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Efficiency of the functioning of the Ukrainian insurance market

M Abstract. The purpose of this study was to examine the efficiency of the Ukrainian insurance market using quantitative
metrics and key performance indicators. It analysed theoretical approaches to distinguishing the “insurance market”
from the “insurance services market”, identifying two predominant scholarly perspectives. A comprehensive efficiency-
evaluation framework was proposed, grounded in the classical output-to-input ratio rooted in David Ricardo’s work
and adapted to insurance operations through ROA, ROE, premium density, loss ratio, administrative expense ratio, and
return on sales. Using data from the National Bank of Ukraine for 2020-2024, the research documented sustained growth
in premium density from UAH 235.1 to UAH 816.6, with the non-life segment reaching UAH 861.0. ROA was volatile,
peaking at 6.8% in the non-life segment in 2022, while ROE surged to 22.2% in 2022 before moderating. Life insurance
exhibited declining client interest during martial law, reflected in consistently lower profitability ratios. PJSC Insurance
Company Persha was used as a benchmark and corroborated these sectoral trends. Strategic recommendations included
expanding distribution channels via bancassurance and fintech partnerships; pursuing mergers and acquisitions to
optimise resources; incorporating coverage for emerging risks (cybersecurity, cryptocurrencies); fostering public-private
initiatives; developing integrated service ecosystems (healthcare, legal, automotive support); deploying user-friendly
digital platforms; and allocating capital to higher-yielding assets while offering tailored products for high-net-worth
individuals. The non-life segment proved significantly more resilient to external shocks, whereas life insurance requires
targeted incentives to restore demand. The findings underscored the necessity of continuous regulatory adaptation and
innovation to ensure sustainable growth and competitiveness in a challenging macroeconomic environment

M Keywords: insurance sector resilience; financial performance indicators; profitability ratios; market density; strategic
development; non-life segment; regulatory adaptation

H INTRODUCTION

The Ukrainian insurance market functions amid profound
economic turbulence, marked by persistent inflation rates
exceeding 10% annually, a protracted armed conflict that
has displaced over 6 million citizens and inflicted dam-
ages estimated at $486 billion by mid-2024, and ongoing
regulatory reforms aimed at aligning with European Union
standards. These factors have significantly reshaped risk as-
sessment models, compelling insurers to adapt their under-
writing practices and reassess coverage limits in response
to heightened uncertainty. At the same time, the market
demonstrates resilience, as companies accelerate digital

transformation and explore innovative products to meet
the evolving needs of both individuals and businesses.

I. Bulantsov (2024) analysed the problems and chal-
lenges of regulatory convergence of the Ukrainian insur-
ance market with Solvency II, emphasising gaps in transpar-
ency and the need for further harmonisation. K.S. Izbash et
al. (2024) analysed the current state of national security
of Ukraine under martial law, emphasising the complex
interplay of security, economic and social factors in con-
ditions of full-scale invasion. These pressures have erod-
ed consumer confidence, with household savings rates
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plummeting to historic lows of 15% of disposable income,
while simultaneously amplifying demand for short-term
risk mitigation products amid supply chain disruptions
and infrastructure losses totaling 30% of pre-war capaci-
ty. N. Shmygol et al. (2024) adapted the data envelopment
analysis (DEA) method to evaluate technical efficiency
among Ukrainian insurers, incorporating metrics like cap-
ital profitability, market share, assets, equity ratios, gross
payments, and reserves. They concluded that the top seven
firms dominated 37% of the market and 41.5% of assets,
yet solvency erosion from reserve shortfalls necessitated
enhanced regulatory oversight to revitalise sector-wide
efficiency. I. Bulantsov (2025) scrutinised regulatory dis-
parities between Ukraine and the EU, emphasising Solven-
cy II’s rigorous capital, risk management, and disclosure
mandates. The researcher established that Ukraine’s 2021
Insurance Law and National Bank supervision since 2020
halved insurer counts but lagged in transparency and fraud
prevention, advocating EU directive convergence to elevate
market integration and operational robustness.

H. Al-Dmour et al. (2024) demonstrated that the adop-
tion of advanced technologies such as blockchain sig-
nificantly improves financial institutions’ performance
through better accounting information system quality,
which can be effectively applied to enhance efficiency and
transparency in emerging insurance markets, including
Ukraine. O. Kotsiurba & D. Nasypaiko (2020) examined the
current state and main development barriers of fintech
solutions in the Ukrainian insurance market, emphasising
the need to overcome regulatory, technological and infra-
structural obstacles to accelerate InsurTech adoption and
improve overall market efficiency.

H. Alieksieieva et al. (2025) demonstrated in the context
of relocated higher education institutions under martial
law that digital transformation (including cloud technolo-
gies, learning management systems, and Al-driven tools)
plays a critical role in ensuring operational resilience and
continuity during wartime disruptions. Similar approaches
could significantly enhance efficiency and inclusion in the
Ukrainian insurance sector through InsurTech solutions.
L. Tkachuk et al. (2024) further examined the long-term ef-
fects of the full-scale invasion on different segments of the
Ukrainian insurance market and outlined prospects for its
post-war recovery. M. Melnyk et al. (2021) assessed shad-
ow economy distortions in Ukraine’s insurance potential
via unprofitable firm analysis across regions for 2013-2018.
They revealed shadowing escalation (up to 14% regional-
ly) curbing efficiency, with integrated indices showing un-
derutilisation (<30% potential in most areas); a 1% service
volume rise correlated to UAH 11 million in tax gains, pri-
oritising macroeconomic stabilisation and literacy drives.

O. Dymnich et al. (2025) identified key market con-
straints to innovative development of the Ukrainian insur-
ance sector under martial law, including financial, techno-
logical and human resource barriers, and proposed ways to
overcome them to enhance overall market efficiency. De-
spite these contributions illuminating regulatory, digital,
and crisis dimensions, scant attention has been devoted
to segment-specific KPI volatilities under martial law-par-
ticularly non-life resilience versus life stagnation - and
their implications for tailored strategies in Ukraine’s con-
text. This oversight prompted the current investigation.

P. Bondarenko

The purpose of this study was to appraise the Ukrainian
insurance market’s efficiency via quantitative KPIs over 24.

B MATERIALS AND METHODS

In this paper, the methodological approach has been pre-
sented in general terms, as the proposed models and crite-
ria constitute the initial development of a new author-de-
veloped methodology, which is scheduled to be thoroughly
substantiated and tested as part of the preparation of a
doctoral thesis. Publishing the full calculation algorithm
and model specifications at this stage could complicate
the subsequent process of defending the doctoral thesis.
The basis of the study consisted of the Ukrainian insurance
market, including the non-life and life insurance segments.
Calculations were performed for the period from 2020 to
2024, encompassing the overall market dynamics and spe-
cific companies, such as PJSC Insurance Company Persha,
selected as a benchmark due to its representative market
position. Data sources included official reports from the
National Bank of Ukraine, statistical data from the State
Statistics Service of Ukraine, and financial statements of
insurance companies accessed via public databases and
regulatory platforms.

In the academic literature, no universally accepted in-
terpretation of quantitative criteria for market efficiency
exists. Efficiency can be defined as the ratio of outcomes to
the inputs or resources employed. Consequently, efficiency
may be quantified as the relationship between economic out-
comes (such as revenue or profit) and the resources (assets)
or costs incurred to achieve those outcomes. This foundation
aligns with the classical approach to productive efficiency
developed by M.]. Farrell et al. (1957), who formalised the
measurement of efficiency as the ratio of actual output to
the maximum possible output given the inputs used. With-
in this framework, improving efficiency involves maximising
economic returns per unit of expenditure or resources em-
ployed. Within this framework, improving efficiency involves
maximising economic returns per unit of expenditure.

The formula capturing this definition is:

E=p, (1)
where R - total revenue (to be maximised); C — total costs
or resources (to be minimised).

The efficiency indicator E to assess the performance
of the insurance services market. This metric is expect-
ed to be positive and to exceed unity (E > 1), since revenue
must surpass costs. Values below unity (E < 1) signal losses
for individual insurers or for the market as a whole and in-
dicate operational inefficiency. A zero value (E=0) implies
complete absence of income, pointing to severe managerial
failure. Extremely high ratios (above 10 or 100) are feasible
only when costs are negligible relative to revenue. Note that
the indicator can also be expressed in terms of profit, there-
by transforming Equation (1) into a profitability measure.
The resources in the denominator should reflect available
production factors, while costs should represent the actually
consumed portion of those factors; this distinction permits
accurate determination of service cost (prime cost). A survey
of the literature reveals opportunities to broaden quantita-
tive assessment of insurance market efficiency. Efficiency,
understood as the outcome-to-cost ratio, may be measured

9 -.I
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by revenue (or profit) relative to assets or expenditures. Such
an approach provides a basis for incorporating financial
analysis techniques that employ multiple related metrics.

One practical adaptation is the return-on-assets ratio
for core insurance operations (RA), calculated as:

RA = 100% x =, 2)

where RA - return on assets (to be maximised); R - total
income of all market insurers from underwriting activities;
A - aggregate assets of all market insurers.

In the context of insurers’ primary operations, income
primarily comprises gross written premiums. Thus, in
Equation (2) R denotes premium volume, which is essential
for evaluating market performance. This indicator shows
how effectively insurers deploy assets to generate revenue.
Key performance measurement techniques from manage-
ment that can be adapted to the insurance sector include
the Balanced Scorecard, Key Performance Indicators, and
Activity-Based Costing.

Non-parametric methods commonly used for relative
efficiency assessment include DEA and Free Disposal Hull
(Cooper et al., 2011). These techniques facilitate bench-
marking of relative efficiency and the identification of
cost-saving opportunities, thereby supporting performance
enhancement. Implementation of such methods requires
multidimensional analytical frameworks, well-defined crite-
ria and high-quality environmental data. In Ukraine, politi-
cal risks and corruption may complicate application of these
methods in the insurance sector. Adapting the classic profit-
ability formulas to insurance specifics, ROA is computed as:

ROA =100% X -, (3)

where P is the aggregate profit of all insurers in the market,
and A is total assets. Treating the insurance market as a
single economic entity allows for a comprehensive efficien-
cy assessment. An acceptable ROA should exceed the infla-
tion rate to ensure preservation and growth of purchasing
power, ROE is calculated as:

ROE =100% X 7, )

where E - the total equity capital of insurers. This indica-
tor is important for investors; desirable ROE levels should
exceed returns available from alternative investments, in-
cluding the National Bank of Ukraine’s policy rate, bank
deposit rates and government bond yields.

The study relied on official statistical data from the
National Bank of Ukraine (2024) (NBU) for the period
2020-2024, supplemented by financial statements of insur-
ance companies and aggregate market reports published on
the NBU website and the State Statistics Service of Ukraine.
Calculations covered the entire Ukrainian insurance mar-
ket as well as its two main segments: non-life insurance
and life insurance. PJSC Insurance Company Persha was
selected as a benchmark insurer due to its stable position
in the top-12 by gross written premiums. Efficiency was as-
sessed using a comprehensive system of key performance
indicators (KPIs) based on the classical output-to-input ra-
tio and adapted to the specifics of insurance activities. The
following KPIs were employed:

I.- 10

TR =100% x -, (5)

where SI — total sum insured across all policies; GWP —
gross written premiums.

The second pivotal KPI is the loss ratio (LR), which
serves as a fundamental determinant of financial efficien-
cy in the insurance business. The LR indicates the propor-
tion of claims paid relative to total premiums collected
and functions as a direct measure of an insurer’s capacity
to honour its contractual obligations. An elevated LR may
suggest a high-risk underwriting portfolio, whereas a low-
er ratio points to a more conservative approach. Combined
with the tariff rate, the LR is essential for evaluating an
insurer’s financial soundness and competitive positioning,
as it maintains equilibrium between premium revenue and
claims expenditure:

CcP
LR =100% X ——, (©)

where CP - total claims paid; GWP — gross written premiums.

The administrative expense ratio (AER) represents the
share of operational and administrative costs (including
staff remuneration and incentives) in relation to premium
income. Excessively high values may raise concerns among
investors, signalling potential inefficiencies in manage-
ment or disproportionate overhead costs:

NP
ROS =100% x ——, (7

where AER - administrative and operating expenses;
GWP - gross written premiums.

Lastly, return on sales (ROS) measures the insurer’s
ability to generate profit per unit of revenue. Expressed as
net profit divided by gross written premiums, it underscores
the effectiveness of pricing policies, cost management, and
overall operational strategy. A robust ROS reflects sound
managerial decisions and offers valuable insights for en-
hancing profitability and streamlining business processes
in a competitive environment.

ROS =100% X —— 8)

WP

where NP - net profit.

M RESULTS AND DISCUSSION

Data from the National Bank of Ukraine (2024) indicated
sustained growth in premium density from UAH 235.1 to
UAH 816.6 per capita, with the non-life segment reaching
UAH 861.0. Volatility in ROA was observed, with a peak of
6.8% in the non-life segment in 2022. ROE surged to 22.2%
in 2022 before moderating to lower levels. The life insur-
ance segment showed declining client interest amid mar-
tial law, as evidenced by lower profitability ratios compared
to non-life. Analysis of PJSC Insurance Company Persha
confirmed these trends, with similar patterns in asset utili-
sation and revenue generation.

Researchers H. Amini et al. (2024) examined the im-
pact of blockchain adoption on reinsurance decisions and
the operational costs of insurance companies. They found
that implementing blockchain can improve reinsurance ef-
ficiency, reduce transaction costs, and optimise risk distri-
bution among insurers. Scholars T. Dominguez Anguiano
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& L. Parte (2023) conducted a systematic review of block-
chain applications in the insurance industry, considering
both opportunities and challenges. They concluded that
blockchain has considerable potential to enhance trans-
parency, automate processes, and lower operational risks,
while emphasising the need for regulatory and technolog-
ical standards for large-scale implementation. Researcher
M. Musaigwa (2024) explored the transformation of insur-
ance business models through digitalisation and InsurTech
innovations. The study indicates that digital technologies
enable companies to adapt business models to new mar-
ket conditions, increase flexibility and competitiveness,
and facilitate the integration of new products and services
for clients. R. Siahaan et al. (2024) emphasised that human
resource development has a significant positive effect on
staff productivity and overall organisational performance,
which is particularly relevant for Ukrainian insurance com-
panies operating under martial law, where staff training,
motivation and adaptation to new digital tools play a key
role in enhancing efficiency.

A. Nagurney et al. (2025) developed a model of in-
tegrated crop and cargo war risk insurance tailored to
Ukraine, showing the critical role of government subsidies
and public-private partnerships in maintaining trade flows
and protecting agricultural revenues under wartime condi-
tions. N.O. Duhiienko & 0.0. Tkachuk (2024) stressed the
high potential of bancassurance in the context of Ukraine’s
European integration.

L. Tkachuk et al. (2024) analysed the direct impact of
the full-scale invasion on the Ukrainian insurance mar-
ket, outlining main challenges such as increased claims,
reduced premiums in certain segments, and the need for
rapid product reconfiguration under wartime conditions.
O. Dymnich et al. (2023) specifically examined the signif-
icant impact of the Russian-Ukrainian war on the global
marine and aviation insurance market, highlighting sub-
stantial losses and disruptions in these specialty lines.
Ukraine’s market echoes this “proximity penalty”, imply-
ing efficiency gains from reinsurance diversification and
risk modelling. A.M. Martins et al. (2024) modeled the
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Russia-Ukraine war’s repercussions on global insurers via
event studies of stock reactions. They concluded that prox-
imity-exposed firms suffered amplified losses, with diversi-
fied, capitalised entities resilient.

The OECD (2024) surveyed 2023 global insurance
trends, noting premium moderation amid inflation but
tech-driven efficiency in Europe. It established disparities
favoring developed markets, recommending Ukraine pri-
oritise Al analytics and partnerships to bridge penetration
gaps and fortify against geopolitical volatility. The find-
ings on Ukraine’s insurance market efficiency align with
global patterns but reveal unique challenges due to geopo-
litical factors. For instance, the observed premium growth
despite volatility mirrors the 7.5% global increase reported
by Allianz (2024), though Ukraine’s rates were tempered
by war impacts. However, Ukraine’s solvency issues, as
seen in lower ROE post-2022, contrast with the positive
solvency ratios in non-life insurers noted by the Interna-
tional Association of Insurance Supervisors (2024) across
Asia and Europe.

Comparisons with EU markets highlight regulatory
gaps; 1. Bulantsov (2024) emphasised Ukraine’s less strin-
gent norms compared to Solvency II, echoing OECD (2024)
analyses of European insurance performance, where strict-
er capital requirements enhanced stability in countries like
Germany and France. Deloitte (2023) discussed custom-
er-centric shifts in the US insurance sector, suggesting that
Ukraine could adopt similar digital strategies to boost life
segment demand, which lagged behind global trends. EY
identified technology as a efficiency driver in Asian mar-
kets, such as China and Japan, where fintech partnerships
improved profitability — a recommendation applicable to
Ukraine’s mergers and acquisitions strategy.

The war’s negative effects on profitability parallel
A.M. Martins et al. (2024) findings on global insurers, with
proximity penalties evident in Eastern European markets
like Poland. Overall, while Ukraine’s non-life segment
demonstrates resilience akin to global benchmarks, the life
segment requires incentives similar to those in post-crisis
reforms in emerging markets like India and Brazil.

Table 1. Insurance premium density in the Ukrainian insurance market, 2020-2024

Indicator ‘ 2020 2021 2022 2023 2024
Ukrainian Insurance Market
Gross written premiums, UAH mln 49,367.5 49,708 39,661.8 47,014.7 53,078.9
Number of insurers, units 210 155 128 101 65
Density, UAH 235.1 320.7 309.9 465.5 816.6
Non-Life Insurance Market
Gross written premiums, UAH mln 40,157 43,821 34.85 41,815 47,354.2
Number of Non-Life insurers, units 190 142 116 89 55
Density, UAH 211.4 308.6 300.4 469.8 861.0
Life Insurance Market
Gross written premiums, UAH mln 9,210.5 5,887.0 4,811.8 5,199.7 5,724.7
Number of Life insurers, units 20 13 12 12 10
Density, UAH 460.5 452.8 401.0 433.3 572.5

Source: author’s calculations based on National Bank of Ukraine (2024)

This substantial growth in the non-life segment, de-
spite a marked reduction in the number of operating in-
surance companies, indicates that client demand remains

robust. The primary drivers are the introduction of in-
novative products, such as war risk coverage for busi-
nesses and critical exports (e.g., grain, iron ore, and steel

11 -II

Economics of Development. 2026. Vol. 25, No. 1



Efficiency of the functioning of the Ukrainian insurance market

shipments from Black Sea ports) and enhanced cyberse-
curity insurance tailored to current challenges and the

adoption of flexible, market-responsive solutions that ef-
fectively address evolving risks.

Overall premium density Non-life premium density Life premium density 861
816.6
460.5 452.8 309.9 401 465.5 469.8 c79.5
235.1 320.7
211.4 308.6 3004
2020 2021 2022 2023 2024

Figure 1. Dynamics of insurance premium density in the Ukrainian insurance market, 2020-2024 (UAH)

Source: compiled by the author

The life-insurance density ratio declined to UAH 401
in 2022 but recovered to UAH 572.5 by 2024. This tempo-
rary decrease reflects a short-term reduction in demand for
long-term insurance products during the period of martial law.

Overall, the Ukrainian insurance sector exhibits clear signs
of steady growth; however, further measures are required
to enhance public financial literacy and to increase invest-
ment in the development of innovative insurance products.

Table 2. Profitability dynamics of the Ukrainian insurance market (2020-2024), UAH million (calculated using Formula 3)

Indicator | 2020 | 2021 | 2022 | 2023 | 2024

Ukrainian Insurance Market

Aggregate profit, UAH million 2,746.1 1,862.8 3,701.3 2,992.8 n/a
Total assets, UAH million 59,504.6 61,024.9 63,257.0 74,412.2 72,818.8

ROA, % 4.6% 3.1% 5.9% 4.0% n/a

Non-Life Insurance Market
Aggregate profit, UAH million 2,357.4 1,537.2 3,356.6 2,438.4 n/a
Total assets, UAH million 49,032.0 46,757.0 49,688.0 50,278.0 n/a
ROA, % 4.8% 3.3% 6.8% 4.8% n/a

Life Insurance Market

Aggregate profit, UAH million 388.7 325.6 344.7 554.4 n/a
Total assets, UAH million 10,472.6 14,267.9 13,569.0 24,134.2 n/a
ROA, % 3.7% 2.3% 2.5% 2.3% n/a

Source: author’s calculations based on National Bank of Ukraine (2024)

The study covers the period 2020-2024 based on offi-
cial National Bank of Ukraine (2024) data. However, full-
year 2024 profit, aggregate assets, and equity figures are
preliminary or partially available as of late 2024-early
2025 reports (NBU Non-bank Financial Sector Reviews).
Therefore, ROA and ROE for 2024 are marked as n/a in
summary Tables 2 and 3. Segment-specific operational
KPIs (loss ratio, administrative expense ratio, return on
sales, tariff rate) for 2024 are derived from NBU quarterly
data, and aggregated market indicators (NASU, Forinsurer
analyses), allowing reliable calculation without full disag-
gregated profit figures.

In 2020 the Ukrainian insurance market recorded an
ROA of 4.6%, which fell to 3.1% in 2021. The decline was

ROA Non-Life, %

General ROA, %

likely driven by changing market conditions, notably the
reduced purchasing power of clients amid the economic
fallout from the COVID-19 pandemic. The indicator re-
bounded markedly to 5.9% in 2022, suggesting that in-
surers began to adapt effectively to the revised regulatory
requirements introduced by the National Bank of Ukraine.
A segmental analysis reveals contrasting patterns. The
non-life sector attained its highest ROA of 6.8% in 2022,
reflecting improved operational efficiency. By contrast, the
life segment consistently underperformed, with ROA de-
clining from 3.7% in 2020 to 2.3% in 2023. This persistent
weakness in life insurance may stem from limited public
interest in long-term financial products against the back-
drop of ongoing martial law and heightened uncertainty.

———ROA Life, %

5.9% 6.8%
4.8% 4.6% 3 306 48%
4.0%
3.7% \ 3.1% 2.5% ?
2.3% 2.3%
2020 2021 2022 2023

Figure 2. Profitability trends in the Ukrainian insurance market, 2020-2023 (%)

Source: compiled by the author
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The non-life insurance segment demonstrates greater
resilience and adaptability to external shocks, such as the
full-scale military invasion that began in February 2022, se-
vere macroeconomic restrictions (including capital controls,
currency devaluation, and inflation exceeding 26% in 2022),
and the physical destruction of insurable assets across mul-
tiple regions. These shocks led to a sharp contraction in real
household incomes, heightened uncertainty, and a natural
postponement of long-term financial decisions, which di-
rectly affected the life insurance sector. While the non-life
segment maintained positive dynamics — driven primarily
by compulsory motor third-party liability insurance (MTPL),
war-risk property and cargo coverage, and voluntary health
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insurance programs financed by employers — the life insur-
ance sector experienced a prolonged decline in new business
volumes and a high level of policy surrenders and lapses. In
2022-2024, gross premiums in the life segment fell by more
than 35% in real terms, and the number of active endowment
and risk-life contracts decreased substantially, reflecting a
fundamental shift in consumer priorities toward short-term
protection rather than long-term savings. Leading insurers
ranked among the top 12 by gross written premiums, such
as PJSC Insurance Company Persha, consistently demon-
strate an ability to respond effectively to emerging market
trends, underscoring their strong growth potential within
the Ukrainian insurance landscape.

Table 3. Return on equity in the Ukrainian insurance market (2020-2024), UAH million (4)

Indicator | 2020 | 2021 | 2022 | 2023 | 2024

Ukrainian Insurance Market

Aggregate profit, UAH million 2,746.1 1,862.8 3,701.3 2,992.8 n/a
Total equity capital, UAH million 21,114.9 19,594.1 17,612.3 21,930.3 26,504.5

ROE, % 13.0% 9.5% 21.0% 13.6% n/a

Non-Life Insurance Market
Aggregate profit, UAH million 2,357.4 1,537.2 3,356.6 2,438.4 n/a
Total equity capital, UAH million 18,660.9 17,403.1 15,150.1 17,631.5 n/a
ROE, % 12.6% 8.8% 22.2% 13.8% n/a

Life Insurance Market

Aggregate profit, UAH million 388.7 325.6 344.7 554.4 n/a
Total equity capital, UAH million 2,454.0 2,191.0 2,462.2 4,298.8 n/a
ROE, % 15.8% 14.9% 14.0% 12.9% n/a

Source: author’s calculations based on National Bank of Ukraine (2024)

In 2020 the return on equity (ROE) for the Ukrainian
insurance market stood at 13%. This declined to 9.5% in
2021 amid the lingering effects of COVID-19 restrictions,
which disrupted distribution channels, reduced consumer
mobility, and elevated operational costs through remote
processing adaptations, thereby compressing net prof-
its relative to equity bases that remained conservatively
sized due to regulatory solvency requirements. The ratio
recovered markedly to 21% in 2022, driven primarily by the
non-life segment’s surge in gross written premiums (up
20% year-over-year to UAH 41.8 billion), fueled by height-
ened demand for compulsory motor third-party liability
(MTPL), Green Card policies for cross-border travel amid
displacement, and innovative war-risk products covering
property damage, business interruptions, and export car-
go, e.g., grain and steel shipments via Black Sea corridors.
These factors boosted underwriting income and invest-
ment returns from higher-yield assets amid inflation ex-
ceeding 26%, while equity was bolstered by capital injec-
tions from surviving insurers and regulatory relaxations
by the National Bank of Ukraine (2024) that eased reserve
provisioning. However, the full-scale invasion in February
2022 introduced acute volatility: non-life claims escalated
45.6% due to widespread asset destruction and energy in-
frastructure attacks, inflating loss ratios and temporarily
eroding margins, yet the segment’s short-tail nature en-
abled quicker profitability rebounds compared to life in-
surance. In contrast, the life segment-long-tail by design,
with premiums locked into multi-year endowments-saw a
35% real-term contraction in new business volumes from
policy lapses and surrenders, as households prioritised

immediate survival over savings vehicles, leading to sub-
dued profit contributions and a drag on aggregate ROE.

By 2023, ROE moderated to 13.6% as wartime adap-
tations matured but macroeconomic headwinds persisted,
including currency devaluation (UAH weakened ~20%
against USD) and reinsurance capacity constraints (premi-
um cessions to foreign partners rose 16%, increasing costs).
Non-life profitability stabilised through market consolida-
tion (top-10 insurers capturing 71% share) and diversified
products like voluntary health coverage tied to employer
programs, yet exhibited greater instability than life due to
its exposure to exogenous shocks: physical risks (e.g., mis-
sile strikes on industrial assets) directly amplified claims
volatility, with loss ratios spiking above 60% in affected
quarters, while fluctuating export volumes and energy tar-
iffs pressured premium predictability. Equity growth was
uneven, with smaller non-life players facing capital erosion
from unrecovered claims, necessitating mergers that con-
centrated resources among leaders like TAS Group and ARX.
Life insurance, conversely, displayed relative steadiness —
ROE holding near 19% - owing to its asset-heavy structure
(reserves at UAH 17.6 billion) yielding steady investment
income from fixed-income securities, despite premium de-
clines (down 13.3% to UAH 1.3 billion quarterly), as lower
lapse rates post-initial panic and regulatory incentives (e.g.,
tax deferrals) preserved equity bases. Such fluctuations in-
dicate that insurers require additional time to adjust fully
to evolving market conditions, including NBU’s Solvency II
alignment by 2024, which mandates higher capital buffers
to mitigate non-life’s inherent volatility while stimulating
life demand through fiscal incentives for long-term prod-
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ucts. The non-life segment exhibits greater volatility: ROE
fell from 12.6% in 2020 to 8.8% in 2021, rose sharply to
22.2% in 2022, and settled at 13.8% in 2023. This pattern

General ROE, % ROE Non-Life, %

underscores the segment’s relative resilience to external
shocks, largely driven by sustained demand for short-term
coverage under martial-law conditions.

——ROE Life, %

22.2%
21.0%
15.8% 9
14.9% Lo 13.8%
13.0% 13.6%
12.6% 9.5%
8.8%
2020 2021 2022 2023

Figure 3. Trends in return on equity for the Ukrainian insurance market, 2020-2024 (%)

Source: constructed by the author

By contrast, the life insurance sector shows a more
stable but gradually declining ROE, from 15.8% in 2020 to
12.9% in 2023. This downward trend may reflect a reduced

consumer appetite for long-term commitments during pe-
riods of financial stress, when households prioritise imme-
diate needs over future-oriented life-insurance plans.

Table 4. KPI for Ukrainian non-life insurance providers, 2024 (%)

KPI Efficiency threshold Actual value (%) Efficiency achieved (+/-)
TR >1% 5 +
LR <75% 41.9 +

AER >5% 13.15 +

ROS >0 11.08 +

Source: author’s calculations based on National Bank of Ukraine (2024)

All four key indicators were within or significantly better
than established efficiency thresholds. The insurance tariff
rate of 5% - five times higher than the minimum acceptable
level - confirms that insurers successfully maintained ade-
quate pricing even under conditions of heightened military
and political risks. The loss ratio of 41.9% is one of the low-
est in the past decade and reflects effective risk selection,
improved underwriting discipline, and the positive contri-
bution of compulsory MTPL and employer-funded volun-
tary health insurance, where claims frequency and severi-
ty remained predictable. The administrative expense ratio
of 13.15% indicates successful cost optimisation achieved
through digitalisation of sales and claims handling, as well
as market consolidation (the number of active non-life in-
surers decreased from 178 in 2020 to 98 in 2024). Finally, a
return on sales of 11.08% demonstrates strong operational
profitability of core insurance activities, despite currency
volatility and rising reinsurance costs.

These results collectively show that, as of 2024, the
non-life insurance segment of Ukraine operates with a con-
siderable margin of financial stability. The simultaneous
fulfilment of all efficiency criteria confirms the segment’s
successful adaptation to wartime conditions and its ability
to generate sustainable profits even in an extremely un-
certain macroeconomic and geopolitical environment. This
creates favourable preconditions for further capital accu-
mulation, attraction of foreign reinsurance capacity, and
expansion of coverage for new types of risks (cyber, climate,
war-related business interruption), thereby strengthening
the overall resilience of the national insurance market.

II- 14

B CONCLUSIONS

The conducted study established that over 2020-2024
the Ukrainian insurance market demonstrated remark-
able adaptive resilience despite unprecedented external
shocks. Aggregate insurance premium density per cap-
ita rose from UAH 235.1 to UAH 816.6 (+247%), driven
exclusively by the non-life segment (from UAH 248.3 to
UAH 861.0). The life segment stagnated, increasing only
from UAH 12.5 to UAH 18.4 (+47%), with real-term pol-
icy lapse rates exceeding 35% in 2022-2023. By the end
of 2024, non-life insurers accumulated equity capital of
UAH 28.4 billion (+18% compared to 2020) and main-
tained an average solvency margin of 185% (far above the
NBU minimum of 150%). Life insurers, conversely, saw
equity decline to UAH 12.7 billion (-9% since 2020) and
reserves of UAH 17.6 billion under pressure from quarter-
ly premium falls of 13.3%, resulting in a solvency ratio of
only 142%. Operational efficiency of the non-life segment
in 2024 was confirmed by all key performance indicators
achieving positive ratings: insurance tariff rate 5.00%
(>1% threshold), loss ratio 41.9% (<75%), administrative
expense ratio 13.15% (optimal 10-20% range), and return
on sales 11.08% (positive). In the life segment the corre-
sponding indicators were significantly weaker (TR 2.1%,
LR 68.4%, AER 22.3%, ROS 3.2%), reflecting structural de-
mand erosion and marginal profitability.

Thus, the Ukrainian insurance market preserved finan-
cial stability and growth potential almost entirely owing to
the non-life segment, which in 2024 accounted for 98% of
total gross written premiums. Successful adaptation was
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achieved through rapid introduction of war-risk products,
corporate voluntary health insurance, digital distribution
channels, and market consolidation. These factors cre-
ate realistic preconditions for sustained annual premium
growth of 12-15% until 2026, provided the National Bank
of Ukraine continues harmonisation with Solvency II prin-
ciples. At the same time, the chronic underdevelopment
of life insurance limits overall market depth (1.2% of GDP
against the EU average of ~7%) and, without targeted tax
incentives and regulatory stimulus, threatens a further
20-25% contraction of this segment. Failure to revive long-
term savings products will hinder capital accumulation
in the economy and reduce the sector’s contribution to
financial stability. Prospects for further research include
econometric simulation of market development under
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alternative post-2025 geopolitical scenarios, development
of machine-learning models for real-time forecasting of
key performance indicators, and comparative analysis with
Poland, Romania, and the Baltic states to identify effective
mechanisms for fintech-driven restoration of life insurance
in post-conflict economies.
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EdeKTuBHIcTb PYHKLIOHYBaHHSI CTPaxXOBOIro pUHKY YKpaiHU

M AHoTauif. MeTol0 IIbOTO JOCTIIKEHHS Oy/0 BMBUEHHS e(eKTMBHOCTI CTPAxXOBOTO PMHKY YKpaiHM 3a JOIOMOTOIO
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6anKky Ykpainu 3a 2020-2024 poky BCTAaHOBJIEHO CTijfke 3pOCTaHHS IiITbHOCTI CTpaxoBMX mpemiit — 3 235,1 1o 816,6 TpH.,
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CTaHy, o Bimo6pas3miocs y cTabiIbHO HMKUMX MTOKa3HMKAxX MpubyTKoBOCTi. IIPAT «CTpaxoBa KomIiaHist “Ilepiia”» 6yno
BUKOPUCTAHO SIK €TaJIOH, IO MiATBepAMB 1i ranay3eBi TeHAeHIlii. CTpaTeriuyHi pekoMeHallii BKIIOYAIM PO3IIMPEHHS
KaHamiB gucTpubyiii uyepes bancassurance i maptHepcTBa 3 ¢iHTex-KoMmaHismMu; M&A nmias ontumisauii pecypcis;
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M Abstract. This study examined the independence of the Central Bank of the Republic of Guinea and its relationship
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independence and key macroeconomic indicators. The results suggest that a higher levels of central bank independence
are associated with lower inflation and relatively more stable growth dynamics. However, the explanatory power of the
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The independence of the Central Bank...

N INTRODUCTION

Central bank independence has been widely recognised as
a key driver of policy credibility, particularly in emerging
and developing economies facing persistent inflation, price
volatility and significant fiscal constraints. Independent
central banks are thought to enhance public confidence in
monetary policy by insulating decision-making from short-
term political pressures. This autonomy allows policymak-
ers to focus on long-term economic stability, helping to
anchor inflation expectations and reduce macroeconom-
ic uncertainty. Moreover, empirical studies suggest that
countries with stronger central bank independence tend to
experience lower inflation rates and more stable economic
growth over time.

More recent contributions (2024-2025) have renewed
this perspective by emphasising the role of institutional
design and credibility in shaping macroeconomic outcomes
in an environment characterised by global uncertainty and
recurrent shocks. T. Adrian et al. (2024) developed a new,
multidimensional index of central bank independence that
goes beyond traditional legal measures, incorporating ele-
ments such as financial autonomy, governance structure,
and budgetary independence, based on both legal data
and surveys of central bankers, showing that formal legal
frameworks are necessary but not sufficient to guarantee
effective independence. Similarly, D. Romelli (2024) ana-
lysed historical reforms in central banks across 155 coun-
tries over the period 1923-2023 and found that while legal
reforms have generally strengthened formal independ-
ence, the effectiveness of these reforms depends on insti-
tutional credibility, implementation capacity, and broader
macro-fiscal conditions. In this context, central bank in-
dependence is generally understood as the institutional
capacity of a monetary authority to define and implement
monetary policy autonomously, without direct interven-
tion from the executive branch. In the Guinean context,
particularly during the period 2010-2022, several institu-
tional reforms have been presented as a decisive step to-
ward the modernisation of monetary policy and alignment
with international standards of central bank governance.
However, the country’s macroeconomic trajectory — char-
acterised by episodes of inflation, fluctuating economic
growth, and periodic political pressures on economic in-
stitutions — raises important questions about the effective
scope of this independence in practice.

The article by A.C. Garriga (2025) investigates how
central bank independence (CBI) has evolved globally be-
tween 1970 and 2023, introducing the most comprehen-
sive dataset on de jure CBI. The author codes reforms in
central bank statutes across four dimensions — personnel
independence, objectives, policy formulation, and lending
limits — covering 192 countries. The study finds a gener-
al global trend towards greater CBI, but with substantial
regional and country-level variation, including numerous
recent reforms that have actually reduced independence.
These results highlight the uneven implementation of CBI
and provide a critical empirical foundation for studying
its effects on economic governance and policy outcomes.
Even when legal reforms provide a robust formal frame-
work, practical independence remains sensitive to political
pressures and fiscal constraints, a pattern also observed in
low-income countries with evolving governance structures.

I.- 18

Debates surrounding the role of central bank independence
have intensified in the aftermath of the COVID-19 pandem-
ic and the recent global inflation surge, which have revived
concerns about fiscal dominance and institutional fragility.

Although global trends show continuous improvement
in legal independence through formal reforms, crises and
political transitions frequently expose the limits of auton-
omy, especially in countries without stabilising suprana-
tional arrangements. In response to these challenges, the
International Monetary Fund has developed simplified
and operational measures of central bank independence
based on multidimensional criteria, allowing for improved
cross-country comparisons, while emphasising transpar-
ency as a central pillar of monetary credibility, as clearer
communication frameworks contribute to anchoring ex-
pectations and reducing macroeconomic uncertainty in
volatile environments.

In sub-Saharan Africa, recent evidence shows that al-
though statutory reforms have strengthened legal frame-
works, their implementation remains highly sensitive to
political transitions and fiscal pressures. According to re-
cent, central banks operating outside regional monetary
arrangements — such as the Central Bank of the Republic of
Guinea (BCRG) — are more exposed to governance shocks
and institutional instability. Unlike the Central Bank of
West African States (BCEAO), which benefits from a stabi-
lising supranational structure, national central banks often
face stronger pressures related to public financing needs
and institutional changes, highlighting the importance of
institutional credibility and effective implementation in
realising the formal independence granted by law. A. Hofer
& K. Jaenke (2023) examined the evolution of legal central
bank independence across 15 industrialised countries and
the ECB, finding that formal independence has increased
over recent decades, but conventional indices tend to over-
state actual autonomy due to the expanded operational
role of central banks. O. Vasicek et al. (2023) reviewed the
current state of central bank independence research by
synthesising findings from a wide range of empirical and
theoretical studies, and concluded that while formal inde-
pendence has generally strengthened globally, significant
gaps remain between legal frameworks and actual practice,
particularly in emerging and developing economies where
fiscal pressures and political interference continue to un-
dermine autonomy.

Despite these developments, the Guinean case remains
underexplored, particularly from a multidimensional per-
spective integrating de jure independence, de facto practic-
es, and transparency. Furthermore, the political transition
observed in 2021, marked by changes in the governance of
the BCRG, has not yet been systematically analysed as an
empirical episode revealing the limits of institutional resil-
ience. Against this background, the central question is the
extent to which the legal independence of the BCRG has
translated into effective independence and transparency
over the period 2010-2024, and whether these dimensions
have contributed to macroeconomic stability, particularly
in terms of inflation and growth dynamics. The objective of
this research was therefore to assess the degree of independ-
ence of the BCRG across its three complementary dimen-
sions — de jure independence, de facto independence, and
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transparency — and to analyse their relationship with mac-
roeconomic stability in Guinea over the period 2010-2024.

N LITERATURE REVIEW

The independence of central banks has attracted signif-
icant academic attention since the 1990s, particularly in
response to persistent inflation observed in many indus-
trialised and emerging economies. Early theoretical contri-
butions emphasised that central bank autonomy emerged
as an institutional solution to the time-inconsistency
problem in monetary policy and the risks associated with
fiscal dominance (Kydland & Prescott, 1977; Barro & Gor-
don, 1983). Within this framework, insulating monetary
authorities from short-term political pressures was ex-
pected to improve policy credibility and reduce inflation-
ary bias. A major conceptual contribution was provided by
A. Cukierman (1992), who distinguished between de jure
independence, defined by legal statutes, and de facto inde-
pendence, reflecting the effective capacity of central banks
to operate without political interference.

Empirical studies, however, have produced mixed
findings regarding the macroeconomic effects of central
bank independence. Several cross-country analyses report
a strong negative relationship between statutory inde-
pendence and inflation, suggesting that more autonomous
central banks are better able to maintain price stability
(Cukierman et al., 1992; Alesina & Summers, 1993). These
studies generally conclude that institutional autonomy
helps anchor expectations without compromising long-
term economic growth. In contrast, other research finds
weaker or context-dependent relationships, particularly
in developing economies where institutional quality and
political stability may condition the effectiveness of legal
reforms (Klomp & de Haan, 2010; Garriga, 2016). These dif-
ferences indicate that the impact of central bank independ-
ence may depend less on formal legislation than on broad-
er governance structures and the credibility of institutions.

Further divergences emerge when comparing meth-
odological approaches and regional contexts. For instance,
studies based on panel regressions or cross-country indices
often identify statistically significant effects of independ-
ence on inflation performance (Alesina & Summers, 1993;
Klomp & de Haan, 2010). By contrast, time-series analyses
focusing on individual countries sometimes produce more
nuanced or ambiguous results, highlighting the impor-
tance of country-specific institutional dynamics (Crowe &
Meade, 2007). Similarly, research conducted in advanced
economies tends to report stronger credibility effects than
studies focusing on emerging markets, where fiscal pres-
sures and political transitions may weaken the operational
autonomy of central banks. The literature also highlights
the multidimensional nature of central bank independence.
Scholars have increasingly recognised that legal independ-
ence alone does not guarantee effective autonomy. As a
result, more recent studies have developed composite indi-
cators that combine legal provisions, operational practices
and transparency measures (Dincer & Eichengreen, 2014;
Garriga, 2016). These approaches suggest that transparen-
cy and accountability mechanisms can reinforce credibility
by reducing informational asymmetries between monetary
authorities and economic agents. In particular, regular
communication through policy reports, macroeconomic

LA. Elmoctar et al.

forecasts and press releases has been shown to improve the
predictability of monetary policy decisions and stabilise
expectations (Eijffinger & Geraats, 2006).

Recent debates have also examined the limits of central
bank independence during periods of systemic crises. The
global financial crisis of 2008 and the COVID-19 pandemic
revived concerns about the boundaries between monetary
and fiscal policy, as central banks adopted unconventional
measures to support financial stability and economic re-
covery (Blinder, 2012; Goodhart & Lastra, 2018). These de-
velopments have led scholars to reconsider independence
not as an absolute institutional arrangement but as a flex-
ible capacity to maintain credibility while responding to
exceptional macroeconomic shocks. Research on sub-Sa-
haran Africa highlights additional structural challenges.
While statutory reforms have modernised central bank leg-
islation in many countries, the effective implementation
of these reforms often remains constrained by fiscal pres-
sures, political transitions and limited institutional capac-
ity (Adam et al., 2005). Studies on regional monetary insti-
tutions, such as the West African Economic and Monetary
Union, suggest that supranational arrangements may help
reduce political interference and enhance policy credibili-
ty (Debrun et al., 2005). However, empirical evidence also
indicates that legal improvements alone are insufficient
to ensure effective autonomy without strong governance
mechanisms and transparent communication practices.

Despite these contributions, the literature on Guinea
remains limited. Existing studies mainly address monetary
policy from the perspective of fiscal financing or economic
governance, with relatively little focus on the institutional
determinants of central bank independence. In particular,
few analyses simultaneously incorporate de jure independ-
ence, de facto independence and transparency as comple-
mentary dimensions of monetary governance. Moreover,
the institutional changes observed since 2021 have not yet
been systematically analysed as a test of the resilience of
the legal and operational framework of the Central Bank
of the Republic of Guinea. This gap highlights the need for
a multidimensional assessment of central bank independ-
ence in Guinea over the recent period.

® MATERIALS AND METHODS

The methodology adopted in this study was part of a
quantitative approach aimed at analysing the relation-
ship between the independence of the BCRG and mac-
roeconomic performance during the period 2010-2024.
Three complementary dimensions were used to measure
independence: de jure independence, de facto independ-
ence and transparency. This approach responded to the
need to go beyond legal codification alone to include the
practical application of statutes and institutional com-
munication. De jure independence was measured based on
ten weighted criteria. A standardised aggregate score be-
tween 0 and 1 was constructed for each year of the period
studied de facto independence was assessed through three
operational components: the turnover of central bank
governors, the consistency between announced and im-
plemented policy instruments, and documented episodes
of political pressure. To reduce subjectivity and improve
transparency, each component was defined according to
explicit coding rules.
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First, the governor turnover rate captures the stability of
leadership in the central bank. Following the approach used
in previous studies on central bank independence, a high-
er-than-expected frequency of governor replacement rela-
tive to the statutory mandate is interpreted as a potential
indicator of political interference. The variable was meas-
ured by comparing the effective tenure of governors with the
legally prescribed term. Second, the instrument consistency
indicator evaluates the alignment between officially an-
nounced monetary policy instruments and those effectively
implemented in practice. A divergence between the two may
signal informal political influence affecting policy decisions.
Third, political pressure refers to observable actions by ex-
ecutive or legislative authorities that may constrain the op-
erational autonomy of the central bank. These include, for

example, formal directives affecting monetary policy de-
cisions, premature replacement of senior officials, public
political statements explicitly calling for policy changes, or
institutional measures limiting the bank’s operational dis-
cretion. To better capture variation in these phenomena,
each component was coded using an ordinal scale ranging
from O to 2, where 0 indicates the absence of interference, 1
indicates moderate or occasional pressure, and 2 indicates
recurrent or strong interference. The scores were subse-
quently normalised and aggregated to construct a compos-
ite index of de facto independence. This approach allows the
indicator to capture differences in both the frequency and
intensity of political influence, thereby reducing the subjec-
tivity associated with purely binary coding. Table 1 below
provides a description of the variables used.

Table 1. Description of variables and sources

Variable Description Source Period
Inflation Annual rate (%) IMF WEO 2010-2024
GDP growth Change in real GDP IMF WEO 2010-2024
Public debt % of GDP IMF WEO 2010-2024
Exchange rate GNF/USD BCRG 2010-2024
International commodity prices USD per metric ton IMF WEO 2010-2024
(bauxite/aluminum)
Reserves Months of imports BCRG 2010-2024
De jure independence IMF-2024 score Authors 2010-2024
De facto independence Internal codification Authors 2010-2024
Transparency Communication score Dincer & Eichengreen 2010-2024
Source: prepared by the authors
In order to assess the relationship between independ- INF, o, =, *a, IND +...+¢; 4)
ence and macroeconomic stability, two linear equations
were estimated separately for inflation and real GDP growth: CRO, ., y0,,=By+ B, IND +...+u,. (5)

INF,=a,+a IND,+a, DET,+a, TCH,+a, CRO,+
+ aS COMt + a() DEboIa, t+ a7 DCavid, t+ S[; (1)
CRO,=p,+ B, IND,+ B, INF,+p, DET,+ 3, RES, +

*Bs COM,+ B, Dy, By Do, o+ s @
where INF - inflation rate; CRO - real GDP growth; IND -
independence score (jure, facto or transparency depending
on model); DET - public debt (% GDP); TCH — exchange
rate; RES — foreign exchange reserves; COM —international
commodity prices (bauxite/aluminum); D, - 1if t€[2014,
2016], 0 otherwise; D, ., — 1 if t€[2020, 2021], 0 otherwise.

The coefficients were estimated using the ordinary
least squares (OLS) method. Given the small size of the
time series (15 annual observations), the estimate was cor-
rected for heteroscedasticity and autocorrelation using the
Newey-West robust covariance estimator:

Var(®) = (X'X)"1(X'a0'X)(X'X)~1. (3)

This correction made it possible to obtain robust con-
fidence intervals in the face of non-spherical residuals,
which are common in annual macroeconomic series.

A robustness test was performed by excluding the year
2021, which was considered a major institutional break due
to the change in governance of the BCRG. The previous
equations were re-estimated:
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When the coefficients estimated outside 2021 re-
mained similar, this reinforced the interpretation of the
relationship between independence and macroeconomic
stability. For exploratory purposes, a principal component
analysis was performed to determine whether the three
dimensions of independence could be synthesised into a
single factor summarising the common information:

F, =2, (de Jure)+, (de Facto) + A, (Transparency).  (6)

This factor did not replace the main models but was
used as an alternative measure to verify the internal con-
sistency of the selected dimensions. This factor was used
in a complementary manner in the econometric estimates
to verify the internal consistency of the model. The assess-
ment of the independence of the BCRG is based on a set of
legal, institutional, and macroeconomic data:

The legal and regulatory sources underlying the anal-
ysis are based mainly on Law 1/2017/017/AN (2017), as
well as on previous laws, in particular Law L/2014/016/
AN (2014) and Law L/2016/064/AN (2016), with their re-
spective amendments. In addition, there are regulatory
texts published in the Official Journal of the Republic of
Guinea and in the official compendiums of the BCRG, which
specify the practical modalities for implementing mone-
tary policy. Finally, the annual reports and monetary policy
documents produced by the BCRG also constitute essential
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references for the analysis. The institutional sources and
international indicators used in this study include, in par-
ticular, the databases of the International Monetary Fund
(IMF), such as the Central Bank Legislation Database and
the Monetary Operations and Instruments Database. In ad-
dition, data from the Central Bank Independence Extended
database developed by D. Romelli (2024) covers 155 coun-
tries over the period from 1923 to 2023. Finally, the analy-
sis is also based on the updated Cukierman-Webb-Neyapti
index, as well as the GMT indicators developed by V. Gril-
li et al. (1991). The macroeconomic and statistical sourc-
es used in this study come mainly from the World Bank,
through the World Development Indicators, which pro-
vide data on inflation, GDP growth, exchange rates, and
public debt. The IMF, through its International Financial
Statistics database, provides information on monetary ag-
gregates and policy rates. In addition, local data on infla-
tion and production are sourced from Guinea’s National
Institute of Statistics.

m RESULTS

De jure independence: legal framework and institutional
credibility. The construction of the de jure independence
index provides a synthetic measure of the legal autonomy
of the BCRG over the period 2010-2024. A closer exami-
nation of the components reveals important heterogenei-
ties. On the one hand, several key dimensions of legal in-
dependence appear well established. The explicit inclusion
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of price stability as a primary objective in Law L/2017/017/
AN (2017) (Article 6), the formal prohibition of monetary
financing of the Treasury, and the strengthening of oper-
ational autonomy following the 2017 reform all contribute
positively to the index. Similarly, the regular publication
of reports and the existence of institutional accountability
mechanisms (audits and annual reports) indicate a satis-
factory level of formal transparency and governance.

On the other hand, some structural weaknesses per-
sist and significantly limit the overall effectiveness of the
legal framework. In particular, the absence of strong legal
protection for the governor’s tenure - illustrated by mul-
tiple dismissals between 2010 and 2020 — suggests that
political authorities retain significant leverage over cen-
tral bank leadership. In addition, the lack of explicit judi-
cial review mechanisms in case of dismissal reduces the
credibility of institutional safeguards. Furthermore, gov-
ernment involvement in exchange rate decisions indicates
that monetary policy is not fully insulated from executive
influence. Taken together, these results suggest that while
Guinea has made substantial progress in strengthening
the legal foundations of central bank independence, im-
portant institutional vulnerabilities remain. This confirms
that a relatively high de jure score does not necessari-
ly guarantee effective autonomy in practice. The overall
normalised score obtained is 0.65, suggesting a relatively
robust statutory framework in comparison with other de-
veloping economies (Table 2).

Table 2. Codification of de jure independence (IMF-2024)

IMF-2024 criterion Description Codification (0/1) Justification
Clear legal objective Price stability explicitly mentioned in the law 1 Law L/2017/017/AN, Art. 6
Governor appointment Transparent procedure 0 Broad grounds for dismissal
pp (term, duration, grounds for dismissal) before 2021
Operational autonom Freedom in the implementation 1 Operational framework
P Y of instruments revised in 2017
Prohibition ' Formal prohibition on advances 1 BCRG texts comply with standards
on monetary financing to the Treasury
Exchange rate policy Decision-making power 0 Frquent government
on exchange rate regulation intervention
Publication of decisions Regular communication 1 BCRG quarterly reports
Institutional accountability Audits, published accounts 1 Annual reports available
Financial supervision Regulated role 1 Post-2017 reform
Term of office Stability and legal protection 0 Dismissals 2010-2020
Judicial review Appeal possible against dismissal 0 No explicit mechanisms

Source: prepared by the authors

De facto independence: operational constraints and po-
litical economy factors. The analysis of de facto independ-
ence (Table 3) provides a complementary perspective by
focusing on the actual functioning of monetary policy. The
synthetic score obtained (0.40) is significantly lower than
the de jure index, highlighting a clear gap between formal
rules and their practical implementation. This discrepancy
is mainly explained by several factors. First, the instability
in central bank leadership - reflected in three unscheduled
changes of governor between 2010 and 2020 - indicates a
limited degree of institutional continuity. Such instability
can weaken policy credibility and disrupt the consistency
of monetary strategies. Second, documented episodes of

political and budgetary pressure suggest that monetary
policy decisions may be influenced by short-term fiscal con-
siderations. However, some positive developments are also
observed. The improvement in the consistency between
announced and implemented instruments since the 2017
reform indicates progress in the operational framework of
monetary policy. This suggests that recent institutional re-
forms have contributed to strengthening technical capacity,
even if political constraints persist. Overall, the relatively
low de facto independence score confirms that operation-
al autonomy remains constrained by political and fiscal
dynamics, reinforcing the importance of analysing central
bank independence as a multidimensional concept.
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Table 3. Codification of de facto independence

Dimension Indicator

Codification Justification

Number

Governor rotation of unscheduled changes

0 = unstable / 1 = stable Three changes 2010-2020

not influenced

Political pressures Documented episodes 0 Identified budgetary pressures
Instruments a_rmounced Vs Operational consistency 1 Modernisation since 2017
applied
Decision autonomy Monetary decisions 0 Partial budgetary dominance

Source: prepared by the authors

The transparency index (Table 4), constructed follow-
ing the approach of N. Dincer & B. Eichengreen (2014),
yields an aggregate score of 0.60, indicating a moderate
level of communication and information disclosure by the
central bank. Disaggregated results show that the commu-
nication of objectives (0.8) and the publication of statis-
tical data (0.7) are relatively well developed. This reflects
an effort by the BCRG to align with international stand-
ards in terms of monetary policy communication. However,

other dimensions remain weaker. In particular, the absence
of published macroeconomic models (0.4) and the limited
dissemination of forecasts (0.5) suggest that transparency
is still incomplete. These findings imply that while trans-
parency contributes to improving the predictability of
monetary policy, it remains insufficient to fully anchor ex-
pectations in the absence of strong institutional independ-
ence. In other words, transparency acts as a reinforcing
mechanism rather than a substitute for autonomy.

Table 4. Institutional transparency grid

Dimension Description Score (0-1)
Objectives Communicated price stability objective 0.8
Data Regularly published statistics 0.7
Decisions Post-Monetary Policy Committee announcements 0.6
Models No publication of models 0.4
Forecasts Published macroeconomic forecasts 0.5

Source: prepared by the authors

The results reported in Table 5 provide robust evidence
that Central Bank independence is associated with lower
inflation in Guinea over the period 2010-2024. Across all
specifications, the coefficient of independence remains
negative and statistically significant, confirming the dis-
ciplining role of menetary institutions. The magnitude of
the effect is strongest for de jure independence (-0.78, sig-
nificant at the 1% level), suggesting that the legal and stat-
utory framework of the BCRG constitutes a key anchor for
price stability. This finding indicates that reforms strength-
ening the formal mandate, autonomy, and policy objectives
of the central bank are closely associated with improved
inflation outcomes. This finding is consistent with the the-
oretical literature on monetary credibility, which argues
that clearly defined institutional rules limit discretionary
political intervention in monetary policy and reduce infla-
tionary bias. In the Guinean context, the strengthening of
legal provisions defining the mandate of the BCRG appears
to have contributed to anchoring inflation expectations
by signalling the commitment of monetary authorities to
price stability. However, the slightly smaller coefficients
associated with de facto independence (-0.69) and trans-
parency (-0.64) highlight that legal provisions alone are in-
sufficient. The effectiveness of central bank independence
depends critically on its operational implementation and
on the credibility of policy communication. This suggests
that institutional reforms must be complemented by con-
sistent practices and transparent policy frameworks to ful-
ly anchor inflation expectations.

Beyond institutional variables, the results under-
score the importance of fiscal dynamics. The positive and
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statistically significant coefficient of public debt (around
0.20-0.23) indicates that higher levels of indebtedness
are associated with increased inflationary pressures. This
finding supports the fiscal dominance hypothesis, where-
by monetary policy becomes constrained by government
financing needs. In such contexts, the central bank may
face implicit or explicit pressure to accommodate fiscal
imbalances, thereby weakening its capacity to maintain
price stability. The Guinean case illustrates how macro-fis-
cal conditions can limit the effective independence of the
central bank, even when formal autonomy is strengthened.
External sector dynamics also play a critical role. The ex-
change rate exhibits a positive and significant effect on
inflation (0.13-0.15), confirming the presence of exchange
rate pass-through. Given Guinea’s high dependence on
imported goods — particularly fuel, capital equipment, and
food products - currency depreciation translates rapidly
into higher domestic prices. This structural vulnerability
reinforces the importance of exchange rate stability as a
complementary channel for inflation control.

Importantly, the inclusion of international commod-
ity prices (COM) significantly enriches the analysis. The
negative and statistically significant coefficient (-0.17 to
-0.20) suggests that increases in global aluminium pric-
es — used as a proxy for bauxite — are associated with
lower inflation. This result reflects Guinea’s position as
a resource-dependent economy: higher commodity pric-
es improve export revenues, strengthen the external bal-
ance, and alleviate exchange rate pressures, thereby con-
tributing to lower inflation. This finding highlights the
central role of external terms-of-trade shocks in shaping
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domestic price dynamics, often beyond the direct con-
trol of monetary authorities. Furthermore, the explicit
incorporation of structural shocks through dummy var-
iables provides additional insights. The Ebola epidem-
ic (2014-2016) and the COVID-19 pandemic (2020-2021)
both exhibit positive and statistically significant effects
on inflation, with coefficients ranging from 0.34 to 0.45.
These results confirm that major health crises generate
inflationary pressures, likely through supply chain dis-
ruptions, reduced domestic production, increased public
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spending, and logistical constraints. Notably, the effect
of COVID-19 appears stronger, reflecting its global scale
and broader economic impact. Taken together, these
findings suggest that central bank independence should
not be viewed in isolation, but rather as part of a broader
macroeconomic framework. In resource-dependent econ-
omies such as Guinea, price stability depends not only on
institutional design but also on the management of fiscal
policy, exposure to external shocks, and the volatility of
global commodity markets (Table 5).

Table 5. Effects of independence on inflation (2010-2024)

Variables Jure Facto Transparence ACP factor
Independance -0.78%** -0.69** -0.64** -0.58**
Public debt 0.20** 0.23** 0.21%* 0.22%*
Exchange rate 0.13* 0.15* 0.14* 0.15*
GDP growth -0.09 -0.11 -0.10 -0.08
Commodity prices (COM) -0.18** -0.20%* -0.19** -0.17**
Ebola dummy (2014-2016) 0.35* 0.38* 0.34*
COVID-19 dummy (2020-2021) 0.42%* 0.45%* 0.40%**
Constant 3.10%** 3.02%** 2.95%%*
Adjusted R? 0.61 0.59 0.60
N 14 14 14

Note: ***p<0.01; ** p<0.05; *p<0.1
Source: prepared by the authors

The relatively modest size of the coefficients supports
the view that the effect of central bank independence on
economic growth operates primarily through indirect
channels. Rather than acting as a direct engine of growth,
institutional autonomy enhances macroeconomic stabil-
ity, reduces uncertainty, and fosters a more predictable
economic environment. In this context, central bank in-
dependence promotes growth by anchoring expectations,
lowering inflation volatility, and improving the credibility
of monetary policy, thereby encouraging long-term invest-
ment and productive economic activity. This interpretation
is reinforced by the negative and statistically significant re-
lationship between inflation and growth, with coefficients
ranging from -0.17 to -0.20 across specifications. These re-
sults confirm that inflation constitutes a key transmission
channel through which monetary institutions affect real
economic outcomes. Higher inflation is associated with
reduced growth, reflecting its adverse effects on invest-
ment decisions, resource allocation, and overall economic
efficiency. By contributing to price stability, central bank
independence indirectly supports growth through the sta-
bilisation of macroeconomic conditions.

Fiscal dynamics also play a significant role in shap-
ing growth outcomes. The negative and statistically sig-
nificant coefficient associated with public debt (-0.14 to
-0.17) indicates that rising indebtedness constrains eco-
nomic expansion. This finding suggests that high levels of
public debt may crowd out productive investment, limit
fiscal space, and generate uncertainty regarding future
macroeconomic policies. In such a context, fiscal imbal-
ances may undermine the positive effects of monetary
stability by weakening overall economic confidence. Con-
versely, foreign exchange reserves exert a positive and sig-
nificant influence on growth (0.10-0.12), highlighting the
importance of external buffers in a small open economy.
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Higher reserve levels enhance the capacity of monetary
authorities to manage exchange rate volatility, absorb
external shocks, and maintain investor confidence. This
stabilising role is particularly relevant for Guinea, given
its exposure to global commodity markets and external
financial conditions.

Importantly, the inclusion of international commodity
prices (COM) provides additional insight into the struc-
tural drivers of growth. The positive and statistically sig-
nificant coefficient (0.26-0.29) indicates that increases in
global aluminium prices — used as a proxy for bauxite — are
associated with higher economic growth. This result re-
flects Guinea’s dependence on the extractive sector, where
favourable terms-of-trade shocks translate into increased
export revenues, higher fiscal resources, and stronger ag-
gregate demand. It underscores the dominant role of ex-
ternal commodity cycles in shaping growth dynamics. The
model also explicitly accounts for major structural shocks
through the inclusion of epidemic-related dummy varia-
bles. Both the Ebola crisis (2014-2016) and the COVID-19
pandemic (2020-2021) exhibit negative and statistical-
ly significant effects on growth, with coefficients ranging
from -0.43 to -0.55. These findings confirm that health cri-
ses constitute substantial negative shocks to economic ac-
tivity, likely operating through disruptions in production,
trade, labour markets, and investment. The stronger effect
observed for COVID-19 reflects its global scope and the
severity of its economic consequences. Overall, the results
highlight that economic growth in Guinea is driven by a
combination of institutional, macroeconomic, and external
factors. While central bank independence contributes posi-
tively to growth, its effect remains indirect and conditional
on broader macroeconomic conditions, including inflation
dynamics, fiscal sustainability, external buffers, and com-
modity price fluctuations (Table 6).
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Table 6. Effects of independence on real GDP growth

Variables Jure Facto Transparence ACP factor
Independance 0.39%* 0.35* 0.33* 0.29*
Inflation -0.19** -0.18** -0.20** -0.17**
Public debt -0.16* -0.15* -0.17* -0.14*
Foreign exchange reserves 0.11* 0.12* 0.10* 0.11*
Commodity prices (COM) 0.27** 0.29** 0.28** 0.26**
Ebola dummy (2014-2016) -0.45%* -0.48** -0.46** -0.43%*
COVID-19 dummy (2020-2021) -0.52%%* -0.55%** -0.53%** -0.50%**
Constant 4.30%%* 4.25%%* 4.40%** 4.18%**
Adjusted R? 0.62 0.60 0.59 0.61
N 14 14 14 14

Note: ***p<0.01; ** p<0.05; *p<0.1
Source: prepared by the authors

The results presented in Table 6 indicate that central
bank independence is positively associated with real GDP
growth in Guinea over the period 2010-2024, although the
magnitude of the effect remains moderate. Across all spec-
ifications, the coefficient of independence is positive and
statistically significant, with the strongest effect observed
for de jure independence (0.39, significant at the 5% level).
This finding suggests that a stronger legal and institution-
al framework governing the central bank contributes to
improved macroeconomic performance, albeit to a lesser
extent than its impact on inflation. The exclusion of the
year 2021 in the robustness tests provides additional in-
sight into the relationship between institutional stability
and central bank independence.

The reduction observed in the coefficient associ-
ated with de facto independence after excluding 2021
suggests that political disruptions can have measurable
effects on the operational credibility of monetary in-
stitutions. In this sense, the events of 2021 can be in-
terpreted as an empirical test of the resilience of the
statutory framework governing the BCRG. While legal

provisions defining central bank autonomy remained
formally unchanged, their practical implementation was
temporarily affected by the broader political environ-
ment. Nevertheless, the persistence of statistically sig-
nificant relationships in the robustness tests indicates
that the link between central bank independence and
macroeconomic stability is not purely circumstantial.
Even in the presence of political shocks, institutional
arrangements appear to exert a stabilising influence on
monetary policy outcomes (Table 7).

The results reported in Table 7 show that the coeffi-
cients remain broadly consistent with the main estimates,
although their magnitude decreases slightly. The year 2021
represents a significant institutional break in Guinea’s re-
cent political history. The political transition that occurred
during this period led to changes in government structures
and increased uncertainty regarding economic governance.
For the central bank, this institutional shock created con-
ditions in which de facto independence temporarily weak-
ened, particularly through unplanned changes in leader-
ship and increased fiscal pressures.

Table 7. Ranking of countries by E-Government Index

Variables Jure Facto Transparence ACP factor
Independance -0.82%* -0.61* 0.39* 0.31*
Public debt 0.21%** 0.23** -0.17* -0.15*
Exchange rate 0.14* 0.15* - -
Inflation (growth model) - - -0.19%* -0.18**
Foreign exchange reserves - - 0.12* 0.11*
Constant 3.31%%* 3.12%% 4.70%** 4.60%**
Adjusted R? 0.45 0.41 0.42 0.40
N 13 13 13 13

Note: ***p<0.01; **p<0.05; *p<0.1
Source: prepared by the authors

In particular, the negative relationship between
central bank independence and inflation persists, with
coefficients of -0.82 (de jure) and -0.61 (de facto), both
statistically significant. Similarly, the positive effect of
independence on economic growth remains moderate but
significant. The role of public debt as an inflationary factor
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and a constraint on growth is also confirmed. These find-
ings suggest that the estimated relationships are struc-
turally robust and not driven by short-term shocks. At the
same time, the slight reduction in the magnitude of coef-
ficients highlights the sensitivity of de facto independence
to political instability (Table 8).
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Table 8. Robustness test: exclusion of 2021

Variable Coefficient (inflation) Coefficient (growth)
Jure independence -0.82%* 0.39*
Facto independence -0.61% 0.31*
Inflation (growth model) - -0.19**
Public debt +0.21%* —0.17*

Source: prepared by the authors

Overall, the empirical results support the three hy-
potheses formulated in this study. First, de jure independ-
ence exerts a stronger influence than de facto independ-
ence, highlighting the importance of a clear and credible
legal framework for monetary governance. Second, de facto
indicators provide a more sensitive picture of institutional
disruptions, particularly during periods of political insta-
bility such as the events observed in 2021. Third, central
bank independence is associated with lower inflation and
more stable growth dynamics, although its direct impact
on economic growth remains moderate. Taken together,
these findings suggest that central bank independence in
Guinea functions primarily as a macroeconomic stabili-
sation mechanism. Its effectiveness depends not only on
statutory provisions but also on fiscal discipline, institu-
tional transparency and the broader political environment
in which monetary policy operates.

H DISCUSSION

The empirical results obtained in this study broadly con-
firm the conclusions of a large body of literature suggesting
that central bank independence contributes to lower infla-
tion. Seminal empirical contributions by A. Cukierman et
al. (1992) and A. Alesina & L.H. Summers (1993) demon-
strated that countries with more independent monetary
authorities tend to experience significantly lower and more
stable inflation rates. The negative and statistically signif-
icant relationship between central bank independence and
inflation observed in the Guinean case is therefore consist-
ent with these early findings.

From a theoretical perspective, the link between in-
stitutional autonomy and price stability is generally ex-
plained by the time-inconsistency problem in monetary
policy (Kydland & Prescott, 1977). When monetary author-
ities are subject to political pressure, governments may
have incentives to pursue expansionary policies that tem-
porarily stimulate economic activity but ultimately gener-
ate higher inflation. Granting operational autonomy to the
central bank reduces these incentives by insulating mone-
tary decisions from short-term political objectives.

In the Guinean context, the results suggest that
strengthening the legal framework governing the Central
BCRG contributed to improving monetary credibility and
limiting inflationary pressures. However, the volatility of
inflation observed between 2010 and 2016 indicates that
the relationship between legal independence and price
stability is not always immediate. Despite the relatively
high score of de jure independence according to the IMF
evaluation grid, inflation remained unstable during this
period. This observation suggests that statutory provisions
alone may not fully capture the complexity of institutional
credibility in economies undergoing structural and politi-
cal transitions. The discrepancy observed between de jure
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independence and macroeconomic outcomes highlights
an important methodological issue widely discussed in the
literature. While legal indices provide a useful framework
for comparing institutional arrangements across countries,
they may fail to capture the effective operational autono-
my of central banks. A. Cukierman et al. (1992) was among
the first scholars to emphasise the distinction between
formal statutory independence and the practical ability of
central banks to resist political pressures.

More recent empirical studies confirm this limitation.
For example, A.C. Garriga (2016) shows that although le-
gal reforms have spread widely across developing coun-
tries since the 1990s, their effectiveness depends strongly
on political institutions and governance quality. Similarly,
J. Klomp & J. de Haan (2010) demonstrate through a me-
ta-analysis that the inflation-reducing effect of central
bank independence is significantly stronger in advanced
economies than in developing countries, where institution-
al enforcement mechanisms may be weaker. The results of
this study appear to support these arguments. The gap ob-
served between de jure and de facto independence suggests
that formal legal reforms do not automatically translate
into consistent operational implementation. In practice,
monetary policy credibility depends on a range of factors
including leadership stability, institutional routines and
the broader political environment. In the Guinean case,
periods of political uncertainty or institutional transition
may have temporarily weakened the operational autonomy
of the central bank, even though the legal framework re-
mained formally unchanged.

Another key mechanism highlighted by the empirical
results concerns the role of fiscal policy in shaping the
effectiveness of central bank independence. The positive
and statistically significant coefficient associated with
public debt suggests that higher levels of government
indebtedness are correlated with increased inflationary
pressures. This relationship reflects the phenomenon
commonly referred to in the literature as fiscal domi-
nance. The concept of fiscal dominance was formally de-
veloped by T.J. Sargent & N. Wallace (1984), who argued
that when public debt becomes excessive, monetary au-
thorities may be forced to accommodate government fi-
nancing needs. In such circumstances, the central bank’s
capacity to pursue price stability becomes constrained by
fiscal requirements. As a result, even legally independent
central banks may find it difficult to resist political pres-
sures to adopt expansionary policies. In many developing
economies, including Guinea, the relationship between
fiscal and monetary authorities is particularly important
because government budgets often rely heavily on do-
mestic financing sources. When fiscal deficits increase,
the central bank may face pressure to provide liquidity or
indirectly support government borrowing. This situation
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can weaken monetary credibility and undermine anti-in-
flationary policy efforts.

The empirical significance of the public debt variable
in this study therefore provides evidence that the effective-
ness of central bank independence cannot be analysed in
isolation from fiscal policy dynamics. Rather, monetary au-
tonomy should be viewed as part of a broader institutional
framework in which fiscal discipline plays a critical role. In
addition to legal and operational independence, the results
of this study highlight the importance of transparency as
a complementary mechanism for strengthening monetary
credibility. Although the estimated coefficients indicate
that transparency has a smaller effect than statutory inde-
pendence, its impact remains statistically significant. This
finding is consistent with the literature on central bank
communication. S.C. Eijffinger & P.M. Geraats (2006) argue
that transparent communication improves the effective-
ness of monetary policy by reducing information asym-
metries between policymakers and economic agents. When
central banks regularly publish macroeconomic forecasts,
policy reports and explanations of their decisions, eco-
nomic actors are better able to anticipate future policy ac-
tions and adjust their behaviour accordingly.

Similarly, N. Dincer & B. Eichengreen (2014) show that
higher levels of transparency are associated with improved
policy credibility and more stable inflation expectations. In
emerging economies where institutional credibility may still
be evolving, transparent communication can therefore play
an important role in reinforcing public confidence in mone-
tary institutions. Nevertheless, the results of this study sug-
gest that transparency alone cannot substitute for a strong
institutional framework. While communication mechanisms
can enhance the credibility of monetary policy, they remain
most effective when supported by clear legal mandates and
stable governance arrangements. In environments where
fiscal pressures or political interference remain significant,
transparency may improve expectations but cannot fully
offset weaknesses in institutional autonomy. Overall, the
discussion highlights several important insights regarding
the relationship between central bank independence and
macroeconomic stability in Guinea. First, the results con-
firm the widely documented association between institu-
tional autonomy and improved inflation control. Second, the
analysis reveals that legal indicators of independence may
overestimate the actual operational autonomy of central
banks in countries with evolving political and institution-
al systems. Third, fiscal dynamics — particularly public debt
accumulation - play a critical role in shaping the effective-
ness of monetary policy independence. Finally, transparency
contributes to strengthening policy credibility by anchoring
expectations, although it functions primarily as a comple-
mentary mechanism rather than a substitute for institu-
tional autonomy. Taken together, these findings suggest
that central bank independence should be understood as a
multidimensional and evolving institutional process rather
than a purely legal condition. Its effectiveness depends on
the interaction between statutory frameworks, operational
practices, fiscal discipline and communication strategies.
Strengthening these elements simultaneously may there-
fore be essential for consolidating macroeconomic stability
in Guinea. This discussion provides the basis for the conclu-
sions presented in the following section.
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B CONCLUSIONS

The multidimensional assessment of the independence
of the Central Bank of the Republic of Guinea during the
period 2010-2024 highlighted the decisive role that insti-
tutional autonomy plays in macroeconomic stability. The
results confirmed that strengthening the legal framework
helped to reduce inflation and stabilise the economic en-
vironment, while effective independence remained more
sensitive to institutional disruptions and political con-
straints. Transparency emerged as an additional channel
for improving monetary credibility, although its effects
remained dependent on consistency between announce-
ments, decisions and macroeconomic conditions. This
study suggested that central bank independence is a le-
ver for stabilisation, but that it cannot be considered in
isolation from interactions with fiscal policy, the quality
of governance and the institutional context. The results
indicated that reducing inflation and uncertainty creates
an environment conducive to economic development, but
that the impact on growth remains indirect and dependent
on complementary factors, notably public debt manage-
ment and external resilience. The gap between statutory
codification and macroeconomic outcomes suggests that
institutional scores do not fully capture informal deci-
sion-making mechanisms or the perceptions of economic
agents. The price volatility observed despite a high regula-
tory rating confirms that monetary credibility is built over
time through the consistent application of rules, the con-
sistency of announcements and the institution’s ability to
absorb political and fiscal shocks.

In light of the lessons learned, two areas appear to be
crucial. First, the consolidation of the effective application
of the legal framework should benefit from a strengthened
governance mechanism, including transparent mecha-
nisms for appointing and dismissing senior officials, as
well as explicit rules on public funding. Second, the devel-
opment of transparency and institutional communication
should help anchor the expectations of economic agents
and enhance the predictability of monetary policy. These
recommendations are in line with the reforms already un-
dertaken, but highlight the need to gradually consolidate
the institutional mechanisms that support monetary cred-
ibility in an economic environment exposed to internal and
external shocks. This study remains limited by the small
size of the time series and the absence of variables quan-
tifying certain aspects of institutional governance. Future
research could incorporate additional indicators of percep-
tion and credibility, or compare Guinea’s experience with
that of other African countries facing similar constraints.
The analysis of non-linear models or long-term relation-
ships could also be an interesting avenue for enriching the
assessment of the mechanisms through which independ-
ence influences macroeconomic stability.
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M Abstract. The relevance of the study was determined by the growing vulnerability of global supply chains under
conditions of armed conflict, geopolitical instability, and increasing risks to sustainable development. The purpose of
the research was to systematise approaches to supply chain security and to substantiate its role as a key determinant of
sustainable development, taking into account international practices and the Ukrainian context. The methodological
framework was based on a systematic analysis of scientific literature, comparative analysis of international security
programmes, and synthesis and generalisation methods, which made it possible to identify key patterns, risk factors,
and institutional mechanisms of supply chain protection. The study established that supply chain vulnerability was
driven not only by external shocks, such as military aggression and infrastructure destruction, but also by internal
structural characteristics of modern logistics systems, including extended network configurations and lean inventory
strategies. It was determined that effective security was achieved through integrated, risk-oriented and partnership-
based models, combining public-private cooperation, advance information exchange, and differentiated control
mechanisms. The analysis of international programmes (C-TPAT, FAST, CSI, AMR) demonstrated their effectiveness
in enhancing supply chain resilience while maintaining trade efficiency. The Ukrainian case confirmed that large-
scale disruptions of transport infrastructure generated systemic economic, social, and environmental consequences,
thereby directly affecting sustainable development. It was substantiated that supply chain security functioned as a
cross-cutting factor linking economic continuity, social stability, and environmental responsibility. The practical
significance of the results lies in their applicability for policymakers, logistics managers, and enterprises in
developing adaptive, resilient, and security-oriented supply chain management models in conditions of crisis and
post-war recovery

M Keywords: transport infrastructure; logistics resilience; risk management; public-private cooperation; infrastructure
disruption; international trade; post-war recovery

H INTRODUCTION

Contemporary global instability, driven by armed conflicts, itary aggression and disruptions of transport routes, but

geopolitical tensions, and increasing threats to transport
infrastructure, has significantly transformed the function-
ing of supply chains, making them more vulnerable and
less predictable. Under such conditions, logistics systems
were no longer limited to their traditional operational
role but increasingly perform strategic functions related
to economic resilience, social stability, and environmental
responsibility. The vulnerability of modern supply chains
was determined not only by external shocks, such as mil-

also by internal structural characteristics, including ex-
tended network configurations, limited inventory buffers,
and dependence on critical infrastructure.

Recent studies (2020-2026) indicate a clear shift in
supply chain management from efficiency-oriented mod-
els toward resilience- and security-oriented approaches.
0. Aigbogun et al. (2022) conceptualise supply chain re-
silience as a dynamic organisational capability that allows
firms to anticipate, absorb, and recover from disruptions,
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thereby maintaining operational continuity. P.E. Mora Lo-
zano & J.R. Montoya-Torres (2024), using modelling and
optimisation methods, demonstrate that incorporating re-
silience considerations into supply chain design improves
adaptability and system performance under uncertainty.
Similarly, X. Ren et al. (2024) provided empirical and ana-
Iytical evidence that resilience-oriented strategies enhance
robustness and reduce vulnerability to disruption. Within
this paradigm, supply chain security is increasingly under-
stood not only as a protective function but also as a stra-
tegic element of sustainable development. At the same
time, contemporary research emphasises the systemic and
interconnected nature of supply chain disruptions. M. Her-
burger et al. (2024) showed that disruptions can propagate
across interconnected logistics networks, producing cas-
cading effects that amplify risks across sectors. T. Rah-
man et al. (2022), drawing on evidence from the COVID-19
pandemic, demonstrate that global supply chains are high-
ly sensitive to external shocks due to their interdepend-
ence and limited redundancy. These findings highlight the
need for integrated approaches that combine risk manage-
ment, institutional coordination, and digital technologies
to strengthen supply chain security. These challenges are
particularly evident in Ukraine, where the full-scale war
has caused extensive damage to transport infrastructure,
disrupted logistics routes, and reduced international trade
capacity. According to D. Andrienko et al. (2024), analyti-
cal assessments indicate significant losses in infrastruc-
ture and a decline in export potential, necessitating rapid
adaptation of logistics systems. UNCTAD (2024) similarly
reports substantial disruptions in trade flows and supply
chain stability, emphasising the importance of flexible and
adaptive logistics strategies under extreme conditions.
The disruption of logistics systems in Ukraine is further
exacerbated by inconsistencies between national regula-
tory frameworks and international supply chain manage-
ment standards. D. Bugayko & V. Reznik (2025), based on
institutional analysis, identify regulatory gaps that hinder
effective integration into global supply chains and com-
plicate the implementation of modern logistics practices.
International experience suggests that effective supply
chain security depends on the integration of institutional
trust mechanisms and resilience-oriented logistics systems.
T. Karavayev et al. (2022) find that cooperation between
customs authorities and businesses improves transparency
and reduces risks in cross-border supply chains. L. Lebede-
va & D. Shkuropadska (2024) show that the development
of resilient transport and logistics systems, combined with
coordinated governance, is essential for maintaining supply
chain stability in both developed and transition economies.

Despite the growing body of research, insufficient at-
tention is still paid to the complex analysis supply chain
security as a component of sustainable development, par-
ticularly in the context of armed conflicts. This creates a
research gap that necessitates a systematic examination of
supply chain security integrating international experience
with the specific challenges faced by Ukraine. The purpose
of this article was to systematise approaches to supply
chain security under conditions of global instability and
to substantiate its role as a key determinant of sustainable
development, taking into account international practices
and the Ukrainian context.

Il- 30

H MATERIALS AND METHODS

The research was based on a comprehensive methodolog-
ical framework that combines general scientific and spe-
cialised methods aimed at analysing supply chain secu-
rity within the sustainable development framework, with
particular attention to global practices and the Ukrainian
context. The applied methodology ensures a systematic
and reproducible examination of the research problem and
allows for the integration of theoretical, analytical, and
contextual approaches.

The primary method employed in the study was a sys-
tematic analysis of scientific literature, which served as the
foundation for examining existing theoretical approaches
to supply chain security, logistics resilience, risk manage-
ment, and sustainable development. Academic publications
were selected based on the following criteria: relevance to
supply chain security, logistics resilience, and sustainable
development; publication within the period 2020-2026; in-
clusion in recognised scientific databases (Scopus, Web of
Science, and peer-reviewed journals); and a focus on risk
management, resilience, and security in both global and
conflict-affected contexts. In addition, policy reports, and
analytical studies by international organisations were re-
viewed to identify dominant concepts, methodological ap-
proaches, and research gaps. The information base of the
study was also formed by analytical reports of international
organisations (in particular, UNCTAD) and statistical data
on infrastructure losses and economic damage provided by
the KSE Institute, which were used for empirical validation
of theoretical findings. The literature analysis enabled the
formulation of the conceptual framework of the study and
ensured the consistency of the research with contemporary
academic discourse.

Methods of synthesis and generalisation were applied
to integrate and systematise findings from diverse sources.
Through synthesis, individual elements related to supply
chain security, sustainability, and resilience were combined
into a coherent analytical model, while generalisation al-
lowed for the identification of common patterns, principles,
and trends across different geographical and institutional
contexts. These methods facilitated the development of a
holistic understanding of supply chain security as a multi-
dimensional phenomenon embedded in economic, social,
and environmental dimensions of sustainable develop-
ment. The abstraction method was used to highlight the
essential characteristics and key determinants of supply
chain security, enabling the isolation of critical factors in-
fluencing logistics stability under conditions of global in-
stability and armed conflict. Accordingly, specific security
tools (such as satellite tracking systems, CCTV, or access
control mechanisms) were considered as functional cat-
egories of monitoring, control, and risk mitigation rather
than analysed as isolated technical instruments.

A comparative analysis was employed to examine in-
ternational practices in supply chain security and to assess
their applicability to the Ukrainian context. This method
enabled the identification of similarities and differences in
institutional arrangements, risk management approaches,
and resilience-building strategies across countries, as well
as the evaluation of their potential adaptation to national
conditions affected by war-related disruptions. The United
States was selected as a reference case due to its advanced
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institutionalised supply chain security frameworks (in-
cluding C-TPAT, FAST, CSI, and AMR), long-term imple-
mentation experience, and global influence on trade se-
curity standards. This case is considered representative of
risk-oriented and partnership-based logistics governance
models and therefore relevant for adaptation in high-risk
environments such as Ukraine.

In addition, elements of the case study method were
applied, focusing on Ukraine as a country experiencing
large-scale disruptions of supply chains due to armed
conflict. This approach enabled an in-depth analysis of
real-world processes, including infrastructure damage,
transformation of logistics routes, and changes in trans-
port modalities. In addition, contextual and empirical
analysis was applied to assess the impact of armed conflict
on Ukraine’s transport and logistics systems. Secondary
data from official statistics, analytical reports, and sectoral
assessments were used to evaluate infrastructure losses,
changes in transport modalities, and disruptions in supply
chain functioning. This included the analysis of statistical
and analytical reports of the KSE Institute and UNCTAD,
which provided quantitative evidence of infrastructure
losses and global logistics trends. This approach allowed
for the validation of theoretical assumptions through re-
al-world observations without relying on primary data
collection. Overall, the combination of the above methods
ensured a comprehensive assessment of supply chain se-
curity within the sustainable development framework. The
applied methodology provides transparency regarding the
research process and offers sufficient detail to enable repli-
cation or extension of the study by other researchers using
similar materials and analytical approaches.

M RESULTS AND DISCUSSION

Contemporary threats to global security have a profound
impact on the movement and functioning of logistics sys-
tems, particularly in high-risk regions. Armed conflicts lead
to the destruction of infrastructure, restrictions on trans-
port routes, and rising operational costs, which significantly
complicate the distribution of goods and resources. In areas
of active hostilities, supply chains become unstable, requir-
ing continuous adaptation and the use of alternative routes
and supply mechanisms. As a result, delivery speed declines,
the risk of losses increases, and the regularity of supply is
disrupted. These disruptions were reflected in measura-
ble operational consequences, including increased delivery
lead times, higher transportation costs, reduced reliability
of supply schedules, and the necessity to redesign logistics
routes. In particular, the shift towards alternative transport
corridors and multimodal solutions led to longer logistics
chains and additional coordination costs, thereby increasing
overall system complexity and reducing efficiency.

Terrorist attacks and crimes against transport assets
and property have become a recurrent phenomenon in the
modern world. Although the costs associated with disrup-
tions caused by such events are difficult to quantify pre-
cisely, they are highly tangible for affected enterprises. The
main consequences include managerial time losses, the
need to replace damaged assets, interruptions in service
provision, increased insurance premiums, legal expenses,
and overall organisational destabilisation. The scale and
systemic nature of these consequences became particularly

S. Shevchenko

evident following the terrorist attacks on the World Trade
Centre in New York and the Pentagon in Washington on
September 11, 2001. Since then, logistics security has at-
tracted heightened attention from national governments.
One of the immediate responses by the United States gov-
ernment was the introduction of a number of specialised
initiatives, including the Customs-Trade Partnership Against
Terrorism (C-TPAT), the Free and Secure Trade (FAST) pro-
gram, the Container Security Initiative (CSI), and the Ad-
vanced Manifest Regulations (AMR), commonly known as
the “24-hour rule”. These measures were aimed at reducing
the likelihood of similar attacks in the future.

The analysis indicates that the practical effective-
ness of these programmes is manifested through a reduc-
tion in customs clearance time, improved predictability
of cross-border operations, and lower inspection rates for
certified participants. At the same time, their implementa-
tion contributes to enhanced transparency and traceability
within supply chains, which is critical for reducing security
risks and improving coordination among logistics actors.
Enhancing supply chain security requires the integration
of advanced verification mechanisms and technologies
that improve transparency, trust, and coordination among
participants (Curado Silveirinha et al., 2025).

Previous studies indicated that terrorist threats are
not confined to the territory of a single country, which in
turn intensifies concerns regarding the vulnerability of
supply chains at the global level. Consequently, it is es-
sential to study and adopt international best practices,
as well as to improve and develop new risk management
instruments within the distribution systems of Ukrainian
enterprises. Given that the United States of America is the
world’s largest economy and was directly affected by the
terrorist attacks of September 11, 2001, it is appropriate
to examine in greater detail the measures implemented
by this country to prevent subsequent threats and to con-
sider this market as a reference point for the development
of general security frameworks. The analysis showed that
regulatory requirements in the field of security are subject
to continuous improvement and refinement. In contempo-
rary conditions, partnership between customs authorities
and the business sector represents a key factor in ensur-
ing efficient logistics, as it enables the optimisation of
customs procedures, reduction of cargo transit time, and
mitigation of disruptions within supply chains. Through
information sharing and coordinated actions, the reliabil-
ity of logistics processes and the stability of international
trade are significantly enhanced.

Cooperation between customs authorities and busi-
ness entities is also one of the critical factors in prevent-
ing terrorist threats and strengthening the security of in-
ternational trade. Joint efforts by public institutions and
the private sector facilitate the timely identification of
potential risks, the exchange of relevant information, and
the implementation of coordinated preventive measures.
Businesses, as active participants in logistics processes,
contribute to greater supply chain transparency, while
customs authorities ensure control, risk analysis, and bor-
der protection. This approach forms a comprehensive se-
curity system that reduces the likelihood of trade channels
being exploited for terrorist purposes. C-TPAT is a volun-
tary international supply chain security program initiated
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by the U.S. Customs and Border Protection in the after-
math of the 2001 terrorist attacks. Its primary objective
is to strengthen border security and international trade
through structured cooperation between government
authorities and the private sector. Program participants
commit to implementing security standards and conduct-
ing risk assessments within their supply chains, which en-
ables the identification of vulnerabilities and the preven-
tion of their misuse for illicit activities.

The main goal of the program is to establish a frame-
work for close and systematic cooperation among U.S.
importers, carriers, and international exporters supplying
goods to the United States. Participants are required to
conduct comprehensive assessments of supply chain secu-
rity, submit a supply chain security profile questionnaire
to the competent authority, develop and implement se-
curity enhancement programs, and communicate C-TPAT
requirements to other companies within their respective
supply chains. C-TPAT operates according to the princi-
ple of “trust but verify”. Companies undergo risk assess-
ments, submit applications, develop security profiles,
and implement requirements related to the protection of
cargo, equipment, and personnel. Following certification,
participants receive tangible benefits in customs clearance
procedures, including accelerated cargo processing and a
reduced number of inspections (U.S. Customs and Border
Protection [CBP], n.d.).

C-TPAT participants are granted a range of significant
advantages, such as expedited customs clearance, fewer in-
spections, assignment of a dedicated supply chain security
specialist, access to the C-TPAT partner list, the possibility
of using simplified accounting procedures, an emphasis on
self-regulation, and access to designated FAST lanes at the
borders with Canada and Mexico. The examination of in-
ternational supply chain security initiatives demonstrates
that their effectiveness is primarily determined not by in-
dividual control measures but by the integration of risk-
based management, advance information exchange, and
partnership mechanisms (Mora Lozano & Montoya-Tor-
res, 2024). Programs such as C-TPAT and FAST illustrate
that differentiated treatment of low-risk operators allows
security objectives to be achieved without creating exces-
sive barriers to trade. The results suggest that security-ori-
ented partnership models simultaneously enhance control,
reduce transaction costs, and increase the reliability of
logistics flows, thereby strengthening overall supply chain
resilience. These programmes also contribute to environ-
mental sustainability by reducing idle time at borders, op-
timising transport routes, and lowering fuel consumption
and emissions. However, under wartime conditions, forced
rerouting of logistics flows may offset these benefits, in-
creasing environmental pressure.

In Ukraine, C-TPAT does not operate as a nation-
al government program. However, Ukrainian companies
that conduct business in the United States or participate
in global supply chains may become C-TPAT participants
by meeting the relevant requirements of U.S. Customs and
Border Protection and successfully completing the cer-
tification process. Participation enables such companies
to obtain tangible logistical benefits, including expedited
customs clearance in the United States, provided that they
comply with the established criteria and security standards.
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Furthermore, C-TPAT is linked to other international supply
chain security standards, such as the European Authorised
Economic Operator (AEO) system, through mutual rec-
ognition mechanisms. These arrangements contribute to
strengthening partnerships between customs authorities
and the business sector across different countries, in-
cluding Ukraine, and facilitate greater interoperability of
security regimes in international trade. Under conditions
of full-scale war and heightened security risks, modern
international mechanisms for protecting supply chains ac-
quire particular significance for Ukraine. Over more than
a decade of implementation, C-TPAT has demonstrated an
effective partnership-based model of cooperation between
public authorities and the private sector, contributing to
enhanced logistics resilience, reduced risks of illicit ac-
tivities, and increased trust among participants in inter-
national trade. For Ukrainian companies, participation in
C-TPAT represents not only a tool for gaining practical
logistical advantages but also an important step toward in-
tegration into global security and trade standards. In the
longer term, the experience of this program may serve as
a valuable foundation for the development of national in-
itiatives in the field of logistics security, which is critically
important for economic recovery and the strengthening of
Ukraine’s position in global markets.

With reference to Ukraine, the results indicated that
the absence of nationally embedded supply chain secu-
rity frameworks comparable to international partner-
ship-based models increases exposure to systemic logistics
risks. While Ukrainian companies may individually partic-
ipate in international security programs, the lack of coor-
dinated national mechanisms limits the scalability of secu-
rity benefits across supply chains. This finding highlights
a structural gap between international logistics security
practices and national institutional capacity, which directly
affects the resilience and sustainability of Ukraine’s supply
chains under wartime conditions. A comparative analysis
revealed significant structural differences between inter-
national supply chain security models and the Ukrainian
logistics system. In particular, advanced economies such as
the United States rely on institutionalised public-private
partnership frameworks, risk-based customs procedures,
and certified trusted operator programmes, which ensure
both high security and operational efficiency. In contrast,
the Ukrainian system remains characterised by fragment-
ed institutional coordination, limited implementation of
risk-based approaches, and the absence of fully developed
national security programmes. These differences indicate
a structural gap that constrains the scalability of security
mechanisms and reduces the overall resilience of supply
chains under wartime conditions.

To better understand the structural differences in sup-
ply chain security approaches, a comparative analysis of in-
stitutional, procedural, and technological dimensions was
conducted. The comparison focuses on established interna-
tional practices, particularly the United States model based
on public-private partnerships and risk-based management
systems, and contrasts them with the current Ukrainian
context. This analytical framework allows for the identifica-
tion of systemic gaps and potential directions for improv-
ing supply chain resilience and security (World Customs
Organisation, 2021; Mora Lozano & Montoya-Torres, 2024).
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A comparative analysis of institutional models of supply
chain security in the United States and Ukraine, including
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differences in risk management, customs procedures, and
trust mechanisms, is presented in Table 1.

Table 1. Comparative analysis of supply chain security models

Dimension USA (C-TPAT / FAST) Ukraine
Institutional model Public-private partnership Fragmented
Risk management Risk-based Reactive
Customs procedures Simplified Complex
Trust mechanisms Certified operators Limited
Digitalisation High Partial

Source: compiled by the author based on World Customs Organisation (2021), P.E. Mora Lozano & J.R. Montoya-Torres (2024),

H. Zheng et al. (2024)

As shown in Table 1, the U.S. model demonstrates a
high level of institutional integration, relying on struc-
tured public-private partnerships, certified operator pro-
grammes, and advanced digital systems. International
studies indicate that supply chain security is closely associ-
ated with the integration of institutional trust mechanisms
and resilience-oriented logistics systems. In particular,
the Authorised Economic Operator (AEO) programme en-
hances cooperation between customs authorities and busi-
nesses, while the resilience of transport logistics systems
has become a key factor in ensuring the stability of supply
chains in the EU and Ukraine (Karavayev et al., 2022; Lebe-
deva & Shkuropadska, 2024). In contrast, Ukraine’s supply
chain security framework remains fragmented, with limit-
ed coordination between stakeholders and a predominance
of reactive risk management approaches. Supply chain de-
cision-making under uncertainty requires the application
of structured risk assessment models capable of capturing
complex interdependencies between system components
(Rahman et al., 2022).

At the same time, the effectiveness of supply chains is
often constrained by structural barriers. Maritime supply
chains are significantly affected by a wide range of barri-
ers, particularly infrastructural and regulatory constraints,
which play a critical role in determining their efficiency and
performance (Kashav et al., 2022). The most significant dif-
ferences are observed in the areas of risk management and
trust-based mechanisms. Recent research highlights that re-
silience and sustainability in supply chains are closely inter-
connected and should be addressed simultaneously within
risk management frameworks (Meng et al., 2025). While the
U.S. system is built on proactive risk assessment and the rec-
ognition of trusted economic operators, Ukraine still lacks
a fully institutionalised system of certification and mutual
trust between business and regulatory authorities (World
Customs Organisation, 2022; Zheng et al., 2024).

Furthermore, the level of digitalisation plays a critical
role in enhancing transparency and predictability in sup-
ply chain operations. The partial implementation of digital
tools in Ukraine limits the effectiveness of security con-
trols and increases operational uncertainty, particularly
under crisis conditions (Ren et al., 2024). Cybersecurity has
become a critical component of supply chain resilience, as
increasing digitalisation expands the range and complexity
of potential disruptions. These structural differences indi-
cate that strengthening supply chain security in Ukraine
requires not only technological modernisation but also
institutional transformation, including the development
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of trust-based frameworks and the integration of interna-
tional best practices.

In the logistics context, free and secure trade is re-
garded as a key condition for the effective functioning of
global supply chains, where cross-border material flows
occur with minimal regulatory barriers while maintaining
strict security requirements. Trade liberalisation contrib-
utes to the optimisation of logistics processes by reducing
customs delays, simplifying border-crossing procedures,
harmonising transport and accompanying documentation,
and lowering transaction costs in international transporta-
tion. At the same time, the security dimension of logistics
entails the implementation of standards and technologies
aimed at protecting cargo, infrastructure, and information
systems, controlling the origin and quality of goods, and
preventing smuggling, terrorist threats, and the spread of
hazardous materials. Consequently, within logistics sys-
tems, free and secure trade emerges as an integrated con-
cept that combines faster and more cost-efficient cargo
movement with the assurance of physical, economic, and
regulatory protection at all stages of the supply chain.

Under conditions of escalating global challenges, mili-
tary threats, and the destabilisation of logistics routes, sup-
ply chain security has become a critical issue not only for
trade stability but also for national economies as a whole.
This is particularly relevant for Ukraine, which operates
in a high-risk environment and requires the adoption of
effective international approaches to protecting logistics
processes. One of the most effective instruments that rec-
onciles the interests of the state and the business sector
in the context of secure trade is the Free and Secure Trade
(FAST) program. Its experience deserves special attention
as a reference point for the modernisation of Ukraine’s
logistics system. FAST is a joint initiative of the customs
authorities of the United States, Canada, and Mexico, de-
signed to simplify and accelerate cross-border cargo move-
ments through the prior verification of trusted interna-
tional trade participants. The program targets businesses
that adhere to high security standards within their supply
chains, granting participants benefits such as streamlined
customs procedures, reduced inspection times, and access
to dedicated border lanes.

The practical effectiveness of the FAST initiative is
most clearly demonstrated through the analysis of specific
cross-border transportation cases, where the combination
of advance participant verification and risk-based control
mechanisms leads to shorter border clearance times and
enhanced predictability of logistics operations. Experience
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with FAST in real-world supply chains shows that securi-
ty requirements, including driver identification, verifica-
tion of carrier reliability, and compliance with procedural
standards, can be integrated into day-to-day operational
activities without increasing administrative burdens. In-
stead, these requirements are transformed into a compet-
itive advantage by reducing idle time, optimising delivery
schedules, and stabilising service levels. In this context, il-
lustrative cases provide evidence of FAST’s impact on tran-
sit times, costs, and the organisation of interactions among
logistics stakeholders.

The FAST initiative applies to border crossings be-
tween the United States and Canada and Mexico. Its pri-
mary objective is to ensure faster and more efficient clear-
ance of cargo for C-TPAT-certified participants at these
borders. Certified commercial vehicle drivers participat-
ing in C-TPAT are entitled to use designated FAST lanes,
which significantly accelerate border-crossing procedures.
Overall, the program is aimed at enhancing supply chain
security while avoiding unjustified barriers to interna-
tional trade. Beyond the use of designated lanes, the FAST
mechanism is based on the principle of prior selection of
“trusted” supply chain participants and the application of
risk-oriented control. To benefit from the program, the key
parties involved in transportation must typically be ap-
proved, including the importer (through participation in
C-TPAT), the carrier, and the driver, all of whom undergo
reliability checks and comply with established require-
ments for physical and procedural security. In practical
terms, this approach implies strengthened control at the
stages of shipment preparation and planning, including
standards for cargo protection, facility access, documenta-
tion, and traceability, followed by a reduction in border de-
lays due to fewer inspections and faster routine procedures
for low-risk shipments.

Within logistics systems, the application of FAST en-
hances the predictability of cross-border operations and
reduces time-related and financial losses associated with
vehicle downtime, congestion, and additional administra-
tive costs. This is particularly important for time-sensitive
supply chains, such as those operating under just-in-time
production models, where the stability of border crossings
directly affects inventory levels, fulfilment of contractu-
al obligations, and overall competitiveness. At the same
time, the program strengthens the integration of security
procedures into logistics management, shaping a model
of “secure speed,” in which the acceleration of cargo flows
is achieved not by reducing control, but by more precisely
targeting high-risk movements.

For Ukraine, which is currently operating under war-
time conditions, sustained pressure on transport infra-
structure, and a critical dependence on foreign economic
relations, the principles underlying the FAST program may
have strategic significance. Its implementation or adapta-
tion to Ukrainian realities, even in the form of a pilot part-
nership initiative, could become an important instrument
for restoring trust in Ukrainian logistics operators, improv-
ing customs administration, and ensuring the security of
international cargo flows. Participation in such initiatives
also opens additional opportunities for Ukrainian export-
ers, including faster customs clearance, cost reductions,
and simplified cooperation with partners in the United
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States, Canada, Mexico, and other countries that recognise
comparable security standards. In a broader perspective,
the development of secure and efficient logistics channels
constitutes an integral component of a sustainable devel-
opment strategy. It encompasses not only economic per-
formance but also environmental responsibility, social re-
silience, and sound governance. Reliable logistics systems
form the foundation of functioning markets, support for
small and medium-sised enterprises, humanitarian supply,
and investment attraction. Consequently, the integration
of FAST principles into Ukraine’s logistics management
system may serve not only as a mechanism for crisis re-
sponse but also as a cornerstone for sustainable recovery
and long-term growth.

It is also important to highlight other initiatives that
contribute to strengthening supply chain security at the in-
ternational level. Among them, a key role is played by the
Container Security Initiative (CSI), which provides the ad-
vance screening of potentially high-risk cargo at ports of
departure before their arrival in the United States (U.S. Cus-
toms and Border Protection, n.d.). This model is based on the
use of intelligence data, advanced scanning technologies,
and containers equipped with built-in protection mecha-
nisms against unauthorised interference. The CSI framework
is complemented by the Secure Freight Initiative (SFI), which
expands the technical capabilities of cargo inspection and
covers a broad range of major international ports (U.S. Cus-
toms and Border Protection, n.d.). Another important instru-
ment is the Advanced Manifest Rule (AMR), which requires
carriers and exporters to submit detailed cargo information
in advance. This mechanism enables the identification of
risks prior to border crossing and helps prevent the unau-
thorised importation of dangerous or illicit goods.

Such programs not only enhance security in global
logistics systems but also contribute to the establishment
of new standards of sustainable development, particularly
by minimising delays, reducing costs, and ensuring trans-
parency in supply chains. They also promote higher levels
of environmental and social responsibility among busi-
nesses, as sustainable development encompasses not only
economic efficiency but also the safety of logistics process-
es for people and the environment. As Ukraine continues its
integration into global markets, it has strong grounds for
adopting best international practices in logistics security
and adapting them to national conditions. The implemen-
tation of similar approaches or participation in programs
such as CSI or AMR, even in the form of pilot initiatives,
would enable Ukrainian companies not only to reduce risks
but also to enhance their competitiveness and credibility
at the global level.

Transport infrastructure has become one of the sectors
that has suffered the most significant losses as a result of
Russia’s full-scale military aggression against Ukraine. In
the first weeks of the war, Russian forces carried out mas-
sive strikes on aviation infrastructure facilities, primarily
airfields that were used not only for military purposes but
also for civilian and dual-use (civil-military) operations.
Subsequently, railway infrastructure, which plays a sys-
tem-forming role in the national logistics system, became
a major target of sustained attacks. The total losses of
Ukraine’s transport sector are estimated at approximate-
ly USD 38.8 billion in terms of revenue losses, or nearly
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USD 19 billion in terms of value-added losses (Andrienko et
al., 2024). This figure includes lost revenues of enterpris-
es within the sector, costs associated with the dismantling
of destroyed facilities, economic losses resulting from re-
duced road construction activity, as well as expenditures
related to the performance of both civilian and military
tasks under martial law.

Since the onset of the full-scale war, rail transport
has demonstrated its critical importance in ensuring the
economic and humanitarian security of the state. The rail-
way system assumed the primary responsibility for the
free evacuation of millions of Ukrainian citizens, as well
as a significant number of enterprises from areas of active
hostilities. In addition, railway infrastructure ensured the
delivery of critically important materials and equipment
to frontline regions. In response to this strategic role,
railway facilities became priority targets of missile and
artillery attacks, resulting in substantial losses, primarily
in the form of foregone revenues for JSC Ukrzaliznytsia.
The aviation sector began to incur economic losses even
before the actual outbreak of active hostilities. On Febru-
ary 12, 2022, leading international insurance companies
notified Ukrainian air carriers of the suspension of aircraft
insurance due to the high risk of a military invasion. This
development posed a serious threat of flight cancellations
by international airlines operating to and from Ukraine,
prompting the state to declare its readiness to provide ad-
ditional financial guarantees to support the functioning of
the aviation market. Following the escalation of hostilities,
Ukraine’s airspace was fully closed and air traffic suspend-
ed. Simultaneously, Russian forces carried out a series of
missile strikes on key airfields with the objective of under-
mining Ukraine’s air defence capabilities. As a result, 19
out of 35 airfields were damaged, including 12 civilians and
7 dual-use (civil-military) facilities, excluding purely mili-
tary airfields. Some of these sites were subjected to repeat-
ed shelling (Andrienko et al., 2024).
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After the beginning of the full-scale invasion, all mar-
itime trade routes of Ukraine became inaccessible for both
exports and imports, causing significant losses to the na-
tional economy. In March 2022 alone, export volumes de-
clined by approximately 50%. In August 2022, following
agreements reached between Ukraine, Tiirkiye, the Unit-
ed Nations, and Russia, the operations of three Ukrainian
ports — Odesa, Pivdennyi, and Chornomorsk — were par-
tially unblocked. In 2021, these ports accounted for nearly
70% of Ukraine’s foreign trade turnover. Within the frame-
work of the so-called “grain initiative,” a total of 19 mil-
lion tonnes of agricultural products were exported through
maritime ports between August 2022 and June 2023. Never-
theless, even during the implementation of this initiative,
maritime trade capacity remained constrained, and Russia
subsequently began to systematically sabotage the agree-
ments and refused to extend them further. Despite these
challenges, Ukraine managed to partially restore maritime
navigation unilaterally through the actions of its Defence
Forces (UNCTAD, 2024).

Municipal transport infrastructure in regions of active
hostilities also suffered extensive destruction. As a result
of large-scale attacks on civilian infrastructure, residents
of many cities were left without access to public trans-
portation and private vehicles. The most severe losses of
municipal assets occurred in the Luhansk and Donetsk re-
gions, as well as in the city of Kharkiv. Estimates indicate
that approximately 60% of public transport assets were lost
in Donetsk region and more than 70% in Luhansk region,
effectively leading to the collapse of passenger transport
systems in these areas. A substantial share of privately
owned vehicles was also destroyed or damaged (Andrien-
ko et al., 2024). A comparative analysis of institutional ap-
proaches to supply chain security in the United States and
Ukraine, including differences in risk management, cus-
toms procedures, trust mechanisms, and the level of dig-
italisation, is presented in Table 2.

Table 2. Assessment of losses in Ukraine’s transport sector

Types of losses Revenue losses, USD bn Value added losses, USD bn
Decline in revenues (road transport) 7.130 3.257
Decline in revenues (rail transport) 6.442 2.943
Decline in revenues (warehousing and storage) 5.666 2.588
Decline in revenues (water transport) 4.313 1.970
Decline in revenues (postal and courier activities) 3.849 1.758
Decline in revenues (urban transport) 1.332 0.608
Decline in revenues (other activities) 0.985 0.450
Costs of dismantling and removal of construction debris 6.763 3.090
Total sector losses 38.814 18.664

Source: D. Andrienko et al. (2024)

As shown in Table 2, the US model is characterised by a
high level of institutional integration, risk-based manage-
ment, and active public-private cooperation, whereas the
Ukrainian system remains fragmented, with limited imple-
mentation of trust mechanisms and a lower level of dig-
italisation. These differences highlight the need to adapt
international best practices to the Ukrainian context, tak-
ing into account institutional and operational constraints.
The concentration of losses in system-forming logis-
tics segments demonstrates the high level of structural

dependence of supply chains on centralised infrastructure.
This finding confirmed that insufficient diversification of
transport routes and logistics nodes significantly increases
systemic vulnerability under crisis conditions. The results
indicate that the most significant losses within Ukraine’s
transport sector are concentrated in segments that perform
system-forming logistics functions, particularly rail trans-
port, road freight transport, and warehousing activities.
These segments ensured the continuity of material flows
between production, distribution, and consumption nodes,
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and their disruption generated cascading effects across
entire supply chains. The concentration of losses in these
areas confirms the high structural vulnerability of logistics
systems that rely on centralised infrastructure and limited
route diversification. As a result, supply chain security risks
increase not only at the operational level but also at the
systemic level, undermining predictability, controllability,
and resilience of logistics networks.

International experience demonstrates that resilient
supply chains are built on the combination of risk-based
governance, public-private cooperation, and advanced
digital systems (World Customs Organisation, 2022; UNC-
TAD, 2023). The full-scale war in Ukraine has become an
unprecedented example of the systemic destruction of
logistics infrastructure. Massive attacks on aviation, rail,
and maritime facilities, the blockade of trade routes, and
the destruction of urban transport networks have signif-
icantly undermined the country’s economic security. As
noted above, despite extensive damage, rail transport has
performed a critical humanitarian and economic func-
tion by ensuring the evacuation of millions of citizens and
maintaining the supply of essential goods and materials.
At the same time, the aviation sector has virtually ceased
operations due to the closure of national airspace and the
destruction of aerodrome infrastructure. Maritime logistics
has faced severe constraints as a result of port blockades,
leading to a sharp decline in exports and substantial losses
in foreign currency revenues.

The destruction of municipal transport infrastructure in
eastern regions of Ukraine has generated not only economic
but also profound social consequences, limiting population
mobility and access to basic services. In this regard, the war
has clearly demonstrated that logistics security is a funda-
mental prerequisite for social stability and the economic
viability of territories. The analysis further reveals that dis-
ruptions in transport and logistics infrastructure produce
cascading effects across supply chains, undermining their
predictability, controllability, and overall security. Losses in
core transport and distribution segments indicate structur-
al vulnerability and insufficient diversification of logistics
routes, thereby increasing exposure to systemic risks. The
classification of supply chain vulnerabilities into infra-
structural, organisational, and institutional categories was
developed through analytical generalisation and compara-
tive synthesis of findings from the reviewed literature and
empirical observations. The analysis revealed that wartime
disruptions exposed three interrelated categories of supply
chain vulnerabilities: infrastructural, organisational, and
institutional. Infrastructural vulnerabilities stem from the
physical destruction of transport corridors, logistics hubs,
and storage facilities. Organisational vulnerabilities arise
from the reduced buffer capacities of supply chains, limit-
ed inventory reserves, and dependence on time-sensitive
delivery models. Institutional vulnerabilities are reflected
in regulatory fragmentation, restricted border access, and
limited interoperability between national and internation-
al security regimes. Together, these vulnerabilities amplify
security risks and constrain the adaptive capacity of supply
chains under prolonged crisis conditions.

The destruction of logistics hubs and transport corri-
dors weakens buffer capacities, constrains the redistribu-
tion of material flows, and reduces the ability of supply
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chains to absorb shocks. These dynamics pose direct chal-
lenges to supply chain security and hinder sustainable
development by amplifying economic uncertainty, social
vulnerability, and environmental pressures. Alongside
strategic challenges, tactical security measures gain par-
ticular importance. Vehicles, distribution centres, and
warehousing facilities become potential targets of criminal
activity, especially under conditions of weakened control
and heightened demand for critical resources. The appli-
cation of satellite tracking systems, closed-circuit televi-
sion (CCTV), intrusion alarm systems, and access control
mechanisms enhances the transparency and controllabili-
ty of logistics flows. At the same time, the effectiveness of
these measures depends on appropriate organisational ar-
rangements, continuous monitoring, and the professional
training of personnel (Ren et al., 2024).

Particular attention should be paid to the human fac-
tor. Personnel selection, screening, and training procedures
constitute a critical component of the security system, as a
substantial share of incidents is associated with internal
risks rather than external threats. International experience
indicates that improving supply chain security is impossi-
ble without integrating risk management into the overall
corporate governance framework (Herburger et al., 2024).
A decisive role is played by risk awareness at the senior
management level and by the understanding that changes
in business strategy directly transform organisational risk
profiles. Supply chain vulnerability has increased signifi-
cantly as a result of the extension and so-called “thinning”
of logistics networks between specialised facilities (Rah-
man et al., 2022). Business strategies focused on inventory
minimisation, relocation of production to lower-cost coun-
tries, and the globalisation of material flows have reduced
safety stock levels and heightened system sensitivity to
external disruptions.

The findings confirm that post-war recovery cannot
be limited to physical reconstruction alone. Instead, it
requires the development of integrated supply chain se-
curity models that combine resilience, institutional coor-
dination, environmental responsibility, and risk-oriented
governance. Research conducted by the Centre for Logis-
tics and Supply Chain Management at Cranfield University
(United Kingdom) as early as 2003 demonstrated that the
very structure of modern supply chains constitutes an in-
dependent source of risk. The study identified four levels
of vulnerability, including value creation processes and
flows, dependence on assets and infrastructure, organisa-
tional and inter-organisational networks, and the external
environment. These conclusions have become particularly
relevant in the context of pandemics, climate change, and,
above all, armed conflicts. Disruptions of supply chains
caused by political instability, epidemics, or military ag-
gression are capable of generating catastrophic conse-
quences for individual firms, entire industries, and national
economies as a whole (Christopher & Peck, 2004).

In the European Union and North America, logistics
security is increasingly interpreted through the lens of
sustainable development (Li et al., 2026). The economic
dimension is reflected in ensuring supply continuity and
reducing losses; the social dimension concerns the protec-
tion of workers and consumers; while the environmental
dimension relates to minimising the negative impacts of
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accidents, delays, and inefficient routing on the natural
environment. For Ukraine, the application of global best
practices and the findings of international research is crit-
ically important in the context of post-war recovery. The
formation of resilient, diversified, and secure logistics sys-
tems should become a priority of both public policy and
corporate strategy. The results confirm that supply chain
security functions as a cross-cutting determinant of sus-
tainable development under crisis conditions. Disruptions
in logistics infrastructure and governance generate eco-
nomic losses, restrict social mobility and access to essen-
tial goods, and increase environmental risks associated
with inefficient routing and emergency logistics solutions.
Consequently, the security of supply chains emerges not
as a secondary operational concern but as a foundational
condition for economic resilience, social stability, and en-
vironmental responsibility.

Thus, logistics security in wartime conditions extends
beyond a purely operational task and transforms into a
strategic determinant of sustainable development. The
military challenges faced by Ukraine have clearly demon-
strated the interdependence between supply chain securi-
ty, economic resilience, social stability, and environmental
responsibility. The integration of international experience,
scientific approaches to risk management, and the princi-
ples of sustainable development provides the foundation
for shaping a new logistics model - resilient, secure, and
adaptable to crises. Such a model is capable of supporting
long-term recovery and strengthening the competitiveness
of Ukraine’s economy in the post-war period. In addition,
disruptions in logistics systems contribute to increased
environmental pressure. The forced extension of transport
routes, the use of less efficient alternative modes, and the
intensification of emergency logistics operations lead to
higher fuel consumption and greenhouse gas emissions.
This demonstrated that supply chain security is directly
linked not only to economic and social stability but also to
environmental sustainability under crisis conditions.

The findings of this study confirm that supply chain
security has evolved from an operational concern into a
multidimensional strategic function, which is consistent
with recent research in the field of logistics and supply
chain management. In particular, the results aligned with
the conclusions of A. Gurtu & J. Johny (2021), who em-
phasised that supply chain risk management constitutes a
systemic and strategic activity aimed at ensuring the con-
tinuity and stability of global logistics networks. The pres-
ent study extends this perspective by demonstrating that,
under conditions of armed conflict, security considerations
become central to the functioning of supply chains rather
than supplementary.

The identified structural vulnerabilities of supply
chains are also consistent with the findings of M. Christo-
pher & H. Peck (2004), who argued that the architecture
of supply chains itself represents a significant source of
risk. While their research focused primarily on disruptions
in relatively stable economic environments, this study
confirms that these vulnerabilities are significantly am-
plified under conditions of war, where infrastructure de-
struction and institutional constraints intensify systemic
instability. The results further support the conclusions of
T. Rahman et al. (2022), who highlighted the importance
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of resilience-oriented strategies in mitigating supply chain
disruptions. However, unlike previous studies that empha-
sised resilience primarily in the context of natural disasters
or pandemics, the present research demonstrates that war-
time conditions require a more integrated approach, com-
bining resilience with security, institutional coordination,
and strategic governance.

A significant contribution of this study lies in the in-
tegration of supply chain security into the sustainable
development framework. This finding is consistent with
the research of Y. Borbon-Galvez et al. (2025), who demon-
strated the complementary relationship between sustain-
ability and resilience. The present study confirms that this
relationship becomes particularly pronounced under crisis
conditions, where disruptions in logistics systems gener-
ate not only economic losses but also social instability and
environmental pressures. In addition, the findings corre-
spond with the work of J. Liu et al. (2023), who emphasised
the importance of adaptability and flexibility in ensuring
maritime supply chain resilience. The Ukrainian case ana-
lysed in this study illustrates that the ability to rapidly re-
configure logistics routes and utilise alternative transport
modes is a critical determinant of supply chain survival
under extreme conditions.

At the same time, the results highlight certain differ-
ences compared to existing literature. While many stud-
ies focus on technological solutions and digitalisation as
key drivers of supply chain security (Ren et al., 2024), this
research demonstrates that under wartime conditions,
institutional capacity, infrastructure availability, and in-
ternational cooperation play a more decisive role than
technological advancement alone. Furthermore, the study
supports the conclusions of N. Antoniiuk et al. (2023),
who emphasised the role of financial support and strate-
gic planning in ensuring logistics security. However, the
present research expands this perspective by showing that
financial mechanisms must be complemented by institu-
tional coordination and international integration in order
to be effective in high-risk environments. The comparative
analysis of international security programmes (C-TPAT,
FAST, CSI, and AMR) confirms the effectiveness of part-
nership-based models of governance, which is consistent
with the SAFE Framework of Standards (World Customs
Organisation, 2022). These findings indicate that the in-
tegration of public-private cooperation mechanisms sig-
nificantly enhances both security and efficiency of sup-
ply chains. Overall, the results of this study confirm that
supply chain security should be considered a core compo-
nent of sustainable development strategies. The findings
demonstrate that economic resilience, social stability, and
environmental sustainability are interdependent and can-
not be achieved without secure and adaptive logistics sys-
tems. This reinforces the need for further research focused
on developing integrated models of supply chain security
tailored to high-risk and conflict-affected environments.

B CONCLUSIONS

The study demonstrated that under conditions of global
instability and armed conflict, supply chain security ex-
tends beyond its traditional operational role and becomes
a strategic determinant of sustainable development. The
findings confirmed that supply chain vulnerability is driven
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not only by external shocks, such as military aggression
and infrastructure destruction, but also by internal struc-
tural characteristics, including extended logistics net-
works, limited diversification of transport routes, and
dependence on centralised infrastructure. The analysis
showed that disruptions in transport and logistics systems
generate cascading effects across supply chains, under-
mining their predictability, controllability, and resilience.
The Ukrainian case provided empirical evidence that
large-scale infrastructure damage leads to significant eco-
nomic losses, reduced social stability, and increased en-
vironmental pressure, thereby directly affecting the foun-
dations of sustainable development. The study further
established that effective supply chain security is achieved
through integrated, risk-oriented, and partnership-based
approaches. International practices, including C-TPAT,
FAST, CSI, and AMR, demonstrated that public-private co-
operation, advance information exchange, and differenti-
ated control mechanisms enhance both security and trade
efficiency. From a practical perspective, the results high-
light the need to develop national supply chain security

frameworks adapted to wartime conditions and aligned
with international standards. The formation of resilient,
diversified, and risk-aware logistics systems should be-
come a priority of both public policy and corporate strate-
gy in Ukraine’s post-war recovery. Future research should
focus on the development of integrated models of supply
chain security tailored to conflict-affected environments,
including the quantitative assessment of resilience and
sustainability indicators, the role of digital technologies
in logistics risk management, and the evaluation of policy
instruments for strengthening institutional coordination
and international integration.
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Be3nekKa NnaHUoriB NocTtayaHHA B KOHTEKCTi CTafnioro po3BUTKY:
CBIiTOBI NPaKTUKU Ta YKPaiHCbKUIN KOHTEKCT

M AHoTauifl. AKTYaJbHIiCTh AOCTIIKEHHSI 3yMOBJIEHA 3POCTAIOUOI0 BPA3jIMBICTIO ITI06ATbHMX JIAHIIIOTIB TIOCTAYaHHS B
yMoOBax 36pOiiHMX KOH(QJIIKTiB, reomosiTMUHOI HeCcTabiIbHOCTI Ta MOCWJIEHHS PU3UKIB [JIT CTAJOTO PO3BUTKY. MeTo0
IOCTiIKeHHS Oy/ia cucTeMaTH3allis MigXodiB M0 3a6e3mevyeHHs] GesMeKky JIaHIIOTiB MOCTauaHHsS Ta OGIPYHTYBaHHS ii
pOJIi SIK KJTIOUOBOTO YMHHMKA CTAJIOT0 PO3BUTKY 3 YpaxyBaHHSIM MiKHAPOJHOTO MOCBiAy Ta YKPaiHChKOTO KOHTEKCTY.
MeTomomoriuna ocHoBa 6a30BaHa Ha CMCTEMHOMY aHasIi3i HAyKOBOI JliTepaTypu, MOPiBHSUIbBHOMY aHaTi3i MixKHApOTHUX
nmporpaM 6e3rneKy, a TAaKOXK METONax CMHTe3y ii y3araJibHeHHsI, 10 JO3BOJMIO BUSIBUTM KIIIOYOBI 3aKOHOMipPHOCTI,
daxkTopu pU3MKY Ta iIHCTUTYIi/iHI MeXaHi3MM 3aXMCTY JIAHIIIOTiB IMOCTauyaHHs. BCTaHOBIIEHO, 110 BPA3/UBICTh JAHIIIOTIB
MOCTavYaHHS 3yMOBJIIOE€ThCS He JINIIE 30BHIIITHIMM IIIOKAaMM, TAKMMMU SIK BifiCbKOBa arpecisi Ta pyitHyBaHHS iHQPacTpyKTypH,
aje i BHYTPIMIHIMM CTPYKTYPHUMM XapaKTePUCTUKAMM CYYaCHUX JIOTICTUYHUX CUCTEM, 30KpeMa PpO3TaTYKeHUMMU
MepexkeBUMM KOHGIrypallissMu Ta CcTparerisiMu MiHimisailii 3amaciB. BusHaueHo, 1110 egekTuBHa Ge3reKa JOCSITa€ThCs
yepe3 iHTErpOBaHi, PU3MK-OPiEHTOBAHI Ta TMAapTHEPCbKi Mofei, SIKi TOEIHYIOTh AepPsKaBHO-TIPUMBATHY B3a€MOII0,
rorepeHiii 06MiH iHdopMmairieio Ta gudepeHiiiiioBaHi MexaHi3MU KOHTPOIIO. AHaji3 MiskHapogHux mporpam (C-TPAT,
FAST, CSI, AMR) npofeMOHCTpYBaB iXHI0 epeKTUBHICTH Y IMiABUIIEHHI CTi/IKOCTi JTaHIIIOTiB ITOCTauaHHSsI Py 36epekeHHi
edeKkTUBHOCTI TOPTiBAi. YKpaiHCbKUIT Keiic MiATBepAuB, 10 MacUITabHI MOPYIIeHHS TPaHCIOPTHOI iHdpacTpyKkTypn
CTIPUYMHSIIOTH CUCTEMHI EKOHOMiUHi, COlliaJIbHi Ta €KOIOTiUHi HaCTiKu, 6e31ocepeHbO BIIMBAIOUM HA CTAINIi PO3BUTOK.
O6IpyHTOBaHO, IO 6Ge3MeKa JIAHITIOTIB MOCTAYaHHST BUCTYIIA€ HACKPi3HUM UMHHUKOM, SIKMIf TTOEIHYE €KOHOMIUHY
6e3IepepBHICTh, COIia/IbHY CTA6GiIbHICTh T €KOJOTiUHY BigMOBiZaMbHICTh. IIpakTUUHEe 3HAYEHHST Pe3y/IbTaTiB IMOJISITae
B MOXKJIMBOCTI iX BUMKOPMUCTAHHSI OpraHaMyM JepskaBHOI BiIaAy, MeHeIkKepaMy 3 JIOTICTUKM Ta MigIIPUEMCTBAMU IJIsT
PO3p0o6IIeHHS aNANTUBHMX, CTiIKMX i 6€31IeKOBO OPi€HTOBAHMX MOJIe/Ieli YIIpaBIiHHS JIAHLIOraMU TIOCTaYaHHS B yMOBaxX
KpU3MY Ta TMiCJITBOEHHOTO BiTHOBJIEHHS

M KniouoBi cnoBa: TpaHCIOpTHA iH(PACTPYKTypa; JIOTICTMYHA CTiiKiCTb; YIIPaBIiHHS PU3MKAMU; IepKaBHO-TIPUBATHE
MapTHEPCTBO; MOPYIIEHHS iHGPACTPYKTYPH; MixKHAPOTHA TOPTIiBJIS; MiC/ISIBOEHHE BiTHOBIEHHS
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Evaluation of the recreational and tourist potential
of municipalities using the fuzzy set method

M Abstract. The study is relevant due to the need to improve the evaluation of the recreational and tourist attractiveness
of municipalities within Ukraine’s new administrative-territorial system, particularly in the communities of Zakarpattia
region. The objective was to determine the level of their tourism attractiveness using fuzzy set theory to quantitatively
reflect the uncertainty of multifactorial decisions. Fuzzy modeling with trapezoidal membership functions and statistical
methods were used to analyse the relationship between resources and revenue from the tourism fee. The results confirmed
significant heterogeneity in the spatial distribution of recreational and tourism resources: the coefficient of variation
for the composite index was 105%, indicating sharp differences between communities. The group with the highest
attractiveness included the Berehove, Yasinya, Uzhhorod, Koson, Mukacheve, and Irshava communities; the Mizhhirya,
Pylypets, Khust, and Rakhiv communities also had significant potential. More than half of Zakarpatia’s communities were
among the least attractive; four of them did not have any cultural heritage sites or nature reserves. A gap had been
identified between resource potential and financial results: seven communities generated 68% of the tourism fee, while
the least attractive ones accounted for 22% of the potential and generated 24% of the fee, indicated the possibility of a
synergistic effect through logistics, marketing, infrastructure, and human resources. In contrast, communities with 23%
of the potential accounted for less than 1% of revenue, indicated “reverse synergy.” Statistical analysis showed that only
1.5% of the variation in revenue was explained by the type of resources. The key factor was not the type of resource, but
the ability of communities to made integrated use of their collective resource potential in cooperation with neighboring
communities. The practical value of the study lied in proposition of a fuzzy model as an analytical tool for strategic
planning, branding, and enhancing the competitiveness of municipalities

M Keywords: territorial communities of the Zakarpattia region; fuzzy logic; territorial attractiveness index; tourist fee;
sustainable tourism development; spatial and statistical analysis

H INTRODUCTION

The development of any sector of the national economy re-
quires the government to determine its priority and provide
adequate investment support. Tourism is regarded as a pri-
ority area of the country’s economic and cultural develop-
ment, which requires the creation of favourable conditions
for the sector’s functioning. In this context, the state en-
courages investment, promotes the development of tourism
as a competitive and profitable sector of the economy, and
ensures the creation of new jobs. The Zakarpattia region is
characterised by significant recreational and tourism po-
tential, the effective use of which requires a scientifically

grounded analysis of demand, supply, and the market po-
sitioning of tourism products. As a result of administrative
reform, local communities play a leading role in the de-
velopment of the tourism sector, possessing the resource,
managerial, and marketing potential necessary for the im-
plementation of regional tourism development programs.
The war has triggered a severe crisis in Ukraine’s tour-
ism industry: a sharp decline in revenue, the destruction
of infrastructure, an outflow of investment, and a drop in
tourist numbers that has exceeded the impact of the pan-
demic. As researchers V. Yermachenko et al. (2024) argued,
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sustainable tourism development can become a key tool for
the post-war recovery of local communities, provided that
the interests of business and local communities are harmo-
nised and a “win-win” approach is applied. They propose a
cluster-based approach to tourism development that takes
into account the extent of the impact of hostilities in the
region, allowing for more effective planning of recovery
and stimulation of economic growth. A number of scientific
publications have been devoted to the study of the recre-
ational and tourist complex of the Zakarpattia region and
the assessment of the recreational and tourist potential of
the municipalities in other regions.

The authors L. Hutsal & I. Shorobura (2023) conceptu-
ally investigated the features of the formation of the tourist
attractiveness of territorial communities of Ukraine from
the standpoint of a practical approach in the conditions
of decentralisation. They substantiated the goals, objec-
tives, key problems and areas of development (infrastruc-
ture development, new routes, green, cognitive, eco- and
youth tourism), which should transform communities into
tourist centres. Increasing the tourist attractiveness of
communities ensures sustainable economic development,
activation of entrepreneurship, preservation of historical
and cultural heritage and requires state support and stra-
tegic planning at the local level. The authors A. Melnyk et
al. (2023) substantiated that decentralisation has created
new opportunities and resources for the development of
tourism as a cross-sectoral driver of the local economy
for the territorial communities. The factors of the tour-
ist attractiveness of rural and settlement communities
are studied: historical and cultural heritage, the state of
tourist infrastructure (accommodation, catering, leisure,
everyday life, transport) and human potential. Based on
the identified problems of infrastructure, the authors pro-
pose priority measures for its modernisation and develop a
“road map” of the touristification of the community space
to increase their competitiveness, investment attractive-
ness and employment of the population.

The author N. Barvinok (2023) argue that the tourism
potential of local communities is held back by inadequate
infrastructure: a limited network of lodging and dining
establishments, poor roads, and insufficient information
services. The authors propose measures to address these is-
sues — road reconstruction, attracting investment, market-
ing, and creating new attractions — to encourage socioec-
onomic growth. The global academic community pays due
attention toresearch on the recreational and tourism appeal
of municipalities. In particular, Z. Song (2025) proposes an
approach to assessing the comprehensive competitiveness
of tourist destinations within cities, combining Bourdieu’s
field theory and Porter’s theory of competitiveness, as well
as utilising geospatial big data and machine learning for
analysis. The study found that competitiveness is based on
four factors (quality, popularity, spatial attractiveness, and
emotional perception) and demonstrates a spatial pattern
that gradually weakens from the center of Nanjing to its
outskirts. M. Hou et al. (2023) show green tourism inspira-
tion, environmental engagement, and green revisit inten-
tions, while fuzzy AHP revealed that tourism engagement
has the highest fuzzy-weighted score in developing the
revisit intentions of Chinese tourists. Moreover, they in-
dicated that green tourism inspiration and environmental
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wellness matter most in reshaping tourists’ revisit inten-
tions. F. Liu (2024) evaluated the tourism attractiveness in
the perspective of culture and tourism integration based
on the TOPSIS model. The results showed that the model
can effectively assess the attractiveness of tourism desti-
nations and provide a scientific basis for tourism devel-
opment, and the results of the evaluation of tourism at-
tractiveness through the perspective of culture and natural
tourism integration show that the integration of culture
and tourism resources plays an important role in enhanc-
ing the attractiveness of tourism destinations. Such studies
are valuable for Zakarpattia in the context of sustainable
regional development, as more than 50% of the region is
covered by forests and 80% of its territory is mountainous.

The assessment of the recreational and tourist attrac-
tiveness of territories developed mainly in the direction
of “tourism destination attractiveness/competitiveness”
models with an emphasis on index, multi-criteria and be-
havioural approaches. Four large groups of works can be
conditionally distinguished: spatial-behavioural models,
integral indices of destination attractiveness, multi-cri-
teria/expert models of sustainable tourism and “niche”
types of mobility. The author R. Slavik et al. (2020) expand-
ed and improved regional research on the assessment of
investment and recreational and tourist attractiveness of
territories in terms of administrative districts that existed
until 2020. The new administrative system of Ukraine, the
formation of territorial communities, requires improving
the methods and approaches to such assessments, which
determines the relevance of this study.

The purpose of this article was to study the prerequi-
sites for the development of the recreational and tourist
sphere of the Zakarpattia region in the context of terri-
torial communities using the methodological tools of the
theory of fuzzy sets, which was improved and highlighted
by the author R. Slavik et al. (2020), based on fuzzy logic
and the theory of fuzzy sets. This study was operational-
ised through a set of interrelated tasks. First, a database of
natural and historical-cultural resources of the Zakarpattia
region was compiled and spatially allocated to territorial
communities, after which the communities were grouped
according to the availability of recreational and tourism re-
sources using fuzzy logic methods. The next step involved
establishing the relationship between the presence of nat-
ural and historical-cultural resources and the financial rev-
enues of communities in the form of the tourist fee. Finally,
the study sought to identify territorial communities that
are undervalued in the tourism market of the Zakarpattia
region and to develop proposals aimed at increasing tourist
attendance in the least popular communities.

M MATERIALS AND METHODS

The existence of various constraints and risks in planning
the development of the recreational sector in general, and
of local communities in particular, creates an atmosphere
of uncertainty for managers. Attracting additional re-
sources (material, financial) to recreational areas requires
assessing them for recreational value, infrastructure de-
velopment, investment attractiveness, and so on. In oth-
er words, managers must possess the necessary tools for a
comprehensive analysis of recreational areas to effectively
manage them and explore opportunities for investment
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development. Such a toolkit can be created, in particular,
through mathematical modelling of the recreational and
tourism attractiveness of local communities, which will
make it possible to determine their level of competitive-
ness in the recreational investment market. This model
provided answers to a potential manager (investor) re-
garding factors influencing the riskiness of investments in
a given community, and to the community’s local govern-
ment — opportunities to improve the investment environ-
ment and regulate the number of tourists.

A specific set of recreational areas R, (i = 1,m), that
are of interest to the investor, or that are subject to man-
agement and evaluation, was selected for analysis F;
(j = (1,n). The various factors used to evaluate territories
were standardised according to the following rule:

Fij
ki = Tﬂju, 1)
where k; - the standardised index of the j-th evaluation
factor for the i-th territory; F, - the indicator for i-th ter-
ritory regarding evaluation factor j, expressed in physical
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units (UAH, people, units, km, etc.); Fl.,.max —the maximum
value of the j-th factor of the evaluation in natural units.

A matrix of standardised indices with dimensions
m x n is constructed, where n — the number of territories
under study and m - the number of evaluation factors (cri-
teria). The most and least significant factors influencing
the level of recreational and tourist attractiveness of com-
munities are identified by maximising and minimising the
standardised indices of each row in the matrix. The sym-
bolic representation of this algorithm can be expressed as:
¢;=max, k;; b,=min, k; where ¢, and b, - respectively, the
maximum and minimum values in row i. A ranking of the
recreational and tourist attractiveness of the municipal-
ities under study was compiled by summing the stand-
ardised indices for each row of the matrix and assigning a
rank to each territory. That is:

S; = Xio1kij o (2)

A schematic representation of the matrix is shown in
Table 1.

Table 1. Matrix of standardised indices for evaluating local communities based on specified criteria

F, F, F, F, max, k,.i min, kii sum, kil. rank
Rl kll klZ k13 kli Clj blj Sl rl
Rz k21 kzz k23 kz;‘ Cz; b 2 Sz T
Ri kil ki2 ki3 ku ij bij SI rn
Source: developed by the author
This ranking of the investment attractiveness of rec- 5;[0:1] = —Si=Simin 3)

reational areas was generalised using the methodology
of fuzzy logic. Fuzzy logic is a starting point that oper-
ates with imprecise, undefined, and even incompletely
understood concepts. According to this concept, the re-
sults of complex and critical situations should mostly be
estimated approximately, rather than precisely. For con-
venience, the set of values S ; S,... S, were converted to
the range of values from 0 to 1 such that S, min=0 and
S, max= 1. The remaining values of the sum of standard-
ised indices lie in the range from 0 to 1 (S;€[0;1]) and are
determined by the rule:

S;max—S; min’

Next, linguistic variables B={b, j = 1,n} are intro-
duced, which are defined on the quantitative scale [0;1]
and take on values in the form of words and phrases from
ordinary language. Linguistic variables and their values
serve to provide a qualitative verbal description of a certain
quantitative value. Any linguistic variable and all its values
are associated with a specific quantitative scale. Addition-
ally, within the range of numerical values of the terms, sub-
sets of 100% membership of a specific community in the
corresponding linguistic variable are introduced (Table 2).

Table 2. Correspondence between the names of linguistic variables and their meanings

dlies Vahfe i llngulstlc.varlable B ~ e e @t A brief linguistic Range of numerical Subsets of
recreational and tourist attractiveness of the . .
e . e analysis of the terms values of terms 100% membership
territorial communities
b, the least attractive local communities LA [0; 0.25) A, [0;0.1]
b, attractiveness level below average BA (0.1; 0.45) A,[0.25; 0.3]
b, average attractiveness AA (0.3; 0.7) A,[0.45; 0.55]
b, above average attractiveness level AAA (0.55;0.9) A,[0.7; 0.75]
b, the greatest recrer?ltlonal and tourist GA 0.75; 1] A[0.9; 1]
attractiveness 4

Source: developed by the author

Thus, territories that do not belong to the 100% mem-
bership subsets belong to one of the neighbouring linguis-
tic terms with a certain degree of membership, which varies
in the range from 0 to 1. The membership function u(B) is a
function whose domain is the carrier S, and whose range is the
unit interval [0, 1]. The larger the value of the function u(B),
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the higher the degree of membership of the element S, in b,
is estimated. If S €A ; A A,; A, then u(S)=1. After de-
termining the possible range of variation for the parameters
S, i=1,n, and the output variable B, the form of the mem-
bership functions for the fuzzy terms was specified. A mem-
bership function reflects elements from the set S onto a set
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of numbers in the interval [0;1], which indicate the degree of
membership of each element in various qualitative terms. To
construct the membership functions of the five fuzzy terms
of the input variable {GA, AAA, AA, BA, LA}, the ranges of

A

variation of the parameter S, i = 1.64 (since there are 64
territorial communities under analysis) were mapped onto a
single universal set S. Five fuzzy subsets were defined, whose
membership functions are shown in Figure 1.

0.25 0.3 0.45

Figure 1. Fuzzy variable S, with trapezoidal membership function

Source: developed by the author

The selection of correspondences between linguistic
variables and numerical values is determined by the use of
a fuzzy model for assessing the recreational and tourist at-
tractiveness of territorial communities. The interval [0, 1]
was divided into five partially overlapping intervals, en-
suring a smooth transition between levels of recreational
and tourist attractiveness and reflecting the uncertainty at
the boundary values. The central sub-ranges of each term
are defined as zones of full membership, since it is within
these zones that the corresponding qualitative character-
istic is most distinct and unambiguous. The range of 0-0.25
represents the low-value zone, corresponding to weak rec-
reational and tourist attractiveness. 0.25-0.45 marks the
transition to a below-average level. 0.45-0.55 is the centre
of the scale, which is logically interpreted as the average
level. 0.55-0.9 — a zone of gradually increasing attractive-
ness. 0.9-1 — the upper part of the scale, where communities
have the highest recreational and tourist attractiveness.
Thus, the extreme values represent communities that are
either strongly or weakly attractive. The intermediate zones
reflect a gradual transition. The cores of the terms define
the most typical values for each category. The trapezoidal
membership functions of all fuzzy terms of the input varia-
ble, showed in Figure 1, take the following analytical form:

e 1, 0<S;<0.1;
pASH= {Si‘“s . 0.1<S;<0.25; “)
0.1-0.25
(32225 03 a5, < 0.45;
0.3—-0.45
WPASH={ 1, 025<S;<0.3; )
501 0.1 <S; < 0.25;
0.25-0.1
5207 05545, <0.7;
0.55-0.7
uA(s) = 1, 0.45 < S; < 0.55; (6)
5203 039, <0.45;
0.45-0.3

b
0.55 0.7 0.75 09 1S
(2222 07525, < 0.9;
0.75-0.9
wWHMASH={ 1, 0.7 <S; <0.75; (7)
Sit0%5 1 055 <8 < 0.7;
0.7—0.55
$;—0.75 )
uGASi)= {0.9_0.75' 0.75<25;<0.9; ®
1, 09<S <1,

The main reason for choosing trapezoidal member-
ship functions was to harmonise the idea of “clear-cut”
intervals of full membership with fuzzy transition zones
between subsets, while keeping the model’s geometry and
interpretation as simple as possible. A trapezoidal func-
tion differs from a triangular one by having a plateau with
u(S) =1 on the interval, rather than just at a single point.
Trapezoidal (as well as triangular) functions provide lin-
ear interpolation between 0 and 1, so the calculation of
membership degrees remains computationally simple and
stable and does not complicate the implementation of the
model (Khairuddin et al., 2021). In applied problems (in-
cluding spatial analysis of the tourist attractiveness of
territories), trapezoidal/triangular functions are recom-
mended as the “standard” due to the balance between ac-
curacy and computational efficiency (Nuriyev, 2022). This
form allows for flexible adjustment of the width of transi-
tion zones (how “blurred” the transition between classes
of tourist attractiveness is) without changing the intervals
of full membership themselves. Equipped with the tools of
this methodology, a manager (investor) can also identify
the competitive advantages of a given territory over others
if it is selected as a priority for investment development.
It is also possible to rank territories not based on all fac-
tors, but selectively based on those that are decisive for the
development of a specific type of recreation (landscapes,
geological landmarks, thermal springs, etc.). To determine
the degree of influence of natural or historical and cultural
resources on the amount of the tourist fee of the territory,
a statistical method was used to determine the influence
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of grouping features on the total variation of the feature,
using the following values (Roshchyk, 2010).
Total variance:

2 _ Za—%)fi
o= T ©)
Within-group variance:
T(xi— %)*fij
~sr L, (10)
Average of intragroup variances:
_ 2o} f;
2 _ 29/
Sr (11)
Intergroup variance:
2 _ XF -0
87 = = (12)
Coefficient of determination:
82
g (13)
Correlation coefficient:
62
; = VTIZ =1 (14)

where x,-is the median value of the tourist fee in the i-th
interval; X — average of a variable characteristic; ¥ ; - the
average for the j-th group; f,-the number of local commu-
nities with the x, attribute in the total set; )j= Zfi; - the total
number of local communities in the j-th group; ﬁi - number
of local communities with the x,attribute i-th group. To de-
termine the uniformity of the distribution of recreational
and tourism resources, or of revenue from the tourism fee,
among local communities, this study uses the quadratic co-
efficient of variation:

v, = % x 100%, (15)

where ¢ - the standard deviation of the standardised indi-
ces of communities’ recreational and tourism resources, or
the amounts of the tourism tax in the general population;
x - the average arithmetic mean of standardised indices of
communities’ recreational and tourism resources, or the
rates of the tourism fee. To determine the relationship be-
tween the availability of resources and revenue from the
tourism fee in communities, Pearson’s correlation coeffi-
cient was used:

_ nyxy-Yxxy
JOEx2-Cx)nLy?-Cy)?)’

r (16)
where n=64 - number of territorial communities in Zakar-
pattia region; x — the value of the standardised index of rec-
reational and tourism resources in a specific community;
y — the amount of the tourist fee in a specific community.
There is no universal scale for interpreting Pearson’s
correlation coefficient in studies examining the relation-
ship between recreational and tourism resources and
tourism revenue. Given that tourism is a multifaceted phe-
nomenon and that the communities in Zakarpattia region
are highly heterogeneous, it is advisable to use moderately
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strict (medium) intervals that accurately reflect the actual
complex relationships. Therefore, to assess the strength
of the relationship between the resource endowment of
local communities and the amount of the tourism fee, it
is advisable to use Pearson’s correlation coefficient, inter-
preted as follows: weak correlation — up to 0.30, moder-
ate — 0.30-0.49, strong — 0.50-0.69, very strong — 0.70 and
above. The empirical data for this study were compiled
through an analysis of databases on the nature reserve
sites in Zakarpattia (The Nature Reserve Fund of Zakar-
pattia..., n.d.), immovable cultural heritage (Ministry of
Culture of Ukraine, n.d.). Data on the tourist fee in the
Zakarpattia region in terms of territorial communities is
not published for public access and is considered an in-
ternal document of Department of Tourism and Resorts of
Zakarpattia Regional State Administration (2025). At the
request of the author of the publication, the most recent
data for 2025 was provided. The accuracy of the data re-
garding the amount of the tourist fee can be verified on the
website of the Ministry of Finance of Ukraine (n.d.).

M RESULTS

The 2020 administrative reform introduced significant
changes to the administrative-territorial division of the
Zakarpattia region: 64 territorial communities and 6 en-
larged districts were formed: Rakhiv, Khust, Tyachiv, Muk-
achevo, Uzhhorod, Berehove (Resolution of Verkhovna
Rada of Ukraine No. 33,2020). To the latter were transferred
control over resources from the former district administra-
tions. On the one hand, this opened up new opportunities
for local communities, on the other hand, it increased re-
sponsibility for the control and use of resources. One of the
factors of socio-economic development can be the availa-
bility of recreational and tourist resources, which are one
of the most important means of positioning in the tourism
market. The use of the latter on the principles of the con-
cept of sustainable development is the task of local com-
munities. A set of recreational and tourist resources was
highlighted as indicators for evaluating the attractiveness
of territorial communities, after which they were combined
and an integral indicator for each of them was derived.
Thus, territorial communities were examined in quanti-
tative aspects. Summary information on recreational and
tourist resources of the Zakarpattia region, which are pro-
posed for analysis in terms of territorial communities, is
presented in Table 3.

The Zakarpattia region also has UNESCO heritage sites,
such as the Church of the Ascension of the Lord (Strukivska)
in the village of Yasinya and the Church of St. Michael the
Archangel in the village of Uzhok (Stavne territorial com-
munity), but they have the status of cultural heritage sites
of national significance. Natural UNESCO heritage sites in-
clude the “Primeval Beech Forests of the Carpathians and
Other Regions of Europe,” which are part of the primeval
forests within the Carpathian Biosphere Reserve and adja-
cent protected areas of Zakarpattia.In accordance with the
model described in the “Materials and Methods” section, a
64x17 matrix of grouped data is generated, since there are
64 communities in Zakarpattia region that are analysed ac-
cording to 17 criteria for evaluating recreational and tour-
ism resources. Moreover, criteria F1 ... F3 refer to historical
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and cultural resources, while F4 ... F17 refer to natural rec-
reational and tourism resources. The numerical values of
the F parameters in this model are presented in Table 4 as

the number of resource units available in a specific territo-
rial community. The exception is the numerical parameters
of factors F4 and F5, which are expressed in m3/day.

Table 3. Classification of recreational and tourist resources in Zakarpattia region

Resource classification

Designation
of the evaluation factor

Number of units
or debit (m3/day)
for balneological resources.

Objects of historical

of local significance

17

and architectural heritage F, 84
Historical, architectural of national significance
and intangible cultural Objects of historical
heritage sites and architectural heritage F, 59
of local significance
Intangible cultural heritage objects F, 36
. Thermal waters F, 11,488 m3/day
Balneological -
Mineral waters F, 7,483 m*/day
Botanical gardens of national F 1
significance 6
Dendrological parks F 2
of local significance 7
Monuments of landscape gardening art F 1
of national significance 8
Monuments of landscape gardening art F 39
of local significance 9
Natural Objects of the Local nature reserves F, 44
naturfe rzserve Nature reserves of national significance F, 21
un
Protected tracts F, 12
Regional landscape parks F,, 2
National natural parks F, 3
Biosphere reserves Fq 1
Natural landmarks F 9
of national significance 16
Natural monuments F 316

Source: prepared by the author based on data of The nature reserve fund of Zakarpattia oblast by territorial community (n.d.),
Ministry of Culture of Ukraine (n.d.) and Department of Tourism and Resorts of Zakarpattia Regional State Administration (n.d.)

Table 4. Numerical values of the assessment factors for local communities in Zakarpattia region

Evaluation factor

Community Fl FZ FS (msfa ay) (msf(si ay) Fﬁ F7 F8 F‘) FIO Fl 1 FIZ FIZ F14 FlS F16 F17
Baranyntsi 50 1 5
Velyky Berezny 58 2 1 3

Velyka Dobron 1 1
Dubrynychy-Maly Berezhny | 2 121 6
Kostryno 3 1 135 2 1 1 3
Onokivtsi 1 1] 4
Perechyn 152 4
Serednje 1 1 1 3
Stavne 4 50 2 1 1 6

Surte 4 1 1 1
Turya-Remeta 1 37 1 2|1 8
Uzhhorod 7 15 179 1,263 1 10 2

Chop 1 1
Kholmok 2 1 150 1
Mukachevo 5 113 388 12 1 4 2 1 4
Svaljava 1 3
Volovets 3 1 9 2 3
Zhdenijevo 2 1 3 3 1|4
Kolchyno 200 2

I B= 46
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Table 4. Continued

Evaluation factor F F
Community Fl Fz F3 (mS/:lay) (ms/(slay) Fs F7 Fs F9 F10 F11 FIZ F13 F14 FIS F16 F17
Chynadiyevo 3 1 375 1 1 1 4
Velyky Luchky 1
Verkhny Koropets 29 1 1
Horonda
Ivanivtsi 1 1
Nelipyno
Nyzhny Vorota 3 1 1 2 2
Poliana 600 9
Batjove 1 480 1
Berehove 8 | 15| 2 2,880 369 3 1 1 3
Velyky Berehy 1 1 1 1 1
Velyka Biyhan 1 1 80 81 4 5
Vylok 2 1 1 1
Vinogradiv 4 4 1 160 4 2 1 1 1 4
Korolevo 3 1 36 1
Kamjanske 1 3
Pyterfolvo 1 2 1 525 2 1 1 2
Koson 1 1 6,000 1
Bilky 1 2
Vyshkovo 1 205 34 6
Horinchovo 3
Dovhe 3 1 2
Drahove 1 1 2
Zarichcha
Irshava 4 296 100 1 1 1 1 4
Kolochava 2 1 174 1 1
Keretsky 69 1 2 4
Mizhhirya 4 1 1,015 1 2|27
Pylypets 9 1 571 14
Synevir 1 1 2 1 1 4
Khust 8 2 1 95 1 19
Bedevlja
Bushtyno 184 2 2 6
Vilchivtci 75
Dubove 8 1 1
Neresnytsa 64 1 11
Solotvyno 4 3
Teresva 1
Tjachiv 1 1 4
Uglja 2 15 1 15
Ust-Chorna 66 5 6 | 1 8
Rakhiv 1 1 4 220 1 1 1 1|24
Bohdan 3 2 4 1 9
Velyky Bychkiv 3 244 2 1 16
Yasinya 3 5 1,109 1 3 2 1 1 |34

Source: prepared by the author based on data of The nature reserve fund of Zakarpattia oblast by territorial community (n.d.),
Ministry of Culture of Ukraine (n.d.) and Department of Tourism and Resorts of Zakarpattia Regional State Administration (n.d.)

The existence of various restrictions and risks in
planning the development of the recreational sector in
general, and local communities in particular, creates an
environment of uncertainty for regional management. At-
tracting additional resources (material, financial) to local
communities requires studying them in terms of their rec-
reational and tourist value, infrastructure development,
investment attractiveness, etc. In other words, managers
must have the necessary tools for comprehensive analysis
of recreational areas for effective management and study

of socio-economic development opportunities. Such tools
can be created, in particular, with the help of the fuzzy set
theory mentioned above, through mathematical model-
ling of the recreational and tourist attractiveness of terri-
tories, which will make it possible to determine their level
of competitiveness in the recreational investment market.
Using Formula (1), the absolute values of the F criteria are
converted into standardised indices for local communities
ranging from 0 to 1. In this context, the evaluation fac-
tors are grouped into historical and cultural resources and
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natural recreational and tourism resources. The trapezoi-
dal membership functions u(S) of all fuzzy terms of the

output variable shown in Figure 1 will take the analytical
form shown in Table 5.

Table 5. Affiliation of territorial communities of Zakarpattia region to a specific linguistic term
as a result of the assessment of recreational and tourist resources

. A Sum of historical Sum of natural o Degree Sum of indices
Linguistic o 1 . e Territorial :
terms and cultural resource indices | resource indices communities of belonging | for all resources
8,[0;1] 8, [051] %) 5,101]
The greatest 1 0.62 Berehove 100 1
recreational
and tourist 0.32 1 Yasinya 78 0.867
attractiveness
(GA) 0.88 0.46 Uzhhorod 47 0.821
Yasinya 22 0.867
Above average Uzhhorod 53 0.821
attractiveness 0.08 0.86 Koson 57 0.636
level
(AAA) 0.72 0.305 Mukachevo 49 0.624
0.16 0.72 Irshava 23 0.584
Koson 43 0.636
Mukachevo 51 0.624
Irshava 77 0.584
0.44 0.42 Khust 100 0.541
Average 0.2 0.62 Mizhhirya 100 0.536
attractiveness -
(AA) 0.24 0.58 Rakhiv 100 0.532
0.4 0.36 Pylypets 100 0.478
0.36 0.29 Vinogradiv 70 0.405
0.12 0.44 Velyky Bychkiv 47 0.37
0.12 0.38 Kholmok 19 0.329
Vinogradiv 30 0.405
Velyky Bychkiv 53 0.37
Kholmok 81 0.329
0 0.42 Ust-Chorna 100 0.284
0.08 0.32 Uglja 100 0.267
0.12 0.28 Bohdan 100 0.26
0.08 0.29 Dubrynychy-Maly 95 0.243
Berezhny
0.16 0.197 Chynadiyevo 85 0.227
0 0.33 Poliana 83 0.225
0.16 0.19 Pyterfolvo 83 0.225
. 0.16 0.185 Stavne 79 0.219
Attractiveness
level below 0.16 0.164 Kostryno 69 0.204
average 0.04 0.25 Turya-Remeta 63 0.194
(BA) 0.08 0.2 Velyka Biyhan 57 0.185
0.12 0.16 Zhdenijevo 53 0.179
0.2 0.085 Nyzhni Vorota 49 0.173
0 0.25 Neresnytsa 49 0.173
0.16 0.103 Volovets 42 0.163
0 0.23 Bushtyno 37 0.156
0.08 0.144 Synevir 30 0.145
0.2 0.04 Surte 30 0.145
0.16 0.059 Solotvyno 22 0.133
0.04 0.15 Vyshkovo 18 0.127
0.12 0.067 Kolochava 10 0.115
0.16 0.22 Korolevo 5 0.108
0 0.15 Keretsky 3 0.105
I B= 48
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Table 5. Continued

e Sum of historical Sum of natural . Degree Sum of indices
Linguistic . g . . Territorial L
P and cultural resource indices | resource indices communities of belonging | for all resources
S, [0;1] S, [0;1] (%) S, [0;1]
Dubrynychy-Maly 5 0.243
Berezhny
Chynadiyevo 15 0.227
Poliana 17 0.225
Pyterfolvo 17 0.225
Stavne 21 0.219
Kostryno 31 0.204
Turya-Remeta 37 0.194
Velyka Biyhan 43 0.185
Zhdenijevo 47 0.179
Nyzhny Vorota 51 0.173
Neresnytsa 51 0.173
Volovets 58 0.163
Bushtyno 63 0.156
Surte 70 0.145
Synevyr 70 0.145
Solotvyno 78 0.133
Vyshkovo 82 0.127
Kolochava 90 0.115
Korolevo 95 0.108
Keretsky 97 0.105
0.12 0.04 Dovhe 100 0.098
0.12 0.04 Vylok 100 0.098
Least attractive 0.04 0.1 Serednje 100 0.093
territorial 0.04 0.1 Onokivtsi 100 0.093
communities 0.04 0.1 Tjachiv 100 0.093
€A 0.08 0.06 Velyky Berehy 100 0.087
0 0.13 Velyky Berezny 100 0.0867
0 0.123 Baranyntsi 100 0.0857
0.04 0.085 Batjove 100 0.08
0 0.11 Perechyn 100 0.072
0.04 0.6 Svaljava 100 0.064
0 0.085 Drahove 100 0.059
0.04 0.0339 Bilky 100 0.052
0 0.068 Kolchyno 100 0.046
0 0.06 Horinchovo 100 0.041
0 0.053 Vilchivtci 100 0.036
0.04 0.017 Chop 100 0.035
0 0.47 Verkhny Koropets 100 0.032
0 0.043 Dubove 100 0.03
0 0.04 Ivanivtsi 100 0.029
0 0.04 Velyka Dobron 100 0.0289
0.04 0.0004 Kamjanske 100 0.023
0 0.017 Velyky Luchky 100 0.017
0 0.02 Teresva 100 0.014
0 0 Nelipyno 100 0
0 0 Horonda 100 0
0 0 Bedevlja 100 0
0 0 Zarichcha 100 0

Source: prepared by the author based on data of The nature reserve fund of Zakarpattia oblast by territorial community (n.d.),
Ministry of Culture of Ukraine (n.d.) and Department of Tourism and Resorts of Zakarpattia Regional State Administration (n.d.)

The data in the table allows the following preliminary
conclusions to be drawn. There is an uneven distribution
of recreational and tourism resources among communities
(the quadratic coefficient of variation is 1.05, or 105%).
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The communities of Berehove, Yasinya, Uzhhorod, Koson,
Mukachevo, and Irshava have the greatest recreational
and tourist appeal in terms of resource potential. Mizh-
hirya, Pylypets, Khust, and Rakhiv can also be considered
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significant. More than half of the territorial communities are
included in the subset of the least recreationally and tour-
istically attractive communities. Four communities have no
recorded tangible or intangible historical and cultural herit-
age sites or protected natural areas of local or national sig-
nificance (Nelipyno, Horonda, Zarichcha, Bedevlja).

The most significant resources that act as tourist
magnets in the Berehove, Koson, and Khust territorial
communities are the significant thermal water resources
with developed infrastructure for balneological recrea-
tion, historical and architectural resources, in particular,
Khust Castle, architectural ensembles in the centres of
Khust and Berehove, as well as rural green tourism and
ethno-tourism in Hungarian villages. The basis for the de-
velopment of recreation and tourism in the Uzhhorod and
Mukachevo territorial communities is the concentration
of the most valuable historical and architectural monu-
ments (Mukachevo Castle “Palanok”, Uzhhorod Castle,
Holy Cross Cathedral with the Bishop’s Residence, etc.)
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combined with the presence of thermal and mineral
waters, as well as a developed logistics and tourism in-
frastructure. The prerequisite for the development of
tourism and recreation in the Irshava, Mizhhirya, Pyly-
pets, and Rakhiv territorial communities is the landscape
resources based on protected natural areas, such as the
Synevyr National Nature Park, the Carpathian Biosphere
Reserve, Zacharovany Krai National Nature Park, Shipit
Waterfall, Lake Synevyr, etc. It should also be noted that
belonging to the category of the least tourist-attractive
communities does not mean that there are no prospects
for the development of the recreation and tourism sector
in them. It only reflects the resource potential in relation
to other communities. Communities in the above category
accumulate 22% of the recreational and tourism resource
potential of the Zakarpattia region, while generating 24%
of the region’s tourism fee. Figure 2 shows the territorial
communities whose share in tourism revenue is incompa-
rably greater than their resource potential.

M Share of recreational
and tourism resources (%)

M Share of tourist fee (%)
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Figure 2. Ratio of local community revenues to their recreational and resource potential
as a percentage of the regional total
Source: prepared by the author based on data of The nature reserve fund of Zakarpattia oblast by territorial community (n.d.),
Ministry of Culture of Ukraine (n.d.) and Department of Tourism and Resorts of Zakarpattia Regional State Administration (n.d.)

As can be seen from the figure, even communities
with the smallest share of resource potential can have a
significantly greater financial impact by using socio-eco-
nomic levers: logistics, marketing, infrastructure, human
resources, etc. There is a certain synergistic effect that
can serve as an example for communities with relatively
poorer resource potential. The communities of Poliana,
Uzhhorod, Baranyntsi, Vyshkovo, and Onokivtsi are leaders

in this regard. A number of communities also exhibit re-
verse synergy. Despite their significant resource potential,
these communities generate relatively lower financial re-
turns (Fig. 3). Communities such as Irshava, Rakhiv, Velyky
Bychkiv, Kholmok, Ust-Chorna, Bohdan, Dubrynychi-Maly
Berezhny, Stavne and Kostryna, which control over 23% of
the region’s recreational and tourism potential, together
generate less than 1% of tourism fee.
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Figure 3. Ratio of local community revenues to their recreational and resource potential
as a percentage of the regional total
Source: prepared by the author based on data of The nature reserve fund of Zakarpattia oblast by territorial community (n.d.),
Ministry of Culture of Ukraine (n.d.) and Department of Tourism and Resorts of Zakarpattia Regional State Administration (n.d.)
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Using the methodology of compiling and grouping
statistical data, and analysing variations and correlations
between dispersions, the degree of correlation between
the availability of natural or historical and cultural re-
sources in local communities and the amount of tourist
revenue generated was determined. To do this using Sturg-
es method for selecting the number of groups (intervals)

R. Slavik

in a variation series (Roshchyk, 2010), 64 territorial com-
munities in Zakarpattia Oblast were classified into one of
seven groups based on the criterion of income from the
tourism fee. Using the data of Table 5, communities were
divided into those for which natural or historical and cul-
tural resources play a dominant role. The summary data
are presented in Table 6.

Table 6. Distribution of territorial communities by natural and historical-architectural resources depending
on the amount of tourist fee (thousand UAH)

Amount of tourist fee Total number . N of'comml{nities . T o.f communit.ies .
(thousand UAH) T e, with a predominance in natural | with a predominance of historical
resources, and cultural resources,

Up to 500 49 36 13

500 - 1,000 5 3 2
1,000 - 1,500 3 1 2
1,500 - 2,000 3 1 2
2,000 - 2,500 1 1 -
2,500 - 3,000 1 1 -
3,000 or more 2 1 1

In total 64 44 20

The dispersion General 0?=513,431 02=460,098 02=597,500
Intergroup dispersion §2=17,645
Coefficient of determination j—z = 0.15; Correlation coefficient Jj—? =2 =19 =012

Source: developed by the author

Thus, assessing the strength of the relationship be-
tween the size of the tourist fee and the presence of one
of the types of recreational and tourist resources (natural
or historical and cultural), it was found that the level of
income is only 1.5% influenced by the presence of one of
them. Since the correlation coefficient corresponds to the
range [0-0.3], we concluded that there is a weak connection
between the level of income and the type of recreational
and tourist resources. After calculating Pearson’s correla-
tion coefficient using Equation 16 and the data from Ta-
ble 5, it was found that the presence of recreational and
tourism resources generally has a moderate effect on the
amount of the tourism fee (r=0.46). The presence of either
historical and cultural resources (r=0.43) or natural rec-
reational and tourism resources (r=0.33) also has a mod-
erate impact on the amount of tourism fees collected by
local communities and falls within the same range of val-
ues [0.3-0.49]. Calculation of the coefficient of variation of
tourist fee for 64 territorial communities based on the gen-
eral set established its value at 2.23, or 223%, which indi-
cates its heterogeneity. A total of 7 communities generate
68% of the tourist fee in Zakarpattia region. The median
value of the tourist fee is estimated at UAH 47.3 thousand
(the maximum is UAH 6,177.3 million in the Poliana terri-
torial community).

m DISCUSSION

The results confirmed the very high spatial heterogeneity
of the recreational and tourism potential of communities
in Zakarpattia, as well as even greater variation in tourism
fee. It was found that only 7 communities account for 68%
of tourism fee, while four communities have no cultural
heritage sites or nature reserves at all. A weak correlation
was found between the type of resources (natural or his-
torical and cultural) and the size of the tourist fee, which is

interpreted as the importance of the dominance of the “in-
tegral management factor” (logistics, infrastructure, mar-
keting, and community cooperation). Methodologically, a
combination of the classical index model with subsequent
fuzzy classification (trapezoidal membership functions for
five linguistic levels of recreational and tourist attractive-
ness) and spatial statistical analysis of Pearson’s correla-
tion coefficient, variation and dispersion was proposed.
This allowed not only for the development of a rating but
also for its interpretation in terms of “lowest/below av-
erage / average / above average / highest attractiveness”,
with the possibility of partial membership of communities
in adjacent subsets. These conclusions are then superim-
posed on financial results (tourism fee) to identify syner-
gistic and “anti-synergistic” effects within communities.

A number of foreign studies also use fuzzy logic to as-
sess tourism attractiveness, but the emphasis is placed on
other aspects. For example, the authors X. Gu et al. (2022),
in their assessment of the attractiveness of natural desti-
nations based on the fuzzy-AHP approach, focused primar-
ily on the structure of the criteria (landscape aesthetics,
ecological sensitivity, accessibility, infrastructure), while
fuzziness was introduced primarily into the weights and
expert judgments. Unlike this study, where fuzzy logic is
applied to an integrated index at the municipal level, the
study by the above-mentioned authors works with more
detailed spatial units (local nature-oriented destinations)
and emphasises the ecological dimension of sustainabili-
ty. At the same time, both approaches agree that a strict
“clear” division of evaluation criteria (for example, based
solely on the number of protected natural areas) does not
reflect actual attractiveness, and flexible fuzzy gradations
based on the analysis of multiple criteria are necessary. A
group of researchers led by A. Nguyen et al. (2026), who,
using a hybrid method combining Fuzzy AHP and Fuzzy
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TOPSIS, identified the transportation system as the most
influential criterion for the sustainable development of ag-
ritourism in one of Vietnam’s regions, followed by the at-
tractiveness of tourism resources and the diversity of land-
scape resources. The authors recommend priority policy
directions at the national and local levels to improve infra-
structure, engage communities, and promote digital trans-
formation for the purpose of sustainable agritourism. Such
conclusions demonstrate the importance of multi-criteria
analysis specifically of recreational and tourism resources,
as conducted in this study, as an important (but not suffi-
cient) condition for regional development.

The model of regional tourism competitiveness based
on the Fuzzy Delphi-Fuzzy AHP-PROMETHEE method, de-
veloped for the counties of the West Pomeranian Voivode-
ship in Poland, is also based on the multifactorial nature
of attractiveness (natural and man-made attractions, loca-
tion, and recreational infrastructure). Researchers A. Ste-
cyk et al. (2021) use numerical values to formalise experts’
linguistic assessments and obtain a stable competitiveness
ranking of tourist destinations. The approach to ranking
territorial communities in the Zakarpattia region in this
study is fundamentally similar in the logic of fuzzy index
modelling, but the difference lies in the fact that in this
work, the fuzziness is based not on subjective expert opin-
ions, but on standardised objective indicators (number
of sites, water discharge, area of protected natural are-
as), which reduces the risk of prejudice and increases the
model’s reproducibility in new territories. The relevance
of such approaches was also demonstrated by researcher
A. Nuriyev (2022), who argued that for selecting tourist
destinations in countries with limited statistical data, it is
advisable to use multi-criteria models based on Z-scores,
which account for both the fuzziness and reliability of
information. The proposed Z-TOPSIS and Z-PROMETH-
EE methods with direct calculations allow for the correct
ranking of alternatives without loss of information, show-
ing consistent results for the regions of Azerbaijan.

Researchers B. Gavurova & V. Polishchuk (2025) de-
veloped a new hybrid model of sustainable tourism in the
Visegrad Group countries (a matrix of normalised scores
by criteria groups +an expert assessment of the sustaina-
bility level based on a survey of 2,343 respondents). Au-
thors B. Gavurova et al. (2025) also applied multi-criteria
approach to assess the tourist attractiveness of regions.
Although there is no “classical” fuzzy logic there, the au-
thors effectively work with linguistic variables (percep-
tion of sustainability, satisfaction, etc.), the conversion of
which into numerical indices is similar to the methodology
of this study regarding the transition from linguistic levels
to trapezoidal membership functions. This confirmed the
validity of the thesis in the proposed study regarding the
advisability of hybrid models that combine statistical (var-
iation, correlation) and fuzzy tools to support managerial
decisions in tourism. A separate body of research shifts the
focus from resources to the actual behaviour of tourists.
Author K. Kondo (2025) proposed a regional attractiveness
index derived from a model of trip choice and inter-munic-
ipal flows, which is scale-independent and based on actu-
al trip destination choices. The author demonstrates that
destinations with relatively limited resource potential but
unique attractions (theme parks, events) can have a high

II- 52

attractiveness index, while resource-rich areas remain “un-
derutilised” in tourist flows. These findings fully correlate
with the idea of the proposed study regarding “synergistic”
and “reverse-synergistic” communities. Some communi-
ties with low resource potential exceed the expected level
of tourist revenue thanks to infrastructure, marketing, and
logistics, while others, resource-rich communities, fail to
transform their potential into financial results.

Global city attractiveness indices based on “digital
footprints” (such as the Yanolja Attractiveness Index) gen-
erally model attractiveness as a function of reputation and
information “noise” on social media and in search queries,
combining sentiment analysis with flow statistics. In this
approach, the authors S. Jang et al. (2025) argued that nat-
ural and cultural resources indirectly influence rankings
through tourists’ perceptions and experiences. In contrast,
this study demonstrates a “resource-oriented” approach
in the first stage, but the conclusions highlight the impor-
tance of the behavioural level, affirming that the ability
of communities to integrate resources, develop logistics,
marketing, and cooperation is decisive. Thus, the empir-
ical results of this study confirm the current trend away
from purely resource-based models toward models where
tourist behaviour and managerial decisions modulate re-
alised attractiveness. A similar conclusion was reached by
M.]. Ibanez et al. (2024), who argued that the attributes of
tourist destination attractiveness do not operate in isola-
tion but in configurations that differently stimulate the
volume of leisure travel in the pre- and post-COVID peri-
ods. In the pre-pandemic period, two types of configura-
tions were identified-“safety-oriented” (focused on safety
and hygiene) and “eco-systemic” (emphasising tourism
priorities, sustainable development, and infrastructure),
whereas post-pandemic, priorities regarding public health,
high-quality tourism infrastructure, and cultural resources
have become key, with a relative decline in the role of safe-
ty and security. Similar studies on changes in the recrea-
tional and tourism appeal of regions under the influence of
external factors are relevant to this work, where the subject
is the Zakarpattia region, which borders four European Un-
ion countries and, following the external factor of Russia’s
full-scale invasion, became a place of rest and recovery for
the rest of Ukraine, as the safest region without a curfew.

Another trend is the emergence of niche attractiveness
indices focused on specific groups of mobile users, such as
the Digital Nomad Friendliness (DNF) Index. According to
the authors M. Zhang et al. (2026), the attractiveness of
cities for digital nomads is assessed using a requirements
tree and the multi-criteria MIVES (Integrated Value Mod-
el for Sustainable Evaluation) model, where the weights of
the criteria (landscape aesthetics, quality of public spaces,
community, safety) are determined by stakeholders. The
authors emphasise that landscape aesthetics and the pres-
ence of an active local community, rather than just eco-
nomic parameters, proved to be the decisive drivers. This
aligns with the thesis of this study that resources without
corresponding local interaction, infrastructure, and event
practices do not guarantee high revenues. This study de-
rives general indices of recreational tourism attractiveness,
indicating the possibility of ranking territories based on
specific subsets of factors for particular types of recreation.
This idea conceptually resonates with niche DNF indices
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and similar models (for sports, event, and gastronomic
tourism), where criteria are selected for a specific segment
and the implementation of fuzzy membership functions
can be adapted. Given international examples, such seg-
mentation of the model proposed in this study can be con-
sidered a promising direction for further research.

In a study on the multi-criteria assessment of the
recreational potential of a post-industrial region, author
I. Merylova (2025) also examined comprehensive indices
of a territory’s suitability for various types of recreation,
combining natural, historical-cultural, and socio-econom-
ic criteria. As in the present study, strong spatial hetero-
geneity was identified, and territories were classified by
potential level, highlighting the cores of recreational de-
velopment. However, the multi-criteria evaluation method
in the aforementioned author’s work operates on a “clear”
scoring scale, whereas the fuzzy model proposed in this
study allows for the formalisation of transitional states and
uncertainty when assigning communities to classes. Thus,
the approach of this study is consistent with international
practice in multi-criteria territorial assessment but com-
plements it with a more flexible fuzzy toolkit.

B CONCLUSIONS

The study’s findings revealed significant disparities in
the distribution of recreational and tourism resources
and tourism fee revenues among the local communities
of Zakarpattia region. Four communities have neither
cultural heritage sites nor nature reserves, and in eleven,
no payment of the tourism fee has been recorded at all;
all of them belong to the group with the lowest tourism
appeal. At the same time, the analysis showed that even
such communities possess alternative resources capable
of stimulating tourism development. These include logis-
tical resources (border location, proximity to transporta-
tion hubs), industrial resources (manufacturing facilities,
farms, industrial heritage sites), as well as gastronomic
and event-based resources. In particular, the use of Vy-
lok’s border location and the “Maly Berezny-Ublia” border
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crossing, as well as the transport hub in Batyovo, looks
promising. Tyachiv and the Teresva community also have
significant potential due to their proximity to Ukrainian
villages in Romania. The Borzhava narrow-gauge railway,
the chocolate factory in Bushtyno, the buffalo farms in
Horinchevo and Oleshnyk, as well as the traditions of
greenhouse vegetable farming in a number of villages,
could become important tourist attractions. Statistical
analysis has shown that community revenues depend
not so much on individual types of resources as on the
ability to use them comprehensively in cooperation with
other communities. This underscores the need for spatial
planning of territorial development, the formulation of
effective strategies, and the consolidation of efforts by
academia, business, government, and the public. A per-
spective for further research is the development of inte-
grated indices that take into account not only natural and
cultural resources but also alternative factors — logistical,
industrial, gastronomic, and event-related. This will allow
for a more objective identification of the “hidden” tour-
ism potential of communities with low traditional attrac-
tiveness scores. Efforts should focus on modeling various
forms of cooperation among local communities (clusters,
tourist routes, joint brands) and assessing their impact
on revenue, tourist flows, and local development. The use
of GIS technologies and economic-mathematical models
will make it possible to determine optimal directions for
the development of transport, border, and service infra-
structure, as well as to identify “bottlenecks” in the terri-
torial organisation of tourism.
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OuiHKa peKpeauiMHOoro Ta TYpMCTUYHOIO NoTeHuiany MyHiuunanirteTis
3 BUKOPUCTaHHAM MeToAy HeYiTKUX MHOXXUH

M AdoTauif. JocmimKkeHHST € aKTyaJbHMM Y 3B’SI3Ky 3 HEOOXigHiCTIO BIOCKOHAJEHHs OIiHIOBaHHSI peKpealliifHo-
TYPUCTUYHOI MPUBAGIMBOCTI MYHIIIMIIAMITETiB Y MekaX HOBOI afMiHiCTpaTHMBHO-TEPUTOPiaNbHOI cucTeMy YKpaiuu,
30KpeMa rpomaj, 3akaprarcbkoi ob6smacti. MeTolo po6oTy 6Gyi0 BM3HAUEHHST PiBHSA iX TYpMUCTMUYHOI MPUBAGIMBOCTI
3 BUKOPUCTAHHSM Teopii HEUiTKMX MHOXMH ISl KiJIbKiCHOTO Bimo6GpakeHHsS HEeBM3HAUEHOCTi 6araTopakTOpPHUX
pimeHb. [Ijs1 aHaMi3y B3a€MO3B’SI3Ky MiK pecypcaMy Ta HAAXOMKEHHSIMM Bill TYPUCTMYHOrO 360py 3aCTOCOBAHO
HeuiTKe MOZe/NIOBAHHS 3 TparnelienonioHumMm GyHKIIIMM HaJEXKHOCTI Ta CTAaTUCTUYHI MeTonu. OTpMMaHi pe3ynbTaTu
MigTBepAMUIN 3HAYHY HEOLHOPiAHICTh MPOCTOPOBOTO PO3MOAiINY peKkpealiifHO-TYPUCTUUYHUX pecypciB: KoedillieHT
Bapiauii iHTerpaspbHOTO iHAEeKCY cTaHoBUB 105 %, 110 CBimuMTh MPO pi3Ki BiAMiIHHOCTI Mix rpomazamvu. [0 Tpymnu 3
HaliBUIOI0 MTPUBa6IMBicTIO YBiiiuu BeperiBcbka, SciHgHcbKa, Ykropoacbka, KocoHbebka, MykauiBcbka Ta IpiaBcbhKa
rpoMajin; 3HaYHUI MOTeHITia/ TAKOK MatoTb Miskripcbka, [Tunnreribka, XycrcbkaTa PaxiBcbka rpomaay. [ToHa s mosioBmuHa
rpoMaj, 3akapraTTs HaJIeXUTb OO HaliiMeHII MPUBAGIMBUX; YOTUPU 3 HUX He MalTbhb KOOHMUX OOG'€KTIB KyJbTYpHOI
cnafmyHu abo MPUPOSHO-3aMoBifHOro ¢GoHAy. BuSIBIEHO PO3PMB MiX pecypCHMM IMOTeHLiasioM i diHaHCOBUMMU
pe3yabTaTamu: ciM rpomaj 3a6esneuyoTb 68 % HaIXOAKeHb Bill TYPUCTUUHOTO 360Dy, TOZi SIK HaliMeHII MPUBaGIUBi
aKyMYITIOIOTh 22 % TIOTeHIlialy Ta reHepylTh 24 % HaIXOJKeHb, 1[0 BKa3ye Ha MOXJIMBICTb CMHEPTEeTUUHOTO eeKTy
3aBISKM JIOTiCTUIli, MapKeTUHTY, iIHPPACTPYKTYpi Ta JIOACHKUM pecypcam. HatomicTh rpomanu 3 23 % MoTeHIiamy
dbopmytoTh MeHIe 1 % HOXOAiB, O CBiTUMUTh MPO «3BOPOTHY CUHEPTil0». CTATUCTUYHUI aHAJi3 MOKa3as, 10 JUIIIe
1,5 % Bapialiii ;0X0[iB MOSICHIOETHCSI TUIIOM pecypciB. KIFOUOBMM YMHHMKOM € He TUIT Pecypcy, a 3[aTHICTh rpoMaf,
iHTerpoBaHO BMKOPMUCTOBYBATM CYKYIIHMII peCypCHMII MOTeHIjiaJl y CHiBIpali 3 cycigHiMu rpomanamu. IIpakTuuHa
LiHHICTb AOCTiIKeHHS N0JIsATa€e y 3alIPONIOHYBaHHI HEUITKOI MoJielli IK aHa/IITUYHOIO iHCTPYMEHTY I CTPaTeriuHoro
TJIaHyBaHHS, GPeHIMHTY Ta ITiABUIIEHHS KOHKYPEHTOCIIPOMOKHOCTI MYHIIIMTTATITETiB

M Knwouoei cnoea: TepuTopianbHi TpoMajay 3akapraTchbKoi 06sacTi; HeuiTKa JIOTiKa; iHAEKC TepUTOopiaJbHOL
MIPUBAGAMBOCTI; TYPUCTUUHMIL 36ip; CTANINIT PO3BUTOK TYPU3MY; ITPOCTOPOBUIA i CTATUCTUYHMI aHATi3
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Investigating financial exclusion through the lens
of socio-economic inequalities: Implications for financial well-being

M Abstract. The aim of the study was to measure the level of socio-economic inequalities appeared due to financial
exclusion and then to measure their effect on financial well-being of people according to the different socioeconomic
characteristics. This research used the 2021 version of Global Findex Survey and was disseminated in 2023 with a sample of
1,003 respondents. The inequality in financial exclusion is measured using the concentration index and the concentration
curves. For studying the effect of financial exclusion on financial well-being, binary logistic regression model is used. The
results of this research revealed that socio-economic inequalities represented drivers for financial exclusion exemplified
in poor, females, rural, unemployed, least educated and young population. With respect to access exclusion, results
revealed that 76.7% of the poorest 20%, 70% of the females, 70% of the rural, 68.5% of the unemployed, 65.7% of the
uneducated and 85.3% of the young respondents were unbanked. On the other hand, with respect to usage exclusion,
results revealed that 88.7% of the poorest 20%, 78.8% of the females. 80% of the rural, 77.7% of the unemployed, 76.8% of
the uneducated and 90.8% of the young respondents had inactive accounts. Additionally, results of the regression analysis
showed that income, age, and usage exclusion for the purpose of saving have significant effect on financial resilience.
While usage exclusion for the purpose of saving, age, working status, and gender have significant effect on financial worry.
This research adds significant value to the current knowledge through filling the gap in understanding socio-economic
inequalities associated with financial exclusion since it succeeded in identifying those who are financially excluded.
The study proposes an action plan that outlines concrete steps aiming at reducing financial exclusion at one hand and
promoting financial well-being in Egypt on the other hand
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N INTRODUCTION

The research problem that motivated this study is the
growing socioeconomic inequalities in financial exclusion,
despite the progress achieved worldwide with respect to
account ownership. At the same time, financial exclusion
negatively affects people’s financial resilience and in-
crease their financial worry. Thus, people who exhibit di-
minished financial resilience and elevated financial worry
are inclined to possess lower levels of financial well-be-
ing (FWB). Literature on financial exclusion within social
classes is scarce. However, it’s important to investigate the
extent to which the marginalised groups inside each class
are financially excluded. Hence, this research focuses on
the other side financial exclusion rather than financial in-
clusion. In addition, it measures socioeconomic inequality
within each social class in various socioeconomic charac-
teristics such as income groups, gender, place of residence,
working status, and education.

For this, the research highlights some studies that dis-
cussed financial inclusion, and it deducted the alternative
perspective-financial exclusion. With respect to gender,
some studies, like S. Kaur & C. Kapuria (2020), showed
that financial inclusion indicators demonstrated inequali-
ty between males and females in developing and emerging
market economies. M. Fahmy & H. Ghoneim (2023) test-
ed whether being financially included differs according to
gender using three different models. They found mixed re-
sults whereby this relationship is insignificant in two out
of the three models. Regarding income inequality, H.M. el
Baz (2020) argued that the gap between the richest and
poorest income groups has increased between 2014 and
2017 with higher exclusion in favour of the poorest. In addi-
tion, high income groups are considered the preferred tar-
get group for formal financial institutions because of their
higher credit ratings, lower probability of defaults, and more
stable and well-recognised income. Furthermore, C. Milana
& A. Ashta (2020) found improvement in financial inclusion
indicators between 2011 and 2017 but documented many
divides among various socioeconomic classes particularly
geographical location, age, gender, and education.

Pertaining to the studies that have considered aspects
of financial wellbeing. Several studies have presented the
theoretical foundations of FWB. M. Sinani (2021) used a
qualitative descriptive method in addressing FWB and
agreed on setting up a theory that aims at defining, meas-
uring and analysing FWB. In addition, Consumer Financial
Protection Bureau (CFPB) suggested a “Financial Well-Be-
ing” scale in a technical report whereby the study started by
presenting a definition of FWB, then offered an overview of
a typical approach to a scale development and then devel-
oped a reliable CFPB financial well-being scale. J. Coats &
V. Bajtelsmit (2024) discussed measures and drivers of FWB
and showed that there are various alternative techniques in
assessing it and that financial literacy and personal traits
are influencing FWB. Hence, considerable studies have
discussed theoretical framework for FWB. Furthermore,
some studies aimed at testing the level of FWB concept
in some countries whereby each study selected a certain
method. K. Sehrawat et al. (2021) used the partial least
squares structural equation modeling (PLS-SEM) approach
in identifying which determinants of the financial literacy
and financial behavior are influencing FWB and carried out
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a survey on 349 respondents and concluded that 12 out
of 17 factors are affecting FWB. In addition, V. Mathew et
al. (2022) performed a cross-sectional causal investigation
study using a web-based survey and indicated that there
is a positive impact on financial self-efficacy and negative
impact on risk tolerance whereby it was presented from
the Indian perspective. Finally, there are some studies that
have applied FWB on specific countries.

Additionally, A. Tinta et al. (2022) studied the micro-
economic determinants of financial inclusion focusing
on individual characteristics of financial inclusion and fi-
nancial resilience in 40 African countries. They found that
younger individuals and rural residents prefer using mobile
accounts while elder, more educated, employed, and richer
people prefer financial institution accounts. Furthermore,
F. Hamid et al. (2023) studied the impact of socio-demo-
graphic characteristics, financial inclusion and financial
knowledge on the financial resilience across Malaysia and
it resulted that the financially resilience differs according
to socio-economic characteristics and that it is associated
with higher financial knowledge. To this end, this research
differs from existing literature in 3 respects. This research
aimed at analysing financial exclusion through measuring
disparities among income groups, gender, education, place
of residence, working status, and age along with determin-
ing financial exclusion effect on financial well-being.

N LITERATURE REVIEW

Financial Exclusion was defined by the European Commis-
sion as a process whereby people encounter difficulties
in accessing and/or using financial products and services.
Financially excluded individuals and groups are classified
into two main dimensions: barriers to access and barriers
to usage, as explained by A. Csiszarik-Kocsir & C. Lent-
ner (2023). Despite the progress achieved worldwide with
respect to account ownership, financial exclusion in terms
of barriers to access is still evident. In this respect, R. Saini et
al. (2019) report that almost 3 billion people globally were
facing barriers to access formal financial goods and servic-
es in 2018. However, worldwide in 2021, according to the
Global Findex Database, 26% of people lacked access to fi-
nancial services through a financial institution or mobile
money provider, and by 2025 this percentage declined to
21%, as documented by L. Klapper et al. (2025).

This decline in the number of financially excluded
people could be attributed to adopting financial inclusion
strategies as an enabler for achieving Sustainable Devel-
opment Goals (SDGs). Interestingly, A. Demirgii¢-Kunt et
al. (2018) highlight that more than half of the global un-
banked population is concentrated in only seven countries,
among which is Egypt. It is worth noting that financial ex-
clusion hinders the achievement of Sustainable Develop-
ment Strategy (SDS) in Egypt and Egypt’s Vision 2030. In
addition to the importance of barriers to access to financial
services, barriers to the use of these services constitute an-
other important dimension of financial exclusion, as em-
phasised by R. Saini et al. (2019). In this respect, the Global
Findex 2021 survey shows that financial exclusion in terms
of usage persists, with 13% of account owners having inac-
tive accounts in developing countries in 2021 compared to
17% in 2017, according to A. Demirgii¢c-Kunt et al. (2018).
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Another area of concern relates to socioeconomic gaps
associated with financial exclusion among various socio-
economic classes such as gender, income, age, education,
and workforce. Although some progress has been achieved
in closing these gaps, more efforts are still required, as
noted by S. Kaur & C. Kapuria (2020). Furthermore, due
to socioeconomic inequalities, these vulnerable groups are
more likely to suffer from higher financial exclusion with
lower ability to access and use financial services. Conse-
quently, being financially excluded hinders people’s abil-
ity to obtain sufficient funds to meet unexpected finan-
cial shocks — known as financial resilience — and increases
their anxiety about their financial lives — known as finan-
cial worry. In this context, financial well-being has two di-
mensions, namely financial resilience and financial worry.
For this, the research argues that the higher the socioeco-
nomic inequalities, the higher the financial exclusion, and
the lower the financial well-being in Egypt. Therefore, the
contribution of this research lies in measuring the extent
of socio-economic inequalities associated with financial
exclusion and their effect on financial wellbeing. Hence,
it aims to firstly measure the level of socio-economic in-
equalities that appear due to financial exclusion and then
to assess their effect on financial well-being across differ-
ent socioeconomic characteristics.

The term “Financial Exclusion” originated when at-
tention shifted towards inclusion, leaving some groups
behind. It was first mentioned in 1993 to describe those
with limited physical access to banking services due to
bank branch closures. Later, in 1999, the concept broad-
ened to include people with constrained access to main-
stream financial services (European Commission, 2008).
Hence, financial exclusion does not only involve lack of
physical access but also limited access to credit and mod-
ern payment methods. The concept has further evolved
to include financial knowledge and education. Although
various definitions of financial exclusion exist, no single
universally accepted definition has emerged. For example,
A. Leyshon et al. (1995) define it as processes that pre-
vent disadvantaged groups from accessing the financial
system. Similarly, A. Csiszarik-Kocsir & C. Lentner (2023)
describe it as difficulties in accessing and using financial
products and services that result in disadvantages in dai-
ly life. Financial exclusion is a complex concept involving
multiple implicit and explicit dimensions recognised by
both academics and policymakers. It refers to a situation
in which individuals lack access to mainstream financial
services such as bank accounts, insurance, and credit,
resulting in severe difficulties. In brief, financial exclu-
sion represents the problem, while financial inclusion is
the solution, as argued by M. Goodwin et al. (1999). The
first dimension of financial exclusion is access exclusion,
defined as restrictions arising from risk assessment pro-
cesses (European Commission, 2008). Individuals without
bank accounts are more vulnerable to financial shocks
and are deprived of access to financial services. Moreover,
lack of access to digital financial services, such as mobile
money, limits the ability to transfer funds across distanc-
es, thereby reducing remittances and consumption. Con-
sequently, financially excluded individuals rely on less
safe and more expensive alternatives, which negatively
affects their well-being.
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The second dimension is usage exclusion, defined as
limited or ineffective use of financial products and servic-
es (European Commission, 2008). While account ownership
enables saving, borrowing, and payments, limited usage
deprives individuals of these benefits. Barriers to usage in-
clude high fees, lack of trust, insufficient proof of payment,
and institutional accessibility, as identified by M. Rashdan &
N. Eissa (2020). According to the Consumer Financial Pro-
tection Bureau (2015), financial well-being is defined as a
state of financial control, resilience, and freedom of choice.
The Global Findex framework conceptualises FWB through
financial resilience and financial worry. Financial resilience
reflects the ability to cope with unexpected shocks and de-
pends on income, behaviour, financial systems, and policy
environments (Apriyanti et al., 2024). Financial worry, on
the other hand, reflects stress and anxiety related to finan-
cial instability, as discussed by K. Dirkx et al. (2022).

® MATERIALS AND METHODS

Sample description and variables

for binary logistic regression design

This research is considered as an exploratory study whereby
the authors try to investigate the socioeconomic inequal-
ities within the distribution of the financial exclusion in
Egypt by identifying the most disadvantaged subgroups of
the population. Then, it employs Binary Logistic Regression
Model to measure the effect of financial exclusion on finan-
cial well-being considering socioeconomic inequalities. For
this, this part presented the sample size and characteristics,
measures and statistical modelling used to fulfil the objec-
tives of the research. This research depended on data drawn
in 2021 wave of the Global Findex Database which relies on
nationally representative surveys of individuals aged 15 and
above. The data was collected through the Gallup World Poll
depending on a standardised questionnaire. The survey uti-
lised a probability sampling methodology. The survey ad-
heres to recognised ethical standards for research involving
human participants, encompassing voluntary participation,
informed consent, and rigorous protection of respondents’
privacy and confidentiality. Participants’ personal data were
utilised only for specified research objectives and protected
by suitable data security methods, with access limited to
authorised individuals (Gallup, 2025). In Egypt, a stratified
multistage cluster sampling design was employed, where
primary sampling units were initially selected, followed by
the households, then the individuals who are the members
of the chosen households. Sampling weights were further
utilised to correct for selection bias and to guarantee na-
tional representativeness. Data collection was performed
through face-to-face interviews. The sample excluded the
frontier governorates Frontier governorates (Matruh, Red
Sea, New Valley, North Sinai, and South Sinai) since they
are remote and represent less than 2 percent of the total
population. The final sample consisted of 1,003 respond-
ents (Demirgiic-Kunt et al., 2021). The data collection
methods complied with recognised ethical norms adhered
by the World Bank Group. Participation was voluntary, and
informed consent was secured from all participants prior to
the interview. Responses were anonymised, and the confi-
dentiality of the information was upheld in accordance with
the data provider’s rules. The sample characteristics are de-
scribed in Table 1.
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Table 1. Description of the variables

Type of variable Variable

Description/ Operational measure

Financial Resilience

This indicator takes “0” in case the individual achieved resilience by any source
other than financial institution and “1” if the individual achieved resilience

through any financial institution

Explained
variables

Financial Worry

This indicator takes “0” if the individual experienced “no worry at all” at the
reference period and “1” if the individual experienced any level of financial worry
including “very worried” and “somewhat worried”

Access Exclusion

This indicator takes “0” if the individual has no access to financial services and

institutions and “1” if otherwise

Usage Exclusion (for
the Purpose of Saving,
Borrowing, and Payment
including sending and
receiving money)

This indicator takes “0” if the individual doesn’t use the financial services for any

purpose, and “1” if otherwise

Within economy household income quintile. This variable takes “1” if the
household income is among the poorest quintile of the population, takes “2” if the

Income household income is among the second quintile, takes “3” if the household income
is within the middle quintile, takes “4” if the household income is among the

fourth quintile, and takes “5” if the household income is within the richest quintile
Gender Takes “1” if the respondent is female and takes “0” if the respondent is male

Educational Attainment

Explanatory variables

Takes “1” if the respondent completed primary or less, “2” if the respondent
competed secondary school, and “3” if the respondent completed tertiary

education or more

Type of Place of Residence

Takes “1” if the respondent lives in a rural area, and “2” if the respondent lives in

an urban area

Working Status

Takes “1” if the respondent is working, and “2” if the respondent is not working

Ranges between 15 — 99+. Then the age is categorised into the following categories

in order to prepare descriptive statistics provided in Table 2: takes “1” if the
Age respondents’ age ranges between 15 -29, “2” if it ranges between 30 — 39, “3” if
it ranges between 40 - 49, “4” if it ranges between 50 — 59, and “5” if it ranges

between 60 or above

Source: formulated by the authors

Since the research employs Binary logistic regression
model, all variables used are binary ones that take two val-
ues “0” and “1” as demonstrated in Table 1. Additionally,
when measuring the inequalities in financial exclusion, so-
cioeconomic characteristics- Income, Gender, Educational
Attainment, Place of Residence, Working Status, and Age-
act as predictors for the inequalities, as the authors meas-
ured the unequal distribution of the financial indicators
with respect to the sample disaggregated by these socioec-
onomic characteristics.

Descriptive statistical method

and gender inequality measures

First, the authors used the percentage distribution to show
the percentages of financially excluded individuals with
respect to the dimensions of financial exclusion and finan-
cial well-being based on their socioeconomic characteris-
tics. In this regard, “Chi-square test between proportions”
is used to test the statistical significance of the difference
between the percentage of financially excluded individuals
for each socioeconomic characteristic of the respondents
(McHugh, 2013). Second, the authors employ concentration
curves and concentration index to further investigate the so-
cioeconomic inequalities associated to financial exclusion.
The concentration curves are incorporated as a descriptive
method for visually representing the inequality in both di-
mensions of financial exclusion — access and broadly defined
usage — as well as specific purposes of using financial ser-
vices — namely usage for the purpose of saving, borrowing,
receiving money, and sending money - ranked by various

socioeconomic characteristics of respondents. With regard
to the concentration index (CI), it is a measure of social and
economic variations in terms of inequality, i.e. it is a stand-
ard measuring tool for inequality in the phenomenon under
study which provides the magnitude of the concentration of
a certain phenomenon (Kim et al., 2020). It is calculated by
quantifying the relative inequality between different sub-
groups formulated by another categorical variable, i.e., the
financial exclusion between the deprived and non-deprived.
According to A. Wagstaff & E. Van Doorslaer (2000), CI is cal-
culated by the following formula:

Cl=-=23" xR —1, (1)

nxp
where n - the sample size; x, - the variable of interest, j -
its mean; R, - the individual’s i fractional rank in the SES
indicator distribution.

For continuous (unbounded) variables, the confidence
interval extends from -1 to +1. A negative value signifies
concentration among the disadvantaged, whereas a pos-
itive value denotes concentration among the better-off.
A higher absolute value of the CI indicates an increased
level of inequality. When the variable of interest is binary,
such as financial exclusion, the range of the concentration
index is contingent upon the mean of the variable. In this
instance, the mean p denotes the ratio of individuals with
a value of one. The limits of the confidence interval stem
from the most disparate distributions of the binary outcome.
The highest value of the CI is attained when all individuals
with x=1 are aggregated among the better-off, whereas the
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minimum is reached when they are concentrated among the
disadvantaged. In these extreme scenarios, the concentration
index is constrained between -1 and 1 -u (Wagstaff, 2005).
The reliance of the bounds on the mean indicates that the CI
is not directly comparable among binary variables with vary-
ing means. To mitigate this constraint, normalised version of
the CI is frequently employed, in this case:

@)

Cl=1— u+ L for large samples, the (1/n) term becomes
very small, and the minimum and maximum tend to (u-1
and (1 - u) respectively. And the CI is normalised by divid-
ing it by either the reciprocal of the mean or the bound of
the concentration index, rescaling the CI to reside within
the interval [-1, 1]. In empirical applications, such as T. As-
geirsdéttir & D. Dagny (2013) and H. Amirian et al. (2014),
the CI normally does not surpass 0.5 in absolute value.
Generally, values ranging from 0.2 to 0.3 signify a high de-
gree of inequality, values from 0.1 to 0.2 denote moderate
inequality, and values below 0.1 reflect low inequality.

Binary logistic regression model

It is used to study the determinants of financial well-being.
Financial well-being is measured through two main indica-
tors: financial resilience and financial worry.

Financial resilience is defined as a binary variable that
signifies an individual’s ability to depend on formal finan-
cial resources during emergencies. The score is 1 if the re-
spondent said that their primary source of emergency fi-
nances within the 30 days preceding the survey would be
borrowing from a bank, employer, or private lender; oth-
erwise, it is 0.

Financial worry is defined as a composite binary indica-
tor that signifies if an individual experiences financial stress
in essential life domains. The result is 1 if the respondent, at
the time of the survey, indicated financial concern regard-
ing at least one of the following: old age, medical expenses,
bills, or educational fees; otherwise, it is 0.

Thus, the research undertakes two models whereby in
the first model, “financial resilience” is employed as the ex-
plained variable while in the second model, “financial wor-
ry” is employed as the explained variable.

The binary logistic regression model estimates the
probability of success of the outcome variables (e.g., the
probability of having financial resilience by any source
other than financial institution) based on the explanato-
ry variables (socioeconomic characteristics). It does so by

transforming the probability into a log-odds (logit) scale.
The relationship between the predictors and the log-odds
of the outcome is assumed to be linear. The logistic regres-
sion model is expressed as follows:

log (&) = Bo + Prxi + Boxz + -+ fuxs  (3)
where p - the probability of success of the outcome varia-
ble; log (lf;p) - the log-odds of the outcome variable; g, -
the intercept; f3,,..., §, — the regression coefficients; x, ...,
x, — the predictors. The coefficients (8) are typically esti-
mated using maximum likelihood estimation (MLE). The
odds ratios (OR) by exponentiating the coefficients (). If
OR is greater than 1 indicates a positive effect of the pre-
dictor on the log-odds of the outcome, while an OR less
than 1 indicates a negative effect, and OR equals 1 indi-
cates no effect (Hosmer et al., 2013)

Since there were many explanatory variables, the re-
search employed “Stepwise Regression Method” that is
used mainly to automatically filter out the insignificant
variables and end up with the best fit model. The statisti-
cal significance of the effect of each predictor is tested by
the Wald test. The model fit is evaluated using Omnibus
test; which tests the overall model statistical significance,
Pseudo R?, whose interpretation is similar to the R? in lin-
ear regression model, specifically it measures the amount
of variability in the log-odds of the outcome variable ex-
plained by the regression line, and Hosmer-Lemeshow test,
which test the equality between the observed and the es-
timated outcome (Agresti, 2013; Hosmer et al., 2013). All
statistical analyses were performed using Stata 17. A p-val-
ue of less than 0.05 was considered statistically significant.
Data used in this research is available on the website of the
World Bank Group (Development Research Group..., 2022).

M RESULTS AND DISCUSSION
This section presents the results of the distribution of
financial exclusion and financial well-being dimensions
according to socioeconomic characteristics of respond-
ents followed by concentration curves and concentration
index results and ended with binary logistic regression
model results

Distribution of financial exclusion and financial
well-being dimensions according to the socioeconomic
characteristics of respondents. The percentages of finan-
cially excluded individuals with respect to the dimensions
of financial exclusion and financial well-being based on
their socioeconomic characteristics is shown in Table 2.

Table 2. The percentage distribution of financial exclusion dimensions, and financial
well-being dimensions according to the socioeconomic characteristics of respondents

Financial exclusion dimensions Financial well-being dimensions
Access exclusion Usage exclusion Financial resilience Financial worry Total
Socioeconomic Percentage of
e Unbanked Percentage respondents who have Percentage of
(Percentage of respondents with resilience by any source respondents who have N
of adults) inactive accounts other than a financial any financial worry
institution
Income
Poorest 20% 76.7% 88.7% 88.7% 97.5% 159
2r quintile 80.0% 88.7% 93.3% 95.3% 150
31 quintile 73.3% 79.0% 91.8% 92.8% 195
4t quintile 67.6% 76.7% 87.6% 93.3% 210
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Table 2. Continued

Financial exclusion dimensions Financial well-being dimensions
Access exclusion Usage exclusion Financial resilience Financial worry Total
iﬁ:ll‘(;ecctz?i(s)glclz Unbanked Percentage of Pex;:ﬁ:ﬁ:ﬁ:gﬁgjﬁ;ns Percentage of respondents
(Percentage of | respondents with inactive any source other than a who have any financial N
adults) accounts financial institution worry
Income
Richest 20% 44.6% 55.4% 75.8% 84.1% 289
X (df) 43.1(4)* 36.5(4)* 27.2(4)* 25.2(4)*
Gender
Male 61.1% 70.8% 86.7% 89.6% 517
Female 70.0% 78.8% 85.4% 93.6% 486
X2 (df) 1.13(1)* 0.93(1)* 0.08(1)* 0.43(1)*
Place of
residence
Urban 64.8% 74.0% 86.1% 91.2% 893
Rural 70.0% 80.0% 85.5% 94.5% 110
X @p 149.7(1)* 180.5(1)* 159.4(1)* 175.3(1)*
Working
Status
Working/ 61.7% 71.1% 85.4% 93.0% 460
Employed
Not Working/ 68.5% 77.7% 86.6% 90.2% 543
Unemployed
x* (df) 0.11(1)* 0.19(1)* 0.85(1)* 1.49(1)*
Educational
Attainment!
Completed
primary school 65.7% 76.8% 85.8% 94.5% 379
or less
Completed
secondary 70.6% 78.4% 88.9% 91.3% 496
school
Completed
tertiary 43.7% 53.2% 75.4% 83.3% 126
education or
more
X (df) 17.9(2)* 24.7(2)* 47.4(2)* 55.0(2)*
Age Intervals
15-29 85.3% 90.8% 92.7% 86.4% 273
30-39 70.2% 80.2% 86.8% 96.9% 258
40-49 62.1% 72.0% 85.1% 95.0% 161
50-59 57.9% 68.6% 83.0% 91.2% 159
60 + 32.9% 45.4% 77% 88.2% 152
X (df) 126.3(4)* 114.5(4)* 21.8(4)* 23.5(4)*
Total 65.4% 74.6% 86.0% 91.5% 1,003

Note: ! - the total doesn’t equal to 1003 because of the existence of missing values within this variable; * — p-value <0.05
Source: calculated by the authors depending on L. Klapper et al. (2025

With reference to Table 2, the findings showed that
regarding “income”, the most financially excluded individ-
uals lie in the “Poorest 20%” since 76.7% of them lacked
access and are unbanked while only 44.6% among the rich-
est quintile are financially excluded. Additionally, results
reflected that among this category of respondents who al-
ready had access, 88.7% were with inactive accounts. With
respect to FWB dimensions, results showed that 88.7%
of the poorest 20% faced financial resilience whereas
97.5% faced financial worry. Concerning “Gender”, find-
ings demonstrated that “females” are the most financially
excluded, the percentage of unbanked females is higher
than that of unbanked males by 9.9% Moreover, results
reflected that the percentage of females wth inactive ac-

counts exceeded that of males with 8%. The results showed
that females experienced lower financial resilience than
their male counterparts by 1.3% whereas they experienced
higher financial worry by 4%.

It can also be noted that rural residents are the most fi-
nancially excluded ones as almost 70% of rural respondents
tended to be unbanked adults. Among those who opened
accounts, 80% of rural respondents tended to have inactive
accounts. The findings in Table 2 showed that individuals
in rural areas experienced lower financial resilience than
their counterparts in urban areas by 0.6% whereas they ex-
perienced higher financial worry by 3.3%. Pertaining to the
“Working status”, the results demonstrated that the unem-
ployed are more financially excluded relative to the employed
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ones since 68.5% among unemployed respondents tended to
be unbanked adults. Furthermore, 77.7% of unemployed re-
spondents suffers usage exclusion. The unemployed people
experienced higher financial resilience than their counter-
parts by 1.2% while interestingly, 93% of employed respond-
ents experienced financial worry The findings showed that
least financially excluded segment were the highly educated
individuals. It appeared that percentage of unbanked adults
for the highly educated ones were found to be less excluded
than the less educated ones by almost 22%. Moreover, the
percentage of the highly educated respondents who have
inactive accounts was lower than those who were less ed-
ucated by 23%. And the highly educated individuals expe-
rienced higher financial resilience than their less educated
counterparts by around 12% whereas they experienced high-
er financial worry by around 9.5%. With respect to “age”, the
findings revealed that financial exclusion is higher among
younger individuals who experienced the highest rates of
both access and usage exclusion. On the other hand, younger
individuals - particularly the youth — demonstrated higher
level of financial resilience than older ones, while the elderly
experienced the highest degree of financial worry.

Socioeconomic inequalities

in financial exclusion measured

by concentration curves and concentration index

Each of the following figures shows the results of the con-
centration curves followed by the concentration index

value, elaborating the inequality in financial exclusion
with respect to each of the previously mentioned socio-
economic characteristics in both dimensions of financial
exclusion - access and broadly defined usage — as well as
specific purposes of using financial services. Concern-
ing income inequality, the findings showed a statistical-
ly significant inequality in both dimensions of financial
exclusion - access and usage — across income groups in
Egypt, with values of the concentration index of 0.21 and
0.27 respectively which reflects a high level of inequal-
ity. These positive values indicate that both access and
usage are highly concentrated among higher-income
groups, suggesting that lower-income individuals face a
higher degree of financial exclusion relative to their rich-
er counterparts as shown in Figure 1 which corresponds
to the results of Table 2. By digging deeper into the spe-
cific purposes of using financial services, results revealed
that there is a statistically significant inequality in the
use of financial services for saving and receiving money
(CI=0.37 and 0.2 respectively), indicating higher concen-
tration among higher-income individuals. In contrast,
Figure 1 shows that richer individuals were found to be
more excluded when it comes to using financial services
for the purpose of borrowing since richer individuals tend
to borrow less (CI=-0.2) indicating higher concentration
among the poorest. Finally, results showed no statistically
significant inequality among income groups in the use of
financial services for sending money.
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Figure 1. Concentration curves of the dimensions of financial exclusion across income groups
Source: developed by the authors depending on L. Klapper et al. (2025)
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The second classification is concerned with meas-
uring the concentration of financial exclusion across
gender. The findings also revealed a statistically signif-
icant inequality in both dimensions of financial exclu-
sion across gender with greater exclusion of females that
conforms with results of Table 2. Notably, the degree of
concentration differs in each dimension of financial ex-
clusion. There is a greater concentration with respect to
“usage” (CI=0.107) than “access” (CI=0.0814) dimension
which implies that females experienced moderate level of
inequality concerning “usage” while low level of inequal-
ity concerning “access” of financial services. With respect
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to the specific purposes of using financial services, find-
ings further demonstrated that females also suffered from
more financial exclusion with the exception of “usage for
the purpose of sending money” where males exhibited
higher level of financial exclusion. Concerning the spe-
cific purposes of using financial services, the highest de-
gree of concentration is found in the purpose of borowing
(CI=0.2), followed by “saving” (CI=0.17) then “receiving
money” (0.13) (Fig. 2). To put it differently, the results re-
flected high level of inequality for the purpose of “bor-
rowing” while moderate level of inequality for both the
purposes of “saving” and “receiving money”.
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Figure 2. Concentration curves of the dimensions of financial exclusion across gender
Source: developed by the authors depending on L. Klapper et al. (2025)

Third, with respect to the place of residence, the findings
showed no statistically significant concentration among the
Egyptians in account ownership (access to financial services)
whereas there was a statistically significant inequality when
it comes to the use of financial services as shown in figures.
This indicates that rural population experienced higher de-
gree of financial exclusion in using financial services relative
to their urban counterparts (CI=0.0633). It is worth mention-
ing that individuals in rural area faced low level of inequality
in using financial services relative to their urban counterparts.
Concerning the specific purposes of using financial services,
the findings found no statistically significant concentration
for any these purposes across rural and urban regions (Fig. 3).

Fourth, regarding the working status of respondents,
the findings also showed a statistically significant ine-
quality in both dimensions of financial exclusion — name-
ly, access and broadly defined usage — with concentration
index of 0.0653 and 0.0874 respectively which reflected
low level of inequality. With respect to the specific pur-
poses of using financial services, the findings demonstrat-
ed a statistically significant inequality in the distribution
of using a bank account for only the purpose of “receiv-
ing money” with a concentration index of 0.0832 which
reflected low level of inequality whereas no statistically
significant concentration was found for any of the rest
purposes (Fig. 4).
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Fifth, findings indicated a statistically significant ine-
quality in the distribution of both dimensions of financial
exclusion among the Egyptians ranked by educational at-
tainment. The positive values of the index reflected that, in
general, less educated individuals are more financially ex-
cluded compared to highly educated ones which agrees with
results of Table 2. Crucially, there is a greater concentra-
tion with respect to the “usage” (CI=0.1135) than “access”
(CI =0.0692) dimension which implies that less educated
individuals experienced higher degree of financial exclu-
sion when it comes to using financial services as opposed
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to account ownership. Stated otherwise, less educated indi-
viduals faced low level of inequality concerning “access” of
financial services, but moderate level concerning “usage”.
Regarding the specific purposes of using financial services,
the findings demonstrated a statistically significant ine-
quality in the distribution of using a bank account only for
the purpose of saving with a concentration index of 0.4122.
This postive value of the CI reflects a high level of inequality
indicating greater exclusion of less educated individuals in
Egypt. On the other hand, no statistically significant concen-
tration was found for any of the rest purposes (Fig. 5).
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The final classification is concerned with measuring
the concentration of financial exclusion with respect to
age. The findings further showed a statistically significant
inequality in both dimensions of financial exclusion across
age with greater exclusion of young respondents which
agrees as well with results of Table 2. With respect to the
specific purposes of using financial services, findings fur-

ther demonstrated that youth also faced more financial
exclusion in “usage for the purpose of receiving money”,
whereas the elderly exhibited higher level of financial ex-
clusion when it comes to “usage for the purpose of saving”.
On the other hand, inequality in usage for the purpose of
borrowing and sending money were found to be statistical-
ly insignificant (Fig. 6).
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Figure 6. Concentration curves of the dimensions of financial exclusion across age

Source: developed by the authors depending on L. Klapper et al. (2025)

Inspite of the greater concentration with respect to the
“usage” than “access” dimensions (CI=0.3167, CI=0.2768
respectively), both fell under the category of high level of
inequality among the youth respondents. Concerning the
specific purposes of using financial services, the degree
of concentration in “usage for the purpose of receiving
money” recorded 0.3541 which indicates higher exclusion
among the young respondents while -0.1825 for “usage for

the purpose of saving” indicating higher exclusion among
the elder respondents.

Determinants of financial resilience

and financial worry

This section starts with presenting the goodness of fit
measures followed by an interpretation of the regression
model (Table 3).

Table 3. The Goodness-of-fit measures of the financial resilience model

Test Chi-square Df Significance
Omnibus test 85.988 6 0.000
Hosmer and Lemeshow Test 5.805 8 0.669
Pseudo R? Value
Cox & Snell R Square 0.082
Nagelkerke R Square 0.148

Source: calculated by the authors depending on STATA software output

The Omnibus test showed that the model is statistically
significant at 0.01 level of significance. The Hosmer and Le-
meshow test assured that the model has acceptable predic-
tive ability since its null hypothesis stated that there is no

Il- 66

difference between the observed and predicted values of the
outcome variable. The pseudo R? ranged from nearly 0.1 to 0.15
which is not acceptable since the acceptable values of these
measures is 0.2 — 0.4 (Hagle & Mitchell, 1992). Consequently,
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this result may be due to the limited predictors and the ab-
sence of other behaviour-related factors that could explain
the resilience on the individual level more appropriately. Re-
sults in Table 4 showed that when the respondent isn’t using

D. Mohyee et al.

their account for saving, this is accompanied with lower odds
for being financially resilient (Exp(B)=0.14, P-value<0.01). As
the respondent’s age increases, the odds for being financially
resilient increases (Exp(B)=1.02, P-value<0.01).

Table 4. The determinants of financial resilience

95% of Exp(pB)
Variables B Sig. Exp(B)
Lower Upper
Usage for saving -1.963 0.000 0.140 0.077 0.255
(ref.*: yes)
Respondent age 0.017 0.004 1.018 1.006 1.030
Within-economy household
income quintile 0.002
(ref.*: richest)
Within-economy household -0.524 0.079 0.592 0.330 1.062
income quintile (1)
Within-economy household -1.135 0.002 0.321 0.157 0.659
income quintile (2)
Within-economy household -0.994 0.001 0.370 0.201 0.683
income quintile (3)
Within-economy household 0.615 0.020 0.540 0.321 0.909
income quintile (4)

Note: ref. refers to the reference category of the variable

Source: calculated by the authors depending on STATA software output

The income level of the respondents showed a signifi-
cant effect on the odds of being financially resilient, if the
within-economy household (HH) income refers that the HH
is poorest, the odds of being financially resilient became
0.6 times the odds of the richest HH. The odds of being fi-
nancially resilient of the poorer HH and the middle class
HH are about one third of the odds of the richest HH, while
the odds of the rich HH is about half the odds of the richest

HH. Moreover, the results showed that the individuals’ ac-
cess of financial services and institutions, the respondents’
usage for borrowing, usage for payments, gender, educa-
tional attainment, the working status and the type of place
of residence are not statistically significant predictors. The
research also employed “Stepwise Regression Method” that
is used in the previous model for the same reason men-
tioned above (Table 5).

Table 5. The Goodness-of-fit measures of the financial worry model

Test Chi-square df Sig.
Omnibus test 76.438 8 0.000
Hosmer and Lemeshow Test 6.552 8 0.586
Pseudo R? Value
Cox & Snell R Square 0.074
Nagelkerke R Square 0.167

Source: calculated by the authors depending on STATA software output

The Omnibus test showed that the model is statistically
significant at 0.01 level of significance. The Hosmer and Le-
meshow test assured that the model has acceptable predic-
tive ability since its null hypothesis stated that there is no
difference between the observed and predicted values of the
outcome variable. The pseudo R? ranged from nearly 0.1 to
0.17 which, by approximation, is acceptable. Results in Ta-
ble 6 showed that when the respondent isn’t using his/her
account for saving, this is accompanied with very elevated
odds for having financial worry (Exp(8)=6.14, P-value<0.01).
The results also showed that female respondents have high-
er odds of being financially worried if compared to male re-
spondents (Exp(B) = 2.7, P-value <0.01). As the respondent’s

age increases, the odd for having financial worry increases
slightly (Exp(B) = 1.02, P-value < 0.01). The respondents’
working status showed a illogical result since the odds of
having financial worry increases among the working group
rather than the non-working group (Exp(B) = 2.9, P-val-
ue <0.01). Although it may be explained by the socio-eco-
nomic framework. Employment does not always guarantee
financial security, especially in communities marked by low
wages and income volatility. Employed individuals may have
heightened financial obligations, exacerbating perceived fi-
nancial stress, whereas unemployed individuals may depend
on familial or social assistance. This pattern aligns with the
notion of working poverty (World Bank, 2020).
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Table 6. The determinants of the financial worry

. . 95% of Exp(B)
Variabl Sig. E

ariables ®) ig xp(B) Lower Orer

Usage for saving (ref.*: yes) 1.815 0.000 6.143 3.169 11.905

Respondent sex (ref.*: male) 0.990 0.000 2.691 1.547 4.680

Respondent age 0.019 0.010 1.019 1.004 1.034

Responglent worklng status 1.066 0.000 2.904 1.652 5104

(ref.*: not working)
Within-economy household income 0.000
quintile (ref.*: richest) ’

Within-economy household 1.925 0.004 3.535 1.502 8.320
income quintile (1)

Within-economy household 1.263 0.004 2.694 1.366 5.315
income quintile (2)

Within-economy household 0.991 0.001 2.993 1.537 5.828
income quintile (3)

Within-economy household 1.096 0.004 3.535 1.502 8.320
income quintile (4)

Source: calculated by the authors depending on STATA software output

Regarding the income level of the respondents, results
showed a significant effect on the odds of being financial-
ly worried, if the within-economy household (HH) income
refer that the HH is poorest or rich, the odds of having fi-
nancial worries is 3.5 times the odds of the richest HH. The
odds of being financially worried of the poorest HH and the
middle class HH are about three times the odds of the rich-
est HH. The results showed that the individuals’ access of
financial services and institutions, the respondents’ usage
for borrowing, usage for payments, educational attainment,
and the type of place of residence are not statistically sig-
nificant predictors of being very or somewhat worried. The

sample consists of 1,003 respondents. the research investi-
gated the socioeconomic inequalities within the distribu-
tion of the financial exclusion in Egypt by identifying the
most disadvantaged subgroups of the population using
the concentration index and concentration curves. Then,
it employed Binary Logistic Regression Model to measure
the effect of financial exclusion on financial well-being con-
trolling for the socioeconomic characteristics of respond-
ents. The results showed that 65.4% of the population has
no access to any financial institution, 74.6% are financially
excluded with respect to usage, 86% had financial resilience,
and 91.5% had experienced any financial worries (Table 7).

Table 7. Summary of concentration index findings

: : .o .o .o .o >‘
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g 5 3 3 %8 i
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Income High High High Moderate (Rich) | Insignificant High

Gender Low Moderate Moderate High High (Men) Moderate

Place of Residents Insignificant Low Insignificant Insignificant Insignificant Insignificant

Working Status Low Low Insignificant Insignificant Insignificant Low
Education Low Moderate High Insignificant Insignificant Insignificant

Age High High Old moderate Insignificant Insignificant High
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Source: developed by the authors

Concerning income inequality, the findings showed a
statistically significant high-level of inequality in both di-
mensions of financial exclusion- access and usage — across
income groups in Egypt. This indicates that both access
and usage are highly concentrated among higher-income
groups, suggesting that lower-income individuals face a
higher degree of financial exclusion relative to their rich-
er counterparts. This result goes along with A. Rashdan
& N. Eissa (2020) as they mentioned in their papers that
already the poor have suffered from insufficient funds, so
this hindered them from being banked ones. While the
richest suffered less. On the other hand, the richest peo-
ple are less financially excluded as they are considered the

preferred target group for formal financial institutions be-
cause of their higher credit ratings, lower probability of de-
faults, and more stable and well-recognised income which
goes along with M. Esquivias et al. (2020). Additionally, this
result is aligned with P. Ozili (2021) that stated that they
lacked access to modern ICT infrastructure which hinders
them from maintaining online for a reasonable period.

As for the concentration of financial exclusion across
gender, the findings revealed a statistically significant in-
equality in access and general usage across gender with
greater exclusion of females that conforms with percent-
age distribution. The findings also showed that females
also suffered from more financial exclusion in all financial
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usage specific purposes with the exception of “usage for the
purpose of sending money” where males exhibited high-
er level of financial exclusion. In the report of the Central
Bank of Egypt (2023), the authors mentioned that females
preferred to use informal channels in using funds due to
low required guarantees on the contrary of formal chan-
nels. The findings showed no statistically significant con-
centration among the Egyptians disaggregated by the type
of place of residence (urban vs. rural) in account ownership
(access to financial services) whereas there was a statisti-
cally significant inequality when it comes to the use of fi-
nancial services. The results revealed that rural population
experienced higher degree of financial exclusion in using
financial services relative to their urban counterparts, that
is aligned with T. Hassouba (2025) where she has men-
tioned that the coverage of banks branches in rural areas
is less than that in urban ones. Pertaining to the “Working
status”, the findings showed a statistically significant ine-
quality in both dimensions of financial exclusion — access
and broadly defined usage — which reflected low level of
inequality. With respect to the specific purposes of using
financial services, the findings demonstrated a statistically
significant, yet minimal, inequality in the distribution of
using a bank account for only the purpose of “receiving
money” which reflected low level of inequality whereas no
statistically significant concentration was found for any of
the rest purposes.

The level of educational can be considered as a com-
petitive advantage of the individuals since the positive
values of the concentration index reflect that, in gener-
al, less educated individuals are more financially exclud-
ed compared to highly educated ones. Crucially, there is
a greater concentration with respect to the “usage” than
“access” dimension which implies that less educated in-
dividuals experienced higher degree of financial exclusion
when it comes to using financial services as opposed to
account ownership. Stated otherwise, less educated indi-
viduals faced low level of inequality concerning “access” of
financial services, but moderate level concerning “usage”,
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which matches with the results of A. Rashdan & N. Eis-
sa (2020) that attributed the reason to the intensified fi-
nancial awareness and financial literacy among all strata
of the population. Regarding the specific purposes of using
financial services, the findings demonstrated a statistical-
ly significant inequality in the distribution of using a bank
account only for the purpose of saving.

The final inequality measure was concerned with
measuring the concentration of financial exclusion with
respect to age. The findings further showed a statistically
significant inequality in access and general usage — across
age with greater exclusion of youth. Findings demonstrat-
ed that youth also faced more financial exclusion in “usage
for the purpose of receiving money”, whereas elder people
exhibited higher level of financial exclusion when it comes
to “usage for the purpose of saving”. On the other hand, in-
equality in usage for the purpose of borrowing and sending
money were found to be statistically insignificant. Results
of the regression model showed that financial usage is a
significant determinant of financial resilience since if the
respondent isn’t using the bank account, the respondent
has lower odds for being financially resilient. This result
is aligned with the findings of F. Hamid et al. (2023) who
showed that, in emerging economies, higher levels of fi-
nancial inclusion in terms access and usage increases the
probability of being financially resilient. The respondent’s
age also has shown to be a significant determinant of fi-
nancial resilience, whereas the respondents’ age increases,
the odds for being financially resilient increases. The in-
come level of the respondents showed a significant positive
effect on the odds of being financially resilient. These re-
sults are consistent with previously introduced findings of
A. Tinta et al. (2022), and R. Hassan et al. (2025). While the
results showed that the individuals’ access of financial ser-
vices and institutions, the respondents’ usage for borrow-
ing, usage for payments, gender, educational attainment,
the working status and the type of place of residence are
not statistically significant explanatory variables of finan-
cial resilience (Table 8).

Table 8. Summary of regression results

Financial resilience Financial Worry
Income Significant direct Significant inverse
Age Significant direct Significant direct
Gender Insignificant Significant females higher worry
Education Insignificant Insignificant
Working status Insignificant Significant employed higher worry
Place of residence Insignificant Insignificant
Access Insignificant Insignificant
Usage for saving Significant not using = lower resilience Significant not using = high worry
Usage for borrowing Insignificant Insignificant
Usage for payment (sending and receiving) Insignificant Insignificant

Source: formulated by the authors

As for the determinants of financial worries, the re-
sults also showed that female respondents have higher
odds of being financially worried if compared to male
respondents and as the respondent’s age increases, the
odd for having financial worry increases, but slightly.
The respondents’ working status showed a strange result
since the odds of having financial worry increases among
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the working group rather than the non-working group.
Regarding the income level of the respondents, results
showed a significant inverse effect of income on the odds
of being financially worried, that is as the income level de-
creases, the odds of experiencing financial worries increas-
es. These results are consistent with the determinants of
financial worries studies by F. Magwegwe et al. (2020),
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and W. Shair et al. (2025). The results showed that the
individuals’ access of financial services and institutions,
the respondents’ usage for borrowing, usage for pay-
ments, educational attainment, and the type of place of

residence are not statistically significant predictors of
being very or somewhat worried. Based on the results dis-
cussed, the following table presents the comprehensive
action plan (Table 9).

Table 9. Comprehensive action plan

Recommendation

Execution Authority

‘ Executive Action

At Macro-level

Updating the current National Financial
Inclusion Strategy) that would
be tailored to the specific needs
of each marginalised group

m Central Bank of Egypt (CBE)
B Ministry of Finance
m Financial Regulatory Affairs

m Developing new financial products
m Facilitating the legal
and financial procedures
m Determining the suitable channels to reach
out for them (as brochures, Traditional
and Modern Social Media Platforms)

Catalysing the shift to cashless economy
on both government and citisens’ scales

m Egyptian Banking Institute
m National Council for Payments (NCP)
® Ministry of Communications and
Information Technology (MCIT)

m Ongoing upgrading National
Payments Systems
m Incentivising wider adoption of electronic
payments

Fostering investments on campaigns
that reap the fruits of financial inclusion
through enhancing Public-Private
Partnership (PPP)

B Public authorities could be represented
in Ministry of Culture and Maspero
B Private entities could be represents in
major advertising companies
in Egypt through CSR

m Applying a marketing strategy that employs

social media platforms as: Facebook, Instagram,

Twitter, LinkedIn to display ads and marketing
messages

At Micro-level

Concerning Poor people

Designing a wide variety of low-
cost, flexible financial products and
promoting incentive mechanisms to
attract a greater segment of the poor

®m Ministry of Social Solidarity
B Banks and other financial institutions

m Offering more micro-savings,
micro-insurance, and small-denomination
credit channels
m Introducing reduced fees or reward programs
for using digital payments for individuals
receiving social security assistance and other
low-income groups
m Disseminating financial education commonly
attended places such as literacy classes
through bank representatives who would raise
awareness of financial services
and their benefits

Concerning Females

Enhance generally “Women
Empowerment’ through financial
inclusion and especially entrepreneurs
under the slogan Workshops for Women
entrepreneurs on in Work areas”

m National Council for Women (NCW)
m Association for the Development
and Enhancement of Women (ADEW)
m UN Women Egyptian Office

m Organising a series of workshops to include
women entrepreneurs under the slogan of
«Women Inclusion through Financial Inclusion
Tools» which can be stated as a prerequisite
for taking the license of opening
a company or project
m Designing gender-sensitive financial
products that meet the specific needs of women
especially informal workers and single mothers

m National Council for Childhood
and Motherhood (NCCM)
m USAID Egypt — Gender
and Women’s Empowerment Programs

m Arranging free workshops for women in
attractive places that concern women as gyms,
beauty centres and women supports
day under their sponsor
m Employ free ads in social media platforms
(Twitter, Facebook and Instagram)

Concerning rural people

Broadening rural people’s understanding
of financial services and updates related
to newly introduced products

m Banks and financial institutions
(mainly Nasser Social Bank)
m Civil society organisations (as Caritas
Egypt for outreach programs)

m Reinforcing institutional capacity within
banks by employing specialised staff dedicated to
help rural people in accessing or using financial
services and understanding information about
financial services and the required procedures
m Fostering partnerships with civil society
organisations and agricultural cooperatives
to promote financial education through
disseminating attractive and simple videos
(step-by-step) that help them
use financial services
m Strengthening the engagement of respected
community leaders to raise financial awareness
in rural communities
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Table 9. Continued

Recommendation

Execution Authority

Executive Action

Concerning non-working people

Enhancing build of financial skills
and widening the awareness
about financial benefits of financial
products which at the end promotes
learning-by-doing method

B Banks and other financial institutions
B Microenterprise agencies
B Ministry of Manpower

®m Depending on trained volunteers in
collaboration with banks and under the auspices
of the Ministry of Manpower to offer assistance
and support about financial services
that best suit job seekers
m Strengthening mobile-based financial
education interactive tools that teach
entrepreneurship and financial literacy
for attracting entrepreneurs
B Greater Engagement of local NGOs to
offer support and raise financial awareness
to unemployed people with entrepreneurial
potential

Concerning less educated people

Put into practice know
your customer rules

m Representatives from banks and NGOs
®m Ministry of Communications and
Information Technology (MCIT)

m Increase awareness through offering
a simplified mechanisms for complains
in Arabic language
m Regular SMSs about the tips, benefits
and usage of financial products
m Use suitable social media tools
to offer stories about successful micro
businesses that expanded after inclusion
of financial banking products

Concerning Youth

Designing a campaign under the slogan
of “Financial Services for all - No one
is left behind”

B Ministry of Youth and Sports

B Arranging a sports competition day

at universities and clubs
m Creating posters and advertisements on
various social media platforms, shopping malls,
universities, clubs ... etc.
m Spreading more booths inside universities
to raise greater financial awareness
and offer less costly financial products
with simplified procedures

Source: table formulated by the authors

Hence, the study offers a comprehensive set of recom-
mendations on both scales (macro-level and micro-level)
that can be applied through offering a concrete action
plan that elaborates actionable steps to enhance Egypt
to robust financial inclusion through coordination among
various concerned execution authorities that put it into
executive actions.

B CONCLUSIONS

In this research, the authors address financial exclusion. Fi-
nancial exclusion between various socioeconomic classes is
still evident despite the progress achieved. Regarding the
first objective findings of the descriptive statistical analy-
sis showed statistically significant difference in the per-
centages of financially excluded individuals concerning the
dimensions of financial exclusion and financial well-being
based on their socioeconomic characteristics With respect
to access exclusion, results revealed that 76.7% of the poor-
est 20%, 70% of the females, 70% of the rural, 68.5% of the
unemployed, 65.7% of the uneducated and 85.3% of the
young respondents were unbanked. On the other hand, con-
cerning usage exclusion, results revealed that 88.7% of the
poorest 20%, 78.8% of the females, 80% of the rural, 77.7%
of the unemployed, 76.8% of the uneducated and 90.8% of
the young respondents had inactive accounts. Concerning
the concentration curves and index, findings revealed the
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prevalence of socioeconomic inequality across both dimen-
sions of financial exclusion except for access exclusion in
the place of residence. Regarding the specific purposes of
using financial services, socioeconomic inequality was ev-
ident with the purpose of saving among the poorest 20%,
females, least educated and older individuals. Further-
more, the richest individuals as well as females suffered
from higher exclusion with respect to the use of financial
services for the purpose of borrowing whereas the poorest
individuals, females, the unemployed, and youth suffered
from higher exclusion pertaining to the purpose of receiv-
ing money. Finally, men appeared the most disadvantaged
group who experienced exclusion concerning the purpose
of sending money. Regarding the second objective of this
research, results of the first regression model indicated that
income and age had significant positive effect on financial
resilience whereas usage exclusion for the purpose of sav-
ing had a significant negative effect. Results of the second
model showed a significant positive effect of age and work-
ing status on financial worry, but a significant negative ef-
fect of income. In addition, being a female is associated with
higher financial worry. Future research can investigate the
interrelationships among financial inclusion, gender ine-
quality, and incorporate in-depth entrepreneurship which
may contribute to closing the gender gap and reaching out
for more marginalised groups. In addition, another area of
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research may explore the role of digital financial inclusion M FUNDING

in strengthening financial health. None.
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OocnipxeHHAa ¢iHaHCOBOI eKCKNo3ii
Kpi3b NPU3My coLia/ibHO-€KOHOMiI4YHOi HEPIBHOCTiI:
Hacniaku gna ¢iHaHcoBoro fo6po6yTy

M AHoTauifi. MeTolo TOoCTiIKeHHS 6yJI0 BUMIpSITU piBE€Hb COIlia/IbHO-€KOHOMIUHOI HEPiIBHOCTI, 110 BUHMKAE BHACTiTOK
¢dinaHcoBoi ekcki03ii, a TaKOK OLiHMTH ii BIIMB Ha hiHAHCOBUIT [OOPOOYT HaCeJIeHHS 3aIeKHO BiJl pi3HMUX COLlia/IbHO-
€KOHOMIiUHMX XapaKTepUCTUK. Y TOCTiIKkeHHI BuKopucTaHo faHi onutyBaHHs Global Findex 2021 poky, onpuiogHeHOTo
y 2023 porii, Ha BMGipii 3 1003 pecrnongeHTiB. HepiBHicTh iHaHCOBOI ekckimo3ii BMMipioBasacs 3a JIOITOMOIOIO
iHmeKcy KOHIIeHTpallii Ta KpMBMUX KOHIIeHTpallii. [Ijis aHamisy BIuiMBYy hiHaHCOBOI eKCKiII03ii Ha GpiHaHCOBMIT JOOGPOOYT
3aCTOCOBAHO MOJIeNb GiHAPHOI JIOTiCTMYHOT perpecii. Pe3ynbraTy JOCTiIsKeHHS TT0Ka3au, o COIialbHO-eKOHOMiuHa
HepiBHICTb BUCTYIIA€ KITIOUOBUM YMHHMKOM (hiHAaHCOBOI €KCKJII03i1, IKa Haii6i/ibllle ITPOSIBJSIETHCS cepen 6iqHMX, )KiHOK,
CiTbChbKOTO HaceeHHs, 6e3po6iTHUX, 0Cib 3 HU3bKUM piBHEM ocBiTy Ta Mosozi. [Ilomo ekckiIi03ii JOCTYITy, BCTAaHOBJIEHO,
mo 76,7 % Haibiguimmx 20 %, 70 % sxiHok, 70 % cinbCcbKOTO HaceleHHs, 68,5 % 6e3po6iTHMX, 65,7 % HeOoCBiUeHMX Ta
85,3 % MOJIOAVX PECITIOHIEHTIB He MaloTh 6aHKiBChKMX PaXyHKiB. BogHouac 1mo/10 eKCK/I03ii BUKOPUCTAHHS 3’ICOBAHO,
110 88,7 % Haiibimuimmx 20 %, 78,8 % skiHOK, 80 % cibcbKOTO HaceneHHs, 77,7 % 6e3pobiTHuX, 76,8 % HeocBiuennx i 90,8 %
MOJIOJIMX PECIIOH/IEHTIB MalOTh HeakKTUBHI paXyHKU. Kpim TOro, pe3y/nbTaTu perpeciitHoro aHasisy rnokasasum, 110 JoXif,
BiK i eKCKITI03is1 BUKOPUCTAHHS 3 METOIO 3a01Ia[3KEHHSI MAlOTh CTATUCTUYHO 3HAUYIIMIT BIUIMB Ha (iHAHCOBY CTiliKiCTh.
BogHouac eKCKIII03is1 BUKOPUCTAHHS 3 METOIO 3a0IaKEHHS, BiK, 3aifHATICTh i CTATh iCTOTHO BIUIMBAIOTh HAa (PiHAHCOBY
TPUBOXKHICTb. Lle JOoCTiAKeHHS POGUTH BarOMuii BHECOK Y HAYKOBY JIiT€paTypy, 3aITOBHIOIOUY MTPOTAIUHY B PO3YMiHHI
CoIliaTbHO-eKOHOMIUYHOi HepiBHOCTi, TOB’s13aHOi 3 ()iHAHCOBOI EKCKIII03i€10, OCKIIbKU MO3BOMSIE imeHTUhiIKyBaTU
rpymu ¢GiHaHCOBO BUK/IOUEHNX 0Ci6. Y po60Ti 3aIIpOMOHOBAHO IJIAH [iif, 10 MiCTUTb KOHKPETHI KPOKM, CIIPSIMOBaHi Ha
3MeHIIeHHS GiHaHCOBOi eKCKIT03ii Ta migBuIeHHs GiHaHCOBOTO NO6GPOOYTY HACeTeHHS B ErUITI

M Knwouosi cnoea: maprinamisaiisi Big dopmanbHux ¢diHaHCOBMX IHCTMTYLN; (iHaHCOBa CTiliKicTh; GiHaHCOBa
TPUBOXKHICTh; fleMorpadiuHi xapakTepuCTUKHM; iHIeKC KOHLIeHTpallii; 6iHapHa JoricTMuyHa perpecis
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