sector is dominated by wholesale trade,
whose share fluctuated between 68% and 71% over the period under study,
while retail trade accounted for approximately 22—26%. The remaining share
(5-7%) consists of wholesale and retail trade in motor vehicles. In particular,
enterprises operating in the B2B segment account for significantly higher
sales volumes than those operating under the B2C model. This pattern
persists both during crisis periods and in phases of economic recovery

(Figure 2).
600000
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o I Pl B fhn _fhe ow_ e B n__
2019 2020 2021 2022 2023 2024
= Number of B2B enterprises 78003 76253 73715 51289 61132 53960
m Number of B2C enterprises 15188 13717 14824 9931 11259 10623
= Number of motor vehicle enterprises 0 8399 8499 6175 7186 6847
Number of B2B Sole Proprietorships 106040 97653 89320 85427 94857 103849
= Number of B2C sole proprietorships 576641 579547 542622 464523 492467 508156

= Number of Motor Vehicle Sole

Proprietorships 50051 50560 48439 43813 47643 49097

Figure 2. Structural dynamics of the number of business entities
in trade for 2019-2024

Source: compiled by the authors based on data from the State Statistics Service of Ukraine (n. d.).

The data presented in Figure 2 indicate that over the analyzed period
(2019-2024), the number of enterprises steadily declined, except in 2023,
when a post-shock recovery was observed. Overall, over the six years, the
number of enterprises decreased by 29.6%, or nearly 30 thousand. This
decline was primarily driven by a reduction in the number of wholesale trade
enterprises, which decreased by approximately 24 thousand units during the
period under study. The share of trade enterprises (TES) in the total number
of enterprises remained relatively stable throughout 2019-2024, fluctuating
within the range of 25-26%.

The reduction in the number of business entities can be attributed to
several factors. These include increased competition, leading to the market
exit of less competitive and less efficient firms, as well as the displacement
of small and medium-sized enterprises by larger retail chains and facilities.
While the COVID-19 pandemic had a limited negative impact, the decisive
factors behind the decline were armed aggression, territorial occupation, and
heightened security risks. However, in 2023, a revival of business activity
was observed, with the number of trade enterprises increasing by 18.01%.
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At the same time, the positive dynamics in the number of sole
proprietors in the trade sector, which began in 2023, have been characterized
by relatively slow growth. This is due to the high number of business closures
compared to the registration of new sole proprietors. The share of sole
proprietors in the trade sector remains higher than that of private enterprises,
reaching 39.7% in 2024, although this represents a decrease of 7.9 percentage
points compared to 2019.

Unlike corporate enterprises, the majority of sole proprietors operate
in retail trade. Their share remained relatively stable over the analyzed
period, accounting for 77-80% of the total number of sole proprietors in the
trade sector. This indicates a clear preference for the B2C business model
among individual entrepreneurs. The number of sole proprietors engaged in
the trade and repair of motor vehicles is somewhat lower than the number of
enterprises operating in these activities; however, their overall share within
this segment is similar for both enterprises and sole proprietors.

In terms of business model effectiveness, the trade sector as a whole
remains profitable, as evidenced by the data presented in Figure 3.

90
80

70
6
5
4
3
2
1

2019 2020 2021 2022 2023 2024

O O O O O O O

m Profitable = Unprofitable

Figure 3. Share of profitable and unprofitable wholesale and retail trade
enterprises in Ukraine for 2019-2024, %

Source: compiled by the authors based on data from the State Statistics Service of Ukraine (n. d.).

The trade sector has demonstrated considerable resilience over the
past six years, with the share of profitable enterprises consistently exceeding
70%. Even in 2022, this indicator remained higher than the national average
for Ukraine (66.1%). Despite the downturns observed during the crises of
2020 and 2022, the sector has shown a strong capacity for rapid recovery. In
particular, profitability increased significantly in 2021 compared to 2020, and
in 2023 it rose by a further 5 percentage points. This trend reflects the
existence of internal reserves for business growth, which have been
supported, among other factors, by state preferential lending programs. A
detailed statistical analysis of the efficiency parameters of the relevant
business models is presented in Tables 1-3.
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Table 1
Dynamics of operating and overall profitability of enterprises, %

Profitability

Ui @SBl of enterprises

Operating 10.2 6.2 12.6 3.3 8 5.7

2019 ‘ 2020 ’ 2021 ’ 2022 ‘ 2023 | 2024

Total Ukraine

General 7.6 0.9 10.1 -3.2 45 5.8
Operating 253 162 179 172 | 291 @ 263
Total trade General 164 36 148 31 | 152 137
Operating 579 | 175 | 173 | 18 | 35 | 315
tinelele General 182 43 163 33 | 172 155
Operating 168 129 146 11 | 132 121
Retail General 1 08 8  -16 6 49
Trade and repair ~ Operating 398 192 449 478 688 64
of motor vehicles = General 20.9 9.1 31.8 29.9 46 47.1

Source: compiled by the authors based on data from the State Statistics Service of Ukraine (n. d.).

As shown in Table 1, the profitability of trade enterprises throughout
the analyzed period, across all trade business models, is higher than that of
enterprises in Ukraine overall. At the same time, in the fields of wholesale
trade and the trade and repair of motor vehicles, this difference is quite
significant. Over the six-year period, a decline in profitability was observed
in 2020 and 2022, coinciding with the COVID-19 pandemic and the onset of
the full-scale invasion. Thus, in the crisis year of 2020, very low financial
performance became characteristic of trade enterprises (TES), which led to
reduced overall profitability. However, starting from 2021, the situation
improved, with increases in both overall and operating profitability. Notably,
the decline in profitability in 2022 in certain sectors was less pronounced than
in 2020. The overall operating profitability of trade in 2022 was 17.2%,
compared to 16.2% in 2020. It should also be noted that, unlike the
profitability of all activities, operating profitability did not exhibit a sharp
decline in either 2020 or 2022. In 2020, this indicator decreased by 9.06
percentage points (p.p.), or approximately 36%. By comparison, the
profitability of all activities declined by 12.87 p.p., or about 78.5%. The rapid
recovery of the trade sector after the COVID-19 pandemic indicates its high
adaptability and efficiency.

The operating profitability of motor vehicle trade and repair in 2022
nearly doubled compared to 2020. The war, which significantly increased
both the volume of purchases and the demand for vehicle repairs, had a
positive effect on the efficiency of business models in this sector.

During the analyzed period, 2019 was the most profitable year for
trade enterprises; however, by 2024, B2B enterprises in motor vehicle trade
and wholesale trade exceeded 2019 levels in terms of operating profitability.
The profitability of the B2C model, although higher than the national
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average, lagged significantly behind other trade business models and trade
overall. This trend is rather atypical and requires further research.

Based on the aggregated statistical data, it is possible to calculate the
key performance indicators (KPIs) of wholesale and retail enterprises in

Ukraine separately.
Table 2

Dynamics of KPIs for B2B trade enterprises for 2019-2024

Metrics ‘ 2019 ’ 2020 ’ 2021 ‘ 2022 ‘ 2023 ‘ 2024 ‘
Turnover, UAH million 3054375 3079652 4164130 3172443 4008223 4632592
Net profit, UAH million 81840 = 20349 = 87047 | 19229 = 99953 | 103068
Non-current assets (NCA),
A 207351 225256 253667 @ 260495 = 266514 = 312384
Current asset turnover ratio 1713158 | 1863903 | 2039005 | 2134271 | 2442442 2841526
Current assets (CA),
Ny {soe 1661202 1774311 1905054 1984434 2186958 2424549
Current liabilities (CL), 138701 = 183127 258634 = 259905 & 357938 | 422153
UAH million
Equity (E), UAH million 1.03 1.05 1.07 1.08 1.12 117
Current ratio 1.57 1.47 1.82 1.32 1.48 1.47
Current Asset Turnover 1.78 1.65 2.04 1.49 1.64 1.63
Ratio
Net Working Capital 88650 42133 4967 | 500 | 91424 | 109769

(NWC), UAH million

Working Capital (WC -
Payables), UAH million

Return on Working

51 956 89 592 133951 149 836 255 485 416 977

Capital, % 59.0 111 33.7 7.4 27.9 24.4
Return on Assets, % 4.22 0.97 3.80 0.80 3.69 3.27
Return on Sales, % 2.68 0.66 2.09 0.61 2.49 2.22
Financial Leverage

(Assets/NWC) 14.00 11.41 8.87 9.22 7.57 7.47

Source: compiled by the authors based on data from the State Statistics Service of Ukraine (n. d.).

The operating profitability of the motor vehicle trade and repair almost
doubled in 2022 compared to 2020. The war, which significantly increased
both the volume of purchases and the demand for car repairs, had a positive
impact on improving the efficiency of business models in this sector. During
the analyzed period, 2019 was the most profitable year for PT. However, in
2024, B2B enterprises in the motor vehicle trade exceeded the 2019 level in
terms of operating profitability. Although the profitability of the B2C model
surpassed the overall average profitability in Ukraine, it significantly lagged
behind other trade business models and the trade sector overall. This trend is
quite atypical and requires further research.

Based on the aggregated statistical data, it is possible to calculate the key
integrated KPIs for wholesale and retail enterprises in Ukraine separately.
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Table 3

Trends in KPIs for B2C retail companies for 2019-2024

Metrics | 2019 | 2020 | 2021 | 2022 | 2023 | 2024

Total Revenue, 1022
UAH million 428 1145504 1450835 1029742 1314888 | 1506894
Net Profit, UAH million 19 378 1569 17 786 -3 977 17 573 17 457
Non-current Assets (NCA), 15898 125602 120489 150411 164602 180310
UAH million
Current Assets,

i 346 123 334132 380118 393 940 485 287 519 728
UAH million
el Ll 331730 325759 377084 387546 = 473026 517242
UAH million
Equity (E), UAH million 24 985 21103 13458 31673 54 307 59 816
Current Ratio 1.04 1.03 1.01 1.02 1.03 1.00
Asset Turnover Ratio 2.28 2.49 2.90 1.89 2.02 2.15
Current asset turnover ratio 2.95 3.43 3.82 2.61 2.71 2.90
Net working capital
(NWC — NA) —77914 -104 499 | -107031 | 118737 | 110295 | -120493
Working capital
(WC - CL) 14 393 8373 3034 6 394 12 261 2 485
Return on equity (ROE), % 77.6 74 132.2 -12.6 324 29.2
Return on assets (ROA), % 4.31 0.34 3.55 -0.73 2.70 2.49
Return on sales (ROS), % 1.90 0.14 1.23 -0.39 1.34 1.16
Financial leverage
(AINWC) 17.98 21.79 37.20 17.19 11.97 11.70

Source: calculated by the authors based on data from the State Statistics Service of Ukraine (n. d.).

An analysis of the dynamics of key financial indicators of B2C trade
enterprises for 2019-2024 indicates a high dependence of retail trade on
changes in consumer demand and overall macroeconomic instability. These
dynamics reflect the sensitivity of the B2C model to crisis phenomena and
fluctuations in household income. At the same time, in 2023-2024, a
recovery in profitability can be observed; however, the level of profitability
remains below pre-crisis values. The asset structure of B2C trade enterprises
Is characterized by a relatively higher share of non-current assets compared
to B2B enterprises, which is explained by the need to maintain retail space,
equipment, and infrastructure. Current assets have grown at an accelerated
pace since 2022, reflecting the recovery of inventories and working capital
amid a revival in consumer demand.

The current liquidity ratio throughout the period remains close to the
minimum acceptable threshold (1.00-1.04), indicating a limited solvency
margin. A consistently negative value of own working capital, combined
with a positive but low level of net working capital, suggests a moderate yet
controlled dependence of B2C enterprises on liabilities. Indicators of asset
turnover and current asset turnover in the B2C segment exceed those of B2B
trade, confirming a higher intensity of resource utilization in retail.

Financial leverage in B2C trade remained extremely high in
2019-2021, indicating a significant level of financial risk. Its subsequent
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decline in 2023-2024 is associated with growth in equity; however, the
overall level of debt burden remains substantial.

An essential element of the business model of trade enterprises is the
structure of resource provision, which determines both the potential for
scaling operations and the level of financial risk. A generalized analysis of
financing sources among Ukrainian trade enterprises indicates the persistent
dominance of current liabilities in the capital structure. This is a characteristic
feature of the national business financing model and explains the low
liquidity ratios and negative values of own working capital observed in both
B2B and B2C segments. At the same time, in 2023-2024, a positive trend
toward a gradual increase in the share of equity and a reduction in
dependence on current liabilities—primarily accounts payable—is observed,
particularly in B2B trade.

Overall, the results confirm that the effectiveness of the B2B trade
business model is determined not so much by absolute financial results—which
exhibit more stable dynamics compared to B2C—but by the ability to maintain
liquidity, turnover, and a manageable capital structure under conditions of high
external instability. The B2C business model is characterized by a higher asset
turnover ratio compared to the B2B segment, but is less efficient in terms of
profitability. High volatility of financial results and a strong dependence on
short-term liabilities contribute to increased financial vulnerability of the B2C
model. In contrast, B2B trade, despite a high reliance on borrowed resources,
demonstrates a gradual increase in equity, indicating potentially greater financial
stability of this business model in the medium term.

The conducted assessment of the effectiveness of PT business models,
based on a system of key performance indicators combined with qualitative
analysis, provides a multidimensional view of business model performance and
makes it possible to identify the specific features of its individual components,
which are clearly revealed in the comparison of B2B and B2C models.

This approach makes it possible to determine the sources of the
achieved level of effectiveness in terms of turnover, profitability, and
financial stability, which is fundamentally important for effective business
model management.

Reducing the assessment of business model effectiveness to a single
integral indicator is methodologically limited, as aggregation obscures
differences between individual components.

4. Methodological approaches to developing a KPI system for
evaluating the effectiveness of business models in the retail sector

The results of the analysis of statistical indicators of the development
of wholesale (B2B) and retail (B2C) trade in Ukraine reveal the heterogeneity of
dynamics across key performance parameters, which confirms the limitations
of using a single integral indicator to assess business model effectiveness. Based
on these findings, as well as the theoretical approaches substantiated in the
previous sections, there is a need to develop a methodology that accounts for the
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specifics of different business models and enables interpretation of results
oriented toward improving management quality.

To develop methodological approaches to assessing the effectiveness of
PT business models—based on a combination of key performance indicators and
the qualitative identification of strategic and operational gaps—it is necessary to
complement the evaluation methodology with additional theoretical
components. In particular, alongside the methods outlined above, a set of
evaluation principles is proposed as the foundation for a system for assessing
the effectiveness of trade enterprise business models.

These principles include:

« The principle of business model alignment, according to which the
selection of key performance indicators is carried out concerning the logic of
value creation in wholesale (B2B) and retail (B2C) trade. This prevents the use
of universal indicators that fail to capture the real differences between models.

« The principle of relevance, which implies the use of indicators that can be
directly interpreted in the decision-making process. Within this framework, the
evaluation system is focused not only on measuring performance but also on
identifying problem areas and opportunities to improve business model efficiency.

« The principle of completeness, implemented through the integration of a
KPI system with the GAP analysis model. This combination enables compa-
rison of actual results with target benchmarks and facilitates the identification of
strategic and operational gaps in business model performance.

« The principle of dynamism, which involves assessing business model
effectiveness over time rather than at a single point. This allows for
consideration of changes in the external environment, stages of the business
model life cycle, and the outcomes of management decisions implemented in
previous periods.

The implementation of these principles establishes a methodological
foundation for developing a comprehensive system for assessing the effecti-
veness of trade enterprise business models, capable of providing a holistic
view of their functioning.

Conclusions

Managing a company through its business model corresponds to modern
requirements and allows for the formation of a systemic view of operational and
other processes, as well as the company’s internal and external relationships.
Effective management should be based on measuring the business performance
of the company’s business model implementation, which necessitates the
development of an appropriate methodological approach. The extensive metho-
dological toolkit for assessing company performance, developed by
economic theory and practice, should also be applied to business models,
taking into account their conceptual and structural characteristics. The study
has demonstrated that integral indicators—whose essence lies in the
mathematical aggregation of multiple indicators into a single value—do not
meet the requirements of a comprehensive and multidimensional assessment
and, therefore, should not be applied at the business model level.
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It is advisable to assess the effectiveness of a trading enterprise’s
business model using the Performance Measurement approach, which serves
as a methodological framework and conceptual foundation for compre-
hensive evaluation. This approach should be implemented through a system
of key performance indicators without reduction to a single integral index,
thereby allowing for the consideration of the specific features of wholesale
(B2B) and retail (B2C) models. The obtained results confirm the hypothesis that
the proposed evaluation system should rely on a limited set of indicators that
directly reflect business model performance and are relevant for managerial
decision-making. Industry-level indicators derived from statistical data may
serve as KPI benchmarks at the level of an individual enterprise.

To complement the quantitative assessment and enhance the practical
value of the results, it is advisable to apply GAP analysis models, which
enable the identification of areas for improving the business model by
comparing actual KPI values with target benchmarks.

The proposed approach involves combining a system of key
performance indicators with a qualitative interpretation of results. This
makes it possible to assess the effectiveness of a trading enterprise’s business
model while taking into account the specifics of its individual components
and providing practical guidance for managerial decision-making.

The authors see prospects for further research in deepening the
methodology for assessing business model effectiveness, particularly
through the application of modern information tools and artificial intelligence
technologies.
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RENTAL
VALUE DRIVERS
IN RETAIL REAL ESTATE
DEVELOPMENT

Ongoing transformations in the retail real
estate market, structural shifts in consumer
behavior, and economic and security challenges
necessitate a rethinking of approaches to retail
real estate development. In the context of
intensifying competition, the digitalization of
trade, and constrained investment resources,
improving the economic efficiency of develop-
ment decisions and the decisions of retail market
participants has become especially important.
The research is based on the hypothesis that
there is a statistically significant relationship
between rental rates for retail properties and a
set of macroeconomic and market factors. The
aim of the research is to identify and quantify the
impact of key external factors on the formation
of rental rates in the retail real estate segment.
The methodology includes theoretical genera-
lization, systems analysis, comparison, and
abstraction, as well as statistical data-
processing methods and economic-mathema-
tical modeling. The empirical basis of the study
comprises analytical materials from consulting
companies, statistical data, and publicly
available market reviews. The article analyzes
the current state of Ukraine’s retail real estate
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LIHOYTBOPEHHA
Y OEBEJIOMNMMEHTI
TOPrOBEJIbHOI
HEPYXOMOCTI

Cyuachi mpancgopmayii puHky mopzogeis-
HOI Hepyxomocmi, CMpYKMYpHI 3PYVUIEHHA Y
Cnodicusuiil n08edinyi, eKOHOMIYHI ma 6e3neKo6i
BUKIUKU 3YMOBTIOI0OMb HeoOXioHicmb nepeoc-
MUCTEHHsL  Nni0X00i6 00  OegelonmMenmy 8
pumeuni. B ymoeax nocunemns KOHKypeHyil,
yugposizayii mopeieni ma  0OMedNCceHOCmi
ingecmuyilinux pecypcié 0cobnusoi axmyanw-
Hocmi  Habyeae npobiemamuxa NiO8UUEeHHs.
EeKOHOMIUHOT  ehekmusHOCmi  OeselonepCcbKux
piutenb ma piwens cyb’'ekmie puHKy po3opioHol
mopeieni. [ocniodcenns IpyHmyemocsa Ha 2ino-
me3i npo HAAGHICMb CMAMUCHMUYHO 3HAYYUWO20
3@’A3KY MIJC pieHeM OpeHOHOI naamu 34
00’exmu mopeosenbHoi Hepyxomocmi ma neg-
HOIO CYKYNHICMIO MAKPOEKOHOMIYHUX I PUHKO-
6ux yunHuxie. Memoio cmammi € 6uA61eHHA ma
KIIbKICHA OYIHKA 6NIUGY KIOHUOBUX (DAKMOPI6
306HIWHBO20  cepedosuyd Ha  opmysaHHs
OpPEeHOHUX CMABOK ) Ce2MeHmi MOope08enbHOl
Hepyxomocmi. Buxopucmano memoou meope-
TMUYHO20 Y3A2ANIbHEHHS, CUCMEMHO20 aHATi3),
NOPIGHAHHA mMaA aOCMpazy8amHs, a MaKodic
cmamucmuyri Memoou 06poOKu OaHUX | eKOHO-
MiKO-Mamemamuyune MooenosanHs. Ingopma-
YiiHOW  0a3010  OOCHIOJCEHHs.  CNyey8au
AHANIMUYHI  Mamepianyu KOHCANMUH208UX KOM-
Nauitl, cMamucmuyni 0ani ma GIOKpUmMi puHKosi
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market, taking into account regional disparities,
the influence of security factors, investment
constraints, and the transformation of consumer
demand. The research demonstrates that retail
real estate development is a system-forming
factor in rent formation, as it integrates spatial,
investment, and management decisions with
market conditions. The modeling was carried
out using the Kyiv retail real estate market as a
case study, as it is the most information-rich and
representative segment of the national market.
The regression analysis reveals a significant
effect of inflation, unemployment, the NBU
policy rate, and retail space vacancy on rental
dynamics. The findings may be used by
developers, investors, and public authorities to
forecast changes in rental values and improve
the soundness of decisions in the field of retail
real estate development.

oenaou. Ilpoananizosano cyuacmuii cmam puHKy
MOp206envHoi Hepyxomocmi  Ykpainu 3 ypaxy-
BAHHAM  DEe2IOHANbHUX ~ OUCHPONOPYIll, BNIUBY
0e3neKo8UX YUHHUKIB, THBeCMUYILIHUX 0OMedICeHDb
ma mpaucghopmayii cnodxcusyo2o nonumy. Busna-
YeHO, WO O0eBellONMEeHM MOP20BENbHOI HEpyXO-
MOCHI € CUCIMEMOYMBOPIOIOYUM YUHHUKOM opMY-
BAHHS OPEHOHUX CIMABOK, OCKIIbKU [HMeSpye Npoc-
MOPOGi, iHBeCMUYILIHI A YAPAGTIHCHKI PillleHHs 3
KOH ToHKmMYporo putky. MooentoearHs UKOHAHO HA
npuKnadi puHKy mopeoseavHoi nepyxomocmi Kuesa
sK Haubibw iHopmayitino 3abe3neueno2o ma
DENPe3eHMAamueHo20 CecMeHma HayloOHANbHO20
DUHKY. 3a pe3ynbmamamy pezpecitinozo aHanisy
BCINAHOGIIEHO 3HAYYWULL 8NIU8 THDAAYTI, piBHA
be3pobimms, oonixkosoi cmasxku HEY ma eaxanm-
HOCTII MOP208eTbHUX NIIOW, HA OUHAMIKY OPEHOHUX
cmagox. Ompumari pe3yibmamu Moxcyms oymu
BUKOpUCMAHI  Oegenionepamu, [Heecmopamu ma
OpeaHamu YRpaeniHHs Ol NPOSHO3YBAHHsL 3MIH

OpeHOHOT sapmocmi ma nioGUWeHHs1 0OIPYHMOo-
earocmi piuiens y cgepi po3sumxy mop2oseibHol
Hepyxomocmi.

Keywords: development, retail real estate,
rental value, retail, security risks, econometric
modeling.

Knwouoei croea: HeBENOIMEHT, TOPro-
BeJIbHa HEPYXOMICTb, BAPTICTh OPEHAU, PUTEHII,
0e3MEeKOBl PH3UKH, SKOHOMETPHYHE MOJEIIIO-
BaHHSL.

JEL Classification: R33, C10, L81.

Introduction

The retail sector occupies a prominent place in the structure of
Ukraine’s national economy, demonstrating the resilience of consumer
demand under various exogenous conditions. The material and spatial basis
for retail activity is real estate, which enables the functioning of different
formats of retail and wholesale trade. Retail real estate reflects the current
state of development of the retail sector and actively shapes the conditions
for its operation. In particular, the type, location, architectural and planning
solutions, and level of infrastructure support of retail properties directly
affect consumer behavior, purchasing priorities, visit frequency, and length
of stay. The parameters of retail real estate shape retailers’ demand for retail
space, determine the choice of retail formats, and influence assortment policy
and service organization.

The main objective of retail development is to maximize project
profitability through rental income and an increase in market value. The
economic efficiency of retail market participants depends significantly on
the characteristics of commercial real estate, the development of which
determines the spatial, functional, and qualitative parameters of retail acti-
vity. At the same time, the business performance of retail operators depends
on development decisions, the investment attractiveness of properties, and
the potential for growth in their market value.
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For developers, rental income is the main source of return on
investment; therefore, an error in forecasting rent can turn a profitable project
into a loss-making one. Accordingly, a comprehensive analysis of the factors
affecting commercial real estate rents provides the basis for sound
management and investment decisions that contribute to maximizing asset
capitalization and ensuring strategic resilience amid macroeconomic
fluctuations.

The high level of scholarly interest in commercial real estate
development is reflected in a substantial body of fundamental and applied
research by both domestic and foreign scholars devoted to market conditions and
pricing factors. A review of recent studies shows that existing scientific
and analytical work is largely generalized and focused on the real estate
market as a whole or on commercial real estate broadly, without differen-
tiation by specific property categories.

A systematic analysis of real estate development strategies,
emphasizing the role of comprehensive planning, transport accessibility, and
functional diversification in improving project efficiency, was presented by
Alwee and Gamal (2024). The authors note that the economic efficiency of
development projects is largely determined by the degree of integration
of spatial, transport, and functional solutions.

Dobrovolska and Fenenko (2024) examine the real estate market in
Ukraine and forecast its development using the Brown-Mayer method with
Statgraphics software. In particular, they identify critical external factors
influencing changes in demand and real estate prices and note that during the
war, there was a reorientation of demand toward the rental of commercial
premises, primarily warehouses, due to population migration and business
relocation to safer regions of the country.

Valuation expert Simonova (2024, April 26) analyzed the impact of
the full-scale invasion of Ukraine by the russian federation and identified its
long-term consequences for the economy and the real estate market. The
author emphasizes the need to assess losses associated with destroyed and
damaged real estate in accordance with the International VValuation Standards
and the RICS Valuation — Global Standards (Red Book Global Standards).
This area of research is also relevant for development companies that have
suffered not only direct material losses but also lost profits and increased
financing needs for the restoration of property damaged as a result of armed
aggression.

Kobzan and Pomortseva’s study (2021) provides a solid basis for
understanding the transformation of the Ukrainian real estate market,
combining a strong theoretical framework with a practical analysis of market
conditions. The authors examine the state of the real estate market before
major global and local shocks, including the COVID-19 pandemic and the
pre-war period, demonstrating the relationship between the construction
industry and the real estate market. They also consider structural problems
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that have accumulated in Ukrainian development over the years, as well as
the logic of price formation in the primary market. In a later study, Kobzan
and Pomortseva (2023) provide a systematic overview of the domestic real
estate market as of 2023 and examine the impact of geopolitical factors and
the full-scale war on market structure. Special attention is paid to valuation
methodology during periods of crisis; price indicators and changes in demand
and supply are analyzed, along with the implementation of modern
technologies such as GIS and PropTech for market monitoring and analysis,
which are critical for industry transparency.

Retail real estate analytics are also provided by market experts. In
particular, Neposedov (2024, May 20) notes that the Ukrainian commercial real
estate market changed dramatically across all segments in 2019-2021 and has
continued to transform during the war. The active development of retail trade in
previous years led to market saturation with retail space; therefore, against the
backdrop of declining consumer sentiment, attendance became more dispersed,
vacancy increased, and rental rates declined. According to the author’s analysis,
a tenant-driven market for retail real estate has emerged in Ukraine, while
operators are slowing expansion, refusing investments, reducing renovation
costs, and transferring risks to developers.

International experience in forming developers’ competitive advan-
tages through the lens of sustainable development is also reflected in the work
of Chinese researchers, who view the real estate sector as a strategic
foundation of the national economy of the People’s Republic of China and
focus on the determinants of the competitiveness of large firms in the
industry. Using structural equation modeling (SEM), the authors identify key
internal influencing factors and demonstrate that the long-term sustainability
and market advantages of modern development companies directly depend
on the integration of sustainable development principles into their business
models (Li et al., 2021).

A review of the available information base, ranging from academic
research to industry analytics produced by leading consulting companies,
reveals a high degree of abstraction. This underscores the need to move from
general conceptual provisions to specific factor analysis focused on the
applied aspects of the issue under study.

The research hypothesis is that, under martial law, the traditional
mechanism of commercial real estate rent formation is transformed: the
dominant influence of macroeconomic and market factors is supplemented
by a critical security-risk factor, which, through migration processes and
changes in consumer behavior, differentiates rental rates according to
regional location and the extent to which a property’s development concept
can ensure business continuity.

The aim of the article is to identify and quantify the impact of key
environmental factors on the formation of rental rates in the commercial real
estate segment.
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The study addresses the following tasks: to examine the features of
commercial real estate development in Ukraine under martial law; to
establish the presence and nature of the relationship between commercial real
estate rents and macroeconomic, market, and security factors; and to use the
results for forecasting commercial real estate rents and for supporting
management and investment decision-making by market participants.

The research methodology is based on theoretical generalization and
systems analysis; statistical methods of data collection, processing,
and grouping to study trends in the retail real estate market; comparison,
analysis, and synthesis to provide a comparative characterization of key
indicators of Ukraine’s retail real estate market by region; regression analysis
to assess the impact of factors on retail real estate rents; and induction,
deduction, and interpretation to formulate the study’s conclusions.

The empirical basis of the research is the official statistical and
macroeconomic data of the State Statistics Service, the National Bank of
Ukraine, the Ministry of Finance of Ukraine, as well as analytical reports
of the Ukrainian Council of Shopping Centers (UCSC) and consulting
companies (Colliers, CBRE, PwC, JLL).

The main body of the article consists of two sections. The first
describes the directions of transformation in retail real estate development in
Ukraine under martial law and reveals the asymmetry of market development
and substantial regional differentiation in its key indicators. The second
section examines the influence of macroeconomic factors (inflation, the NBU
policy rate, GDP, and unemployment), market factors (vacancy rate), and
security risks on the rental value of retail properties.

Confirmation of the hypothesis is important for increasing the
efficiency of domestic development, especially during the war period, which
requires the creation of objects with high adaptability to offset the negative
pressure of macroeconomic and security factors on rent. The results obtained
can be used to forecast rental rates for commercial real estate and form
management decisions by market participants.

1. The transformation of retail real estate development in Ukraine
amid military threats and security risks

The specific features of retail real estate development in Ukraine are
primarily associated with security risks. The relative safety of the western
and central regions of Ukraine, as well as population growth there due to
migration, has increased retailers’ interest in regional expansion. Kyiv retains
its position as the most stable and liquid market, especially in the premium
retail real estate segment, where the vacancy rate is minimal and rental rates
are rising.

Before the war, the sector demonstrated steady growth focused on
large shopping and entertainment centers in major cities. With the onset of
the full-scale invasion by the russian federation, however, demand declined,
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and activity shifted toward the safer western regions. Despite the wartime
challenges, in 2022, new small-format shopping centers with a total leasable
area of 51 thousand m2 were opened in the western part of the country. Rental
prices in Ukraine fell by an average of 30—40% in the first months of the war
compared with pre-war levels, which was reflected in the retail well-being
index (RWBI), an indicator that integrates shopping center footfall, vacancy
rates, and rental rates. RWBI declined sharply in February—March 2022 to
16.7, but by September of the same year, it had risen to 28.3 (Interfax-
Ukraine, 2022, November 7).

According to analysts at CBRE Ukraine and their representative
EXPANDIA (Expandia, 2025, March 31), the total volume of competitive
shopping center supply in the capital has remained at approximately
1.59 million m? in recent years. In total, nine new shopping centers and one
additional phase of a previously built center opened in Ukraine in 2025. The
total retail area commissioned in 2025 amounted to 161 thousand m?. Several
small retail facilities that do not qualify as shopping centers under the
international classification were also commissioned (UCSC, 2025, December 23;
UCSC, 2026).

An analysis of the retail real estate market in Ukraine’s capital showed
that consumer demand and shopping center attendance were positively
affected by macroeconomic changes in 2023, including slowing inflation and
growth in real GDP. Demand increased, the growth of the consumer price
index slowed by 21.1 percentage points, and RWBI reached 29.5 points. The
average market vacancy rate showed a downward trend, reaching 15%
(-2 percentage points) in 2023. Rental rates in Kyiv for the best spaces
(100-200 m?) in prime locations reached USD 40-65/m? per month, an
average increase of 8% since the beginning of the year. Rental rates for other
facilities increased by an average of 10% and ranged from USD 15 to
USD 33/m? per month. Retail property owners began returning to fixed rental
rates, while turnover-linked rent became less common (CBRE, 2024b). During
2023, the overall trend of active retail expansion in the western regions of
Ukraine, primarily by large chain food retailers, continued. A key reason for the
steady recovery in consumer demand was large-scale internal migration.

In 2024, the Ukrainian retail real estate market showed signs of
recovery amid increased consumer activity, stronger retailer confidence, and
the gradual return of international brands. According to UCSC, RWBI
reached 29.8 points (+0.3 percentage points), the highest level since the
beginning of the war. The frequency of offline shopping recovered (+8%
compared with 2023), supporting retailer demand and encouraging
businesses to move away from cautious expansion strategies (Deloitte, 2024,
March 13).

In Kyiv, by the end of 2024, rental rates for typical shopping gallery
units with an area of 100-200 m? in prime facilities ranged from USD 40 to
USD 70/m? per month (+8% since the beginning of the year), while in other
facilities, particularly district-format shopping centers, they ranged from
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USD 18 to USD 38/m? per month (+15% YTD). Owing to growing interest
in prime locations, vacancy in prime shopping centers decreased significantly
to 14% (-3 percentage points YTD), while district-format shopping centers
maintained a consistently low technical vacancy rate of 2-3%. Occupancy
improved across most shopping centers in Kyiv against the backdrop of
strengthening market fundamentals. Average vacancy rates declined to 12%
YTD because of active demand and the lack of new supply (CBRE, 2025).

Rental rates for retail real estate continued to recover and approach
pre-war levels in 2025. In prime retail locations in Kyiv, rates reached
USD 40-70/m? per month for typical gallery units with an area of 100-200 m?,
while in other facilities they ranged from USD 18 to USD 38/m? per month.
The average rental rate increased to USD 17/m?, which was 30% higher than
in the previous year. Vacancy in shopping centers remained elevated,
reaching up to 12.9% in January—June 2025 compared with 13.1% at the end
of 2024 (Interfax-Ukraine, 2025, November 4).

Table 1 presents a comparison of key indicators of the commercial real
estate market across the regions of Ukraine in 2025. The indicators are
presented as ranges and estimates based on analytical market reviews.

Table 1
A Comparative analysis of key indicators
of Ukraine’s retail real estate market by regions in 2025

Indicator L_Jkrame Kyiv city Western regions Eastern regions
national level

12-13 10.5-12 (premium . .
L . - Low with a High due to
Vacancy rate, % (district shopping = shopping centers — Lo
centers — 6-6.5) ) tendency to decrease security risks
40-70 (premium), 15-22 (high street
2 _
R:rrl:nr;t%’]USD/m Zsz()fztga:sf)s 18-40 (other retail), up to 60 3-6
P formats) (central locations)
Change in average L .
rental rates, % 10-18 20-30 84z intewlhubs 1535
compared to 2024 p
Over 50,000
New supply of 161000 11500 (partially Minimal
retail space, m? introduced, partially
postponed)
Footage, people / On average High, especially in
1000 m*> GLA SHU- national level regional centers RiEREEd

Source: compiled by the authors based on (CBRE, 2024a CBRE, 2024b CBRE, 2025;
Colliers, 2025; Nastych, 2025, August 14; PwC & Urban Land Institute, 2025; UCSC,
2025, December 23; UCSC, 2026).

It is projected that the intensification of competition and the moderate
pace of post-war recovery in consumer demand will lead to deep differen-
tiation between innovative retail real estate assets and outdated formats. This
trend will heighten the need for strategic reconceptualization of existing
shopping centers, while retail businesses will be forced to focus on
developing comprehensive omnichannel models of consumer interaction
(Trubei et al., 2023; JLL, 2025).
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Thus, the Ukrainian retail real estate market is characterized by
significant regional differentiation driven by a combination of economic and
security factors. At the national level, a relatively stable, though elevated,
vacancy rate is observed alongside a moderate increase in rental rates. Kyiv
retains its status as a key center of retail development, with minimal vacancy
in prime properties and the highest rental rates. The western regions remain
drivers of regional development due to migration processes, the concentra-
tion of business activity, and growing consumer demand. Low rates and high
vacancy in the eastern regions constrain development activity and create
pent-up demand. These trends point to the asymmetric development of
Ukraine’s retail real estate market and to the growing role of development
and location factors in shaping the economic efficiency of retail market
participants.

Conducting a quantitative assessment of the impact of macroeconomic
and market parameters on the cost of rent allows us to specify the identified
trends and determine the extent of the influence of key environmental factors
on the economic results of the operation of retail facilities.

2. Assessment of the impact of key factors on the rental value
of retail properties

2.1. Regression analysis of the impact of the policy rate and retail
vacancy on rental rates

Analyzing the factors that affect rent is fundamental to retail
development. In this area, a forecasting error of 10-15% in the rental rate can
turn a profitable project into a loss-making one already at the design stage.
In addition, development determines the conceptual content of retail
facilities, including the balance between anchor and small tenants, as well as
the presence of entertainment, service, and public functions, all of which
create a synergistic effect and increase footfall. These factors contribute to
tenants’ turnover growth, enabling developers and property owners to set
higher rental rates or apply combined rental models, in particular, a fixed rate
plus a percentage of turnover.

Macroeconomic factors such as inflation, the policy rate, GDP, and
unemployment, as well as vacancy rates and security risks, to a certain extent,
determine both tenants’ (retailers’) financial capacity and landlords’
strategies. To build the economic-mathematical model, a time series of
indicators was constructed based on officially published data: inflation and
unemployment rates (State Statistics Service of Ukraine, n. d.), the policy
rate and currency indicators (National Bank of Ukraine, n. d.), and gross
domestic product indicators (Ministry of Finance of Ukraine, n. d.).

It is advisable to model the influence of factors on rental rates using
the Kyiv retail real estate market as an example because of both informational
and structural limitations at the national level. The analysis of data on
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premium retail properties in the capital’s shopping centers is supported by
the completeness, transparency, regularity, and analytical coverage of
consulting company reports.

In addition, under martial law, regional retail real estate markets in
Ukraine are developing extremely unevenly under the influence of security
risks, migration processes, and significant differences in business activity.
This complicates the formation of a representative national sample and may
lead to statistical distortions in the modeling results. By contrast, Kyiv, as the
country’s largest consumer and business center, concentrates a substantial
share of high-quality retail real estate, demonstrates the relative stability of
market processes, and at the same time reflects the influence of key factors,
which makes it a representative case for studying the mechanisms of rental-
rate formation.

At the first stage of modeling, a multivariate logarithmic regression
model was used in which the dependent variable, the logarithm of the rent
level for retail real estate, and the independent variables, the NBU policy rate
and the vacancy rate of retail space, were expressed in natural logarithms.
This specification makes it possible to interpret the estimated parameters as
elasticity coefficients reflecting the percentage change in rent in response to
a percentage change in the relevant factors.

Model parameters were estimated using the Python programming
language and specialized libraries for economic and mathematical modeling.
In particular, the NumPy library was used for mathematical operations
and logarithmic transformations of variables, Pandas for structuring and
preprocessing empirical data, and Statsmodels for estimating the parameters
of the regression model using the least-squares method.

A 14-year dataset covering the period from 2012 to 2025 was used for
modeling, with statistics collected at six-month intervals. During the search
for statistically significant relationships, an initial dataset of 14 observations,
with one observation per year, was used. However, this limited number of
observations did not allow statistically significant results to be obtained.
Therefore, the dataset was expanded to 28 observations. As a result, a
logarithmic regression model of the following form was obtained:

In(rent) = 2.7409 — 0.3730-In(nbur) — 0.2886-In(vacancy) , (1)

where: rent — retail property rental rate per 1 sq. m, USD;
nbur — NBU discount rate, %;
vacancy - retail vacancy rate, %.

The exponential form of the economic-mathematical model is as
follows:
rent = e2740%.npur-93730.yacancy 02886 (2)

In logarithmic form, the coefficients for the independent variables
reflect the elasticity of rents with respect to the relevant factors.
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In exponential form, the model demonstrates the multiplicative nature of the
influence of macroeconomic and market factors, where the discount rate and
the vacancy rate of rental space have a restraining effect on the level of rents.

Negative values of the coefficients show that both an increase in the
discount rate and an increase in the vacancy rate of rental space in Kyiv have
a downward effect on rental rates.

The coefficient of determination, R? = 0.567, indicates that 56.7% of
the variation in the logarithm of rents is explained by variation in the policy
rate and the vacancy rate of retail space in Kyiv. The model coefficients and
their significance are presented in Table 2.

Table 2
Coefficients of the logarithmic model and their significance
Variable Coefficient P-value Interpretation
A 1% increase in the NBU
NBU discount rate, In(nbur) —0.3730 0.002 refinancing rate reduces rent by

approximately 0.37%

A 1% increase in the vacancy
—-0.2886 0.011 level reduces rent by

approximately 0.29%

Vacancy rate of retail real
estate in Kyiv, In(vacancy)

Source: calculated by the authors based on the obtained model.

The statistical significance of the estimated coefficients for the
variables nbur and vacancy is confirmed by comparing their p-values with
the generally accepted significance level of 0.05. For the variable nbur, the
p-value is 0.002, and for vacancy, it is 0.011, which is less than the critical
value of 0.05. This allows us to confirm the influence of the selected factors
on the level of rent within the sample.

The obtained coefficients of the model have an elastic interpretation.
In particular, an increase in the discount rate by 1% leads to an average
decrease in rent by approximately 0.37%, which reflects the sensitivity of the
retail real estate market to changes in monetary policy and the cost of
financial resources. At the same time, an increase in the vacancy rate of rental
space by 1% leads to a decrease in rent by approximately 0.29%, which
indicates the influence of market conditions and an imbalance between
demand and supply. A comparative analysis of the coefficient values shows
that the macroeconomic factor — the discount rate — has a greater impact on
the formation of rental rates than the vacancy factor.

The modeling results indicate a statistically significant and econo-
mically justified negative impact of the NBU refinancing rate and the
vacancy rate in shopping centers in Kyiv on rent costs. Higher levels of
monetary tightening and an increase in the volume of vacant retail space are
putting pressure on rental rates, with the impact of macroeconomic factors
being greater than the impact of market conditions.
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2.2. Modeling the dependence of rent on macroeconomic indicators of
inflation and unemployment

At the second stage of modeling, a multivariate logarithmic regression
model was applied in which the dependent variable is the logarithm of the
rent level for commercial real estate, while some independent variables,
in particular the inflation rate and the unemployment rate, are expressed in
natural logarithms. This specification makes it possible to interpret the
estimated coefficients as elasticities reflecting the percentage change in rent
in response to percentage changes in macroeconomic factors. Logarithmic
transformation also helps stabilize variance and provides a better
approximation of nonlinear economic relationships. Model parameters were
estimated using the Python programming language and specialized libraries
for econometric analysis. A 14-year dataset covering the period from 2012
to 2025 was used, with statistics collected at six-month intervals, yielding a
total of 28 observations. As a result of the calculations, a logarithmic
regression model of the following form was obtained:

In(rent) = 5.4402 — 2.1770-In(inflation) + 0.4206-In(unemp), (3)

where: rent — Rent for retail real estate per 1 sq. m., USD;
inflation — Inflation rate in the Ukrainian economy, %;
unemp — Unemployment rate, %.

The exponential form of the economic-mathematical model is as
follows:

rent = e>*402.inflation™2177%. unemp %4206, (4)

In logarithmic form, the coefficients of the independent variables
reflect the elasticity of rents with respect to the relevant factors. In expo-
nential form, the model reflects the multiplicative impact of macro-
economic factors, where inflation and unemployment affect the level of
rents differently.

The coefficient of determination R? = 0.409 indicates that
approximately 40.9% of the variation in the logarithm of rents is explained
by the variation in the level of inflation and unemployment.

The statistical significance of the model as a whole is confirmed by the
value of the F-statistic (8.639) and the corresponding p-value of 0.00141, which
is significantly less than the significance level of 0.05. This allows us to confirm
the joint impact of the independent variables on rents and to conclude that the
model is adequate for analyzing macroeconomic factors of rental rates.
The model coefficients and their significance are shown in Table 3.
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Table 3
Coefficients of the logarithmic model and their significance

Variable ’ Coefficient ’ P-value Interpretation

. A 1% increase in inflation
Inflation rate,

. . —2.1770 0.009 reduces rents by an average of
In(inflation) 2 18%
Unemplovment rate A 1% increase in unemployment
ploy " 0.4206 0.002 increases rents by an average of
In(unemp) 0.42%

Source: calculated by the authors based on the model obtained.

The statistical significance of the estimated coefficients for the
variables inflation and unemp is confirmed by comparing their p-values with
the generally accepted significance level of 0.05. For inflation, the p-value is
0.009, and for unemp, it is 0.002, both of which are below the critical value
of 0.05. This allows us to reject the null hypothesis that the selected factors
do not affect rent and to conclude that they have a statistically significant
effect within the sample.

The modeling results indicate a statistically significant impact of
macroeconomic factors on rental rates. Inflation has a negative effect on
rents, which is associated with a decline in tenants’ real purchasing power
and increased economic uncertainty. It should be noted that under martial
law, the relationship between inflation and rent becomes distorted, and rental
rates may decline even in periods of high inflation because of falling effective
demand. This makes it advisable to assess the impact of the war factor
separately.

The positive relationship between the unemployment rate and rental
rates in Kyiv during 20122025 reflects the specific structural resilience of
the capital’s market. In the pre-war period, this relationship can be explained
by the rapid growth of the city’s service economy, where short-term
fluctuations in unemployment did not restrain investment demand. During
the war period (2022-2025), this effect intensified because of the
concentration of solvent demand and relocated capital in Kyiv. The capital
remained a priority market for retailers, which made it possible to maintain
rental costs at a higher level than in other regions.

2.3. Econometric modeling of the impact of macroeconomic dynamics
and security risks on rent

The third model is a semi-logarithmic regression model in which the
dependent variable, the logarithm of the rent level, is modeled as a function
of the logarithm of GDP and a binary variable reflecting the presence of
martial law. This specification allows the coefficient on GDP to be
interpreted as an elasticity and the coefficient on the martial-law variable as
a percentage structural shift in the level of rent.
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For modeling, a 14-year dataset covering the period from 2012 to 2025
was used, with statistics collected at six-month intervals, yielding a total of
28 observations. As a result of the calculations, a logarithmic regression
model of the following form was obtained:

In(rent) = 2.0159 + 0.5472:In(gdp) — 0.5838-warcond, 5)

where: rent — retail real estate rental rate per 1 sq. m., USD;
gdp — Ukraine’s gross domestic product, million USD;
warcond — Presence of martial law, binary variable, 0 or 1.

The exponential form of the economic-mathematical model is as
follows:

The coefficient on the logarithm of GDP has an elasticity
interpretation: a 1% increase in GDP is associated with an approximately
0.55% increase in rent, all else being equal. The variable warcond captures a
discrete effect: under martial law, rent decreases on average by 44.2%
(79838 — 1), indicating a substantial negative structural impact of the war on
the commercial real estate rental market.

The coefficient of determination R? = 0.523 indicates that about 52.3%
of the variation in the logarithm of rent is explained by changes in GDP and
the impact of war conditions. The statistical significance of the model as a
whole is confirmed by the value of the F-statistic (13.73) and the
corresponding p-value of 9.48 - 107, which is significantly less than
the significance level of 0.05. This allows us to confirm the joint influence
of the independent variables on the logarithm of rent and indicates the
adequacy of the model specification.

The statistical significance of the estimated coefficients for GDP and
warcond is confirmed by comparing their p-values with the generally
accepted significance level of 0.05. For GDP, the p-value is 0.004, and for
warcond, it is 0.001, both below the critical value of 0.05. This allows us to
reject the null hypothesis that the relevant factors do not affect rent and
to conclude that their effects are statistically significant within the sample.

The positive coefficient on GDP indicates that economic growth is
accompanied by higher rental rates, reflecting the beneficial effect of
macroeconomic expansion on the rental market. At the same time, the
negative coefficient on warcond indicates that martial law exerts a significant
downward effect on rents, creating a negative structural effect on market
functioning.

The constructed regression model confirms the hypothesis that the
commercial real estate market depends significantly on both the general
economic environment and the security situation. The commercial real estate
rental market responds moderately to changes in GDP, while the statistically
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significant negative coefficient on warcond demonstrates the severe impact
of the war, which caused structural changes in rent formation.

Conclusions

The research results confirm the hypothesis concerning the impact of
military risks on rent, the formation mechanism of which has shifted from a
purely economic model to a security-oriented one. The security factor has
become critical because of changes in consumer demand, business relocation,
and population migration. Under such conditions, properties with an adaptive
development concept gain a competitive advantage and higher value because
they help ensure business resilience to external threats.

Commercial real estate development is a fundamental pricing
mechanism that synthesizes investment strategies, architectural and spatial
parameters, and management models with the current balance of supply and
demand. Commercial development determines the vector of rental-rate
formation, acting as the point at which investment decisions, the physical
characteristics of a property, and management methods converge within the
market environment. Research into the factors influencing rent, therefore,
provides the foundation for commercial development, as the accuracy of rent
forecasting directly determines project profitability at the design stage.

The results of the economic-mathematical modeling make it possible
to formulate conclusions regarding the factors influencing the commercial
real estate market. The macroeconomic environment was found to have a
stronger effect on rental-rate dynamics than market conditions. Inflation
emerged as the most significant negative factor: a 1% increase in the
consumer price index leads to a 2.18% decrease in rent because of declining
purchasing power. The market also demonstrates an inverse relationship
between rent, the NBU policy rate, and the vacancy rate. In particular, a 1%
increase in the policy rate and a 1% increase in the share of vacant space lead
to decreases in rent of 0.37% and 0.29%, respectively. A moderate positive
elasticity of rental rates with respect to GDP was also identified: 1%
economic growth generates a 0.55% increase in rates. A specific feature of
the Kyiv market is the atypical positive relationship between the
unemployment rate and rent. This can be explained by the capital’s role as a
key hub for capital flows and demand concentration, which modifies
traditional crisis patterns. The introduction of martial law caused
fundamental structural transformations that significantly changed the
parameters governing the functioning of commercial real estate in Kyiv.

Research into the factors that determine rent formation is fundamental
to retail development, as it helps minimize investment risks and ensure
project profitability through quantitative forecasting of the market’s response
to macroeconomic fluctuations and security challenges. For retailers, the
study provides a basis for optimizing operating costs and benefiting from the
synergies of well-designed development even under unstable macro-
economic conditions. Promising directions for further research include
scaling the econometric analysis to the regional markets of Ukraine as
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security disparities diminish, as well as conducting a more detailed study of
the influence of the conceptual synergy of retail facilities on the sustainability
of rental income in the post-war period.
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