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ABSTRACT

Migrant remittances are an important source of external financing for developing economies, but their
impact on economic growth remains ambiguous. This study aims to examine the long-run effects of
remittances, foreign direct investment (FDI), trade openness, and tax revenues on real GDP and to identify
causal relationships among these variables in five Turkic Republics (Azerbaijan, Kazakhstan, Kyrgyzstan,
Turkiye, and Uzbekistan) and Tajikistan over the period 2005-2023. The analysis employed tests of
cross-country dependence and coefficient homogeneity, panel unit root tests, the Durbin—Hausman
cointegration test, FMOLS and DOLS estimates, as well as the Dumitrescu—Hurlin panel causality test. The
results showed a positive long-term relationship between remittances and real GDP: the coefficient was
10.7917 for FMOLS (p = 0.0137) and 3.8556 for DOLS (p = 0.023). Trade openness also has a positive and
statistically significant long-term relationship with real GDP: the corresponding coefficients were 1.1260
and 1.2183 (p = 0.000 in both cases). At the same time, the coefficients for foreign direct investment turned
out to be negative: -1.7361 for FMOLS (p = 0.051) and -2.2875 for DOLS (p = 0.088). The results obtained
confirm the significant role of remittances in the economic dynamics of the countries under study and
indicate the feasibility of improving the mechanisms for attracting them into the formal financial sector and
for their productive use. The findings underscore the need to develop formal financial channels, improve
the efficiency of using money transfers, and direct external financial flows toward productive investments
and sustainable economic growth.

KEYWORDS: Economy, Economic Growth, Trade Openness, Financial Integration, External Financing,
Intercountry Dependence, Turkic Republic, Tajikistan
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SKOHOMMYECKU POCT U YCTOMUYUBOE PA3BBUTUE

JleHe)XHble nepeBoabl U SKOHOMUUYECKUI POCT B
TIOPKCKUX pecnybaukax n TaaKUKuctaHe: naHe/bHbIN
aHanus3

Oonyknyny C.*, AnTbiHOK X.?
YHusepcumem AHa001y, PaKysbmMem s3KOHOMUKU U aOMUHUCMPAamMueHbIx HayK, 26470, Ickuwexup, Typyus

Ona umutuposauma: Onyknyny C., AnTbiHOK X. (2026). [leHeXHble nepeBobl U SKOHOMUYECKUIA POCT B THOPKCKMX
pecnybaunkax n TafyKUKUCTaHe: NaHesbHbl aHanu3. DKOHOMMKA: cTpaTerns v npaktuka, 21(3), 6-21. https://doi.
org/10.51176/1997-9967-2026-3-6-21

AHHOTALUMUA

JeHexXHble nepeBoabl MUTPAHTOB ABAAIOTCA BaXKHbIM MCTOYHMKOM BHELUHEro GMHaHCMPOBaHUA A pas-
BMBAlOLLMXCA SKOHOMMK, O4HAKO UX BAUAHUE Ha SKOHOMWYECKUIA POCT OCTAaeTCA HEOAHO3HaYHbIM. Llenb nc-
cnefoBaHMA 3aKNOYAETCA B OLLEHKe A0/TOCPOYHOrO BAUAHUA AEHEXHbIX NepeBoaoB, NPAMbIX MHOCTPAH-
HbIX MHBECTULMIA, OTKPLITOCTU TOPrOBAM M HANIOTOBbIX AOXO40B Ha peasnbHbli BBI, a Tak»Ke B BblABAEHUU
NPUYNHHO-CIeACTBEHHDbIX CBA3EM MeXAY STUMM MepPEMEHHbIMM B MATU TIOPKCKUX pecrnybaunkax (Asepbaia-
aHe, KazaxcTtaHe, KbiprbidcTaHe, Typuum 1 Y3bekuctaHe) n TagxuKkuctaHe 3a nepuog 2005—2023 rr. Ans
aHaNM3a NPUMEHEHbI TECTbl MEXCTPAHOBOM 3aBUCMMOCTU U OAHOPOAHOCTU KO3DDULMEHTOB, NAHE/bHbIE
TeCTbl eAMHUYHOIO KOPHS, TeCT KoMHTerpauuu AypbuHa—XaycmaHa, oueHkn FMOLS n DOLS, a TakKe TecT
NnaHeNbHON MNPUYNHHOCTU JyMmUTpecky—XEpanHa. PesynbTaTbl MOKa3ann NOAOKUTENbHYHO SOAFOCPOYHYHO
CBA3b [IEHEKHbIX MepeBoaoB C peasbHbiM BBI: KoadpdpuumeHT coctasun 10,7917 no FMOLS (p = 0,0137)
1 3,8556 no DOLS (p = 0,023). OTKPbITOCTb TOPrOB/IN TaKKe UMEET MNONOKUTENIbHYHO U CTAaTUCTUYECKM 3HA-
YMMYIO [O/IFOCPOYHYIO CBA3b € peanbHbiM BBI: cootBetcTBytOWME KO3PPULMeEHTbl coctasuan 1,1260 u
1,2183 (p = 0,000 B 060oux cayyasnx). B To e BpeMs Ko3apPULMEHTbI NPAMbIX MHOCTPAHHbIX UHBECTULINIA
OKasanucb otpuuatenbHbimu: —1,7361 no FMOLS (p = 0,051) n -2,2875 no DOLS (p = 0,088). MonyyeHHble
pe3y/nbTaTbl MOATBEPMKAAIOT 3HAUYMMYIO POJ/Ib AEHENKHbBIX MEPEBOAOB B SKOHOMMUYECKOM ANHAMMUKE Uccae-
AYEeMbIX CTPaH M YKa3blBalOT HA LLe/1ecO0bPa3HOCTb COBEPLLUEHCTBOBAHMA MEXAaHU3MOB MX MPUBEYEHUSA
B dopManbHbI GUHAHCOBLIA CEKTOP M HAMPaBAEHUA NPOAYKTMBHOIO MCMO/b30BaHMA. Pe3ynbratbl Noa-
YepKMBAOT HEOBXOANMMOCTb Pa3BUTMA GOPMabHbIX PUHAHCOBLIX KaHANOB, NOBbIWEHUS 3GHEKTUBHOCTH
NCMNO/Ib30BaHUA AEHEKHbIX NEPEBOLOB U OPUEHTAL MM BHELIHUX GUHAHCOBbIX MOTOKOB Ha NPOU3BOAUTE N b-
Hble MHBECTULLUN U YCTOMYMNBBIN SKOHOMUYECKUI POCT.

KNHOYEBBIE C/TOBA: 3KOHOMMKaA, 9KOHOMUYECKMIA POCT, TOProBas OTKPbITOCTb, PUHAHCOBAA MHTErPaLLUS,
BHelHee pMHAHCUMPOBAHME, MEKCTPAHOBAsA 3aBUCMMOCTb, THOPKCKaA pecnybanka, TaaKMKMcTaH

KOH®JIMKT UHTEPECOB: aBTOpbI 3a8BAAOT 06 OTCYTCTBUM KOHMIMKTA MHTEPECOB.

O®UHAHCUPOBAHME: nccnepoBaHne He MMENO CMOHCOPCKOM NoAAeP KKK (COBCTBEHHbIE pecypcbl).

Uctopua ctatbu:

MonyyeHo 14 mapTta 2026
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Ony6aunkosaHo 30 ceHTAGPA 2026
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ECONOMIC GROWTH AND SUSTAINABLE DEVELOPMENT

INTRODUCTION

In 2024, the approximate number of international
migrants is 304 million individuals. Despite the rise
in foreign migrants, this proportion has remained
consistently at 3.7% of the global population for
many years. In other words, almost4 out of every 100
individuals who reside are international migrants.
According to the World Economic Forum's Global
Risks Report, involuntary migration or relocation
is among the top 10 short-term challenges (WEF,
2025). The primary solutions offered for mitigating
this risk factor are augmenting development
funding and establishing international agreements
(WEF, 2025).

Remittances from migrants departing their
homes to pursue economic opportunities are crucial
for both households and the broader economies
of developing nations. Remittances enhance
population resilience, facilitating the attainment
of Sustainable Development Goals 11, 13, and
16, despite financial or social upheaval in the
home country (Ullah et al., 2025). Analysis of the
influence of migrants on the public finances of
their host nations reveals that migrants contribute
more to the public budget through taxation than
they receive from social security, healthcare, and
educational expenses (OECD, 2021). Immigrants'
contributions to the public budget are indispensable;
once they reach a certain threshold, they can
finance all congestible public goods. Furthermore,
they substantially support the funding of all public
goods, including public debt and national defense,
thereby enhancing the public finances of their host
countries (OECD, 2021).

In2023 and 2024, remittances to low-and middle-
income nations surpassed the combined total of
foreign direct investment and official development
assistance, reaching 636 billion and 699.9 billion
dollars, respectively. Due to the robust economies
of nations employing migrants, remittances have
consistently increased throughout pandemics and
worldwide financial crises (Ratha et al., 2024;
UN, 2026). Research indicates that the economic
and political circumstances of the country do not
significantly influence the remittances provided
by workers (Ambrosius et al., 2021). Despite
an unparalleled worldwide recession during the
COVID-19 pandemic, remittances continued to
rise. The current consensus is that travel limitations

have shifted remittances from informal to formal
routes (Kpodar et al., 2023). The use of unofficial
channels for transmitting worker remittances to
the home country complicates the assessment of
their economic impact, while alternative transfer
systems, such as “hawala”, which operate without
legal regulation, raise concerns about money
laundering and terrorist financing (Kholmatova,
2024). The World Bank's strategy to promote
worker remittances in accordance with the SDGs is
to increase remittance volumes by lowering transfer
costs. The World Bank has introduced an online tool
to compare global remittance costs and promote
transparency in international money transfers.
Reducing remittance transfer costs to less than 3%
by 2030, in line with SDG 10, could encourage the
use of formal remittance channels (Mohammed,
2025; Thakur et al., 2026).

The correlation between remittances and real
GDP is affected by financial sector development,
economic openness, the purpose of remittances
(investment or consumption), their share of GDP,
and the country's income level (low, middle, or high)
(Radic et al., 2023). In middle-income countries
with arelatively strong financial system, remittances
have a positive effect on growth (Aggarwal et al.,
2011). However, this effect is not seen in low-
income countries with a weak financial system.
This circumstance suggests that the crucial factor
in the influence of remittances on economic growth
is the efficient operation of the financial system,
channeling cash from official sources to productive
investments (Sholehah & Samputra, 2025). Recent
studies contend that substantial remittance inflows,
contingent upon their utilization (investment versus
consumption), may induce a production shift
toward sectors with inherently weaker long-term
development potential, a phenomenon referred to
as “Dutch disease” (Manato, 2025; Behzadan &
Chisik, 2025).

For the past two decades, the proportion of
worker remittances to GDP in Kyrgyzstan and
Tajikistan has consistently been above 20%, with
Tajikistan ranking among the highest globally in
this regard, almost reaching 50% (World Bank,
2025). Due to the elevated rate of labour migration
from the Turkic republics and Tajikistan, substantial
sums of foreign cash are remitted to these nations
(Sugodzii & Talantbekova, 2024).

Alongside conventional

macro- and
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microeconomic determinants of economic growth,
scholars increasingly focus on the strategic
significance of FDI and remittances in fostering
sustainable development in Tiirkiye, the Turkic
republics, and Tajikistan. Remittances substantially
influence the stability of domestic demand in
Tajikistan (UN, 2026). This study aims to examine
the long-run effects of remittances, foreign direct
investment (FDI), trade openness, and tax revenues
on real GDP and to identify causal relationships
among these variables in five Turkic Republics
(Azerbaijan, Kazakhstan, Kyrgyzstan, Tiirkiye,
and Uzbekistan) and Tajikistan over the period
2005-2023. The study seeks to elucidate the long-
term cointegration relationship and the direction
of causation among the variables, accounting for
cross-sectional dependence and slope heterogeneity
within a complex framework characterised by
varying degrees of integration among the series.
Thus, despite the large literature on remittances and
economic growth, empirical evidence for the Turkic
Republics and Tajikistan is scarce, especially when
accounting simultaneously for cross-sectional
dependence, country heterogeneity, fiscal variables
and multiple external sources of financing. Using
second-generation panel econometric techniques
that account for cross-sectional dependence and
heterogeneity across countries, the study fills
these gaps by analyzing the joint effect of worker
remittances, foreign direct investment, trade
openness, and tax revenues on economic growth.
It does so by providing stronger empirical evidence
on the impact of external finance inflows and fiscal
considerations in enabling sustainable economic
growth in the selected economies.

LITERATURE REVIEW

The empirical research on the macro-financial
effects of international capital flows shows
considerable disagreement over the growth-
enhancing capacity of migrant remittances and
foreign investments. The scholarly discussion is
not offering consensus but, rather, is divided into
subject clusters based on operational channels,
the structural maturity of recipient economies,
and possible crowding-out issues. The consensus
view in the empirical research is that remittance
inflows are an important external source of finance
that reduces credit limits and promotes long-run
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economic growth, especially in areas with financial
friction. The basic mechanism of this optimism is
that migrant remittances operate as a parallel credit
link financing household spending, accumulation
of domestic savings, and micro-entrepreneurship
when formal banking institutions are inadequate.

Giuliano and Ruiz-Arranz (2009) have shown in
a broad panel setting of 100 developing countries
that remittances are very efficient in boosting
economic performance exactly where the formal
banking sector is not well developed, acting as
an institutional substitute for credit markets. For
example, Aggarwal et al. (2011) present robust
evidence in favour of this financial deepening view,
using a GMM framework across 109 developing
countries and confirming a positive relationship
between remittance receipts and banking sector
development variables, such as domestic deposit
and loan ratios.

The analysis of transition and post-Soviet
regions reveals positive growth paths that align
perfectly with the geographic focus of this study.
For example, Abduvaliev and Bustillo (2020)
assessed 10 post-Soviet states. They proved that a
1% increase in remittance inflows leads to a 0.25%
growth in GDP per capita, while concurrently
reaching a 2% decrease in poverty measures.
Similarly, Kumar et al. (2018) applied ARDL
bounds testing for Kyrgyzstan and Macedonia and
found remittances to be a consistent catalyst for
long-term real production growth. Recent studies
by Khan (2025) and Pal et al. (2022) have noted
that these inflows have persistent positive effects on
aggregate social welfare, reduce income inequality,
and strengthen economic development provided that
the funds are directed to human capital formation,
e.g., education and healthcare infrastructure.

The second group of literature presents a more
complex perspective. It argues that the growth
dividend from external capital is neither automatic
nor unconditional. Instead, it is fully contingent
upon the institutional environment, financial
literacy, and the overall absorptive capacity of the
home country. This body of research highlights the
importance of formal financial inclusion as a crucial
intermediary or regulatory channel that transforms
raw foreign currency liquidity into productive local
assets.

In this context, Edafe et al. (2024) investigated
the relationship between remittance channels
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and formal banking infrastructure in Nigeria,
revealing that the effectiveness of formal payment
systems and specialised remittance-related banking
products is crucial for fostering inclusive growth.
Khan et al. (2025) further develop this analysis
across 79 developing countries, illustrating that
in environments characterized by high financial
inclusion, incoming remittances are more likely to
be invested in entreprenecurial activities rather than
used solely for immediate consumption.

Moreover, the structural link of these inflows
with public finance is an important but understudied
issue. Bangaké et al. (2025) studied the endogeneity
of migrant transfers and public budgets for 83
developing nations. Their dynamic panel threshold
regressions found that the tax revenue-raising
potential of remittances is very sensitive to
institutional threshold factors, such as control of
corruption and contraction of the informal economy.
In a country-specific context, Ozyakisir et al.
(2024) verified that concerning Tiirkiye, remittance
inflows impact domestic financial development
asymmetrically, supporting the policy mandate
of preserving robust pension and social security
linkages for the diaspora to retain foreign exchange
within the formal banking architecture.

On the other hand, the third group of literature
warns against over-reliance on inflows of external
capital and paints a more negative macroeconomic
narrative, characterised by structural bottlenecks,
substitution of labour and the phenomenon of
'Dutch disease'. The pessimistic approach asserts
that uncoordinated and large foreign cash windfalls
can result in actual exchange rate distortions,

Table 1. Literature review matrix

decrease the international competitiveness of
manufacturing sectors, and unwittingly breed
political complacency.

Barajas et al. (2009) made a comprehensive
methodological critique of traditional growth
models based on fixed-effects analysis across
84 countries, finding no statistically significant
positive economic benefits of remittances. In
their study of Kazakhstan, Kaliyeva et al. (2026)
found a short-term positive relationship between
income and migration attractiveness (p < 0.001),
but no long-term stable cointegration. Institutional
conditions and infrastructure are the determining
factors. The growth-neutral or even negative effect
was expressly ascribed to behavioural changes,
such as the substitution of labour for leisure,
and the structural camouflage that remittance
buffers provide to short-sighted governments.
This structural disconnection is very apparent in
resource-dependent environments. Gachino (2025)
used Augmented Mean Group (hereinafter —- AMQG)
and panel VAR estimators for the leading economies
in Africa and found an uncoordinated dichotomy.
FDI directly financed capital accumulation, while
remittances had a persistent negative association
with long-term growth because of their severe
consumption-driven orientation.

Table 1 demonstrates that the international
literature  conceptualizes  external  financial
inflows and migrant transfers along three primary
theoretical axes: a direct liquidity-enhancing
growth mechanism, an institutional/financial
mediation requirement, and the risk of Dutch
Disease distortions.

Thematic axis/channel

Author(s)/year

Main findings

The Liquidity-Enhancing
and Financial Inclusion
Channel

Giuliano & Ruiz-Arranz (2009), Aggarwal et al. (2011),
Kumar et al. (2018), Abduvaliev & Bustillo (2020),
Sugdzii & Talantbekova (2024), Khan (2025)

Remittances positively
affect growth.

Absorptive Capacity, Institu-
tional Quality and Comple-
mentarity Channel

Ozyakastr et al. (2024), Edafe et al. (2024), Bangaké et al.
(2025), Khan et al. (2025), Kaliyeva et al. (2026)

Remittances moderately
or conditionally affect
growth.

Crowding-out risks and
“Dutch Disease” Dynamics

Barajas et al. (2009), Gachino (2025), Manato (2025), Be-
hzadan & Chisik (2025), Gajurel & Chindengwike (2025)

Remittances negative-
ly or neutrally affect
growth.

Note: compiled by the authors
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This empirical matrix provides a comprehensive
theoretical baseline to rationalize the econometric
findings obtained for the selected 5 Turkic
Republics and Tajikistan. When all the studies are
synthesized, the empirical literature indicates that
the growth effects of remittances are extremely
situation-specific rather than generally positive or
negative. The benefits of remittance inflows through
investment and human capital accumulation are
generally associated with countries with developed
financial systems and stronger institutions, but the
growth effects can be limited, or even Dutch disease
dynamics may be at play for economies with poor
institutional quality or excessive consumption-
oriented use of remittances. The divergence in
results suggests that institutional capacity is an
important determinant of the ability to convert
external financial flows into sustained economic
growth.

Modern  macroeconomic  models,  both
empirically and theoretically, confirm the risk of
unbalanced, consumption-led growth, popularly
known as “remittance-induced Dutch disease”.
Massive, non-intermediated cash injections by
migrants result in a harmful reallocation of local
production factors towards non-tradable sectors
with fundamentally weak long-term productivity
and low technological diffusion, as confirmed by
investigations by Manato (2025) and Behzadan and
Chisik (2025). Gajurel and Chindengwike (2025)
similarly warn that ignoring domestic industrial
productivity and passively relying on external
currency inflows instead upsets the economic
balance and requires the creation of institutional
“remittance banks” to direct incoming liquidity into
physical capital formation artificially.

The prior studies generally show ambiguous
growth benefits of remittances and foreign direct
investment. These disparities appear mainly to be
due to differences in institutional quality, financial
development, nation characteristics, and estimating
methodology. Therefore, the literature increasingly
points out that the efficiency of foreign financial
inflows is a function of the economic structure and
policy environment of receiving nations, rather
than a universal growth mechanism. This result
suggests that additional research in comparatively
understudied countries such as the Turkic Republics
and Tajikistan is warranted.

Previous studies have either analysed individual
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countries (Abdulai, 2023; Edafe et al., 2024;
Ozyakisir et al,, 2024), focused on groups of
developing countries (Khan et al., 2025; Barajas
et al., 2009; Aggarwal et al., 2011), or examined a
limited subset of Central Asian countries (Sugozii
& Talantbekova, 2024; Koc et al., 2024). However,
relatively few studies have jointly examined the
Turkic Republics and Tajikistan as a distinct group
of economies. Moreover, many previous studies
employ first-generation methods (Siddique et
al., 2012; Pal et al., 2022) that do not account for
cross-sectional dependence arising from common
policy patterns or global shocks, or for structural
heterogeneity across countries. This analysis
addresses the literature gap by applying second-
generation panel unit root tests (CADF and CIPS),
long-run estimators (FMOLS and DOLS), and the
Dumitrescu—Hurlin panel causality test. This study
is an innovative research endeavor that integrates
worker remittances, foreign direct investment,
trade openness, and tax revenues into a singular
dynamic model tailored for the Turkic Republics
and Tajikistan. It addresses econometric issues
stemming from differing levels of series integration
by employing second-generation methodologies.
It empirically illustrates the impact of remittances
on GDP, both directly and indirectly through fiscal
policies.

RESEARCH DESIGN

This section provides a systematic summary
of the empirical methodologies employed and
explains how the hypothesis concerning the
impact of remittances on real GDP in the chosen
countries is tested. This section explicitly clarifies
the properties of the data employed, the time span
of the search, the variable composition, and the
motivation for using econometric methodologies.
To study the relation between real gross domestic
product, remittances, trade openness, tax revenues,
and FDI in the case of 5 Turkic Republics
(Azerbaijan, Kazakhstan, Kyrgyzstan, Tirkiye,
and Uzbekistan) and Tajikistan, we have analyzed
a panel model for the period between 2005 and
2023. Due to data limitations during the specified
period, Turkmenistan could not be included in the
study. Table 2 presents the variables employed in
the model specification.

11
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Table 2. Description of variables

Variable Symbol Description Source

Real GDP RGDP | Real gross domestic product (constant 2015 US$) World Bank and IMF

Remittances REMIT | Personal remittances comprise personal transfers | World Development Indicators
and employee compensation.

Trade openness | TRADE As the ratio of imports plus exports World Bank and IMF

Foreign direct FDI FDI refers to direct investment equity flows in the World Bank and IMF

investment reporting economy.

Tax revenues TAX Tax revenues World Bank and IMF

Note: compiled by the authors based on the World Bank (2025) and IMF (2025)

Based on the theoretical and empirical literature,
real GDP is assumed to depend on remittances,
foreign direct investment, trade openness, and tax
revenues. The model used for the current study, for
the variables, is as follows in equation (1):

RGDPit =y + ﬁlREMITlt +

+ 3Dl + B4 TAX; + €4 (1)
where:

t=1,2,...,T — time-series index;

i =1,...,N —cross-sectional units;

B1, B2, B3, B4 — estimated coefficients of the
explanatory variables;

Qo — intercept;

&it — stochastic error term;

RGDP;; — denotes the real gross domestic
product;

REMIT;; — the personal remittances comprise
personal transfers and employee compensation;

TRADE;; — as the ratio of imports plus exports;

FDI;; — refers to direct investment equity flows
in the reporting economy;
TAX;; — the government tax revenues.

To construct the panel data model, information
for Azerbaijan, Kazakhstan, Kyrgyzstan, Tiirkiye,
Uzbekistan, and Tajikistan was collected from
World Bank and IMF databases. Also, panel data
sets are data structures that contain time-series and
cross-sectional records. This combination allows for
observing changes over time while also registering
differences among units. The panel data method
improves prediction accuracy, increases degrees
of freedom, and helps address multicollinearity
by using a larger number of observations and
variation. In addition, it allows for controlling for
effects specific to different units of analysis. It
also enables the modeling of changing behaviors,
which increases the explanatory power of empirical
studies.

The empirical methodology employed in this
study is illustrated in Figure 1.

*Breusch-Pagan CD test
*Pesaran scaled LM test

ePesaran CD test
(LM and CD tests

*CIPS test
*CADF test

*IPS test .
estimator
estimator

» Westerlund
cointegration test
* Panel FMOLS

* Dumitrescue-
Hurlin  causality

panel test

Figure 1. Methodology structure of the study
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In econometric analyses of country-level panel
data, cross-sectional dependence and heterogeneity
may pose important methodological concerns.
Hence, it is crucial to carefully assess these issues
before determining the appropriate estimation
strategy. The presence of common factors
influencing the results, along with cross-sectional
dependence and unit heterogeneity, may lead to
biased estimates and weaken the robustness of
empirical findings. Therefore, when these problems
are present, the application of second-generation
econometric methods becomes necessary.

The analysis initially investigates the presence
of interdependence among panel units, which
may stem from similar policy practices, external
shocks, or unobserved common factors. To detect
cross-sectional dependence, the Pesaran CD,
Breusch—Pagan LM, Pesaran-scaled LM, and
bias-corrected LM tests are employed. Using
several complementary tests provides a more
robust assessment of cross-sectional dependence.
Identifying cross-sectional dependence is important
because it guides the selection of appropriate panel
unit root tests in the subsequent analysis. Cross-
sectional dependence refers to the condition in
which the error terms of the estimated models
for each unit in the panel dataset are correlated,
indicating a relationship among error terms from
different units within the dataset (Kumari & Singh,
2025; Yerdelen Tatoglu, 2017).

Following the identification of cross-sectional
dependence, it is essential to assess the slope
homogeneity of the dataset to determine which unit
root test to use. Ensuring the reliability of estimation
results requires addressing slope heterogeneity.
In panel data analysis, slope heterogeneity refers
to different responses among the units under
investigation (such as countries, companies,
individuals, etc.), both among themselves and
over time, indicating distinct dynamics (Pesaran &
Yamagata, 2008).

Two critical factors for selecting methods in
panel data analysis are cross-sectional dependence
and heterogeneity. The existence of cross-sectional
dependency, indicating the correlation of error
terms among units in the panel data set, dictates the
appropriate unit root test to employ. First-generation
unit root tests are recommended in the absence of
cross-sectional dependence among the units, but
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second-generation unit root tests are employed
when such dependence is present (Kumari & Singh,
2025). This study employed second-generation unit
root testing, specifically CADF, CIPS, and IPS.
Spurious regression may arise while analyzing
series that have a unit root (Alatrash et al., 2025).
Therefore, it is important to determine the existence
of a unit root.

The condition of heterogeneity, indicating
that variable coefficients in the model differ
between units or time, is crucial, as it dictates
the selection of the estimate method employed.
The simultaneous presence of cross-sectional
dependency and heterogeneity plays an important
role in selecting which causality tests to use. In
addition, to determine the appropriate causality test
for the study, it is essential first to identify the cross-
sectional dependence of the panel dataset (Dritsaki
& Diritsaki, 2020).

After unit root testing, the study examined
variable cointegration. The Durbin—Hausman
panel cointegration test, established by Westerlund
(2008), is used to assess the presence of a long-term
cointegration relationship in panel data models
where the variables exhibit varying integration
orders. The test is crucial in literature, particularly
for yielding accurate findings in mixed integration
frameworks where certain series are 1(0) and others
are 1(1). The methodology employs the Durbin—
Hausman approach within the error correction
model, yielding two distinct test statistics: the panel
statistic and the group statistic. The null hypothesis
posits the absence of a cointegration relationship.
In this regard, the test is sometimes favored as an
alternative to conventional panel cointegration tests
because of its comparatively flexible framework
concerning cross-sectional dependence and its
accommodation of varying integration orders.
Following the cointegration analysis, long-term
coefficients were estimated by the FMOLS and
DOLS estimators.

In the presence of the situations mentioned
above (the existence of cross-sectional dependence
and heterogeneity), the Dumitrescu-Hurlin panel
causality test in heterogeneous panels developed by
Dumitrescu and Hurlin (2012) can be used.

The regression proposed by Dumitrescu and
Hurlin (2012) for identifying causality in panel data
is as follows in equation (2):

13
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Vit = A+ Xke1 Vi Viek + Li=1 Bi Xie—r +
+é&ewithi=1,...,Nandt =1,...,T (2)

where:

Yit and Xit-k — two stationary variables for
every individual country in periods;

B;i — estimated coefficients of the explanatory
variables;

a; — intercept;

€jt — stochastic error term.

The null hypothesis of the test in equation (2)
is that there is no causal relationship in the panel
dataset for which the variable x Granger causes y. The
Dumitrescu and Hurlin test presumes that causality
may exist for some units, but not necessarily for all.
The Dumitrescu-Hurlin (2012) panel causality test
is a strong alternative in panel data analysis because
of its considerable advantages. The main advantage
of this test is that it can give good results even with
unbalanced panels. It also yields stronger inferences
by accounting for cross-sectional dependence and
correlation across units. Furthermore, it allows the

model to flexibly adjust to the data structure by
identifying the ideal lag length for each variable
independently in autoregressive processes.

RESULTS

This study explores the causality between
real GDP, remittances, trade openness, foreign
direct investment, and tax revenues by using the
Dumitrescu-Hurlin (2012) panel causality test. The
test starts by determining the existence of cross-
sectional dependence through four widely utilized
tests: the Breusch-Pagan LM test, the Pesaran scaled
LM test, the Bias-corrected scaled LM test, and the
Pesaran CD test. The presence of cross-sectional
dependence is critical for identifying which tests to
use in the study. This means there is a correlation
between the error terms obtained from each unit
in the panel dataset. Additionally, a shock in any
country in the panel will clearly affect the others.
The results of all these tests, as shown in Table 3,
consistently indicate significant evidence against
the null hypothesis of cross-sectional independence
at the 1% level.

Table 3. Cross-sectional dependence test results for every variable

Test/Variables RGDP REMIT TRADE FDI TAX
Breusch-Pagan LM 206.4691* 124.5082* 198.6532* 54.09779* 161.9215%
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Pesaran scaled LM 34.95732* 19.99337* 33.53034* 7.138246* 26.82407*
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Bias-corrected 34.79065* 19.82670* 33.36367* 6.971580* 26.65740%*
scaled LM (0.000) (0.000) (0.000) (0.0000) (0.000)
Pesaran CD 14.30439* 4.826467* 14.02616* 2.694330%* 12.37112*
(0.0000) (0.0000) (0.0000) (0.0071) (0.0000)
The values enclosed in parentheses within the table denote probability values.
*Denotes significance at the 1% level of significance.

Note: compiled by the authors

Before applying the causality analysis, it is
essential to perform both cross-sectional dependence
and heterogeneity analysis of the model. The model

Table 4. Slope homogeneity test result for the model

in equation (1) is displayed in Table 4 as the result
of slope homogeneity.

Method

Test stat. (P-value)

A test 2.957*
(0.003)
E adi test 3.575%
(0.000)

* is significant at the 1% significance level.

Note: compiled by the authors
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Given the complexity of economic relationships,
the likelihood of variables affecting the econometric
results of stationarity increases. Therefore, it
is necessary to determine the stationarity of
the variables that will be used in the analysis.
Subsequently, as all variables exhibit cross-sectional
dependence across countries and are heterogeneous,
we employ second-generation panel stationarity
tests, including CIPS, CAD, and IPS, to assess the

Table 5. Second-generation unit root test results

stationarity of the obtained panel data. The findings
indicate that the examined variables, except FDI
(1(0)), were non-stationary at their initial levels but
attained stationarity following the application of
the first difference, signifying they are integrated of
order one (I(1)). The results in Table 5 indicate that
all variables are I(1), signifying they are integrated
of order one.

Variables/ CIPS CAD IPS

Tests 1(0) 1(1) 1(0) I(1) 1(0) I(1)
RGDP -1.249 -3.297* 1.414 -2.151%* 0.7121 -3.276*
REMIT -1.063 -3.755% 1.504 -1.955%* -0.0048 -6.868*
TRADE -0.692 -3.267* 1.105 -1.769** 0.6683 -4.775
FDI -3.189* -4.996* -1.604%** -3.750* -3.1274* -8.710*
TAX -1.895 -4.256* 0.620 -2.014** -1.1289 -8.377*
*, ** and *** are significant at 1%, 5% and 10% significance levels.

Note: compiled by the authors

To determine the appropriate panel causality
test, cross-sectional dependence in the model is also
examined. The p-values of the LM, adjusted LM,
and LM CD tests are below the 1% significance

level. Therefore, the null hypothesis of cross-
sectional independence is rejected, indicating the
presence of cross-sectional dependence in the
model, as shown in Table 6.

Table 6. Cross-sectional dependence test results for the model

Test Stat. value p-value
LM 72.520% 0.000
LM adj 10.501%* 0.000
LM CD 5.901%* 0.000

*Indicates statistical significance at the 1% level.

The values in parentheses in the table represent probability values.

Note: compiled by the authors

The existence of a long-run relationship between
variables can be examined using conventional
cointegration tests when the variables are integrated
of the same order, typically I(1). However, when
some variables are 1(0) and others are I(1), many
conventional panel cointegration tests may
not be appropriate. In such cases, alternative
approaches are required. The Durbin—Hausman
panel cointegration test proposed by Westerlund
(2008) provides a framework for examining

Table 7. Durbin—Hausman panel cointegration test results

cointegration when the variables have different
orders of integration. The unit root test results in
Table 5 indicate that foreign direct investment is
stationary at I(0), whereas the remaining variables
are integrated at I(1). Therefore, the Westerlund
(2008) Durbin—Hausman panel cointegration test
was employed to examine the long-run relationship
among the variables in equation (1). The results are
presented in Table 7.

Cointegration Test Statistics t-stat. p-value
DH, -1.924 0.973
DH 1.289%** 0.099

*** Indicates statistical significance at the %10 level.
Note: compiled by the authors
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The DH, statistic does not reject the null
hypothesis of no cointegration, whereas the DH_
statistic provides weak evidence of cointegration at
the 10% significance level. Table 7 indicates that
there is no cointegrated relationship between the
variables,asshownby the DH testresults. According
to the results of the DH test, a cointegration
connection exists between the variables at the 10%
significance level. The difference corresponds with
the cross-section dependence heterogeneity shown
for the model. The cointegration relationship is
not generally applicable across all cross-sections,
it exists only in certain instances, which may
result in a statistically meaningful, though weak,

Table 8. FMOLS and DOLS results

panel statistic. Therefore, the results should not be
interpreted as contradictory but as an indication of
the heterogeneous structure of the panel dataset.
Consequently, it can be inferred that there is
statistically supported evidence of a long-term
relationship among remittances, economic growth,
trade openness, foreign direct investment, and tax
revenues.

After determining the existence of a long-term
cointegration relationship between the variables,
the long-term coefficients of the variables in the
model are estimated. Table 8 shows the results of
the FMOLS and DOLS estimators, indicating the
long-term relationship between the variables.

Variable Panel FMOLS Panel DOLS

Coefficient p-value Coefficient p-value
TRADE 1.1260* 0.000 1.2183* 0.000
FDI -1.7361%** 0.051 -2.2875%** 0.088
REMIT 10.7917%* 0.0137 3.8556%* 0.023
TAX -0.0073** 0.01872 -0.0027 0.399
* %% and *** indicate statistical significance at the 1%, 5%, and 10% levels

Note: compiled by the authors

According to Table 8, remittances have a
positive and statistically significant coefficient
at the 5% level in both the FMOLS and DOLS
models. The estimated coefficients range from
3.8556 to 10.7917, indicating a positive long-run
association between remittances and real GDP,
although the magnitude differs across the two
estimation methods. This difference suggests some
sensitivity of the estimated effect to the econometric
specification. The findings are consistent with
previous studies suggesting that remittances may
support economic performance through household
consumption, savings, and investment channels
(Eggoh et al., 2019; Kumar et al., 2018).

Upon evaluating the results of FMOLS and
DOLS collectively, it is evident that the trade
openness variable exerts a positive and statistically
significant influence on real GDP. Thus, a 1-unit
increase in trade openness is associated with an
increase in real GDP ranging between 1.1260 and
1.2183. The positive and statistically significant
coefficients at the 1% level in both estimation
methods demonstrate that the rise in trade volume
fosters long-term growth in Azerbaijan, Kazakhstan,
Kyrgyzstan, Tiirkiye, Uzbekistan and Tajikistan.

Also, trade openness seems to be associated
with positive effects on economic performance
through greater integration into global markets,
where export-oriented structures and access to
imported intermediate inputs might result in
higher productivity (Melitz, 2003; Dollar & Kraay,
2004; Amiti & Konings, 2007). In addition to this,
while the FMOLS estimates suggest a statistically
significant relationship between tax revenues
and real GDP, the DOLS estimates show that the
coefficient becomes statistically insignificant. This
indicates that tax revenues may be sensitive to the
estimation method employed.

On the contrary, the negative effect of foreign
direct investment implies that capital inflows do
not necessarily lead to stronger real GDP in the
selected countries. In the selected countries, the
concentration of foreign investments in sectors
primarily involving natural resources, energy,
or limited technology diffusion may not have
contributed to growth as expected due to profit
transfers and weak technological spillover effects
(Alfaro et al., 2004; Asiedu, 2002; Poelhekke &
van der Ploeg, 2013). Additionally, this outcome is
consistent with the Dutch disease approach, which
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suggests that foreign capital inflows can exert
pressure on the real exchange rate, reducing the
competitiveness of productive and tradeable sectors
(Lartey et al., 2012; Combes et al., 2012).

The Dumitrescu-Hurlin panel causality test,
formulated by Dumitrescu and Hurlin (2012), is
employed in heterogeneous panel data models, as
indicated by the results in Tables 3, 4, 5, and 6.
Table 9 presents the outcomes of this examination.

Table 9. Dumitrescu-Hurlin panel causality test results

The null hypothesis of the Dumitrescu-Hurlin
causality test for panel data assumes that there is
no causal relationship among the variables in the
panel dataset. The alternative hypothesis states that
a causal relationship exists among the variables
of at least one unit. Upon analyzing Table 9, it
was determined that certain variables exhibit
unidirectional causation, while others demonstrate
bidirectional causality and no causality.

H, hypothesis W-stat Z-bar statistics P-value Causality direction
RGDP—REMIT 1.44358 0.38552 0.6999 REMIT—RGDP
REMIT—RGDP 2.47046 1.75188%** 0.0798
RGDP—-TAX 0.87343 -0.37313 0.7091 No causality
TAX—RGDP 1.31331 0.21218 0.8320
RGDP—FDI 0.98398 -0.22602 0.8212 No causality
FDI—-RGDP 0.92324 -0.30684 0.7590
REMIT—TAX 2.63382 1.96925%* 0.0489 REMIT—TAX
TAX—REMIT 4.06146 3.86885* 0.0001
FDI—-REMIT 2.61509 1.94431%** 0.0519
REMIT—FDI 2.75102 2.12518%** 0.0336 REMIT«FDI
FDI-TAX 1.57193 0.55630 0.5780 No causality
TAX—FDI 2.27267 1.48870 0.1366
TRADE—REMIT 2.16443 1.34467 0.1787
REMIT—TRADE 0.90201 -0.33509 0.7376 No causality
RGDP—TRADE 0.88732 -0.35464 0.7229 TRADE—RGDP
TRADE—RGDP 2.69259 2.04745%* 0.0406
TRADE—TAX 1.69638 0.72189 0.4704 No causality
TAX—TRADE 0.39660 -1.00759 0.3137
FDI-TRADE 2.63859 1.97559%** 0.0482 FDI-TRADE
TRADE—FDI 1.59095 0.58161 0.5608
* %% and *** indicate statistical significance at the 1%, 5%, and 10% levels

Note: compiled by the authors

The results in Table 9 indicate a unidirectional
Granger causal relationship from remittances to
real GDP, from trade openness to real GDP, and
from foreign direct investment to trade openness. In
contrast, bidirectional Granger causal relationships
are found between remittances and tax revenues
and between remittances and foreign direct
investment. Consistent with these findings, several
studies report a predictive relationship between
migrant remittances and the economic performance
of recipient countries (Eggoh et al., 2019; Sobiech,
2019; Islam, 2022; Benhamou & Cassin, 2021;
Kumar et al., 2018). However, other studies find no
significant effect of remittances on economic growth
(Dujava & Kalovec, 2020; Yadeta & Hunegnaw,
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2022), while some report negative effects (Karadag
et al., 2019; Bird & Choi, 2020). The bidirectional
Granger causal relationship between remittances
and foreign direct investment suggests a feedback
mechanism in which each variable contains
predictive information about the other.

The Dumitrescu-Hurlin causality test revealed
no Granger causal relationship between variables.
Table 9 indicates the variables for which no Granger
Causal Relationship was identified. Accordingly,
no predictive relationships were found between real
GDP and tax revenues, between FDI and real GDP,
between foreign direct investment and tax revenues,
between trade openness and real GDP, and between
trade openness and remittances.
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CONCLUSION

This study analysed the correlation among
remittances, trade openness, FDI, tax revenues,
and real GDP utilising data from 2005 to 2023,
encompassing five Turkic Republics (Azerbaijan,
Kazakhstan, Kyrgyzstan, Tiirkiye, and Uzbekistan)
and Tajikistan. Due to the identification of cross-
sectional dependence and heterogeneity among
the variables, second-generation econometric
tests were employed in the analyses. The Durbin-
Hausman test results by Westerlund (2008) have
validated the existence of a long-term cointegration
relationship among the variables.

The long-term coefficients derived from the
FMOLS and DOLS estimators indicate that
remittances and trade openness exert a statistically
significant and positive influence on real GDP.
Conversely, it has been established that FDI exert a
substantial yet adverse effect on real GDP. Besides,
the long-term coefficients derived from the FMOLS
estimator are statistically significant, but the long-
term coefficients derived from the DOLS estimator
are statistically insignificant.

The FMOLS and DOLS estimates indicate that
remittances and trade openness are positively and
statistically significantly associated with real GDP
in the long run. Remittances are significant at the
5% level in both models, while trade openness is
significant at the 1% level. In contrast, FDI has a
negative coefficient in both FMOLS and DOLS
estimates, although the relationship is statistically
significant only at the 10% level. The effect of
tax revenues is less robust, as the coefficient is
statistically significant in the FMOLS model but
insignificant in the DOLS model.

The Dumitrescu—Hurlin panel causality results
provide evidence of a one-way Granger causal
relationship from remittances to real GDP at the
10% significance level. This finding suggests
that remittances contain predictive information
about future economic growth in the selected
economies and is consistent with previous studies
(Kumar et al.,, 2018; Abduvaliev & Bustillo,
2020). The positive long-run association between
remittances and real GDP also highlights the
potential role of migrant transfers in supporting
domestic consumption, savings, and investment.
Accordingly, policies aimed at reducing remittance
transfer costs and expanding the use of formal

financial channels may strengthen the contribution
of remittances to economic activity and financial
inclusion, in line with SDG 10. Moreover, directing
remittance resources toward education, healthcare,
entrepreneurship, and productive investment may
enhance their long-run contribution to economic
development (Khan, 2025; Pal et al., 2022).

The results also show a negative long-run
association between FDI and real GDP in the
selected economies. This finding suggests that the
contribution of foreign investment depends not only
on its volume but also on its sectoral composition
and quality. In resource-rich economies such as
Azerbaijan and Kazakhstan, a substantial share
of foreign investment has been concentrated in
extractive industries rather than manufacturing,
innovation, and research and development.
Such a structure may generate relatively limited
employment and technological spillovers, while
weak linkages with domestic firms and the
repatriation of profits may reduce the long-run
growth benefits of FDI. These factors may help
explain the negative FDI coefficients obtained from
both the FMOLS and DOLS estimations. Therefore,
policies should place greater emphasis on attracting
FDI that promotes knowledge transfer, innovation,
productivity growth, and stronger linkages with
domestic enterprises.

The  Dumitrescu—Hurlin  results  further
indicate bidirectional Granger causality between
remittances and tax revenues and between
remittances and FDI. These findings suggest
important interactions between migrant transfers,
foreign investment, and fiscal processes. From
a policy perspective, strengthening institutional
quality, tax administration, financial transparency,
and the formalisation of remittance-related
economic activity may help broaden the tax base
and improve the productive use of external financial
inflows (Bangake et al., 2025). Overall, the findings
underline the importance of policies that not only
attract external financial resources but also improve
the institutional and financial conditions required to
transform them into sustainable long-run economic
growth.
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ABSTRACT

The dairy sector plays an important role in ensuring Kazakhstan’s food security, but its development is
characterized by structural imbalances, limited technological modernization, and high dependence on
production and investment factors. The aim of the study is to evaluate the relationship of investment,
price and production factors with the dynamics of milk production in Kazakhstan in 2004-2024, taking
into account lag effects and the structural gap in official statistics starting in 2022. The information base
was compiled by the annual data of the Food and Agriculture Organization of the United Nations and the
Bureau of National Statistics of the Republic of Kazakhstan for 2004-2024. Descriptive statistics, Pearson
correlation analysis, ADF and KPSS tests, multiple least squares regression, multicollinearity diagnostics,
and alternative specification analysis are applied. The results showed that the preferred model explains
95.3% of the variation in milk production. The most significant positive relationship was found for real
investments in agriculture (B = 0.461; p = 0.002) and average dairy productivity of cows (B = 0.305; p =
0.018). The producer price index did not demonstrate a statistically significant relationship with the volume
of production (B = 0.021; p = 0.836). Taking into account the revision of official statistics for 2022-2024 has
significantly increased the explanatory power of the model. The results show that the main factors in the
development of Kazakhstan’s dairy sector are investment and increased productivity, while price signals
without technological modernization do not ensure a steady increase in production.
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AHHOTALUMUA

MO/I0UHbI CEKTOP UFPAET BaXKHYHO po/b B 0becrneyeHnn NpoaoBoAbLCTBEHHON 6e3onacHocTM KasaxcTaHa,
OLHAKO ero pasBUTUE XapaKTEPU3YEeTCA CTPYKTYPHbIMWU AUCMPOMNOPLUAMMU, OFPAHUYEHHOM TEXHOIOMMYe-
CKOM MOAepHMU3aLMeN U BbICOKOM 3aBUCUMOCTbIO OT MPOU3BOACTBEHHbIX U MHBECTULIMOHHbIX GAKTOPOB.
Llenb uccnefoBaHUs OLEHUTb B3aMMOCBA3b MHBECTULMOHHDBIX, LLEHOBbLIX M MPOU3BOACTBEHHbIX (AKTO-
POB C AMHAaMMKOW NPOM3BOACTBA MOJIOKA B KasaxctaHe 3a 2004-2024 rr. ¢ y4eTOM NaroBbix 3PpPeKToB U
CTPYKTYPHOrO pa3pbiBa oPULLMaNbHON CTaTUCTUKN HaumHasa ¢ 2022 r. MIHpopmaLmMoHHyto 6a3y coctaBuam
erkerogHble aaHHble MpoaoBONbCTBEHHOM U Ce/IbCKOX03AMCTBEHHOW opraHu3auum OOH u Bropo Haumo-
HaNbHOW cTaTUCTUKK Pecnybimkmn KaszaxctaH 3a 2004—2024 rr. [MpyMeHeHbl onmcaTe/ibHas CTaTUCTUKA, Kop-
pensLMOoHHbIV aHanus MupcoHa, TecTbl ADF 1 KPSS, MHOXecTBeHHan perpeccua MeTogomM HamMeHbLUNX
KBaApaToB, ANArHOCTUKA MY/IbTUKOIIMHEAPHOCTU U aHA/IU3 a/IbTEPHATUBHbIX CreumbuKaumii. PesynbtaTsl
MOKas3anu, YTo NpeanoYTuTeNbHaa moaesnb o0bbacHAeT 95,3% Bapuaunn obbema NpPoM3BOACTBA MOJOKA.
Hanbonee 3HaUMMan NONOKMUTENbHAA CBA3b YCTAHOBNEHA ANA PeasibHbIX MHBECTULMI B CEIbCKOe XO3AM-
ctBo (B=0,461; p =0,002) 1 cpegHeii MONIOYHOM NPOAYKTMBHOCTM Kopos (B = 0,305; p =0,018). UHAeKc ueH
NpPou3BOAMTENEN HE NMPOAEMOHCTPUPOBA/ CTaTUCTUYECKM 3HAUYMMOM CBA3K C 06bemMoM npounsBoacTea (B
=0,021; p = 0,836). YueT nepecmoTpa opuLMaNbHON CTAaTUCTUKM 32 2022—2024 IT. CYLLECTBEHHO MOBbICU/
06BACHAOLLYIO CMOCOHBHOCTb MoAeNu. [onyYeHHble pe3yabTaTbl NOKa3blBatOT, YTO OCHOBHbIMW GaKTOpamm
pa3BUTUA MOJIOYHOTO ceKTOpa KasaxcTaHa BbICTyNatoT MHBECTULMW U NOBbILLIEHWE NPOAYKTMBHOCTH, TOrAa
KaK LLeHOBble CUTrHa/bl 6€3 TEXHOI0rMYECKON MOAEPHU3aLMKN He 06ecneynBatoT YCTOMYMBOrO YBENNYEHUA
NMpOn3BOACTBA.
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INTRODUCTION

Milk production plays a strategic role in ensuring
food security, supporting rural development,
and maintaining the sustainability of the agri-
food system. In Kazakhstan, dairy farming is
an important branch of agriculture, supplying
socially significant food products and providing
raw materials for the dairy processing industry.
According to the Bureau of National Statistics of the
Republic of Kazakhstan, the production of all types
of milk amounted to 3.63 million tonnes in 2024.
However, data from 2022 onward are not directly
comparable to earlier observations due to a special
revision of official livestock statistics based on
updated administrative records (Bureau of National
Statistics, 2025). At the same time, the sector has
undergone significant structural changes: the share
of agricultural enterprises and farms in total milk
production increased from 8.9% in 2004 to 38.9%
in 2024. Nevertheless, most of the milk production
still comes from household farms, which limits
the adoption of modern technologies, reduces the
marketability of the output, and increases regional
disparities in the sector's development (FAO, 2022;
OECD, 2023; FAS, 2025).

Previous studies identify investment, herd
productivity, and producer prices as important
factors associated with the development of dairy
production. The productivity of dairy -cattle
farming, reflected in the average milk yield per cow,
is regarded as one of the main drivers of output
growth, since improvements in animal productivity
make it possible to achieve a sustained increase
in production volumes without a proportional
expansion of the cattle population. Producer prices
send market signals and influence investment
decisions and output supply (Han et al., 2022;
Néglova & Rudinskaya, 2021). The adoption of
digital transformation tools, including supply chain
digitization and predictive maintenance, can support
the modernization of food production, reduce waste,
and improve energy and resource efficiency (John et
al., 2025).

Despite the considerable number of studies
devoted to dairy-sector development, most examine
individual aspects of the industry, such as farm
productivity, investment activity, supply-chain
organization, government support, and technological
modernization (Malik et al., 2022; Headey et al.,

2024). In Kazakhstan, published studies primarily
focus on assessing the current state of the industry,
the challenges of innovative development, and the
financial sustainability of agricultural enterprises
(Baiguzhinova et al., 2025; Kireyeva et al., 2024;
Akhmetova et al., 2026a; Akhmetova et al., 2026b).
At the same time, there is a notable lack of research
that analyzes long-term official statistical data using
a unified econometric model that accounts for the
lagged effects of investment and price factors, as
well as the structural break in the statistical series
caused by the revision of the official statistical
methodology after 2021.

The aim of this study is to assess the relationship
between investment, price, and production factors
and the dynamics of milk production in Kazakhstan
during 2004-2024, accounting for lagged effects and
the structural break in official statistics beginning
in 2022. The empirical analysis uses annual
official statistics, descriptive analysis, Pearson
correlation analysis, alternative multiple-regression
specifications, multicollinearity diagnostics, and
residual diagnostic tests. The estimated coefficients
are interpreted as statistical associations rather than
definitive causal effects.

The scientific novelty of the study lies in the joint
empirical assessment of real agricultural investment,
producer prices, and dairy herd productivity within
a unified econometric framework that explicitly
accounts for the lagged effects of economic factors
and the discontinuity caused by the revision of official
livestock statistics in 2022-2024. This approach
provides a more cautious interpretation of long-term
changes in officially recorded milk production. The
findings may inform the development of agricultural
policy measures to promote investment, increase
dairy herd productivity, support technological
modernization, and improve the sustainability of
Kazakhstan’s dairy sector.

LITERATURE REVIEW

Recent studies consider dairy farming to be one of
thekey sectors ofthe agri-food system, contributing to
food security, rural employment, and the sustainable
development of rural areas. At the same time, the
efficiency of the dairy sector is determined not only
by production volumes but also by a combination of
economic, production, and institutional factors that
influence productivity, investment activity, and the
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competitiveness of producers (Arvidsson Segerkvist
et al., 2020; Fiorillo & Amico, 2024; Adesogan &
Dahl, 2020). Studies focusing on Kazakhstan also
emphasize the persistent structural problems of the
sector, including the high share of household farms,
regional disparities in production, an insufficient
level of technological modernization, and the need
to improve the investment attractiveness of dairy
farming (Smagulova et al., 2023; Akhmedyarov et
al., 2023; Yesbolova et al., 2025; Jussibaliyeva et
al., 2022; Sun et al., 2026). Recent Kazakhstan-
specific research also identifies the main prospects
for the sustainable development of the dairy sector
and emphasizes the importance of technological
modernization, investment activity, and institutional
support (Baiguzhinova et al., 2025).

Despite the considerable number of publications,
research on the factors influencing the development
of the dairy sector remains relatively fragmented. A
substantial proportion of studies focus on individual
elements of the production and distribution chain,
including production organization, processing,
logistics, supply integration, and risk management
(Guarnaschelli et al., 2020; Hassan et al., 2021;
Azizsafaei et al., 2022; Vieira et al., 2020; Danese
et al., 2020). This approach allows individual
processes to be examined in detail; however, it
limits understanding of how macroeconomic and
production factors jointly determine national-level
milk production dynamics. Optimization methods
are increasingly applied to improve production
planning, logistics, and resource allocation across
dairy supply chains (Malik et al., 2022).

Investment is recognized in academic
literature as one of the most robust determinants
of milk production growth. Economic theory
suggests a positive relationship between capital
investment and production volume, driven by
the modernization of production facilities, the
introduction of new technologies, and more efficient
resource utilization. Empirical studies confirm that
investment contributes to increased productivity
in dairy cattle farming, although its impact most
often occurs with a certain time lag, since the
effects of farm construction, equipment acquisition,
and herd renewal materialize gradually (Ma et al.,
2020; Olagunju et al., 2022; Swittyk et al., 2021).
More broadly, R&D expenditure and technological
innovation are significantly associated with
economic growth in Kazakhstan, although the

Ixonomuxa: cmpamezus u npakmuxka. T. 21, Ne 3, 2026 /Economy: strategy and practice. Vol. 21. No 3, 2026

direction and strength of these relationships vary
across individual indicators (Kireyeva et al., 2021).
At the sectoral level, the sustainability of dairy
enterprises' investments is regarded as an important
prerequisite for improving the competitiveness of
Kazakhstan’s dairy sector (Akhmetova et al., 2024).
Accordingly, this study assumes that real investment
in agricultural fixed capital has a positive effect on
milk production volume.

Recent studies also emphasize the role of
digital transformation in improving production
efficiency. Supply chain digitization and predictive
maintenance can reduce waste and improve
energy and resource efficiency in food production
and distribution (John et al., 2025). A systematic
review by Akhmetova et al. (2026a) demonstrates
the importance of agribusiness digitalization for
productivity and sustainability, while Akhmetova et
al. (2026b) provide dairy-specific evidence on the
relationship between digital transformation and the
economic efficiency of dairy farms in Kazakhstan.

Another important production factor is dairy
herd productivity. Unlike the extensive expansion
of the cattle population, an increase in average
milk yield reflects improvements in production
efficiency, breeding practices, the feed base, and
animal housing conditions. A study by Borawski
et al. (2020), conducted across European Union
countries, showed that differences in milk production
volumes are largely explained by variations in
animal productivity and resource availability.
Similar conclusions were presented by Bianchi et
al. (2022), Kosar et al. (2022), and Klapkiv et al.
(2023), who identify productivity growth as the
main source of long-term production expansion.
Naglova and Rudinskaya (2021) examine the factors
influencing the technical efficiency of dairy farms in
the European Union, while Han et al. (2022) analyze
productive efficiency and trade opportunities for
dairy farms in Kazakhstan.

Considerable attention in the economic literature
is devoted to price-related factors. According to
classical economic theory, an increase in producer
prices should stimulate an expansion of product
supply by raising the expected profitability of
production. However, research shows that this
mechanism does not always operate directly. In
dairy farming, producers’ responses to price changes
are usually delayed, since adjustments in production
volumes require time to expand the herd, implement
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investment projects, and adapt production processes
(Ben Abdallah et al., 2020; Hillen, 2021). In
addition, research findings indicate asymmetric
price transmission along the value chain, whereby
increases in producer selling prices only partially
offset rising production costs (Onegina et al., 2022;
Rudinskaya & Boskova, 2021). Costa et al. (2022)
also note that differences in farm-gate milk prices
have varying effects on the efficiency of different
types of farms. Accordingly, this study assumes
a positive, albeit potentially less pronounced,
relationship between the producer price index and
milk production volume.

Domestic demand is another important factor
in the sector's development. Growth in the
consumption of milk and dairy products creates
incentives to expand production; however, the
impact of demand is primarily reflected in long-
term structural changes in the market. Studies by
Cheng et al. (2022), Headey et al. (2024), Liang et
al. (2020), Jia et al. (2022), and Kimsanova et al.
(2024) show that dairy consumption is determined
by household income levels, demographic changes,
urbanization, and dietary preferences. At the same
time, consumption is closely associated with several
other macroeconomic indicators, increasing the
risk of multicollinearity among the explanatory
variables when constructing regression models. For
this reason, the consumption indicator was included
in the preliminary stage of the analysis, and its effect
was assessed alongside multicollinearity diagnostics
and comparisons of alternative model specifications.

The official revision of statistical data by the
Bureau of National Statistics of the Republic of
Kazakhstan is particularly important for interpreting
the results (Bureau of National Statistics, 2025).
Beginning in 2022, selected livestock statistics for
peasant (farm) enterprises and household farms were
revised on the basis of updated administrative data
from farm household records, in accordance with

the Rules for Revising Published Official Statistical
Information for Statistical Purposes. This revision
resulted in a structural break in the milk production
series, reflecting a change in statistical methodology
rather than economic processes alone.

Thus, the literature review shows that most
studies examine the effects of individual factors
influencing the development of the dairy sector-
investment, productivity, prices, or consumption-
primarily in isolation. In Kazakhstan, there remains
a lack of research that integrates macroeconomic
and production indicators into a unified econometric
model that accounts for the lagged effects of
economic factors and the structural break in the
official statistical series. Addressing this research
gap determines the present study's focus and the
selection of explanatory variables.

METHODOLOGY

The empirical dataset comprised official FAO
and Bureau of National Statistics data for 2004—
2024 on the development of dairy farming in
Kazakhstan. The volume of milk production across
all types, measured in thousand tonnes, was used
as the dependent variable. At the initial stage, an
expanded set of macroeconomic and production
indicators was compiled, including the producer
price index for raw milk, fixed-capital investment
in agriculture, per capita consumption of milk and
dairy products, the share of agricultural enterprises
and farms in total milk production, average milk
yield, the number of cows, gross output from dairy
cattle farming, foreign trade indicators, the share of
agriculture in GDP, pasture area, the GDP deflator,
and population size. The final set of factors was
determined based on the results of correlation
analysis, multicollinearity diagnostics, and the
economic interpretation of the models (Table 1).

Table 1. Variables included in the preferred regression model

Variable

Unit of measurement

Transformation

Milk production across all farm categories

Thousand tonnes

Dependent variable

Real fixed-capital investment in agriculture

Million KZT at constant 2024 prices

One-year lag

Producer price index for raw milk

Percent One-year lag

Average milk yield per cow

Kilograms per cow

Current value

Statistical revision dummy

Binary variable

1 for 2022-2024; 0 otherwise

Note: compiled by the authors based on FAO (2025) and Bureau of National Statistics (2025)
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Investment values were expressed in constant
2024 prices using the GDP deflator, thereby
removing the effect of inflation. Given the delayed
effect of investment, real investment was included
in the model with a one-year lag. A similar lag
was applied to the producer price index because
producers’ responses to price changes also occur
with a time lag.

To ensure comparability with the data, changes
to the official statistical methodology were taken
into account. In accordance with the Rules for
Revising Published Official Statistical Information,
the Bureau of National Statistics of the Republic of
Kazakhstan conducted a special revision of selected
livestock indicators for 2022-2023 based on updated
administrative data from household records (Bureau
of National Statistics, 2025). Consequently, a dummy
variable was included in the model, taking the value
of 1 for the period 2022-2024 and 0 for the preceding
years.

The initial dataset included 21 annual observations
for 2004-2024. Because of the use of one-year lags,
the preferred regression model was estimated with
20 observations. Before estimating the regression
models, the stationarity of the time series was assessed
using the augmented Dickey—Fuller and KPSS tests.

The study involved the sequential application of
descriptive statistics, Pearson correlation analysis,
and multiple regression using the ordinary least
squares (hereinafter — OLS) method. To assess
the robustness of the results, several alternative
specifications were estimated, including linear,
lagged, and log-linear models, as well as a model
accounting for the structural break in the statistical
series.

The empirical analysis was conducted in six stages:

(1) data collection and preparation;

(2) descriptive statistical analysis;

(3) stationarity testing using the ADF and KPSS tests;

(4) correlation analysis and multicollinearity
diagnostics;

(5) estimation and comparison of alternative
OLS specifications;

6) model diagnostics and robustness testing.

The alternative specifications included linear,
lagged, and log-linear models, as well as models
with and without the statistical revision dummy.
Model quality was evaluated using the coefficient
of determination (R?), adjusted R?, RMSE, and the
F-test. Model diagnostics included variance inflation
factors (hereinafter — VIF), the Breusch-Pagan test
for heteroskedasticity, HC3-robust standard errors,
the Durbin—Watson and Breusch-Godfrey tests
for autocorrelation, the Ramsey RESET test for
model specification, and the Jarque-Bera test for the
normality of residuals. In addition, standardized
coefficients were calculated to compare the relative
strength of the explanatory factors' effects.

All calculations were performed using MATLAB
R2024b. The critical level of statistical significance
was set at p < 0.05, while results with p <0.10 were
considered marginally statistically significant.

RESULTS

An analysis of the data for 2004-2024 indicates
that the development of dairy farming in Kazakhstan
was characterized by uneven dynamics in both
production and macroeconomic factors. Between
2004 and 2021, milk production increased from
4,556.8 to 6,247.2 thousand tonnes; however,
beginning in 2022, the official time series shows a
sharp decline. This break does not reflect an actual
reduction in production but is attributable to the
revision of the official statistical methodology and
the use of updated administrative data in compiling
livestock indicators. Descriptive statistics for the
indicators under study are presented in Table 2.

Table 2. Descriptive statistics of the study variables for 20042024

Variable N | Mean | Median | Std. Dev. | CV, % | Minimum | Maximum
Milk production, thousand tonnes 211 5,028.7 | 5,182.4 | 768.73 | 15.29 | 3,354.6 6,247.2
Producer price index, % 21| 109.77 | 109.60 7.16 6.53 97.80 127.70
Real agricultural investment, million KZT 21|565,480 | 413,240 | 269,170 | 47.60 | 285,450 | 1,103,500
Per capita dairy consumption, kg/year 21| 224.86 | 227.20 | 20.53 9.13 189.10 261.30
Total dairy consumption, thousand tonnes 211 4,062.3 | 40194 | 664.12 | 16.35 | 3,008.4 5,053.7
Organized-sector share, % 21| 20.05 18.13 10.17 | 50.75 8.90 38.90
Average milk yield, kg/cow 211 2,295.2 | 2,280.0 | 111.17 4.84 2,108.0 2,542.0
* Monetary indicators are expressed in constant 2024 prices.

Note: authors’ calculations based on official statistics and MATLAB estimates
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The indicators presented in the table show that
real investment in agricultural fixed capital and the
share of agricultural enterprises and farms in total
milk production exhibited the greatest variability,
reflecting the scale of the sector’s structural
modernization. By contrast, the producer price
index and average milk yield changed much more

Milk Production and Average Milk Yield in Kazakhstan

gradually. Per capita consumption of milk and dairy
products also showed relatively low variability,
indicating stable domestic demand throughout the
period under review.

Figure 1 shows that until 2021, growth in milk
production was accompanied by a steady increase in
average milk yield per cow.
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Figure 1. Dynamics of milk production and average milk yield in Kazakhstan for 2004-2024

This indicates a gradual shift in the sources of
sectoral growth from the extensive expansion of the
cattle population toward improvements in animal
productivity. After 2022, despite the sharp decline
in officially reported production volume due to a
change in statistical methodology, the average milk
yield continued to increase, further confirming the

Table 3. Pearson correlation matrix

absence of any actual deterioration in production
efficiency.

To provide a preliminary assessment of the
relationships among the variables, a correlation
analysis was conducted, and the results are presented
in Table 3.

Variable Milk pro- Producer Real in- Total con- Milk |Organized| Dummy
duction price index | vestment sumption yield share 2022
Milk production 1.000 - - - - - -
Producer price ~0.140 1.000 - . . - -
index
Real investment —0.083 0.120 1.000 - - - -
Total consumption 0.111 —0.091 0.824%** 1.000 - - -
Milk yield —0.315 —0.009 0.757%** 0.829%** 1.000 - -
Organized share —0.298 —0.027 (0.894%** 0.890%** 0.936%** 1.000 -
Dummy 2022 —0.840%** 0.187 0.539%* 0.367 0.732%** | 0.719%** 1.000
% <(0.001; **p <0.01; *p < 0.05. Pearson correlation coefficients are reported

Note: compiled by the authors

28 Dxonomuxa: cmpamezus u npakmuxa. T. 21, Ne 3, 2026 /Economy: strategy and practice. Vol. 21. No 3, 2026




SKOHOMMYECKU POCT U YCTOMUYUBOE PA3BBUTUE

The correlation matrix reveals that the full-sample
pairwise relationships between milk production and
real investment (r = —0.083), average milk yield (r =
—0.315), and the organized-sector share (r =—0.298)
are weak and negative. These coefficients should
not be interpreted as evidence of adverse economic
effects, since they are strongly influenced by the
structural break in the official production series after
2022. This interpretation is supported by the strong
negative correlation between milk production and
the statistical revision dummy (r = —0.840; p <
0.001). By contrast, real investment is strongly
correlated with total consumption (r = 0.824),
average milk yield (r = 0.757), and the organized-

Table 4. Augmented Dickey—Fuller unit root test

sector share (r = 0.894), while the organized-
sector share is closely associated with average
milk yield (r = 0.936). These relationships indicate
that capitalization, productivity growth, market
expansion, and organizational transformation
occurred simultaneously, thereby creating a
potential multicollinearity risk that was addressed
through alternative model specifications and VIF
diagnostics. The producer price index exhibits only
weak correlations with the other variables.

Before estimating the regression models, the
stationarity of the time series was tested using
the augmented Dickey-Fuller test. The results are
presented in Table 4.

Variable ADF p-value, | ADF p-value, first | KPSS p-value, Inference
level difference level
Milk production 0.686 0.001 0.012 I(1)
Real investment 0.615 0.006 0.010 1(1)
Producer price index 0.021 0.001 0.100 1(0)
Total consumption 0.662 0.001 0.013 1(1)
Milk yield 0.503 0.001 0.058 Trend-stationary/ borderline
Organized share 0.598 0.036 0.010 1(1)
For the ADF test, the null hypothesis is the presence of a unit root; for the KPSS test, the null hypothesis is stationarity.

Note: compiled by the authors

The tests indicated mixed stationarity properties
across the wvariables. Milk production, real
investment, total consumption, and the organized-
sector share were classified as I(1), while the producer
price index was stationary in levels and average
milk yield was trend-stationary or borderline. These
properties should be considered when interpreting
the regression results. In addition, the structural
break in the official time series after 2022 was
accounted for by including a dummy variable,

Table 5. Comparison of alternative regression models

thereby preserving the economic interpretability of
the model and reducing the risk of biased coefficient
estimates.

Following the preliminary data analysis, several
alternative multiple regression specifications were
estimated. These differed in the composition of the
explanatory variables, the use of lagged effects, and
the method employed to account for the structural
break in the official time series. A comparison of the
models is presented in Table 5.

Model Main explanatory variables N | R?> | Adjusted R? | RMSE | AIC | BIC
Ml Milk yield + lagged real investment + lagged PP+ |20 0.953 0.940 191.1 |271.1]276.1
Dummy 2022

M2 Real investment + total consumption + PPI + Dummy |21{0.930 0.913 227.3 [291.8]297.0
2022

M3 Organized share + total consumption + PPI + Dummy |21 |0.920 0.900 243.0 [294.6|299.8
2022

M4 Pre-2022 lagged specification 17]0.820 0.778 199.8 |231.8|235.1

M5 Milk yield + current real investment + PPI + Dummy |21 0.948 0.934 196.8 [285.7]291.0
2022

M6 Real investment + total consumption + milk yield + PPI |21|0.948 0.930 203.2 [287.7]294.0

+ Dummy 2022

Note: compiled by the authors
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The comparison shows that all models
demonstrate a high goodness of fit; however, model
M1 exhibits the best statistical characteristics. This
model includes lagged real investment, the lagged
producer price index, average milk yield, and a
dummy variable accounting for the change in the
official statistical methodology after 2022. For this
model, the coefficient of determination is R? = 0.953,
the adjusted coefficient of determination is 0.940, and
the F-statistic is statistically significant at p < 0.001,
indicating the model’s high explanatory power.

Table 6. Regression results for the preferred lagged model

The use of a lag structure proved to be both
economically and statistically justified. Unlike
current investment, capital investment affects
milk production only after the completion of the
investment cycle, through the modernization of
production facilities and the introduction of new
technologies. Similarly, producers’ responses to
changes in purchase prices are delayed due to the
biological characteristics of dairy farming.

The estimation results for the preferred model
are presented in Table 6.

. . OLS OLS | HC3ro- | HC3 |Standard-
Variable Coefficient| OLS SE t-statistic | p-value | bust SE | p-value | ized p
Intercept —684.110 [2,062.400| —0.332 | 0.745 |2,272.600 | 0.768 -
Average milk yield 2.264 0.835 2.713 0.016 0.850 0.018 0.305
Lagged real agricultural investment| 0.001318 | 0.000314 | 4.198 0.001 | 0.000342 | 0.002 0.461
Lagged producer price index 2.251 6.626 0.340 0.739 10.714 0.836 0.021
Statistical revision dummy, —3,091.200 | 208.020 | —14.860 | <0.001 | 194.980 | <0.001 | —1.450
2022-2024
Model fit statistics
Observations 20
R? 0.953
Adjusted R? 0.940
RMSE 191.1
F-statistic 75.6
Model p-value <0.001
The dependent variable is milk production, measured in thousand tonnes. Real agricultural investment is expressed
in constant 2024 prices and included with a one-year lag. The producer price index is also included with a one-year
lag. The statistical revision dummy equals 1 for 2022—-2024 and 0 otherwise. OLS SE denotes the conventional OLS
standard error, while HC3 robust SE denotes the heteroskedasticity-consistent standard error. Standardized B coeffi-
cients are reported only for continuous explanatory variables.

Note: compiled by the authors

The estimates show that real investment in
agricultural fixed capital has the greatest impact
on milk production volume. The coefficient on
lagged investment remains positive and statistically
significant both with conventional standard errors
and after the HC3 correction. According to the
estimate, a KZT 1 billion increase in real investment
is associated with an increase in milk production
of approximately 1.318 thousand tonnes in the
following year, ceteris paribus. The standardized
coefficient (B = 0.461) is the highest among the
continuous factors included in the model, indicating
that investment activity plays the leading role in the
long-term development of the dairy sector.

Average milk yield per cow is another important
factor. An increase of 100 kg in productivity
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is associated with an increase in production of
approximately 226.4 thousand tonnes, while the
standardized coefficient (B = 0.305) confirms
the substantial contribution of technological
improvement and production efficiency. The joint
significance of investment and productivity indicates
that sustainable production growth is achieved
primarily through sectoral modernization and more
efficient use of resources.

In contrast to the aforementioned factors, the
lagged producer price index did not demonstrate
a statistically significant independent effect. This
indicates that short-term changes in purchase
prices alone are insufficient to sustain increases in
production volumes without corresponding capital
investment and productivity growth.
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As shown in Figure 2, the fitted values closely
track the long-term dynamics of milk production,

including the shift in the level of the time series after
2022.

Cs%tagaarison of Actual and Model-Predicted Milk Production in Kazakhstan
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Figure 2. Actual versus predicted milk production

The coefficient on the 2022-2024 dummy
variable, which reflects the effect of the change in
statistical methodology, is of particular importance.
Its negative and highly statistically significant value
indicates a structural break in the official time series,
attributable to the revision of administrative data
rather than to an actual decline in milk production.
Consequently, ignoring this effect would have

Table 7. Regression diagnostic tests

resulted in substantial bias in the model parameters.

The absence of systematic deviations between the
actual and predicted values confirms the adequacy of
the selected specification and the correct treatment
of the structural break in the official statistics. The
reliability of the estimates obtained was additionally
assessed using a set of diagnostic procedures, the
results of which are presented in Table 7.

Diagnostic Statistic | Result Interpretation

Maximum VIF 4.013 <5 No severe multicollinearity
Breusch—Pagan LM 5458 | p=0.243 Homoskedasticity is not rejected
Jarque—Bera 0.996 | p=0.408 Residual normality is not rejected
Durbin—Watson 1.005 Below 2 Possible positive residual autocorrelation
Ramsey RESET 5204 | p=0.022 Possible functional-form incompleteness
Maximum Cook's distance 0.439 <1 No single observation is overwhelmingly influential
Observations above Cook's 4/n 1 - Sensitivity check recommended
threshold

HC3 robust inference Applied — Coefficient inference robust to heteroskedasticity

Note: compiled by the authors

The inclusion of a dummy variable reflecting

the change in official statistical methodology in

20222024 allowed the structural break in the

Ixonomuxa: cmpamezus u npakmuxka. T. 21, Ne 3, 2026 /Economy: strategy and practice. Vol. 21. No 3, 2026

time series to be accounted for and reduced the
risk of biased parameter estimates. The diagnostic
procedures indicated no severe multicollinearity
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or heteroskedasticity and did not reject residual
normality. However, the Durbin—Watson statistic
suggested possible positive autocorrelation, while the
Ramsey RESET test indicated possible functional-
form misspecification. Therefore, the estimated
coefficients should be interpreted as robust statistical
associations rather than definitive causal effects.

The robustness of the results was further assessed
through a sequential comparison of alternative
specifications. In model M2, the positive effect of dairy
product consumption persists; however, after applying
HC3 robust standard errors, its statistical significance
becomes marginal. In model M3, the inclusion of the
share of agricultural enterprises leads to a substantial

Table 8. Log-linear robustness model

increase in multicollinearity, indicating a strong
interrelationship among the processes of capitalization,
productivity growth, and institutional transformation
within the sector. Models M4 and MS5 confirm
the robustness of the positive effect of investment
regardless of whether the period of statistical revision is
considered, whereas the inclusion of additional factors
in M6 provides virtually no improvement in model
quality and only strengthens the interrelationships
among the regressors. Overall, the comparison results
confirm that model M1 provides the most robust and
economically interpretable estimates.

The estimation results of the log-linear model are
presented in Table 8.

Variable Coefficient Standard error t-statistic p-value
Intercept —4.1965 2.6817 —1.565 0.137
Producer price index 0.001868 0.001329 1.405 0.179
Log of real agricultural investment 0.065632 0.031913 2.057 0.056
Log of average milk yield 1.5155 0.3762 4.028 0.001
Statistical revision dummy, 2022-2024 —0.60945 0.03791 —16.075 <0.001
Model fit statistics

Model statistic Value

Observations 21

R? 0.953

Adjusted R? 0.942

RMSE 0.0405

F-statistic 81.6

Model p-value <0.001

The dependent variable is the natural logarithm of milk production. Real agricultural investment and average milk
yield are also expressed in natural logarithms. Accordingly, their coefficients can be interpreted as elasticity. The
producer price index is included in levels. The statistical revision dummy equals 1 for 2022—-2024 and 0 otherwise.

Note: compiled by the authors

The logarithmic specification confirmed the
robustness of the conclusions obtained from the
linear model. The coefficient on the logarithm of
average milk yield was 1.5155 and was statistically
significant at the 1% level (p = 0.001), allowing it
to be interpreted as an elasticity coefficient: a 1%
increase in average milk yield is associated with an
approximately 1.52% increase in milk production,
ceteris paribus. The elasticity with respect to
real investment was 0.0656 and was statistically
significant at the 10% level (p = 0.056), indicating
a positive, although comparatively moderate,
effect of capital investment. As in the linear model,
the producer price index did not demonstrate a
statistically significant independent effect.

The dummy variable for the period 20222024
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remained highly statistically significant (p < 0.001),
confirming the robustness of the structural break in
the time series. Given the logarithmic form of the
model, the corresponding coefficient is equivalent to
adecrease of approximately 45.6% in the conditional
level of officially recorded production, reflecting
the consequences of the change in statistical
methodology and the updating of administrative
data rather than an actual decline in milk production.
Thus, the log-linear model supports the conclusions
of the main specification and demonstrates the
robustness of the results regardless of the functional
form of the relationship.

To assess the effect of accounting for the structural
break, models with and without the dummy variable
were directly compared (Table 9).
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Table 9. Effect of accounting for the structural break on model performance

Model performance statistic | Without structural dummy | With structural dummy (2022-2024) | Change
Observations (N) 21 21 —
Adjusted R? 0.050 0.934 +0.884
RMSE (thousand tonnes) 749.13 196.79 —73.7%
AIC 341.15 285.73 —55.42
BIC 345.33 290.96 —54.37
Note: The model without the dummy variable ignores the statistical revision of official livestock data introduced in
2022. The second specification includes a dummy variable equal to 1 for 2022-2024 and 0 otherwise. Lower values
of RMSE, AIC and BIC indicate superior model performance.

Note: compiled by the authors

Accounting for the structural break caused by
the revision of the official statistical methodology
in 2022 substantially improves the fit of the
econometric model. The inclusion of the dummy
variable increases the adjusted coefficient of
determination from 0.050 to 0.934, reduces the
model’s root mean square error by almost 74%,
and substantially lowers the AIC and BIC values.
The results show that omitting the structural-break
dummy substantially worsens model fit and may
bias the estimated coefficients. Therefore, the use
of a dummy variable is a necessary for reducing
specification bias and improving comparability of
the factors influencing the development of milk
production in Kazakhstan.

The positive effect of investment identified in
this study is consistent with recent research on the
technological modernization of dairy farms, while
also allowing the temporal mechanism of this effect
to be specified more precisely. Using data from 251
dairy farms in China, Yu et al. (2025) found that a
1% increase in digital investment raises technical
efficiency by an average of 0.029%. After accounting
for potential endogeneity and conducting robustness
checks, the estimated effect ranged from 0.015%
to 0.085%. In the present study, the elasticity of
milk production with respect to real investment
was 0.0656 (p = 0.056), while the standardized
coefficient of lagged investment in the linear model
reached B = 0.461 (p = 0.002). Despite differences
in the dependent variables, the direction of the
results is consistent, and the elasticity estimated for
Kazakhstan falls within the range reported by Yu et
al. (2025). An important distinction is the identified
one-year lag: capital investment affects output after
equipment has been commissioned, farms have
been modernized, and the production base has been
renewed. This interpretation is consistent with the
dynamic analysis by Ali (2021), according to which

Ixonomuxa: cmpamezus u npakmuxka. T. 21, Ne 3, 2026 /Economy: strategy and practice. Vol. 21. No 3, 2026

the average productivity growth of Dutch dairy farms
was 1.1% per year, including 0.5% attributable to
technical progress, while the returns to quasi-fixed
resources depended on the intertemporal costs of
their adjustment.

The substantial effect of average milk yield is
also consistent with the findings of international
studies; however, in the present research, this effect
is quantitatively assessed for the first time at the level
of Kazakhstan’s national milk production. Based
on an analysis of more than 5,400 observations
from Swiss dairy farms, Schorr and Lips (2018)
found that an increase in milk yield of 1,000 kg
per cow raised annual income per family worker
by an average of CHF 2,660, or approximately 6%.
For the most successful group of farms, the effect
reached CHF 7,210, or about 16%, whereas for the
least efficient farms, further increases in milk yield
did not necessarily improve financial performance.
In the model for Kazakhstan, a 100 kg increase in
average milk yield is associated with an increase in
production of approximately 226.4 thousand tonnes;
the standardized coefficient is f = 0.305 (p = 0.018),
while the logarithmic specificationyields an elasticity
of 1.5155 (p = 0.001). Therefore, improvements in
herd productivity represent a significant source of
growth in aggregate output, although the findings of
Schorr and Lips (2018) indicate that the economic
return from higher milk yields at the individual farm
level may depend on management quality and the
farm’s initial level of efficiency.

The absence of an independent effect of the
producer price index does not contradict research
on price transmission, since price changes along
the value chain and the response of physical output
represent distinct economic processes. Using
monthly data from the South African dairy industry
for 2000-2024, Ramakgasha and Thaba (2026)
identified asymmetric price transmission among
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the farm, processing, and retail levels. The speed
of adjustment toward long-run equilibrium was
approximately 32%, while the transmission of price
changes from the farm level to retail was about 51%.
In the present study, the lagged producer price index
has a very small standardized coefficient of B =0.021
and remains statistically insignificant after the HC3
correction (p = 0.836); its effect is also insignificant
in the logarithmic model (p = 0.179). This means
that price changes may be transmitted among
participants in the dairy value chain, but they do not,
by themselves, ensure an expansion of production in
the absence of investment, technological upgrading,
and productivity growth.

The findings regarding domestic demand also
require a differentiated interpretation. Applying the
Almost Ideal Demand System model to panel data
from rural households in Bangladesh, Mahfuza et
al. (2024) obtained positive expenditure elasticities
for liquid, powdered, and condensed milk of 1.013,
1.856, and 1.060, respectively. These estimates
indicate that an increase in household purchasing
power can substantially raise the consumption of
dairy products. In the present study, the models that
included aggregate consumption demonstrated lower
quality than the preferred specification incorporating
lagged investment and herd productivity (Table 4).
After accounting for production factors in the final
model, real investment (p = 0.461; p = 0.002) and
average milk yield (B=0.305; p=0.018) retained the
strongest effects, while the consumption indicator
was not included in the final specification. This
suggests that domestic demand determines the size
of the dairy market, whereas long-term production
growth is driven to a greater extent by investment
activity and improvements in animal productivity.

The increase in the share of agricultural
enterprises and farms from 8.9% to 38.9% indicates
the continuing organizational transformation
of Kazakhstan’s dairy sector. The institutional
significance of this process is supported by the
findings of Kaliyeva et al. (2021): the adjusted
willingness of Kazakhstan’s citizens to pay for
a policy supporting the establishment of dairy
cooperatives amounted to KZT 86.61 per litre, or
approximately 29% of the market price, while the
aggregate public valuation of such a policy reached
approximately KZT 267 billion per year. At the
same time, the results of the correlation analysis
show a strong relationship between the share of the

organized sector and real investment (r = 0.894), as
well as average milk yield (r = 0.936), indicating
that the processes of organizational concentration,
capital accumulation, and technological
modernization occur simultaneously. Therefore, the
development of organized forms of farming should
be regarded primarily as an institutional foundation
for increasing investment activity and productivity
rather than as an independent factor driving growth
in production volumes.

Overall, comparison with international studies
shows that the long-term growth of milk production is
driven not by a single factor but by an interconnected
process of capital accumulation, technological
change, and productivity improvement. In
Kazakhstan, the strongest continuous factor is lagged
real investment (B = 0.461; p = 0.002), followed by
average milk yield (B = 0.305; p = 0.018), whereas
the lagged producer price index has no independent
effect (=0.021; p=10.836). An additional feature of
the Kazakhstani time series is the statistical revision
of data after 2022: including the corresponding
dummy variable increases the adjusted R* from
0.050 to 0.934 and reduces the RMSE by 73.7%.
Therefore, the estimated coefficients should be
interpreted in light of the fact that the sharp change
in officially recorded production primarily reflects
the updating of administrative data and statistical
methodology rather than a comparable economic
decline in physical output. Official publications
of the Bureau of National Statistics also indicate
that special revisions of livestock indicators were
conducted on the basis of updated administrative
data from farm records.

CONCLUSION

The study provided a comprehensive economic
assessment of the factors determining the dynamics
of milk production in Kazakhstan, based on
official statistical data for 2004-2024. Unlike most
previously published studies, the analysis focused
on the joint consideration of macroeconomic and
production factors, taking into account the specific
features of national statistics and the structural
revision of data conducted beginning in 2022.

The results showed that real investment in the
fixed capital of agriculture and average milk yield per
cow have the greatest influence on milk production
volume. The use of a lagged specification confirmed
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that the effect of investment is not immediate but
occurs with a time delay, which is consistent with
the economic nature of the investment process. By
contrast, the producer price index did not demonstrate
a statistically significant independent effect after
production factors were considered, indicating
that price signals alone do not ensure sustainable
production growth without improvements in the
sector’s technological efficiency.

The inclusion of a dummy variable reflecting
the change in official statistical methodology in
2022-2024 allowed the structural break in the time
series to be explicitly accounted for and reduced the
risk of biased parameter estimates. The diagnostic
procedures indicated no severe multicollinearity
or heteroskedasticity and did not reject residual
normality. However, the Durbin—Watson statistic
suggested possible positive residual autocorrelation,
while the Ramsey RESET test indicated possible
functional-form incompleteness. Therefore, the
estimated coefficients should be interpreted as
statistically robust associations rather than definitive
causal effects.

The findings can inform government support
measures for the dairy sector aimed at stimulating
long-term investment, increasing dairy cattle
productivity, and  promoting technological
modernization. The proposed approach also makes
it possible to account for the effects of changes in
official statistical methodology when analyzing
long-term time series.

A limitation of the study is its reliance on
aggregated annual national-level data, which do not
capture regional heterogeneity in dairy farming or
differences among producer categories. A promising
direction for further research is the development of
panel data models for the regions of Kazakhstan,
as well as the inclusion of additional indicators
characterizing government support for the sector,
foreign trade activity, climatic conditions, and the
technological level of agricultural enterprises.
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ABSTRACT

The population's participation in the stock market depends not only on the availability of investment
instruments but also on financial knowledge and assessments of one’s own financial situation. This study
examines financial literacy and stock market participation in Oman, considering demographic differences
and the role of financial well-being in their relationship. The study uses methods of descriptive statistics,
hierarchical binary logistic regression, and the Karlson—Holm—Breen (KHB) decomposition method. The
empirical basis consisted of the results of an online survey conducted from February to June 2026 in Muscat,
Salalah, and Sohar. Of the 1,000 questionnaires distributed, 786 responses were received; after verification,
739 respondents were included in the final sample. The results showed relatively low objective financial
literacy: 47% of respondents answered questions about interest rates correctly, 41% about inflation,
and 36% about financial risks. At the same time, 62% of participants reported a high level of financial
well-being, while only 26% reported participating in the stock market. Regression analysis revealed a
positive relationship between financial literacy and participation in the stock market (odds ratio — 1.42 in
the second model and 1.33 in the third), while for financial well-being, this indicator was 1.25. Additional
analysis indicates its possible mediating role in the relationship under consideration. The obtained results
indicate the need to develop practical financial skills among the population of Oman, along with increasing
the availability of investment services.
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dunHaHcoBanA rpamoTHOCTb, PMHAHCOBOe Baarononyune
U yyactue B OHA0BOM PbIHKE: SMNUPUYECKUE AaHHble
OmaHa

Axmep N.2*, Acum 3.2, KampaH X.?
2 Konneoxc busHeca, YHusepcumem bypalimu, wocce Coxap bypalimu, 3nb-bypalimu, OmaH

Ona uutuposaHua: Axmeg W., Acum 3. n KampaH X. (2026). ®unHaHcoBas rpaMoTHOCTb, $MHaHCOBOE
6narononyyne un ydactme B GOHOAOBOM PbIHKE: IMNUPUYECKME AaHHble OmaHa. DKOHOMMKA: cTpaTerusa u
npakTuKa, 21(3), 39-53. https://doi.org/10.51176/1997-9967-2026-3-39-53.

AHHOTAUMA

Yyactne HaceneHua B GOHAOBOM PbIHKE OMpeaenseTcd He TO/NbKO AOCTYNMHOCTbHO WMHBECTULMOHHbIX
WHCTPYMEHTOB, HO WU YpOBHEM (UHAHCOBbLIX 3HAHWW, @ TAKMKe OLEHKOM COBCTBEHHOro (GMHAHCOBOrO
nonoxeHua. Llenb umccnepoBaHMA — OLEHMTb B3aMMOCBA3b (QUHAHCOBOM TPAaMOTHOCTM M yyacTuA
HaceneHMA OmaHa B ¢$OHAOBOM pPbIHKE C YYETOM COLMANbHO-LAEMOrpadUUECcKMX PasaAnMYUii U Poau
¢duHaHcoBoro 6aaronosyyma B JAaHHOW B3aMMOCBA3W. B paboTe Mcnosb3oBaHbl MeToAbl onucaTesbHOM
CTAaTUCTUKM, Mepapxmyeckas BMHaApHasA NIOrMCTUYECKasa perpeccus U meTton Aekomnosuumm KapncoHa-—
Xonma—bpuHa (KHB). SMnMpUYeckyto OCHOBY COCTaBMAWM pPe3y/abTaTbl OH/IANH-0MNPOCca, NPOBEAEHHOTO C
deBpana no noHb 2026 roga B MackaTte, Canane n Coxape. M3 1000 pacnpocTpaHEHHbIX aHKET NoslyYeHo
786 0TBETOB, MOC/IE NPOBEPKU B UTOFOBYHO BbIOOPKY BKAtOYEHBI 739 pecnoHAeHTOB.Pe3ynbTaTbl MOKasanu
CPaBHUTE/IbHO HU3KUI YpPOBEHb OOBLEKTUBHOM PUHAHCOBOM FPAMOTHOCTU: Ha BOMPOCHI O MPOLLEHTHbIX
CTaBKax npaBu/IbHO OTBETUAN 47% pecnoHAeHToB, 06 MHbAAUNKM — 41%, 0 PUHAHCOBbLIX PUCKax — 36%,
npu 3TomM 62% y4aCTHUMKOB OTMETWUAWN BbICOKMI YpOBEHb GUHAHCOBOro Haaromnosyyns, a o6 yyvactuu
B $OHAOBOM pbIHKE COOBLMAN TONbKO 26%. PErpeccMoHHbIA aHaNM3 BbIABUA MONOXKUTE/IbHYIO CBA3b
$MHAHCOBOM FPAaMOTHOCTU C yyacTMem B GOHAOBOM pbiHKe (OTHOWeHMe waHcoB — 1.42 BO BTOpOM
mozenu n 1.33 B TpeTbelt), Toraa Kak a41a puHaHcoBoro 6aarononyymsa gaHHbIN NokasaTenb coctasua 1.25.
JononHuTenbHbI aHaINM3 YKasblBaeT Ha ero BO3MOMKHYI MOCPEAHUYECKYHD POJib B PAaCCMaTpMBAEMOIA
B3aMMOCBA3N. lNonyYeHHble pe3ynbTaTbl CBUAETENbCTBYIOT O HEOOXOAMMOCTM Pa3BUTUA MPAKTUYECKUX
dUHaHCOBbIX HaBbIKOB HaceseHMAa OMaHa HapAa4y € NOBbILWEHUEM AOCTYNMHOCTU MHBECTULMOHHbIX YCAYT.

K/TKOYEBbBIE C/TOBA: ¢nHaHCOBaA 3KOHOMMKA, PUHAHCOBAA rPaMOTHOCTb, PUHAHCOBOE Biarononyyme,
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INTRODUCTION

Stock market participation is an important driver
of financial system development and personal
wealth accumulation. It may also contribute to
individuals’ sense of financial security and well-
being (Liu et al., 2024; Yun & Mao, 2025). This
issue is particularly relevant to Oman, a high-
income economy with a developing stock market.
According to FinStatGlobe (2026), stock market
activity accounted for 3% of Oman's GDP,
compared with the regional average of 8.7%. Low
stock market participation is not unique to Oman
and is widely discussed in the literature as the stock
market participation puzzle (Duraj et al., 2025).

A thorough literature review shows that stock
market participation is influenced by numerous
factors, including stock expectations, the nature
of stocks, the risks involved, and risk preferences
(Menkhoff & Westermann, 2025). Agarwal
et al. (2026) found that government-provided
infrastructure and facilities influence individuals'
investment behavior, as they tend to receive more
information, access to resources, and development
opportunities that encourage stock market
investment. It is also highlighted that the more
people are aware of and use technology (e.g., mobile
technology), the more they are inclined to invest
(Fatima & Chakraborty, 2025). Bucher-Koenen et
al. (2025) found that, alongside external factors,
intrinsic factors drive stock market participation,
as individuals can only make better use of external
opportunities when they are internally motivated.

One of the most influential internal and personal
factors is financial literacy, which is strongly related
to investment intentions and behaviors (Algam
& Hamshari, 2024). Financial literacy is also
considered an important predictor of investment
behaviors, including stock market participation
(Ameer & Khan, 2020; Bucher-Koenen et al., 2021;
Sapiri & Awaluddin, 2023). Therefore, we propose
that financial literacy is an important predictor of
stock market participation in Oman. However, the
financial literacy score for Omanis is 10.5, which
is lower than the OECD average (Mirzaei & Buer,
2022). Therefore, the proposed relationship needs
empirical testing. The study is important because
the Omani government has begun valuing the role
of financial literacy and embedded it in Vision
2040. Although financial literacy has two domains
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(objective and subjective financial literacy),
objective financial literacy is valued because it
provides a more accurate picture of literacy through
bias-free evaluation (Xin et al., 2024). Therefore,
this study first aims to understand Omani youth's
objective financial literacy level and their stock
market participation.

However, some recent studies suggest that
personal factors may influence financial literacy
and stock market participation (Mirzaei & Buer,
2022). For instance, age, education, family wealth,
occupation, and social groups (Changwony et
al., 2015; Gomes & Smirnova, 2021; Menkhoff
& Westermann, 2025; Vaarmets et al., 2019). A
literature review shows that empirical research
on this topic remains scant, especially in Oman.
Against this backdrop, the current study aims to
identify Omanis' level of financial literacy and
stock market participation.

This study also considers the role of financial
wellbeing in predicting stock market participation.
Financial wellbeing is important as it is a major
element of overall wellbeing in life (Netemeyer
et al., 2018). Past literature has highlighted that
financial wellbeing is instrumental for favorable
financial outcomes (e.g., Selvia et al., 2021). Recent
studies have highlighted that investment behavior
requires financial stability and support, which are
present when financial wellbeing is present (Algam
& Hamshari, 2024; Sorgente & Lanz, 2019).
Recent meta-analytic findings by Santini et al.
(2025) highlighted that financial wellbeing results
from positive individual factors and can also lead to
positive overall life outcomes. Therefore, studying
financial wellbeing is imperative, as it drives overall
life satisfaction and wellbeing.

Financial wellbeing is another factor that may
influence investment decisions. As an important
component of overall wellbeing, it reflects
individuals’ ability to meet their financial needs and
maintain financial security (Netemeyer et al., 2018).
Previous studies have linked financial well-being
to favorable financial outcomes and investment
behavior (Selvia et al., 2021; Algam & Hamshari,
2024; Sorgente & Lanz, 2019). Santini et al. (2025)
further highlighted its relationship with individual
characteristics and broader life outcomes. Research
also suggests that personal, environmental, and
institutional factors shape financial well-being,
with financial literacy identified as an important
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predictor (Hernandez-Perez & Cruz Rambaud,
2025; Lusardi & Streeter, 2023; Nanda & Banerjee,
2021). Nevertheless, evidence on the relationship
between financial literacy, financial well-being,
and stock market participation in Oman remains
limited.

This study examines financial literacy and
stock market participation in Oman, considering
demographic differences and the role of financial
well-being in their relationship. By examining these
factors together, the study contributes empirical
evidence from an Omani sample and offers insights
into the relationship between financial knowledge,
financial well-being, and investment behaviour.

LITERATURE REVIEW

Existing literature has highlighted the value of
stock market participation and its relationship with
financial literacy and financial well-being. However,
it has given limited attention to differences in
these factors across demographic groups. Previous
studies have highlighted the role of demographic
variables in stock market participation. For instance,
Menkhoff and Westermann (2025) identified that
age, education, family wealth, and risk-taking
propensity influence the likelihood of stock market
participation. In their empirical study, Gomes and
Smirnova (2021) observed that the likelihood of
investment is higher at younger ages, levels off in
middle age, and declines at older ages.

Vaarmets et al. (2019) identified that occupation
influences individuals’ interest in investments and
stocks. Ameriks and Zeldes (2004) highlighted
that investors' age largely influences investment
decisions, as younger individuals may be more
willing to take risks but have less experience
identifying them. Changwony et al. (2015)
highlighted that social groups influence individuals’
motivation to invest and their investment choices.
Christiansen et al. (2008) further argued that
education is another important predictor of stock
market participation, as economics and business
education increases individuals’ understanding of
financial markets and encourages participation.

Family background also matters, as families
with higher levels of financial literacy tend to
make more investments, including stock market
participation (van Rooij et al., 2011). Cole and
Shastry (2014) further highlighted that financial

education improves individuals’ understanding of
markets, finance and the economy, encouraging
them to pay closer attention to their financial
future and invest to achieve financial wellbeing.
Hong et al. (2004) emphasized the role of location
and background in financial choices, literacy and
investments. They identified that individuals living
in cities have more investment opportunities and
greater access to financial markets, which may
encourage stock market participation.

Taken together, these studies suggest that
demographic factors (e.g., age, education, family
background, and occupation) are associated with
financial literacy, financial wellbeing, and stock
market participation. Accordingly, the following
hypothesis is proposed:

H]I: Financial literacy, financial wellbeing, and
stock market participation differ significantly across
demographic groups.

According to Remund (2010), financial literacy
refers to one’s understanding of financial concepts
and ability to make financial decisions considering
economic and life circumstances. Previous studies
have shown that financial literacy predicts financial
behavior (Sivaramakrishnan et al., 2017; Zhao &
Zhang, 2020). Financial literacy encompasses two
major dimensions: subjective and objective financial
literacy (Nejad & Javid, 2018). The former reflects
individuals’ confidence in their financial abilities
(Alba & Hutchinson, 2000), while the latter refers
to their understanding of financial instruments,
principles, and concepts (Lusardi & Mitchell,
2014). Although both dimensions matter (e.g., Zhao
& Zhang, 2021), objective financial literacy more
directly assesses financial knowledge and is less
affected by self-reporting bias (Xin et al., 2024).

Therefore, this study uses objective financial
literacy to assess individuals’ financial knowledge.
Previous research has identified objective financial
literacy as an important determinant of investment
behavior (Kim et al., 2019), including stock
market participation (Akhtar & Das, 2019). Higher
objective financial literacy has also been associated
with a greater propensity to invest in risky assets
(Liao et al., 2017), including mutual funds (Chu et
al., 2017) and stocks (Thomas & Spataro, 2018).
Based on these findings, this study examines the
relationship between objective financial literacy
and stock market participation in Oman through the
following hypothesis:
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H2: Objective financial literacy is positively
related to stock market participation.

Previous research has also linked stock market
participation to financial wellbeing, defined as a
state in which individuals feel financially secure,
have financial freedom, and believe they can
meet their current and future financial needs and
achieve desired outcomes (Netemeyer et al., 2018).
Financial wellbeing may influence individuals’
ability to meet these needs and contribute to
overall life satisfaction. Under such circumstances,
individuals are more likely to plan and manage
their financial resources, including savings and
investments (Algam & Hamshari, 2024). Financial
wellbeing may also strengthen their ability to
manage resources effectively (Lusardi & Mitchell,
2014).

Financial wellbeing enables individuals to
manage their resources during difficult times and
stressful situations (Naami et al., 2023). This
may stem from the sense of financial protection
and security associated with financial wellbeing
(Cannon et al., 2024). Handranata et al. (2022) also
observed a relationship between financial wellbeing
and stock market investment, including during crises
such as the COVID-19 pandemic. Investments can
help protect financial health (Sriram et al., 2024) by
increasing the future value of invested funds.

Bucher-Koenen et al. (2023) identified a
relationship between stock market participation
and financial wellbeing, suggesting that investment
opportunities and financial security are closely
connected. Furthermore, higher levels of financial
wellbeing may encourage individuals to invest in
stocks. Parvin et al. (2026) also highlighted the role
of financial wellbeing in stock market participation,
suggesting that individuals who are more satisfied
with their financial situation may be more inclined
to invest. Based on these findings, the following
hypothesis is proposed:

H3: Financial wellbeing is positively related to
stock market participation.

Taken together, the reviewed studies suggest
that financial literacy and financial wellbeing are
associated with stock market participation, while
demographic characteristics may account for
differences across individuals. This study further
examines these relationships using empirical data
from Oman.
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RESEARCH METHODS

The research uses a quantitative approach with
a one-step (cross-sectional) design. The working-
age population of Oman (15-64 years) was
considered the general population. According to
Al-Jilani (2026), the number of Omani citizens is
3.04 million (excluding foreign citizens), of which
59.1%, or approximately 1.8 million people, belong
to this age group. To determine the required sample
size, the Yamane formula (Yamane, 1967) was used
by formula (1):

n=N/(1+ Ne?) (D)

where:
n — the required sample size;
N — the size of the population;
e — the error term.

With a permissible sampling error of 5% and
a population size of approximately 1.8 million
people, the calculation using formula (1) showed
that the required sample size is approximately 400
respondents. To further assess the minimum sample
size, considering a higher level of confidence,
Cochran’s formula (Cochran, 1977) was used, as
presented below in formula (2):

z%p-(1-p)
Nng = —62

(2)

where:

no — the estimated sample size;

Z — the critical value of the standard normal
distribution  corresponding to the selected
confidence level;

p — the estimated proportion of the population
possessing the trait under study;

e — the maximum allowable sampling error.

The calculation used a 99% confidence level,
which corresponds to Z = 2.576. Because no
preliminary information was available about the
distribution of the studied characteristics in the
population, p was set to 0.5. This approach makes it
possible to obtain the maximum calculated sample
size for the given parameters. The permissible error
was maintained at 5% (e = 0.05). Substituting these
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values into formula (2) yields 663.58, which, when
rounded up, amounts to 664 respondents. Thus, the
minimum sample size for the study was set at 664
participants.

Primary data were collected between February
and June 2026 through an online survey conducted
in major cities of Oman, including Muscat, Salalah,
and Sohar. The survey targeted individuals aged 18
and above who participated in household financial
decision-making and were familiar with basic
financial concepts. A total of 1,000 questionnaires
were distributed, and 786 responses were received.
After screening the responses against the inclusion
criteria, 739 valid questionnaires were retained for
further analysis. The final sample exceeded the
minimum sample size of 664 respondents calculated
using Cochran’s formula (2).

Convenience and referral sampling techniques
were employed to recruit respondents. These
methods were selected mainly because a complete
sampling frame was unavailable and because
they offered practical advantages in time and
resources (Jager et al., 2017; Etikan et al., 2016).
To obtain a more diverse sample, the researchers
recruited respondents across different demographic
categories, including gender, age, occupation,
marital status, household financial decision-making
role, and family type. Nevertheless, the non-
probability nature of the sampling procedure should
be considered when interpreting the findings and
generalising them to the wider Omani population.

The measurement instruments were adapted
from previous studies. Financial literacy was
assessed using three items adopted from Yang et
al. (2023), covering respondents’ understanding
of interest rates, inflation, and financial risk. Each
question offered multiple response options, with
correct answers coded as 1 and incorrect or other
responses coded as 0.

Financial wellbeing was measured using the
four-item scale developed by Handranata et al.
(2022). Responses were converted to binary values,
with “Agree” and “Strongly agree” coded as 1
and “Disagree”, “Strongly disagree”, and missing
responses coded as 0. Jeong and Lee (2016)
discussed a similar approach to dichotomizing
response scales.

Stock market participation was measured using
a binary question: "Have you invested in the stock
market, either directly or through a fund that invests

in stocks?" Responses were coded as 1 for "Yes"
and 0 for “No”. The question was adapted from
Zhao and Zhang (2021).

Data analysis was carried out in three stages.

(1) First, descriptive  statistics  were
calculated to examine the sample's demographic
composition and the distribution of financial
literacy, financial wellbeing, and stock market
participation. Pearson’s chi-square (y?) tests were
applied to assess associations between demographic
characteristics and the three variables, providing
the basis for testing H1.

(2) Second, hierarchical binary logistic
regression was employed to examine the
relationships between financial literacy, financial
wellbeing, and stock market participation. The
explanatory variables were introduced sequentially.
Model 1 included demographic characteristics as
control variables, Model 2 additionally incorporated
financial literacy, and Model 3 introduced financial
wellbeing. This procedure allowed us to examine
each predictor's contribution while controlling for
demographic differences, providing evidence to
test H2 and H3. Model fit and improvements across
successive models were assessed using the —2 log-
likelihood statistic and McFadden’s pseudo-R?.

(3) Third, an additional mediation analysis
was performed using the Karlson—Holm—Breen
(KHB) method, which allows effects to be
decomposed in nonlinear regression models. This
analysis examined the potential mediating role of
financial wellbeing in the relationship between the
three components of financial literacy (interest rates,
inflation, and risk) and stock market participation.
Total, direct, and indirect effects were estimated,
together with their statistical significance.

RESULTS

This section presents the results of an analysis
of financial literacy, financial well-being, and
Omani participation in the stock market. In the
first stage, we examined respondents' socio-
demographic characteristics and differences in
financial knowledge, including understanding
of interest rates, inflation, and financial risk. The
distribution of correct and incorrect answers, by
respondents' socio-demographic characteristics,
makes it possible to identify differences in financial
literacy between population groups (Table 1).
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Table 1. Demographic characteristics and distribution of financial literacy responses (N = 739)

Financial literacy
Sample Interest Inflation Risk
(%) Know | Don't know | Know |Don't know | Know |Don't know
Variable (n=347) (n=392) |(m=301)| (n=438) | (n=263) | (n=476)
Gender X?=18.65%** X?=16.92%** X?=17.52%**
Male 53.56 83.59 16.41 54.58 42.06 35.69 62.74
Female 39.86 13.42 79.63 42.06 54.58 62.74 35.69
Not specified 6.58 2.99 3.96 3.36 3.36 1.57 1.57
Age X?=123.55%* X?=111.69** X?=96.74***
<20 years 18.98 22.65 21.37 18.96 12.56 15.45 22.69
21-30 years 29.65 31.89 19.52 23.25 21.12 23.67 20.58
31-40 years 14.58 26.71 13.85 19.52 19.45 19.69 25.69
41-50 years 16.85 14.39 12.68 23.63 26.85 29.55 18.43
>50 years 19.94 4.36 32.58 14.64 20.02 11.64 12.61
Profession X2=4532%* X?=0.568 X?=66.98%**
Student 34.58 19.3 35.69 20.18 25.69 21.75 9.25
Job holder 29.38 34.09 12.68 23.69 18.58 53.75 21.39
Entrepreneur 7.65 27.98 23.75 26.58 26.86 12.65 33.59
Graduated job seecker 28.39 18.63 27.88 29.55 28.87 11.85 35.77
Marital Status X?=3.62 X?=5.85 X2=7.90**
Single 47.54 48.35 42.17 42.65 47.43 38.65 42.15
Married 33.83 43.75 51.31 48.9 50.68 43.55 49.52
Not specified 18.63 7.9 6.52 8.45 1.89 17.8 8.33
Decision-making role X2=79.55%%* X2=98.90%** X2=8().74%**
Dependent 53.68 12.35 57.63 18.69 23.75 18.74 25.45
Independent 23.57 31.68 18.69 23.55 18.69 22.65 20.67
Make major family decisions | 12.69 31.68 19.25 32.32 33.25 31.85 28.62
Only participate in family 10.06 | 24.29 443 25.44 2431 26.76 25.26
decisions
Family type X?=89.25%%* X?=75.69** X?=6.69
Nuclear family 12.25 19.63 32.69 10.35 35.69 21.58 25.12
Single-parent family 8.2 11.58 25.63 19.45 25.74 23.9 22.25
Extended family 45.35 36.85 18.25 32.65 12.45 20.18 22.18
Blended family 28.2 21.74 18.65 33.87 22.85 19.65 19.74
Not specified 6 10.2 4.78 3.68 3.27 14.69 10.71
x> — Pearson's chi-square statistic; *p < 0.05, **p < 0.01, **p < 0.001. Percentages are reported by response cat-
egory

Note: compiled by the authors.

Table 1 reveals the demographic profile (gender,
age, profession, marital status, decision-making
roles, and family type) and descriptive statistics
(financial literacy — inflation, interest, and risk).
The results show that most respondents were male
(53.56%), aged 30 years or younger (48.63%),
students (34%), single (48%), dependent (54%),
and living in an extended family (45%). Financial
literacy was low to moderate in the sample; 47%
responded correctly to questions of interest, 41% to
questions of inflation, and 36% to questions of risk.
These results align with Mirzaei and Buer (2022),
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who found that financial literacy was low in Oman
and that people with more knowledge had higher
savings and investment intentions.

The table also shows that gender is significantly
associated with financial literacy elements (Interest,
Inflation, and Risk). The male sample showed higher
financial literacy in interest and inflation. In contrast,
the female sample was better at understanding risk,
showing a significant imbalance between male
and female samples (X?>= 16.92-31.77, p<.001,
p<.0001). In addition, individuals under 30 are more
knowledgeable about interest (X2 = 123.55%%),
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inflation (X?= 111.69**), and risk (X* = 96.74
*%%). These results support previous literature, e.g.,
Zhao and Zhang (2021), who found that younger
individuals behave differently in financial matters
than other age brackets. These results also align
with Mirzaei and Buer (2022), who found that the
Omani population has different levels of financial
literacy by gender, age, and education.
Respondents' professions showed mixed
results across samples. Financial literacy differed
significantly by profession (interest and risk factors,
X?=45.32*% and X?=66.98 ***), with job holders
showing a higher level of understanding of interest
and risk. Entrepreneurs and students displayed the
lowest level of understanding of the elements of
financial literacy. Marital status was significantly
associated with financial wellbeing (X*= 6.63, p <
0.05), but not with stock market participation (X*=
4.56, p > 0.05). Married individuals were more
knowledgeable about financial risks (X?>=7.90*%).

Individuals' decision-making roles were also
significantly associated with interest (X?>=79.55%%),
inflation (X?=98.90**), and risk (X?>=80.74**), with
independent individuals or those who contributed to
family decisions showing higher financial literacy
(understanding of interest, inflation, and risk).

The results also show significant differences in
family understanding of interest (X?=89.25%*%*),
inflation (X*>=75.69***), and financial literacy
(X?=42.96**). Members of the extended or blended
family have a better understanding of interest and
inflation. Family type did not affect understanding
of the risk element. The results show that gender,
age, profession, decision-making roles, and family
type are the main factors affecting financial literacy.
Marital status was significantly associated only
with risk-related knowledge. Table 2 presents
demographic results related to financial well-being
and stock market participation.

Table 2. Descriptive statistics for financial well-being and stock market participation

Financial Financial Stock market | Stock market
Variable well-being: High wellbeing: participation: | participation:

(n = 459) Low (n =280) | Yes (n=189) No (n = 450)
Gender X?=12.56%* X2=12.56
Male 75.68 24.32 76.25 23.75
Female 81.36 18.64 22.68 72.82
Not to specify 1.03 2.36 1.07 3.43
Age X?=9.79 X?=124.05***
<20 years 20.18 18.48 2.05 1.05
21-30 years 19.65 21.58 14.36 19.52
31-40 years 18.2 19.85 38.65 28.95
41-50 years 23.65 23.62 29.78 35.62
>50 years 18.32 16.47 15.16 14.86
Profession X?=75.09%* X2=50.81***
Student 11.25 42.57 9.67 21.59
Job holder 32.35 16.63 51.28 19.58
Entrepreneur 42.25 9.54 15.38 13.68
Graduated job secker 14.15 31.26 23.67 45.15
Marital Status X?=6.63 X2=4.56
Single 51.09 48.91 46.57 40.06
Married 48.91 51.09 41.92 51.35
Not to specify 0 0 11.51 8.59
Decision-making role X?=15.23* X2=81.35%*
Dependent 17.18 20.32 24.5 51.05
Independent 21.39 23.65 31.68 23.68
Make major family decisions 39.58 36.81 24.76 12.59
Only participate in family decisions 21.85 19.22 19.06 12.68
Family type X?=42.96** X?=16.95%**
Nuclear family 12.59 | 33.61 18.36 | 23.25
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Single parent family 18.56 29.6 12.35 19.62
Extended family 32.74 19.65 36.58 28.65
Blended family 31.56 12.59 18.54 22.15
Not specified 4.55 4.55 14.17 6.33

category

x> — Pearson's chi-square statistic; *p < 0.05, **p < 0.01, **p < 0.001. Percentages are reported by response

Note: compiled by the authors.

Table 2 presents descriptive results for financial
well-being and stock market participation.
Financial well-being was classified as high for
62% of respondents, with 62% reporting they
felt financially well. The table reveals that only
26% of the respondents invested in the stock
market (either directly or indirectly). These
results reveal high financial well-being and low
stock market participation in the sample. Gender
was also significantly associated with stock
market participation, with males more inclined to
participate.

The results show that stock market participation
was higher in the 31-50 age group (X?>=124.05%%),
and well-being did not differ across age groups.
Profession showed mixed results across samples:
well-being  (X?>=75.09***) and stock market
participation  (X?>=50.81***) differed across
samples, with job holders showing higher financial
well-being and stock market participation.
Entrepreneurs and students had low stock market
participation, while students and graduate job
seekers had the lowest financial well-being.
Marital status did not differ in financial well-being
and stock market participation (i.e., X*=6.63 and
X?=4.56, respectively). Individuals' decision-

making roles were also significantly associated with
financial well-being (X*=15.23*) and stock market
participation (X*=81.35**), with individuals who
were independent or contributed to family decisions
showing greater intent to participate in the stock
market through investment.

The table also presents the effects of family
type on financial well-being and stock market
participation. The results reveal a significant
difference in stock market participation by family
type (X*=76.95***). Members of extended or
blended families also have higher levels of financial
well-being, while members of extended families
participate in the stock market. Family type did not
affect understanding of the risk element. The results
show that gender, age, profession, decision-making
roles, and family type are the main factors affecting
financial well-being and stock market participation.
In contrast, marital status does not affect financial
literacy or stock market participation. Based on
Tables 1 and 2, the results support H1.

The effects of demographic variables and
predictors (financial literacy and financial well-
being) are further tested through hierarchical
logistic regression as shown in Table 3.

Table 3. Hierarchical binary logistic regression predicting stock market participation

Stock Market Participation

Variable Model-1 Model-2 Model-3

Exp (p) S.E. Exp (p) S.E. Exp (p) S.E.
Intercept 3.28 0.71 0.63 0.79 0.35 0.85
Gender (Ref: Female)
Female 0.38%* 0.41 0.42%%* 0.39 0.45%* 0.31
Not to specify 0.09 0.63 0.11 0.62 0.09 0.54
Age (Ref: <20 years)
21-30 years 0.12 0.25 0.14 0.39 0.16 0.29
31-40 years 0.48%* 0.37 0.46%* 0.35 0.44%** 0.30
41-50 years 0.32%* 0.54 0.30%* 0.52 0.28** 0.33
>50 years 0.08 0.56 0.07 0.63 0.06 0.67
Profession (Ref: Student)
Job holder | o42¢* | 023 | 048** [ 019 | 052#* [ 0.18
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Entrepreneur 0.21** 0.32 0.23** 0.35 0.29%* 0.21
Graduated job seeker 0.08 0.41 0.07 0.39 0.10 0.38
Marital status (Ref: Single)

Married 0.09 0.68 0.19%* 0.5 0.2%** 0.37
Not to specify 0.02 0.72 0.05 0.69 0.04 0.77
Decision making role (Ref: Dependent)

Independent 0.15%%* 0.54 0.28%** 0.28 0.32%** 0.35
Make major family decisions 0.227%%* 0.31 0.29%** 0.25 0.34%%* 0.29
Only participate in family decisions 0.06 0.63 0.09 0.59 0.09 0.57
Family type (Ref: Nuclear family)

Single parent family 0.09 0.65 0.08 0.69 0.09%* 0.42
Extended family 0.26** 0.28 0.29%* 0.25 0.32%* 0.28
Blended family 0.25%* 0.36 0.26** 0.29 0.28%* 0.25
Not to specify 0.07 0.68 -0.06 0.54 -0.05 0.56
Financial Literacy 1.42%* 0.2 1.33%* 0.29
Financial wellbeing 1.25%%* 0.3
-2 log likelihood 669.25 628.69 581.42

A -2 log likelihood - 40.56 47.27
McFadden R? 3219 .3495 3927

Note: compiled by the authors

Table 3 presents the results of hierarchical logistic
regression. McFadden’s pseudo-R? increased from
0.3219 in Model 1 to 0.3927 in Model 3, with the
latter showing the highest reported explanatory
power (McFadden, 1977). The —2 log-likelihood
decreased from 669.25 to 628.69 and subsequently
to 581.42. The corresponding reductions of 40.56
and 47.27 indicate improved model fit after
including financial literacy (Model 2) and financial
wellbeing (Model 3), respectively.

The male sample is significantly (<.01)
associated with participation in the stock market
across all three models. The odds ratio of .38
to .45 indicates males have higher stock market
participation interest when compared with females.
The effects slightly strengthen after the inclusion
of financial literacy and financial wellbeing in
the models, highlighting that these variables
even influence stock market participation after
controlling for gender. While looking at the age
groups, it is evident that respondents from 31-40
years of age are more inclined to invest in stock
markets (odd ratio of 0.44-0.48, p<.01) followed by
the age group of 41-50 (odd ratio of .28-.32, p<.01).
Similarly, when we look at the professional groups
of respondents, it is evident that job holders and
entrepreneurs were more inclined to invest in stock
markets (odd ratios .42-.52, p<.01 for job holders;
odd ratios .21-.29, p<.01 for entrepreneurs).

Regarding marital status, married individuals
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are more inclined to invest (odds ratios .19- .20,
p<.01 and p < .001, respectively) when literacy
and financial wellbeing are added (model-2 and
model-3). This suggests that married individuals
tend to participate in stock markets because of
pooled resources, shared financial decisions, and
financial stability. Independent (odds ratio .15-
.32, p<.001) and major family decision makers
(odds ratio .22-.34, p<.01-.001) are significantly
associated with participation in stock markets, with
major family decision makers being more inclined.
Those who participate only in family decisions are
less likely to invest in stocks. Participants from
extended (odds ratio .26-.32, p<.01) and blended
families (odds ratio .25-.28, p<.01) are more likely
to participate in stock investments. Single-parent
families are interested in investing in stock markets
only when they have financial wellbeing (p<.05,
model-3).

Financial literacy is positively associated with
participation in the stock market (p<.01) in both
model-2 and model-3;a one-unitincrease in financial
literacy was associated with 33—42% higher odds
of stock market participation. The results show that
financial literacy is a significant predictor of stock
market participation; H2 is supported. After adding
financial wellbeing in model 3, it is further evident
that financial wellbeing is positively associated
with participation in the stock market (p<.001; with
a one-unit increase in financial wellbeing, the odds
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of stock market participation were 25% higher),
supporting H3.

After including financial wellbeing, the odds
ratio for financial literacy decreased from 1.42
to 1.33, suggesting a possible mediating role of
financial wellbeing. To examine this relationship

Table 4. Mediation analysis using the KHB method

OUHAHCOBAS S5KOHOMHKA

further, an additional mediation analysis was
conducted using the Karlson—-Holm—Breen (KHB)
method, which accounts for rescaling differences
in nested nonlinear probability models (Karlson &
Holm, 2011). Table 4 presents the results.

Financial literacy components and effects | Coefficient | S.E. | p-value
Interest

Reduced model (without mediator) 0.129 0.049 0.012
Full model (with mediator) 0.118 0.053 0.049
Difference (indirect effect) 0.011 0.004 0.020
Inflation

Reduced model (without mediator) 0.391 0.100 less than 0.001
Full model (with mediator) 0.328 0.103 0.001
Difference (indirect effect) 0.063 0.017 less than 0.001
Risk

Reduced model (without mediator) | 0.254 | 0.028 | 0.001

Note: compiled by the authors

Table 4 presents the results, where the total
effect comes from the coefficient of the reduced
model (model-2, without mediator), while the full
model (model-3, with mediator) estimates the direct
effects. The indirect effects are based on differences
between the total and direct effect coefficients.
The table shows that all direct (0.118, 0.328, and
0.179) and total effects (0.129, 0.391, and 0.254)
are significant. The coefficient differences (indirect
effects) are also significant (0.011, 0.063, and 0.075,
respectively), supporting the partial mediation
mechanisms.

CONCLUSION

The study identified the characteristics of
financial literacy, financial well-being, and Omani
participation in the stock market. The survey results
from 739 respondents indicate a relatively low
level of financial knowledge: 47% of participants
answered correctly on questions about interest
rates, 41% about inflation, and 36% about financial
risk. At the same time, only 26% of the respondents
reported participating in the stock market, while
62% rated their financial well-being positively.
This discrepancy deserves attention, as a sense of
financial stability is not always accompanied by
sufficient understanding of financial instruments
and investment opportunities. Mirzaei and Buer
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(2022) also pointed to insufficient financial literacy
in Oman.

The analysis showed that financial knowledge
and investment behavior vary depending on
socio-demographic  characteristics. The most
noticeable differences relate to age, gender,
professional status, role in family decision-making,
and family type. The regression results also
indicate a positive relationship between financial
literacy and financial well-being and stock market
participation.  Additional ~mediation analysis
suggests that financial well-being may act as an
intermediate link between financial knowledge and
investment behavior. However, the nature of this
relationship requires further study.

Overall, this research provides insights into the
relationship among financial literacy, financial well-
being, and stock market participation in Oman. It
is concluded that stock market participation is
influenced by financial literacy, financial wellbeing,
and demographic characteristics. Demographic
variables such as gender, age, employment status,
decision-making autonomy, and family structure
emerge as important considerations when studying
financial knowledge and behavior in Oman. The
results suggest that financial outcomes should be
addressed through both cognitive (e.g., financial
knowledge and literacy) and affective factors
(attitude, emotional disposition, and confidence).
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The findings highlight that financial literacy and
participation in stocks are low, but financial well-
being is considered moderate to high in Oman. These
results could be investigated further by considering
the factors that explain the underlying reasons
for such findings. Theoretically, researchers can
identify new research directions and design future
studies that could further the literature on financial
literacy, financial wellbeing, and investment in
stocks. Practically, these results are useful for
policymakers, educators, and financial institutions,
as they can draw their interventional mechanisms
from the given findings. A set of comprehensive
strategies can promote financial literacy and
stock market investment by further strengthening
financial well-being.

Several limitations should be acknowledged. The
use of convenience and referral sampling, together
with the concentration of respondents in major
cities, limits the generalisability of the findings to
the wider Omani population. Moreover, the cross-
sectional design does not allow causal relationships
to be established. Future research could employ
more representative samples, examine changes
in financial behaviour over time, and consider
additional factors such as household income, digital
financial skills, and family financial socialisation.

Overall, improving stock market participation
in Oman requires attention not only to financial
knowledge but also to the conditions under which
individuals make investment decisions. Combining
financial education with accessible financial
services may help households make more informed
choices and strengthen their long-term financial
well-being.
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ABSTRACT

Inflation remains a central macroeconomic challenge for emerging economies, as persistent price instability
undermines economic growth, distorts income distribution, and weakens the effectiveness of monetary
policy. This study aims to assess the relationships between inflation, the policy rate, the exchange rate, oil
prices, and National Fund transfers in Kazakhstan using annual data for 2000-2025 and an Autoregressive
Distributed Lag (ARDL) model. The initial data consist of annual time series for 2000-2025, including 26
observations for each indicator, compiled from statistics from the Bureau of National Statistics, the National
Bank of Kazakhstan, the World Bank, and the Ministry of Finance of the Republic of Kazakhstan. Descriptive
statistics, correlation analysis, the Dickey—Fuller test, and the ARDL autoregressive distributed lag model
were used. The coefficient for the lagged exchange rate was —0.0733 (p = 0.0274), and for the current
logarithm of the oil price, it was 6.9936 (p = 0.0048), while the current and lagged coefficients for the
interest rate and the logarithm of National Fund transfers are statistically insignificant at the 5% level. The
model is characterized by a determination coefficient of R* = 0.6546 and overall statistical significance (F
= 1.159; p = 0.0239), however, the bounds test did not confirm the presence of a long-term relationship
between the variables (F = 2.4282; p = 0.3762). These results contribute to a deeper understanding of the
factors influencing inflation in Kazakhstan and can inform monetary and macroeconomic policy.
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Ona umtuposanua: EpmekoBa K.XK., AngabepreHos H.LU., ancap6aii A. (2026). MaKposaKOHOMUYECKNE PaKTOpPbI
MHONALMM B CbIPbEBOW 3KCMOPTHO-OPUEHTUPOBAHHOM 3KOHOMMKE: Ha Npumepe KasaxcTaHa. IKOHOMMKa: cTpaTerms
M NpaKkTuKa, 21(3), 54-69. https://doi.org/10.51176/1997-9967-2026-3-54-69.

AHHOTAUMA

NHPAauMA ocTaeTcs OAHOM M3 MaBHbIX MaKPO3KOHOMMYECKUX NPobaem ANA CTPaH ¢ GOpMUpPYHOLLMMCA
PbIHKOM, MOCKOJIbKY MOCTOAHHAs HEeCTabuAbHOCTb LIeH NOAPbLIBAET 3KOHOMMUYECKUM POCT, MCKAXKaeT
pacnpefeneHve [OXOLOB U CHUMKAET 3QDEKTUBHOCTb AEHEKHO-KPEeAUTHOM NOAUTUKK. Llenbto gaHHoro
nccnenoBaHUA ABAAETCA OLLEHKA B3aMMOCBSA3M MeXay UHPAALMEN, y4eTHON CTaBKON, 0OMEHHbIM KYPCOM,
LueHammn Ha HedTb U TpaHcdepTamu B HaumoHanbHbIM GoHA B KasaxcTaHe ¢ MCNOAb30BaHMEM TOA0BbIX
AaHHbIx 33 2000-2025 roapbl U Mogenv aBToperpeccuu ¢ pacnpeaeneHHbim narom (ARDL). UcxogHble gaHHble
npeacTaBnaloT cobol roaosble BpeMeHHble psaabl 3a 2000—2025 roabl, BKAoYatowme 26 HabaogeHUM
Mo KaxkAOMy MOKasaTento, cGopMUpPOBaHHbIE HA OCHOBE CTAaTUCTMKWU BOPO HaLMOHANbHOM CTaTUCTUKM,
HaumoHanbHoro 6aHKa KasaxctaHa, BcemupHoro 6aHka n MuHuctepctea puHaHcoB Pecnybamnkm KaszaxcTtaH.
Mcnonb3oBaHbl OMNMcaTenbHas CTAaTUCTUKA, KOPPENAUMOHHbIN aHanui, TecT [Aukn—®dynnepa, moaesnb
aBTOperpeccuu ¢ pacrnpegenéHHbiMmmn naramm ARDL. KoadduumMeHT npy BaNtOTHOM Kypce C larom COCTaBu
-0,0733 (p = 0,0274), a npu Terywwem norapudme ueHbl HedTn — 6,9936 (p = 0,0048), TOorga Kak TekyLumne
M narosble KO3OPULMEHTbI NPOLLEHTHOM CTaBKM M norapudma TpaHchepToB HaumoHanbHoro ¢oHaa no
OTAENbHOCTM CTAaTUCTUYECKU He3HauMMbl Ha ypoBHe 5%. Mopenb xapaktepusyetca KosddUUMEHTOM
getepmuHaumm R? = 0,6546 1 obLiein ctaTuctuyeckon sHaummoctblo (F = 3,159; p = 0,0239), ogHaKo Tect
rpaHuL, He MOATBEPAUA Ha/NMYME [O0/ITOCPOYHONM CBA3U MexKay nepemeHHbiMn (F = 2,4282; p = 0,3762).
Mony4yeHHble pe3ynbTaTbl CNOCOOCTBYOT 6onee rybokomy NOHMMAHMIO GpaKTOPOB MHOAALKMKM B Ka3axcTaHe
M MoryT OblTb WMCMOMb30BaHbl MpU GOPMUPOBAHUU AEHEKHO-KPEOUTHOM U MAKPOIKOHOMMYECKOM
MOJIUTUKMN.

KZTKOYEBBIE CJ/IOBA: wuHOnAuMA, NPOLEHTHAA CTaBKa, CTaBKa peduMHAHCMpPOBaHWUA, (UCKabHas
CTpaTerna, AeHeXXHO-KpeauTHaA NOAUTUKA, MaKPOIKOHOMMKA, Ppecypco3aBMCcnMan SKOHOMMKA

KOH®JIUKT UHTEPECOB: aBTOpbI 3aaBAAOT 06 OTCYTCTBMU KOHDAUKTA UHTEPECOB
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INTRODUCTION

Inflation is defined as a sustained increase in
the general price level of goods and services in
an economy, accompanied by a decline in the
purchasing power of the national currency. In
simple terms, inflation means the same amount
of money can buy fewer goods and services over
time. In Kazakhstan, inflation is officially measured
using the Consumer Price Index (CPI).

Inflation is an important indicator of
macroeconomic stability because persistent price
increases reduce households' purchasing power,
increase business uncertainty, and complicate
long-term investment and economic planning. For
Kazakhstan, inflation matters because the economy
remains sensitive to external commodity prices and
exchange rate movements. Since 2015, the National
Bank of Kazakhstan has implemented an inflation-
targeting regime combined with a floating exchange
rate. The effectiveness of this framework depends
not only on monetary policy but also on external
shocks and the economy's structural characteristics.

Since independence, Kazakhstan has
experienced considerable fluctuations in inflation.
These changes have been driven by both domestic
and external factors, including changes in global
oil prices, exchange rate movements, domestic
demand, and major external shocks. The decline in
global oil prices in 2015, the COVID-19 pandemic
in 2020-2021, and the geopolitical shock in 2022
were accompanied by significant changes in price
dynamics. For a commodity-exporting economy
such as Kazakhstan, oil prices matter because they
affect export revenues, the exchange rate, fiscal
revenues, and domestic economic activity.

The relationship between oil prices and inflation
can operate through several channels. Changes in
energy prices can directly affect consumer prices
and production costs. Oil price movements can also
influence the exchange rate by changing export
revenues and foreign currency inflows. In addition,
changes in oil revenues may affect domestic
demand through fiscal policy and transfers from
the National Fund. Therefore, oil prices may affect
inflation beyond the direct impact of energy costs.

The concept of greenflation also emphasizes the
relationship between changes in energy markets
and price pressures. The transition toward a low-
carbon economy may increase the costs of energy
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production and carbon-intensive goods during
periods of adjustment. For this study, however,
this issue is considered only as broader context for
understanding energy-related inflationary pressures.
The empirical analysis focuses on global oil prices
as the main external energy-related variable.

Previous studies of inflation in Kazakhstan have
identified exchange rate movements, oil prices,
monetary conditions, and external price shocks
as important determinants of inflation. However,
these factors may affect inflation differently across
periods and methods. In particular, fiscal transfers
from the National Fund represent an important
feature of Kazakhstan's economic system because
they provide a channel through which oil-related
revenues can enter the domestic economy.

This study aims to assess the relationships
between inflation, the policy rate, the exchange
rate, oil prices, and National Fund transfers in
Kazakhstan using annual data for 2000-2025 and
an Autoregressive Distributed Lag (ARDL) model.
The study uses the Augmented Dickey—Fuller
(ADF) test to determine the integration properties
of the variables and the ARDL bounds testing
approach to examine the presence of a long-run
relationship. The analysis also considers short-run
dynamics and applies diagnostic and stability tests
to assess the model's adequacy. The study examines
monetary, external, and fiscal factors within a single
empirical framework. Including National Fund
transfers allows the study to assess whether this
fiscal channel is associated with inflation alongside
global oil prices, the exchange rate, and the policy
interest rate.

LITERATURE REVIEW

Inflation is a key macroeconomic factor affecting
purchasing power, economic stability, and long-term
development. Economic literature explains inflation
through several interconnected channels, including
monetary conditions, exchange-rate movements,
global commodity prices, expectations, and fiscal
policy. The relative importance of these factors
differs across countries and periods, particularly
during episodes of large external shocks. For a
small, open, commodity-exporting economy such
as Kazakhstan, monetary policy, the exchange rate,
global oil prices, and fiscal conditions are especially
relevant because domestic price dynamics depend
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on both internal policies and developments in
international markets.

The monetary explanation of inflation has
a strong theoretical foundation. Friedman and
Schwartz (1963) associate sustained inflation
with monetary expansion, while Friedman (1968)
emphasized the role of inflation expectations and
their importance for monetary policy. More recent
empirical research generally confirms the relevance
of monetary conditions but shows that their
effects depend on the economic environment and
the selected indicators. Ujkani and Gara (2023),
using panel data for 40 countries, find a positive
relationship between money supply growth and
inflation. Acar and Orhan (2023), focusing on
OECD economies during and after the COVID-19
pandemic, show that monetary and fiscal expansion
was associated with stronger inflationary pressures.
Although these studies use different samples and
explanatory variables, they suggest that monetary
factors remain an important part of inflation
dynamics and should be considered together with
other macroeconomic conditions.

The monetary transmission mechanism is
particularly important for emerging economies,
where policy-rate changes may affect inflation with
a considerable lag. Evidence for Kazakhstan also
suggests that the structure of the domestic economy
influences this relationship. Hledik et al. (2018),
using a semi-structural quarterly model, examine
monetary-policy transmission in Kazakhstan and
emphasize the role of external conditions and
oil prices in shaping it. More recent evidence
from Kazakhstan suggests that the interest-rate
channel may be weak. Impavido (2025), using
monthly data from August 2016 to February 2025,
analyzes monetary conditions together with fiscal
policy, inflation expectations, and external price
pressures. The study finds that monetary policy
has only partly contained domestic and external
inflationary pressures and points to weaknesses in
the interest-rate transmission mechanism. These
findings suggest that the effect of monetary policy
on inflation should be considered dynamically,
not only through contemporaneous changes in the
policy rate.

Exchange-rate movements represent another
major source of inflation, especially in economies
that depend heavily on imported consumer and
intermediate goods. Currency depreciation can
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raise the domestic price of imports and increase
production costs, which may subsequently be
transmitted to consumer prices. Taylor (2000) argues
that the strength of exchange-rate pass-through
depends partly on the inflation environment, while
McCarthy (2007) provides empirical evidence
that exchange-rate and import-price shocks affect
domestic consumer prices. For oil-exporting
CIS economies, Rahimov et al. (2017) examine
Azerbaijan, Kazakhstan, and Russia using a VAR
approach and find significant but incomplete
exchange-rate pass-through. Their findings indicate
that exchange rate changes affect inflation, although
these changes are not immediately passed through
in full to consumer prices.

Recent micro-level evidence strengthens
this argument for Kazakhstan. Kim et al. (2024)
examine exchange-rate pass-through using retail
scanner data covering more than 1,400 consumer
products. Unlike studies based on aggregate price
indices, their approach allows a comparison of
price responses between imported and domestically
produced goods. Using local projections, the
authors find substantial but incomplete exchange-
rate pass-through, with approximately half of an
exchange-rate shock transmitted to retail prices
within one year. They also identify asymmetric and
nonlinear responses to exchange-rate movements.
The findings complement earlier macroeconomic
evidence and indicate that the exchange-rate
channel remains important for explaining inflation
in Kazakhstan, although its magnitude may depend
on the direction and size of currency movements.

A third group of studies focuses on global
commodity and oil-price shocks. The theoretical
and empirical literature shows that oil-price
changes can affect inflation through energy and
production costs, aggregate demand, and broader
macroeconomic adjustments (Hamilton,2003,2009;
Kilian, 2009). Recent studies have expanded this
analysis in response to the major global disruptions
of the 2020s. Kilian and Zhou (2023) examine how
energy-price shocks transmit to inflation using a
structural VAR approach, while Pan et al. (2024)
provide evidence of asymmetric interdependence
between global commodity prices and inflation.
Abu Asab (2025) similarly identifies oil and food
prices, together with supply-chain disruptions,
as important supply-side drivers of inflation.
Despite differences in samples and methods, these
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studies show that commodity shocks can generate
significant price pressures, while their magnitude
and persistence depend on the economy's structure
and the nature of the shock.

The oil-price channel is particularly important for
Kazakhstan because oil is a major source of export
and fiscal revenues. As a result, changes in global oil
prices may influence domestic conditions through
several mechanisms, not only through energy costs.
Hasanov et al. (2017) examine oil-exporting CIS
economies and show that oil-price movements
are related to exchange-rate dynamics. Akhmedov
(2019), focusing specifically on Kazakhstan and
applying a VAR model, finds that world oil-price
shocks affect several domestic macroeconomic
indicators. These results indicate that changes in
global oil markets can be transmitted to Kazakhstan
through broader macroeconomic channels. At the
same time, the literature does not provide uniform
evidence on the magnitude or timing of the inflation
response to oil-price changes, providing a basis for
testing this relationship directly.

Fiscal policy constitutes the fourth channel
considered in the literature. Expansionary fiscal
measures may contribute to inflation by increasing
aggregate demand, particularly when the supply
response is limited. The relationship received
renewed attention following the large fiscal
interventions during the COVID-19 period. Acar
and Orhan (2023) show that fiscal expansion,
together with monetary measures, was associated
with higher inflation in OECD economies.
However, the effect of fiscal policy likely depends
on the institutional structure of public finance,
suggesting that general cross-country findings
may not fully explain the experience of resource-
exporting economies.

This issue is particularly relevant for Kazakhstan
because the National Fund creates an institutional
link between oil revenues and the state budget.
Transfers from the Fund provide fiscal resources
that can support government expenditure and
domestic demand. Therefore, they represent a more
specific fiscal mechanism than general measures
such as total government expenditure or the
overall fiscal balance. Recent Kazakhstan-specific
research confirms the importance of broader
fiscal conditions. Impavido (2025), for example,
identifies fiscal policy as an important source of
domestic inflationary pressure, while distinguishing
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it from external and imported inflation. However,
the study represents fiscal conditions through the
broader fiscal stance rather than National Fund
transfers as an independent explanatory variable.
Consequently, its findings do not directly establish
whether transfers themselves are associated with
inflation after accounting for monetary, exchange-
rate, and oil-price factors.

Other recent Kazakhstan-specific studies
emphasize additional aspects of the inflation
process. Imanbayev et al. (2024) consider both
domestic and external sources of inflation,
including imported inflation and changes in global
commodity prices. Jarzhanov et al. (2024) focus
on household inflation expectations and emphasize
their importance for monetary-policy effectiveness
under inflation targeting. These studies broaden
the understanding of inflation in Kazakhstan by
showing that observed price dynamics are shaped
not only by conventional monetary variables but
also by expectations and external conditions.

Atamanchuk et al. (2025) provide a broader
regional perspective by examining inflation
in the Caucasus and Central Asia using three
complementary approaches: an augmented Phillips
curve, panel VAR, and local projections. Rather
than focusing on a single transmission channel, the
study considers domestic demand conditions and
inflation expectations alongside external factors,
including exchange rates and global food and oil
prices. The results indicate that external factors
play a major role in regional inflation dynamics,
although domestic factors also contribute. The
authors also find a statistically significant effect of
monetary policy and show that it can moderate the
impact of external shocks. This regional evidence is
useful for Kazakhstan because it demonstrates that
inflation in Central Asian economies reflects the
interaction of several domestic and external forces
rather than a single dominant determinant.

Comparison of the existing literature reveals
important differences in both methodology and
variable selection. Studies based on VAR models
generally focus on dynamic interactions and
responses to exchange-rate or oil-price shocks
(Akhmedov, 2019; Kilian & Zhou, 2023; Rahimov
etal., 2017), while semi-structural models examine
broader monetary transmission mechanisms
(Hledik et al., 2018). More recent research employs
Phillips-curve specifications and local projections
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to distinguish domestic and external inflation
drivers and assess the responses to specific shocks
(Atamanchuk et al., 2025; Impavido, 2025; Kim
et al., 2024). Despite methodological differences,
the literature broadly indicates that inflation in
Kazakhstan and comparable economies reflects a
combination of monetary conditions, exchange-
rate movements, global commodity shocks,
and domestic fiscal factors. At the same time,
differences in data frequency, sample periods,
country coverage, and model specification lead to
variation in the estimated magnitude and timing of
these effects.

This comparison also identifies a more specific
research gap. Previous studies have examined
monetary transmission, exchange-rate pass-through,
commodity-price shocks, inflation expectations,
and broader fiscal conditions in Kazakhstan, but
National Fund transfers have received limited
attention as a separate inflation determinant. In
particular, the reviewed literature does not directly
estimate the relationship between National Fund
transfers and inflation while simultaneously
accounting for the monetary policy interest rate,
the KZT/USD exchange rate, and global oil prices.
Thus, the research gap does not imply that previous
research has ignored fiscal policy or National Fund
operations. Rather, it concerns the limited empirical
evidence on National Fund transfers as a distinct
fiscal variable within a joint dynamic specification
of inflation determinants.

The explanatory variables in the present study
follow directly from these four channels. The
monetary policy interest rate represents monetary
conditions, while the KZT/USD exchange rate
captures exchange-rate pass-through. Brent crude
oil prices represent external commodity shocks and
Kazakhstan's exposure as an oil-exporting economy.
National Fund transfers capture the specific
fiscal mechanism through which accumulated oil
revenues are transferred to the state budget. Other
variables, including money supply, import prices,
food prices, inflation expectations, the output gap,
and broader government expenditure, may also
influence inflation. Their exclusion does not imply
that they are unimportant; the present study focuses
on the four channels directly related to its research
objectives.

The study therefore complements the existing
literature by examining these monetary, exchange-
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rate, commodity-price, and fiscal factors within a
single dynamic framework for Kazakhstan from
2000 to 2025. The empirical analysis applies the
ARDL approach and the bounds-testing procedure
developed by Pesaran et al. (2001). The ARDL
framework incorporates lagged responses and
provides a formal test for a possible long-run
relationship among variables with appropriate
orders of integration. In this way, the study builds
on previous research while placing particular
emphasis on National Fund transfers as a separate
fiscal variable.

Based on the theoretical arguments and empirical
findings discussed above, the following hypotheses
are proposed:

HI: The monetary policy interest
significantly affects inflation in Kazakhstan.

H2: Exchange rate movements significantly
affect inflation in Kazakhstan.

H3: Global oil prices significantly affect inflation
in Kazakhstan.

H4: National Fund transfers significantly affect
inflation in Kazakhstan.

rate

METHODOLOGY

This study examines the macroeconomic
determinants of inflation in Kazakhstan over the
period 2000-2025, with particular attention to
monetary, exchange rate, commodity price, and
fiscal factors. Inflation is the dependent variable,
while the monetary policy interest rate, KZT/USD
exchange rate, Brent crude oil price, and National
Fund transfers to the state budget are explanatory
variables.

The empirical analysis proceeds in several
stages. First, the dataset is constructed, and variables
are transformed as needed. Second, the stationarity
properties of the time series are examined using
the ADF unit root test. Given the identified orders
of integration, an ARDL model is estimated to be
following the methodological framework of Pesaran
and Shin (1999) and Pesaran et al. (2001). The
ARDL bounds testing procedure is then applied to
test for a long-run relationship among the variables.
Finally, diagnostic and stability tests assess the
model's adequacy and robustness.

Table 1 presents the variables used in the
empirical analysis, their units of measurement, and
data sources.

59



FINANCIAL ECONOMICS

Table 1. Model variables and sources

Variable Definition Source

Inflation Annual average inflation rate measured by the consumer price index | Bureau of National Statistics
(CPI), % of Kazakhstan

Rate Monetary policy interest rate, % per annum; official refinancing rate for 2000- | National Bank of Kazakhstan

2014 and NBK base rate for 2015-2025, measured at the end of the year

FX Annual average nominal exchange rate, KZT per USD National Bank of Kazakhstan
InOil Natural logarithm of the annual average Brent crude oil price, measured | World Bank Commodity
in USD per barrel before transformation Price Data (Pink Sheet)

Transfers

In Natural logarithm of annual National Fund transfers to the state budget,
measured in trillion KZT before transformation

Ministry of Finance of the
Republic of Kazakhstan

Note: compiled by the authors based on Bureau of National Statistics (2025), World Bank (2025), National Bank

(2025)

The choice of the ARDL framework is motivated
by both the statistical properties of the data and the
dynamic nature of inflation. Inflation may respond
to monetary, exchange-rate, commodity-price, and
fiscal shocks with different time lags rather than
adjusting instantaneously. The ARDL framework
incorporates current and lagged values of the
dependent and explanatory variables in a single
dynamic specification and provides a basis for
distinguishing short-run dynamics from a potential
long-run relationship.

The methodological foundation follows Pesaran
and Shin (1999) and Pesaran et al. (2001). An
important advantage of the ARDL bounds-testing
approach is its applicability when the variables are
integrated of different orders, 1(0) and I(1), provided
that none of the variables is integrated of order two,
I(2). This property is particularly relevant to the
present study because the variables exhibit mixed
orders of integration.

The empirical specification is also informed
by previous studies that use ARDL-type models
to examine inflation dynamics through monetary,
exchange-rate, and commodity-price channels. For
example, Anderl and Caporale (2023) employ a
linear ARDL model as a benchmark for examining
inflation in developed and emerging economies,
incorporating the policy interest rate, exchange rate,
and oil-price-related factors. Mirza et al. (2023)
use a nonlinear ARDL framework to investigate
exchange-rate pass-through and energy-price
shocks in inflation-targeting economies. These
studies demonstrate the usefulness of distributed-
lag specifications for capturing delayed and
potentially heterogeneous responses of domestic
prices to monetary and external shocks.

This framework is particularly relevant for

Kazakhstan, where inflation dynamics may be
influenced simultaneously by domestic monetary
conditions and external factors associated with
exchange-rate and commodity-price movements.
This study builds on this empirical literature by
jointly considering the monetary policy rate, the
KZT/USD exchange rate, Brent oil prices, and
National Fund transfers. Including National Fund
transfers extends the specification by adding a
fiscal factor alongside the monetary and external
determinants of inflation.

The empirical analysis begins with descriptive
statistics to summarize the main characteristics of
the variables. The analysis then examines the time
series' stationarity using the Augmented Dickey-
Fuller (ADF) unit root test. The results indicate
that inflation is stationary at level, 1(0), whereas the
interest rate, exchange rate, logarithm of oil prices,
and logarithm of National Fund transfers become
stationary after first differencing, I1(1). None of the
variables is integrated of order two, which satisfies
an important prerequisite for applying the ARDL
bounds-testing approach.

Given the relatively small annual sample of 26
observations, the maximum lag length is restricted
to one to preserve degrees of freedom and reduce
the risk of overparameterization. Within this
restriction, the lag structure is selected using the
Akaike Information Criterion (AIC), resulting in
an ARDL (1,1,1,1,1) specification. The empirical
model is expressed as follows (1):

INF, = By + BLINF,_, + B,Rate, +

+ B3Rate,_q + L4F Xy + BsFXi_q +

PelnOil, + B5In0il,_1 +

BgInTransfers, + BolnTransfers,_, (1)
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where:

INF; — the inflation rate;

Rate, — the monetary policy interest rate;
FXi — the KZT/USD exchange rate;

InOil, — the natural logarithm of the Brent
crude oil price;
InTransfers, — the natural logarithm of

National Fund transfers;

€t — the error term;

t — the period;

t-1 — a one-period lag;

Po — the constant term;

B1, -, Bo — the estimated coefficients of the
corresponding variables.

The ARDL bounds testing procedure proposed
by Pesaran et al. (2001), building on the ARDL
framework of Pesaran and Shin (1999), was used
to test for the existence of a long-run relationship
among the variables. The null hypothesis assumes
no long-run level relationship, whereas the
alternative hypothesis assumes one. The calculated
F-statistics are compared with the lower 1(0) and
upper I(1) critical bounds. If the F-statistics exceed
the upper bound, reject the null hypothesis; if
it falls below the lower bound, you cannot reject
the null hypothesis; and if it lies between the two
bounds, the result is inconclusive. The bounds’
testing approach is appropriate when the variables
are a mixture of [(0) and I(1), provided that none is
integrated of order two, I(2).

Given the small annual sample of 26
observations, finite-sample considerations are
particularly relevant. Narayan (2005) demonstrates
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that critical values may differ in small samples and
reports finite-sample critical values for sample
sizes ranging from 30 to 80 observations. Since
the present sample contains only 26 observations,
these values are not applied mechanically but
are considered when interpreting the bounds-test
results cautiously.

The adequacy of the estimated model was
examined usingasetofdiagnostictests. The Breusch-
Godfrey LM test tested for serial correlation, the
Breusch-Pagan test assessed heteroskedasticity, and
the Jarque-Bera test examined residual normality.
The Recursive CUSUM and CUSUM of Squares
(CUSUMSQ) tests evaluated the stability of the
estimated parameters.

RESULTS

The analysis of the results begins with examining
the dynamics of inflation and the interest rate in
Kazakhstan for the period 2000-2025. During this
period, the country’s economy faced fluctuations
in world oil prices, changes in the exchange rate,
and external shocks. Comparing the two indicators
makes it possible to identify periods of acceleration
and deceleration of inflation, trace changes in the
interest rate, and assess how well they coincided
in time. This examination provides an initial
understanding of the dynamics of the indicators
before conducting econometric analysis, but on its
own does not establish a causal relationship between
them. The dynamics of inflation and interest rates
are presented in Figure 1.
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Figure 1. Dynamics of inflation and monetary policy rate in Kazakhstan for 2000-2025

Ixonomuxa: cmpamezus u npakmuxka. T. 21, Ne 3, 2026 /Economy: strategy and practice. Vol. 21. No 3, 2026 61



FINANCIAL ECONOMICS

Figure 1 illustrates several distinct episodes in
the dynamics of inflation and the monetary policy
interest rate in Kazakhstan over 2000-2025. One of
the most pronounced inflationary episodes occurred
in 2007-2008. Average annual inflation increased
from approximately 10.8% in 2007 to about 17.0%
in 2008. The National Bank of Kazakhstan reported
that the acceleration of inflation in the second
half of 2007 was driven primarily by a substantial
increase in food prices. During the first half of 2008,
Kazakhstan also faced a sharp rise in global prices
for food, raw materials and other commodities.
The subsequent easing of global commodity prices
and weakening economic activity contributed to
the moderation of inflationary pressures (National
Bank of Kazakhstan, 2025).

A second important structural episode occurred
in 2015-2016. In August 2015, Kazakhstan moved
to an inflation-targeting monetary policy framework
with a floating exchange rate. According to the
National Bank, the transition took place against
the background of falling global oil prices and
depreciation pressures associated with weakening

developments increased the importance of the
exchange-rate channel for domestic price formation.
The sharp tightening of monetary conditions visible
in Figure 1 during this period therefore coincided
with a major adjustment in Kazakhstan's monetary
and exchange-rate framework (National Bank of
Kazakhstan, 2025).

The next major inflationary cycle began after
2020. Inflationary pressures intensified during 2021
amid elevated external food prices, supply-demand
imbalances in individual markets, disruptions in
global and domestic supply chains, and persistently
high inflation expectations. These factors created a
difficult inflationary environment even before the
additional external shocks that followed.

Before estimating the ARDL model,
descriptive statistics were calculated to provide
an overview of the distribution and variability
of the wvariables included in the analysis.
Table 2 reports the mean, median, minimum,
maximum, and standard deviation of the model
variables over the study period, with oil prices
and National Fund transfers expressed in natural

currencies of major trading partners. These logarithms.
Table 2. Descriptive statistics of the variables
Variable Mean Median Minimum Maximum Std_Dev
Inflation 8.662 7.365 5.118 17.148 3.360
Rate 10.163 9.125 5.500 18.000 3.640
FX 244.325 153.280 120.210 518.450 135.962
InOil 4.052 4.079 2.954 4.741 0.492
InTransfers 0.969 0.875 0.182 1.723 0.439

Note: compiled by the authors

The descriptive statistics indicate substantial
variation in  Kazakhstan’s  macroeconomic
conditions over the sample period. Average
inflation was 8.662%, with values ranging from
5.118% to 17.148%, while the policy rate averaged
10.163% and varied between 5.500% and 18.000%.
The exchange rate averaged 244.325 KZT/USD,
ranging from 120.210 to 518.450, with a standard
deviation of 135.962. Its relatively large standard
deviation (135.962) reflects substantial exchange-
rate variation over the study period. The logarithmic
oil-price variable had a mean 0f4.052 and a standard
deviation of 0.492, whereas InTransfers averaged
0.969 with a standard deviation 0£0.439. Overall, the
descriptive statistics reveal considerable variation

in inflation, monetary conditions, the exchange
rate, oil prices, and fiscal transfers over the period
analyzed, providing an appropriate empirical basis
for examining their dynamic relationships within
the ARDL framework.

Following the descriptive analysis, Pearson
correlation coefficients were calculated to provide
a preliminary assessment of the relationships
among the variables included in the model and
to identify potential multicollinearity concerns.
Table 3 presents the Pearson correlation matrix for
inflation, the policy rate, the exchange rate, and the
natural logarithms of oil prices and National Fund
transfers.
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Variable Inflation Rate FX InOil InTransfers
Inflation 1.000 0.522 0.167 0.055 0.274
Rate 0.522 1.000 0.644 0.051 0.703
FX 0.167 0.644 1.000 0.228 0.822
InOil 0.055 0.051 0.228 1.000 -0.089
InTransfers 0.274 0.703 0.822 -0.089 1.000

Note: compiled by the authors

The correlation analysis indicates a moderate
positive and statistically significant association
between inflation and the policy rate (r = 0.522,
p = 0.006). In contrast, the contemporaneous
correlations of inflation with FX (r = 0.167),
InOil (r = 0.055), and InTransfers (r = 0.274) are
relatively weak and statistically insignificant.
Among the explanatory variables, the strongest
positive correlation is observed between FX and
InTransfers (r = 0.822, p < 0.001). The policy rate
is also positively correlated with FX (r = 0.644, p <
0.001) and InTransfers (r = 0.703, p < 0.001).

Given the relatively high pairwise correlation
between the exchange rate and National Fund
transfers, an additional variance inflation factor
(VIF) test was conducted to assess potential
multicollinearity. The VIF values were 2.046 for
the policy rate, 4.332 for the exchange rate, 1.413
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for oil prices, and 4.835 for National Fund transfers.
Since all values remained below the threshold of
5, the diagnostic results do not indicate severe
multicollinearity among the explanatory variables.
Nevertheless, the relatively high correlation between
FX and InTransfers should be taken into account
when interpreting their individual coefficients. It
should also be noted that the correlation coefficients
represent contemporaneous pairwise associations
and do not account for lagged adjustments or the
dynamic structure of inflation. Therefore, the
weak unconditional correlations between inflation
and some explanatory variables do not preclude
dynamic relationships in the subsequent ARDL
analysis.

The dynamics of the variables included in the
empirical model over the period 2000-2025 are

presented in Figure 2.
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Figure 2. Time series dynamics of inflation, interest rate, exchange rate, oil prices and transfers for 2000-2025
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The graphical representation provides an
overview of changes in inflation, the monetary
policy interest rate, the exchange rate, Brent crude
oil prices, and National Fund transfers during the
study period. Inflation and the monetary policy
interest rate exhibit noticeable fluctuations, while
the KZT/USD exchange rate shows a pronounced
upward trend, particularly after 2014. Brent crude
oil prices demonstrate substantial volatility, whereas

Table 4. ADF unit root test results

National Fund transfers vary considerably across
the sample period and increase in the later years.
These differences in the dynamics of the variables
indicate the need to examine their time-series
properties before estimating the ARDL model.

Before estimating the ARDL model, the
integration orders of the variables were assessed
using the ADF unit root test. The results are
presented in Table 4.

Variable ADF statistic | 5% critical ADF statistic (1st 5% critical | Integration order
(level) value difference) value

Inflation -3.5463 -3.00 - - 1(0)

Rate -1.4087 -2.93 -4.2301 -3.00 I(1)

FX 0.7615 -2.93 -3.7274 -3.00 I(1)

InOil -2.0819 -2.93 -3.7868 -3.00 I(1)

InTransfers -0.5801 -2.93 -3.1544 -3.00 1(1)

Note: compiled by the authors

The ADF test results show that inflation is
stationary at level, 1(0), whereas Rate, FX, InOil,
and InTransfers become stationary after first
differencing and are therefore integrated of order
one, I(1). None of the variables is integrated of
order two, which supports the application of the
ARDL approach.

Since the ADF test confirmed that the variables
are integrated of order 1(0) and I(1), with none
integrated of order I(2), the ARDL approach
was applied. Given the relatively small annual
sample, the maximum lag length was restricted

Table 5. Results of ARDL estimation for 2000-2025

to one to preserve degrees of freedom and avoid
overparameterization. Within this restriction,
the lag structure was selected using the Akaike
Information Criterion (AIC), resulting in an ARDL
(1,1,1,1,1) specification.

Following the lag selection and bounds testing
procedure, the ARDL (1,1,1,1,1) model was
estimated to examine the dynamic relationship
between inflation and the selected macroeconomic
factors. The estimated coefficients are presented in
Table 5.

Variable Estimate Std. Error t-value p-value
Constant —11.1068 6.6476 -1.671 0.1155
Inflation (-1) 0.5461 0.4158 1.313 0.2088
Rate 0.2245 0.2559 0.877 0.3942
Rate (-1) —0.1242 0.4934 —0.252 0.8047
FX 0.0433 0.0273 1.588 0.1332
FX (-1) —0.0733 0.0300 —2.443 0.0274**
InOil 6.9936 2.1124 3.311 0.0048***
InOil (-1) —3.8113 1.9353 —1.969 0.0677*
InTransfers 5.8977 4.0665 1.450 0.1676
InTransfers (-1) 1.5340 3.1416 0.488 0.6324
Coelfficients are statistically significant at ***1%, **5%, *10% level of significance.

Note: compiled by the authors

The estimation results show that the ARDL
model is statistically significant overall (F = 3.159,
p = 0.0239) and explains approximately 65.5% of
the variation in inflation (R? = 0.6546). At the 5%
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significance level, the lagged exchange rate and the
current oil price are statistically significant. The
coefficient of the lagged exchange rate is negative
(B =-0.0733, p = 0.0274), indicating a significant
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lagged relationship between exchange rate
movements and inflation. The current coefficient
of InOil is positive and statistically significant
(B = 6.9936, p = 0.0048), indicating a significant
relationship between global oil prices and inflation
in Kazakhstan. The lagged oil price is significant
only at the 10% level (p = 0.0677). In contrast, the
current and lagged coefficients of the monetary
policy interest rate are statistically insignificant at
the 5% level. The coefficients of National Fund

Table 6. Results of cointegration test

OUHAHCOBAS S5KOHOMHKA

transfers and their first lag are also statistically
insignificant. Overall, the results indicate that
exchange rate movements and global oil prices have
the most pronounced statistical relationships with
inflation within the estimated ARDL specification.

The ARDL bounds test was applied to examine
whether a long-run relationship exists between
inflation and the explanatory variables. Table 6
reports an F-statistic of 2.4282 and a p-value of
0.3762.

Model Test statistic

p-value Decision

ARDL (1,1,1,1,1) 2.4282

0.3762 No evidence of cointegration

Note: compiled by the authors

The null hypothesis of no level relationship
cannot be rejected. The bounds-test results therefore
do not provide evidence of a long-run relationship
between inflation and the explanatory variables
over the study period.

The estimation results were also used to
evaluate the research hypotheses formulated in the
literature review. H1, which assumed a significant
relationship between the monetary policy interest
rate and inflation, was not supported, as both the
current and lagged coefficients of the interest rate
were statistically insignificant. H2 was supported,
as the lagged exchange rate coefficient was

Table 7. Diagnostic tests for the ARDL Model

statistically significant at the 5% level (p = 0.0274).
H3 was also supported, with the current oil price
coefficient being statistically significant at the 1%
level (p = 0.0048). H4 was not supported, as the
current and lagged coefficients of National Fund
transfers were statistically insignificant. However,
joint tests of the current and lagged coefficients are
needed to assess the overall significance of each
explanatory variable.

To assess the adequacy of the estimated ARDL
model, several diagnostic tests were performed.
The results are presented in Table 7.

Diagnostic Test statistic P-value Result

Serial correlation 0.0203 0.8886 No evidence of first-order serial correlation
Heteroskedasticity 14.386 0.1092 No evidence of heteroskedasticity
Jarque-Bera 0.1091 0.9469 Normality not rejected

Note: compiled by the authors

The diagnostic tests indicate that the estimated
model satisfies the main residual assumptions. The
Breusch-Godfrey LM test shows no evidence of
first-order serial correlation (p = 0.8886), while
the Breusch-Pagan test indicates no evidence of
heteroskedasticity (p = 0.1092). In addition, the
Jarque-Bera test does not reject the null hypothesis
of residual normality (p = 0.9469).
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The stability of the estimated ARDL model was
examined using the Recursive CUSUM and OLS-
based CUSUM tests. These tests are used to identify
possible parameter instability over the estimation
period. The results are presented in Figure 3.
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OLS-based CUSUM test

Empirical fluctuation process
0

Time

1.0

0.5

| A

Empirical fluctuation process
0.0

-0.5

-1.0

Time

Figure 3. Recursive CUSUM and OLS-based CUSUM stability tests

As shown in Figure 3, the Recursive CUSUM
statistic remains within the 5% critical bounds
throughout the estimation period. Similarly, the
OLS-based CUSUM statistic does not cross the
corresponding critical boundaries. Thus, both tests
provide no evidence of parameter instability and
indicate that the estimated ARDL specification
remains stable over the study period.

A noticeable upward shift around 2014-
2015 suggests a change in volatility dynamics,
however, this change does not exceed the critical
bounds and therefore does not violate variance
stability. The 2014-2015 shift corresponds to the
oil price shock and exchange rate regime change in
Kazakhstan, which increased short-term volatility
without causing structural instability. Thus, the
model demonstrates acceptable stability properties,
supporting the reliability of the estimated long-run
and short-run coefficients.

CONCLUSION

This study examined the relationships between
inflation and selected macroeconomic factors in
Kazakhstan using annual data for 2000-2025 and an
ARDL model. The analysis included the monetary
policy interest rate, the KZT/USD exchange rate,
global oil prices, and National Fund transfers.

The empirical results show that the lagged
exchange rate and current global oil prices are
statistically significant in the estimated model. The
lagged exchange rate has a negative coefficient (3
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=—0.0733, p=0.0274), indicating an inverse lagged
relationship with inflation within the estimated
specification. This finding should be interpreted
cautiously and does not imply a general negative
effect of exchange rate depreciation on inflation. In
contrast, the coefficient on current InOil is positive
and statistically significant (= 6.9936, p =0.0048),
indicating a positive association between oil prices
and inflation within the estimated model.

The current and lagged coefficients of the
policy interest rate and InTransfers are individually
insignificant at the 5% level. These results should
not be interpreted as evidence that monetary policy
and National Fund transfers have no relationship
with inflation. Joint coefficient tests and further
analysis of indirect transmission channels are
needed to assess their roles more fully.

The ARDL bounds test does not provide evidence
of a long-run cointegrating relationship among the
variables (F = 2.4282, p = 0.3762). Therefore, the
estimated coefficients are interpreted as dynamic
relationships within the ARDL specification rather
than as long-run equilibrium effects. The diagnostic
and stability tests indicate that the estimated model
satisfies the main residual assumptions and provides
no evidence of parameter instability.

Thefindingssuggestthatexternalmacroeconomic
conditions, particularly exchange rate dynamics
and global oil prices, should be considered when
assessing inflation developments in Kazakhstan.
At the same time, the insignificant coefficients of
the policy interest rate and National Fund transfers
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indicate the need for further investigation of their
transmission mechanisms rather than conclusions
about their ineffectiveness. Based on the empirical
results, several policy implications can be identified.
Given the statistically significant association
between inflation and the lagged exchange rate,
greater attention should be paid to exchange rate
developments when assessing inflationary risks.
The significant positive relationship between global
oil prices and inflation also supports the inclusion
of external commodity price developments in
inflation monitoring and forecasting. At the same
time, the statistically insignificant coefficients of
the monetary policy interest rate and National Fund
transfers should not be interpreted as evidence of
policy ineffectiveness; rather, they indicate the
need for further analysis of their transmission
mechanisms. Therefore, monetary and fiscal
policy decisions should be supported by continued
assessment of how external shocks and domestic
policy variables are transmitted to inflation.

Future research could examine these
mechanisms using higher-frequency data and
models that explicitly identify the transmission
channels between oil prices, fiscal policy, exchange
rate movements, monetary policy, and inflation.
The findings are subject to the small annual sample,
the limited lag structure, and the exclusion of
other potential inflation drivers. Future research
could use higher-frequency data, assess sensitivity
to alternative specifications, and examine the
transmission channels linking oil prices, fiscal
policy, exchange rates, monetary policy, and
inflation.
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ABSTRACT
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AHHOTAUMA

B ycnoBuAx pactyLymx BbI30BOB 6H€30MacHOCTM 6aHKOBCKOro CEeKTopa B Mepnos NoC/1eBOEHHOM SKOHOMMU-
yeckon TpaHchopmaLumm YKpauHbl BO3SHUKAA HEOHXOAMMOCTb NEPEOCMbIC/IEHUA NOAXOAOB K CTpaTeru-
YyecKoMy ynpaBneHuto BaHKamu ¢ yaeneHnem ocoboro BHUMaHUA dakTopam He3onacHocTu. B gaHHOM
nccnefoBaHMM paccmaTpmBaeTcs Npobaema HefoCTaTOYHON MHTerpaLLmMm GakTopoB KOpNopaTUBHOMN 6e3-
OMACHOCTM B KOMMJIEKCHbIE MOAENN OLEHKM U YNpaBaeHUs GUHAHCOBOWM CTabUIbHOCTbIO KOMMEPYECKUX
6aHKOB B YC/I0BUAX BOEHHOrO BpemeHW. MeToao10rMyeckas OCHOBa coYeTasna CTPYKTYPHbIA U GYHKUK-
OHa/IbHbIN aHanM3, CLUEeHAapHOe MPOrHO3MPOBAHWE M SKOHOMETPUYECKOE MoaenunpoBaHue. UcxogHyto
MHPOPMALIMOHHYIO 6a3y cocTaBuUAM AaHHble HaunoHanbHoro 6aHKa YkpauHbl, drHaHcoBaA U HedUHaH-
coBan oT4yeTHocTb 10 6aHKOB, MaTepuabl MeXAYHAPOLHbIX PENTUHIOBbIX areHTCTB M OTKPbITblEe KOpPMo-
paTMBHble AaHHble. Pe3ynbTaTbl NOKa3anM CyLLECTBEHHY HEOAHOPOAHOCTb PUHAHCOBLIX MapaMeTpoB
nccnepyemblx 6aHKoB. Hanbonee BbICOKME 3HAYEHMA AOCTAaTOYHOCTM Kanutana 3adukcmpoBaHbl y Credit
Agricole Bank — 24.5% u Raiffeisen Bank — 23.8%, Toraa Kak y Ukreximbank nokasatenb coctasmn 16.1%.
[onsa HepaboTatowmx Kpeantos gocturana 28.9% s Ukreximbank n 23.7% B Oschadbank. Hanbonbluias
peHTabenbHOCTb aKTMBOB oTMedeHa y Universal Bank — 3.1%, a ypoBeHb NOKPbITUS KPeaUTHbIX PUCKOB
pesepBamu y PrivatBank u Credit Agricole Bank coctaBun no 98%. CtaHAapTU3NMpPOBaHHble KOIPDULIMEH-
Tbl YYBCTBUTE/NIbHOCTU MEXKAY NHAEKCOM KOpnopaTMBHoM 6esonacHoctn u ROA yBennumsatotcs ot 0,47 o
0,78, c CAR — o1 0,33 no 0,66, Toraa Kak ana NPL coxpaHsaeTca obpaTtHan cBasb oT -0,52 ao -0,70. Nony-
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INTRODUCTION

The stability of the banking sector has become
a critical component of Ukraine’s financial and

economic security amid prolonged military
uncertainty, structural disruptions, and rising
systemic risks. The full-scale invasion has

significantly changed the operating environment
for Ukrainian banks, increasing the importance
of adaptive management approaches to maintain
solvency, operational continuity, and institutional
resilience. Previous studies show that financial
technologies, risk management mechanisms, and
institutional adaptation help strengthen financial
system stability under uncertainty (Sirenko et al.,
2020; Poltorak et al., 2021). Recent research has
also emphasised the importance of monitoring
systems, digital transformation and external support
mechanisms in maintaining financial stability
during periods of crisis (Atamanyuk et al., 2024;
Buriachenko et al., 2025).

Traditional approaches to banking management
have mainly focused on individual financial
indicators, including capital adequacy, liquidity,
credit risks and profitability. However, the
contemporary risk environment demonstrates that
banking resilience depends not only on financial
performance but also on a wider set of factors,
including cybersecurity, information reliability,
personnel stability, legal protection and reputational
sustainability. Therefore, corporate security should
be treated as an integrated management dimension
that influences banks' ability to withstand systemic
shocks and adapt to structural transformations.

This study addresses the insufficient integration
of corporate security factors into comprehensive
models for assessing and managing the financial
stability of commercial banks under wartime
conditions. Existing approaches often analyse
separate risk categories or financial indicators
without considering the interrelationship between
different security components and their combined
influence on banking resilience.

This study aims to assess the relationship between
corporate security and the financial stability of
Ukrainian banks and to develop a security-oriented
management framework based on empirical
assessment and post-war recovery scenarios. The
study addresses the following research questions:

RQI. What differences exist in the level of

corporate security among Ukrainian commercial
banks under wartime conditions?

RQ2. How is corporate security associated
with key indicators of Ukrainian banks' financial
stability?

RQ3. How can security-oriented management
contribute to strengthening banking resilience under
alternative post-war recovery scenarios?

The scientific novelty of the study lies in the
development of an integrated framework for
assessing corporate security as a multidimensional
component of banking stability. Unlike approaches
focused primarily on financial indicators,
the proposed framework integrates financial,
economic, informational, technological, personnel,
legal, physical, and reputational dimensions and
combines multidimensional assessment with
scenario modelling to examine potential recovery
trajectories of the Ukrainian banking sector. The
practical contribution of the study lies in providing
a structured analytical basis for identifying security
vulnerabilities across banking institutions and
supporting adaptive management decisions under
conditions of macro-financial uncertainty.

LITERATURE REVIEW

Previous studies have examined banking
stability from different perspectives, including
financial security assessment, risk management,
digital transformation and institutional resilience.
Sirenko et al. (2020) showed that the development
of financial technologies strengthens financial
security by reducing shadow transactions and
improving control over payment infrastructure.
Poltorak et al. (2021) developed approaches for
modelling financial security levels using multifactor
systems of macroeconomic indicators, allowing
the identification of stabilisation parameters within
financial systems.

Recent research has expanded the understanding
of banking resilience by incorporating monitoring
mechanisms, technological development and
organisational adaptation. Atamanyuk et al. (2024)
proposed analytical monitoring approaches to
identify systemic risks more quickly. Buriachenko
et al. (2025) examined the influence of external
economic, military and diplomatic factors on
financial stability through exchange reserves, debt
structures and financial markets.
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Other studies have highlighted the importance
of internal management mechanisms. Makarychev
and Sazonov (2025) showed that weaknesses in
institutional banking supervision may lead to
reputational losses and reduced trust in financial
institutions. Abidovna (2023) emphasised the
importance of strengthening risk management units,
integrating information technologies and improving
human resource management practices. Siddique et
al. (2022) demonstrated that loan portfolio quality
and risk management approaches remain important
determinants of banking performance.

Research conducted in different national contexts
also highlights the importance of organisational
flexibility, operational risk management and digital
transformation. Al Zaidanin and Al Zaidanin (2021)
examined the role of credit risk management in bank
performance, while Hac et al. (2021) focused on risk
management culture under changing macroeconomic
conditions. Al-kiyumi et al. (2021) considered
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operational risk management, and Qasim and Anwar
(2022) analysed credit risk management practices in
commercial banks. More recently, Xie and Wang
(2023) showed how digital transformation can affect
the development and performance of commercial
banks. Taken together, these studies indicate that
banking resilience depends on both financial
risk management and broader organisational and
technological adaptation.

Against this background, security-oriented
management can be considered a broader
approach to banking resilience than traditional risk
management. While traditional risk management
primarily focuses on financial, credit, market and
operational risks, security-oriented management
also incorporates organisational, informational,
technological, personnel, legal, reputational and
physical dimensions. The main differences between
these approaches are summarised in Table 1.

Table 1. Comparative characteristics of traditional risk management and security-oriented bank management

Criterion Traditional risk management

Security-oriented bank management

Minimisation of financial losses,

Goal orientation . . .
compliance with regulations

Ensuring corporate resilience, protection against multi-
vector threats, strategic stability

Objects of
influence

Credit, market, operational and
liquidity risks

All components of corporate security: financial,
information, legal, personnel, technological, reputational

Short- and medium-term control

Time horizon .
of risk events

Long-term scenario planning and forecasting the impact of

systemic threats

Risk analysis, reserving, limiting,

M t tool .
anagement too’s stress testing

Comprehensive compliance system, security audit,
response protocols, cyber defense, adaptive strategies

Adaptability Limited, mostly reactive

High, with elements of proactive management, dynamic
updating of procedures

Note: compiled by the authors

Comparative analysis confirms that security-
oriented management provides an expanded
platform for banks' strategic responsibility under
conditions of systemic instability and high
uncertainty. Unlike traditional risk management,
which is predominantly reactive and event-driven,
a security-oriented approach encompasses a broader
set of target parameters and integrates managerial,
technological, and regulatory protection tools
into a unified management architecture. It places
particular emphasis on proactive monitoring,
scenario forecasting, and preventive measures,
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which together form the foundation for long-term
institutional stability in the context of post-war
economic recovery.

Based on the reviewed literature and international

regulatory approaches, corporate security in
banking can be structured into eight interrelated
components: financial, economic, information,

physical, personnel, technological, reputational and
legal security. These components and the indicators
commonly used for their assessment are presented
in Table 2.
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Table 2. Matrix of components of corporate security of a banking institution and typical assessment indicators

Corporate security
component

Typical indicators for evaluation

Financial security

Capital Adequacy Ratio (CAR), NPL ratio, liquidity, cost-to-income ratio, ROA,

provisioning level

Information security

Number of cyber incidents, availability of a certified ISMS (ISO/IEC 27001), IT security
costs, RTO, share of cybersecurity in the IT budget

Personnel security

Staff turnover, critical access share, integrity checks, labor violations

Technological security

Redundant data center, failure rate, digital readiness level, process automation

Legal security

Number of litigations, inspections with violations, regulatory compliance, legal risks

Reputational security

Trust index, negative mentions, customer satisfaction (CSAT), ratings (Moody's, S&P),

scandals

Physical security

Physical intrusion incidents, security systems, evacuation training, access control

Economic security

Market share dynamics, currency dependence, client concentration, government regulation

CAR — Capital Adequacy Ratio; ROA — Return on Assets; NPL — Non-Performing Loans,; ISMS — Information
Security Management System; RTO — Recovery Time Objective; CSAT — Customer Satisfaction Score

Note: authors’ calculations based on National Bank of Ukraine (2025), Moody’s Investors Service (2025), ISO/IEC

(2022)

The components are closely interconnected.
Weaknesses in information security may affect
reputation, while personnel-related problems
may increase legal and operational risks. A
multidimensional assessment therefore provides a
broader view of banking resilience than the analysis
of individual financial indicators alone.

Despite the significant contribution of previous
studies, several limitations remain. Existing research
predominantly focuses either on financial indicators
or on specific risk categories, such as credit risk,
operational risk or cybersecurity. The institutional
dimension of corporate security, including the
combined influence of organisational, technological,
informational and reputational factors on financial
stability, remains insufficiently explored.

Therefore, this study addresses the research gap
of a comprehensive model that integrates corporate
security assessment with financial stability analysis
and scenario-based forecasting for banks operating
under wartime uncertainty. This study aims to
address this gap by developing a multidimensional
corporate security assessment framework and
analysing its implications for the future resilience
and recovery of the Ukrainian banking sector.

Despite the growing body of research on banking
stability, most studies focus on individual financial
indicators or specific types of risk, including credit,
operational and cybersecurity risks. The broader
concept of corporate security, which also includes
organisational, technological, informational,

personnel, legal, physical and reputational

dimensions, has received less attention. There is also
limited research combining such a multidimensional
assessment with scenario analysis, particularly in the
context of wartime uncertainty. This study addresses
this gap by combining corporate security assessment
with financial stability analysis and scenario
analysis. The proposed framework is applied to
Ukrainian banks to examine their resilience under
wartime conditions and possible post-war recovery
scenarios.

MATERIALS AND METHODS

The study employed an applied analytical and
modelling approach to assess corporate security and
financial stability in Ukrainian banks. The empirical
assessment focused on 2024 as the reference year,
while data for 2020-2023 were used, where relevant,
to provide background information on changes
in selected financial indicators and the broader
transformation of the Ukrainian banking sector.

Primary statistical information was collected
from the National Bank of Ukraine (2025) materials,
specifically the Financial Stability section for
2020-2024. The analysis focused on ten banking
institutions that, as of the end 0 2024, held the largest
market share in terms of assets, thereby ensuring
representativeness of the sample and coverage of
the key strategic players in the financial system.
These included: Credit Agricole Bank (2025),
Raiffeisen Bank International (2024), Universal
Bank (2025), First Ukrainian International Bank
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(2025), PrivatBank (2025), Ukrgasbank (2025),
Oschadbank (2025), Ukreximbank (2025), A-Bank
(2025) and OTP Bank (2025). The sample was
selected based on the ranking of Ukrainian banks
by total assets as of the end of 2024, according to
National Bank of Ukraine statistics. The study
included the ten largest banking institutions by
asset volume, which collectively represented the
major share of the Ukrainian banking sector and
reflected different ownership models, including
state-owned, foreign and private banks. The
selection criterion was each bank's position in the
asset ranking, while systemic importance, market
coverage, and strategic role in the financial system
were considered additional factors confirming the
sample's representativeness. The analysis employed
a stratification of banks by organisational type into
three groups — state-owned, foreign and private
— which enabled consideration of differences in
strategic approaches to risk management depending
on institutional status. Additionally, rating reports
from international agencies, including S&P Global
Ratings (Fojcik, 2024), Fitch Ratings (2024), and
Moody’s Investors Service (2025), were used to
provide a comparative basis for assessing banking
reliability under conditions of high macro-financial
volatility.

The institutional basis of the security-oriented
management framework drew on recommendations
of the Basel Committee on Banking Supervision
and the Bank for International Settlements (2022).
International information-security standards
were also considered, including ISO/IEC (2022)
Information Security Management Systems -—
Requirements and NIST SP 800-53 issued by the
National Institute of Standards and Technology
(2020). These sources provided a regulatory and
methodological basis for identifying the main
dimensions of corporate security relevant to banks
operating under wartime conditions and prospective
post-war recovery.

Corporate security was assessed using astructural-
functional approach. Eight components were
distinguished: financial, economic, informational,
physical, personnel, technological, reputational
and legal security. Each component included a set
of indicators derived from bank reporting, National
Bank of Ukraine statistics and publicly available
analytical sources.

The financial component included the capital
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adequacy ratio (CAR), non-performing loan ratio
(NPL), return on assets (ROA) and provisioning
coverage ratio. Economic security was assessed
using indicators related to market position, client
concentration and currency dependence. Information
security covered information-security management,
cybersecurity and operational reliability. The
technological ~ component  reflected  digital
infrastructure, process automation and continuity
of IT services. Personnel security included staff
stability, personnel turnover and organisational
resilience. Legal and reputational security covered
regulatory compliance, legal risks, customer trust
and reputation-related indicators. Physical security
reflected the protection of critical infrastructure and
operational continuity.

The indicators were normalised to the interval
[0,1] using the min—-max transformation. For
stimulants, where higher values indicated stronger
corporatesecurity, the following formulawas applied:
Zij=(Xij—Xmin)/(Xmax—Xmin). For destimulants,
where higher values indicated increased risk, the
reverse transformation was used: Zij=(Xmax—Xij)/
(Xmax—Xmin). Equal weights were assigned to all
indicators within each component, and each of the
eight components contributed equally to the final
corporate security index. The integral corporate
security index was calculated as the arithmetic mean
of the eight component values.

An integral assessment was obtained by
calculating the average value of normalised
indicators within each block and aggregating the eight
component scores with equal weights, which ensured
comparability across banks and conceptualised
corporate security as a multidimensional category.
The average value was calculated according to the
formula (1):

. =1lyn

j = 4 &i=1%ij ()
where:
Ij — the integral indicator of block;
Zij — the normalised value of indicator;
n — the number of indicators in the respective
block.

Banks were classified according to the value of
the integral index. Values of 0.75 and above were
interpreted as a high level of corporate security,
values from 0.60 to below 0.75 as a medium level,
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and values below 0.60 as a low level. The same
thresholds were applied consistently across the
analysed institutions.

Scenario analysis was used to examine banking
stability under three alternative macro-financial
conditions: protracted crisis, partial stabilisation and
active recovery. The scenarios were characterised
using five financial and risk parameters: NPL
ratio, ROA, CAR, currency volatility and bank
capitalisation. The scenario values were used as
analytical assumptions for comparing possible
changes in banking stability under different external
conditions rather than as point forecasts of future
outcomes.

To examine the relationship between corporate
security and selected financial stability indicators,
exploratory econometric analysis was conducted
using simple ordinary least squares regression.
Separate models were estimated for ROA, CAR,
NPL, liquidity coverage and capitalization (2):

Yi=Bo + B1 X CS;te; 2)

where:

Y. — the selected financial stability indicator for
bank;

CS. — the integral corporate security index;

B, — the intercept;

B, — the estimated sensitivity coefficient, and &, is
the error term,;

€; — the error term.

Because several financial indicators used as
dependent variables are also included in the financial
component of the integral corporate security
index, the regression coefficients were interpreted
as exploratory sensitivity measures rather than
independent causal effects. The purpose of the analysis
was therefore to assess the direction and relative
strength of associations between the overall security
profile and selected financial stability parameters.
The models were estimated using MS Excel and
Python with the statsmodels package. Statistical
significance was assessed at the 5% significance level
(p<0.05). The results of the integral assessment and
scenario analysis were subsequently used to identify
differences in banks’ security profiles and their
sensitivity to alternative macro-financial conditions
and to formulate a security-oriented management
framework for wartime conditions and prospective
post-war recovery.

RESULTS

The assessment of corporate security among
Ukrainian commercial banks begins with a
comparison of their main institutional and market
characteristics. These characteristics provide the
context for interpreting differences in corporate
security across the selected institutions. Table 3
summarises the banks by ownership type, asset
market share in 2024, regional presence and
systemic importance.

Table 3. List of banks studied and their basic characteristics (2024)

Property Asset . Systemic

Bank name o market Regional presence S
share, %

JSC CB “PrivatBank” State 20.1 All regions, the most extensive network High
JSC “Oschadbank” State 14 All regions, specialisation in state programs High
JSC “Ukreximbank” State 9.8 Central office, corporate network High
JSC “Ukrgasbank” State 5.7 100+ branches, green financing Medium
JSC “Raiffeisen Bank” Foreign 6.1 Present in 23 regions, digital channels High
JSC “PUMB” Private 4.2 Industrial regions, corporate segment High
JSC “Universal Bank” Private 4 Online model (Monobank), no branches Medium
JSC “A-Bank” Private 2.9 180+ branches, available in all regions Medium
JSC “Credit Agricole Bank” | Foreign 2.5 Big cities, focus on the agricultural sector Medium
JSC “OTP Bank” Foreign 2.4 Emphasis on corporate lending Medium

Note: authors’ calculations based on the National Bank of Ukraine (2025), Credit Agricole Bank
Bank International (2024), Universal Bank (2025), First Ukrainian International Bank (2025), PrivatBank (2025),
Ukrgasbank (2025), Oschadbank (2025), Ukreximbank (2025), A-Bank (2025), OTP Bank (2025), Fojcik (2024),
Fitch Ratings (2024), Moody’s Investors Service (2025)
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The data presented in Table 3 show considerable
structural differences among the selected banks in
terms of ownership, asset market share and systemic
importance. Four state-owned banks — PrivatBank
(20.1%), Oschadbank (14.0%), Ukreximbank
(9.8%) and Ukrgasbank (5.7%) — together account
for 49.6% of the reported asset market share. This
concentration highlights the important role of state-
owned institutions in the Ukrainian banking system.

Foreign-owned banks, including Raiffeisen Bank
(6.1%), Credit Agricole Bank (2.5%) and OTP Bank
(2.4%), have smaller individual market shares but
operate within international corporate governance
and risk-management frameworks. Private banks,
particularly PUMB (4.2%) and Universal Bank
(4.0%), are characterised by business models with
a strong focus on retail and digital services. These

8,71|9

24,5 15),

OTP Bank 19,4
Credit Agricole Bank

A-Bank 18,2 14,9 1|2

Universal Bank (monobank) 22,1 7,8’1
PUMB 20,6 10,
Raiffeisen Bank 23,8 6,

Ukrgasbank 21,2 12,5 1|6
Ukreximbank 16,1 28,9 0,1
Oschadbank 17,3 23,7 O|9
PrivatBank 19,5 16,2 2Il

Capital adequacy ratio (CAR), %

m Return on assets (ROA), %

OUHAHCOBAS S5KOHOMHKA

differences in ownership structure, market position
and operating models provide an important context
for the subsequent assessment of corporate security.

Differences in ownership, market scale, regional
presence and operating models may be associated
with different approaches to risk management
and corporate security. These institutional
characteristics are therefore considered when
interpreting the financial and multidimensional
security profiles of the analysed banks. The values
of the selected financial indicators in 2024 show
considerable variation across the analysed banks.
Figure 1 presents capital adequacy, non-performing
loans, return on assets and provisioning coverage,
providing a basis for the comparative assessment of
the financial component of corporate security.

92
98
90
94
%
97
95
87
91

98

Non-performing loans (NPL), %

Provisioning coverage ratio, %

Figure 1. Selected financial indicators of Ukrainian banks, 2020-2024

The comparative analysis presented in Figure 1
shows considerable differences among Ukrainian
banks in key financial security indicators. Credit
Agricole Bank (24.5%) and Raiffeisen Bank
(23.8%) recorded the highest capital adequacy
ratios, indicating relatively strong capital buffers.
By contrast, Ukreximbank showed the lowest
value (16.1%), suggesting a lower capacity to
absorb potential losses compared with the other
banks in the sample. The share of non-performing
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loans exceeded 20% in Ukreximbank (28.9%) and
Oschadbank (23.7%), indicating elevated credit
risk. These institutions also recorded low or near-
zero ROA values, which may limit their capacity to
generate internal sources of capitalisation.
Universal Bank recorded the highest ROA (3.1%),
indicating comparatively strong profitability. Loan
loss provisioning was highest in PrivatBank and
Credit Agricole Bank (98% each), suggesting a high
level of coverage of identified credit risks. Overall,
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the results show that the financial security profiles
of the analysed banks differ substantially in terms
of capital adequacy, asset quality, profitability and
provisioning. However, financial indicators alone
do not fully capture the multidimensional nature of

OTP Bank

Credit Agricole Bank
A-Bank

Universal Bank 0,82

First Ukrainian International Bank 0,78
Raiffeisen Bank
Ukrgasbank
Ukreximbank
Oschadbank

PrivatBank
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corporate security. Figure 2 therefore extends the
analysis by presenting the component structure of
the integral corporate security index and identifying
differences in banks’ overall security profiles.
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0.86 0.84 - 085 082

= Financial security = Economic security

Personnel security

m Technological security © Reputational security

Information security Physical security

Legal security

Figure 2. Integral assessment of the level of corporate security of Ukrainian banks by components, 2024

The final ranking of banks by integrated
assessment of corporate security reveals a clear
hierarchy of institutions by security level. The high-
security group comprises Credit Agricole Bank
(0.84),Raiffeisen Bank (0.85), Universal Bank (0.77),
FUIB (0.75) and PrivatBank (0.76), all of which
demonstrate a balanced profile across information,
technological, financial and legal dimensions (with
all indicators exceeding 0.70). The medium-security
group includes Oschadbank (0.63), Ukrgasbank
(0.71), A-Bank (0.64), and OTP Bank (0.70), where
notable asymmetries are observed, particularly
in the technological and economic components.
Ukreximbank, with an integral score of 0.53, stands
out as the only institution in the conditionally low-
security category, mainly because of weak results in
most components, especially reputation (0.49) and
technology (0.52). These findings highlight both the
strengths and vulnerabilities of individual banks'
security systems.

The multidimensional assessment shows that
corporate security cannot be explained by asset
size or systemic importance alone. Differences
are also associated with the balance of financial
and non-financial security components, including
information, technological, reputational and
organisational dimensions. The results provide
a basis for the subsequent scenario analysis and
for identifying areas where individual banks may
require greater managerial attention.

Based on the preceding assessment and the
practices identified in regulatory, analytical and
bank reporting sources, adaptive management
measures were grouped into five functional areas.
This classification links specific management
practices with their expected contribution to
banking resilience under conditions of heightened
uncertainty. Table 4 summarises the proposed
typology of adaptive management practices and
their expected effects.
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Table 4. Typology of adaptive management practices of banks by functional areas

Functional direction

Typical adaptive practices

Expected effect

Finances
testing

Credit policy revision; accelerated
provisioning; introduction of liquidity stress

Reducing credit risk; maintaining solvencys;
improving supervisory performance.

Human resources

Development of personnel reserve; remote
personnel management; rotation and

Stability of operational processes; reduction
of losses due to staff turnover; increased

POHCY multifunctionality models management flexibility
Information Transition to cloud infrastructure; Strengthening cyber resilience; protecting
technology implementation of zero trust architecture; | data and transactions; responding quickly to

institutionalization of SOC/CSIRT

IT incidents

Legal environment

Centralisation of compliance procedures;
integration of legal monitoring into
operational activities

Reducing sanctions and reputational risks;
increasing regulatory compliance.

Communications

Implementation of reputation intelligence
tools; online monitoring of client signals;
social risk management

Strengthening customer trust; timely
response to image threats; increasing social
capital

Note: authors’ calculations based on the National Bank of Ukraine (2025), Credit Agricole Bank (2025), Raiffeisen
Bank International (2024), Universal Bank (2025), First Ukrainian International Bank (2025), PrivatBank (2025),
Ukrgasbank (2025), Oschadbank (2025), Ukreximbank (2025), A-Bank (2025), OTP Bank (2025), Fojcik (2024),

Fitch Ratings (2024), Moody’s Investors Service (2025)

The typology of adaptive management practices
reflects banks' aspiration for a multi-vector
transformation of their organizational models in a
risk-prone environment. In the financial sphere,
key measures include strengthening reserves
and implementing liquidity stress testing, which
respond to anti-crisis management requirements.
The personnel dimension focuses on operational
stability through the formation of multifunctional
staff and the use of rotational mechanisms. Within
the IT sector, approaches aimed at enhancing
cyber resilience prevail, particularly through the
adoption of zero-trust architecture and the activation
of interaction with CSIRT units. The legal and
communication blocks illustrate a shift towards
integrated risk control, combining regulatory
compliance with reputational transparency.

This framework forms the basis for the further
development of a holistic model of security-
oriented management, adapted to the post-war
restoration of the financial system. The conceptual
model of security-oriented management in banking
institutions requires a clear definition of its structural
components and the functional content of each
block. To ensure the integrity of the management
architecture, the model incorporates six key areas:
risk management, cybersecurity, personnel, legal,
reputational, and technological security. Each
component operates autonomously yet remains
interconnected in contributing to the bank's overall
financial and economic stability. Table 5 presents a
substantive description of these blocks, specifying
their role in adaptive anti-crisis management.

Table 5. Components of the conceptual model of security-oriented management and their functional content

Model compo-
nent

Functional purpose

Risk management

Identification, monitoring, and scenario forecasting of financial, operational, market, and
geopolitical risks; construction of dynamic early warning indicator systems

Cybersecurity

Digital perimeter protection, anomalous activity monitoring, zero trust architecture
implementation, and SOC/CSIRT institutionalization for rapid response

Personnel security

Formation of an adaptive personnel reserve, support for team stability, organization of internal
training, ensuring management continuity in crises

Legal support

Ensuring legal compliance, prevention of sanctions and contractual risks, compliance
monitoring, legal support for information protection
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Reputational Monitoring social and public risks, image management in the digital environment, forecasting
security narrative threats, supporting the stability of trust.

Technological IT infrastructure redundancy, scalability of digital services, ensuring functional continuity,
sustainability implementation of adaptive architectures based on cloud technologies

Note: authors’ calculations based on the Bank for International Settlements (2022), ISO/IEC (2022), National Institute

of Standards and Technology (2020)

The proposed structural model offers a holistic
perspective of the security management system as
an interconnected complex of functional blocks.
Particularly significant is the interaction between risk
management and the technological and reputational
subsystems, which enables the effective localisation
of threats of both internal and external origin.
Cybersecurity and legal support act as institutional
filters, preventing critical incidents from escalating,
while the human resource component underpins
adaptability and continuity inmanagement processes.
The complexity of implementing each block is
amplified by the integration of digital technologies,
which, in the context of hybrid challenges, becomes
a key determinant of banking stability. Accordingly,
the model may serve as an analytical foundation
for further deploying management transformation
strategies aimed at strengthening systemic security.

It should be emphasised that modelling security-
oriented management of commercial banks in the
context of post-crisis recovery requires a multi-
component approach, focused on the integration
of functionally autonomous yet strategically
interdependent management blocks. The proposed
conceptual model encompasses six key areas — risk
management, cybersecurity, human resources, legal,
reputational, and technological security — which
together form a holistic architecture for the stability

of the banking system. Its adaptive character is
grounded in verified empirical data and established
anti-crisis practices, ensuring high relevance to
contemporary challenges in a hybrid environment.
This structural configuration provides the basis for
developing institutional mechanisms to enhance
financial stability, a defining element of the state's
broader system of financial and economic security.

To assess the economic potential of a security-
oriented management model for banking
institutions, modeling scenarios for the development
of the macro-financial environment is particularly
important. Given the complex security situation
and the multi-vector nature of external risks, it is
appropriate to distinguish three basic contexts of
banking sector functioning: protracted crisis, partial
stabilisation, and active economic recovery. Each
scenario corresponds to a specific risk profile that
determines banks' susceptibility to macroeconomic
shocks and the variability of financial outcomes,
depending on the depth of integration of security
practices. A comparative analysis of these conditions
makes it possible to identify the stabilising effect
of corporate security measures and to assess the
potential efficiency gains from their systemic
implementation. Table 6 presents the key parameters
used to characterise three alternative macro-financial
scenarios.

Table 6. Key parameters of alternative macro-financial scenarios

Risk parameter Scenario 1 l"rotracted Scenarl? .2: 1"art1al Scenario 3: Active recovery
crisis stabilisation

NPL, % 22.0-26.5 13.0-14.5 7.0-8.5

ROA, % 0.3-0.6 1.2-1.5 3.0-34

CAR, % 15.0-17.0 19.0-21.0 22.5-24.0

[(}lér];e)ncy volatility (UAH/ High (>20% fluctuation) Moderate (8-12%) Low (<5%)

Annual bank capitalisation . 0 o

arowth, % Negative/close to zero Stable growth (5-7%) Accelerated growth (10-13%)

Note: authors’ calculations based on the National Bank of Ukraine (2025), Fojcik (2024), Fitch Ratings (2024),

Moody’s Investors Service (2025)
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The scenario approach provides a structured
basis for examining how key financial stability
indicators may vary under different macro-financial
conditions. The three scenarios are differentiated by
the expected levels of NPLs, ROA, CAR, currency
volatility and bank capitalisation. These parameters
allow the financial risk environment to be compared
across conditions ranging from prolonged instability
to active recovery.

In the protracted crisis scenario, systemic
instability reaches critical levels. This is reflected
in persistently high NPLs and a sharp decline in
ROA to 0.3-0.6p.p., signaling minimal profitability
of banking operations. CAR falls to 15.0-17.0
p.p., indicating capital erosion, while currency
volatility exceeds 20 p.p., amplifying solvency
risks. Capitalisation rates either stagnate or turn
negative, which threatens investor withdrawals
and necessitates regulatory intervention. Without
integrated security mechanisms, these dynamics may
have a cumulative destabilizing effect, exacerbating
banks’ vulnerability to multiple risk factors.

The partial stabilisation scenario reflects
moderate improvements in financial security.
NPLs decline to 13.0-14.5 p.p., indicating gradual
rehabilitation of loan portfolios. ROA stabilises at
1.2-1.5p.p., while CAR returns to controlled levels
of 19.0-21.0 p.p., providing sufficient capital to
sustain ongoing operations. Currency volatility
falls to 8-12%, and annual capitalisation rates reach
5-7%, signalling a revival of investor confidence.

OUHAHCOBAS S5KOHOMHKA

Implementing  security-oriented =~ management
models can reinforce these trends by improving
flexibility in risk management, compliance systems,
and human resource adaptation.

The active recovery scenario demonstrates the
most favourable conditions for financial security.
NPLs are reduced to 7.0-8.5p.p., and ROA rises to
3.0-3.4p.p., indicating effective use of the resource
base. CAR increases to 22.5-24.0p.p., ensuring a
strong capacity to absorb risks and support credit
expansion. Currency fluctuations fall to below 5%,
evidencing monetary market stabilisation, while
capitalisation accelerates to 10-13% annually. This
scenario provides the most conducive environment
for the large-scale implementation of security-
oriented management practices, ensuring systemic
resilience through the integration of cybersecurity,
anti-crisis human resource strategies, reputation
monitoring and legal predictability.

To complement the scenario analysis, regression
modelling was used to examine the direction and
relative strength of the association between the
corporate security index and selected financial
stability indicators. Standardised coefficients were
estimated under the three scenario settings to
compare the sensitivity of financial indicators under
conditions of prolonged crisis, partial stabilisation
and active recovery. The resulting coefficients are
interpreted as exploratory sensitivity measures
rather than causal effects and are presented in Table
7.

Table 7. Standardised sensitivity coefficients between corporate security and financial stability indicators under

alternative scenarios

. e e 1. Scenario 1: Protracted Scenario 2: Partial Scenario 3: Active
Financial indicator . . R
crisis stabilisation recovery

ROA +0.47 +0.62 +0.78
CAR +0.33 +0.51 +0.66
NPL -0.52 -0.61 -0.70
Capitalisation growth +0.28 +0.49 +0.67
Liquidity +0.39 +0.54 +0.72

Note: authors’ calculations based on the National Bank of Ukraine (2025), Fojcik (2024), Fitch Ratings (2024)

The modeling results show that banks’ financial
indicators are highly sensitive to changes in the
integral level of corporate security across all
scenarios. In particular, the increase in ROA, with a
coefficient of +0.78 in the active recovery scenario,
shows that higher levels of corporate security are
associated with higher profitability indicators.
Similarly, CAR and capitalisation rates show
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significant positive dynamics with rising levels
of corporate security, reflecting the strengthening
of banks' resource base and their capacity for
autonomous financing. The negative correlation with
NPL confirms the effectiveness of corporate control
mechanisms in reducing credit risks. Liquidity
proved to be the most dynamic parameter: under
conditions of high corporate security, it increased
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most substantially, indicating banks' adaptive
capacity to maintain solvency even under stress.

The combined results of scenario and econometric
modeling confirm that the introduction of a security-
oriented management model generates considerable
effects not only at the level of individual institutions,
but also at the macro-financial level. The established
regression relationships demonstrate the statistical
association between the corporate security profile
and key financial stability parameters of banks —
profitability, asset quality, capitalization and liquidity
— with the strength of these effects increasing under
conditions of economic growth. Policymakers can
incorporate these interdependencies into banking
regulatory policy, particularly when designing
indicative mechanisms for assessing financial
stability. The findings thus reaffirm the role of
corporate security as a critical component of financial
architecture during structural transformation and
post-war economic recovery.

DISCUSSION

The results of the analysis revealed significant
interbank differentiation in the level of corporate
security, which stemmed from differences in
organisational structure, ownership type, risk
management practices, and the depth of digital
transformation. The analysis showed that institutions
with high integral security index values also
demonstrated stable key financial indicators and
reduced sensitivity to external destabilizing factors,
as confirmed by scenario modeling. The identified
correlation between the balance of functional
security blocks and institutions' adaptability
to changes in the macro-financial environment
validated the application of the multidimensional
assessment model.

The developed typology enabled the stratification
of banking institutions by the level of comprehensive
security, thereby identifying systemic areas of
vulnerability and creating an empirical basis for
constructing adaptive scenarios in the banking
sector. A multidimensional model of corporate
security, encompassing key risk management
blocks, proved effective under conditions of macro-
financial instability. Zan (2024) proposed a similar
approach, highlighting the importance of integrating
internal management mechanisms with external
regulatory factors. His work underscores the need

for consistency between institutional processes
and preventive monitoring of systemic risks as
prerequisites for financial stability. The correlation
of results confirmed the feasibility of implementing
such a model in banking security management.

The stratified analysis further showed that the
effectiveness of risk management depends not
only on asset size or ownership form, but also
on institutions' capacity to adapt amid external
turbulence. Kacicka (2023) also addressed strategic
flexibility in management decisions, using the food
industry as an example to examine the possibility
of combining strategic planning with innovative
risk management. The findings confirmed the
universality of this approach for sectors highly
sensitive to environmental changes, including the
banking system. The study found that the ability
to restructure management processes rapidly plays
a decisive role in enhancing overall institutional
security.

As part of the study of systemic threats, it was
established that traditional regulatory tools do
not adequately respond to multi-vector risks. The
findings of Ellis et al. (2022) confirmed the need
to improve methods of measuring systemic risks,
considering transformational dynamics of the
financial environment. Their work emphasises that
the transition to a comprehensive measurement
of cross-functional risks is critical for modern
regulatory practice. The results of this study
provided an empirical basis for developing such
tools, highlighting the need to expand traditional
risk assessment methodology.

The theoretical framework set out by Schweizer
(2019) formed the foundation for a deeper
understanding of systemic threats as phenomena
of complex adaptive systems. Within the scope
of this research, such an approach allowed for a
reorientation of the analytical focus from the analysis
of individual financial indicators to their interaction
with the structural parameters of corporate
governance. Including personnel, information,
and legal security enabled the construction of a
holistic model of multi-component security for
banking institutions. This ensured the integration of
qualitative and quantitative variables in developing
the integral corporate security index.

The structural-functional approach used in the
study aligns with the concept presented by Bacciu et
al. (2022), which demonstrated the need for systemic
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risk management that incorporates interdisciplinary
determinants. In their work, fire risk modeling was
carried out; however, this study adapted the approach
to the banking sector by interpreting the cumulative
effects of security breaches. This adaptation made it
possible to consider both the physical component and
the informational and cyber aspects of institutional
functioning, which is particularly important amid
post-crisis economic turbulence.

The analysis of digital factors for enhancing
management efficiency revealed that the digital
transformation of banking processes positively
influences the operational contour of corporate
security systems. These findings align with the
case study by Bueno et al. (2024), which examined
digitalization as a tool for strengthening risk
management and internal control. The study found
that banks with a high level of digital integration
had lower transaction costs, more efficient data-
processing procedures, and greater adaptability to
external challenges.

Scenario modeling results also showed that
digital infrastructure is a key factor in shaping
banks' institutional resilience to macro-financial
and regulatory shocks. A similar relationship
between technological adaptation and vulnerability
reduction was identified by Zaman et al. (2023) in
the context of logistics chains in the e-commerce
sector. In the banking sector, analogous mechanisms
were observed in the assessment of organisational
flexibility, which ensured the continuity and stability
of processes even under intensifying external risks.
The decisive role of digital tools in this process
makes the technological component an integral
element of the architecture of multidimensional
corporate security.

The analysis also examined how artificial
intelligence (Al) tools improve the efficiency of
information and cybersecurity systems. According
to the framework proposed by Rodrigues et al.
(2022), a cognitive model of interaction between Al,
digital transformation, and cybersecurity strengthens
the integration of technological solutions into the
protective infrastructure of financial institutions.
Within the present study, this approach was adapted
to the corporate security model by incorporating the
level of information security as one of its functional
components.

In examining operational efficiency, a positive
correlation was recorded between the degree of
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digital transformation and indicators of financial
inclusion. The findings of Mavlutova et al. (2023)
confirm that the expansion of digital services
enhances the accessibility of banking services,
which in turn contributes to the resilience and
stability of the financial system. Consistent with this,
the present study established that institutions with
more advanced digital infrastructures demonstrated
higher levels of operational efficiency, thereby
reducing their vulnerability to financial risks.

The importance of information security as a
determinant of user trust in banking services was
reinforced by the study of Zhang et al. (2023),
which found that the level of cybersecurity
significantly influences customers' willingness to
adopt fintech solutions. The analysis of corporate
security indicators within this research similarly
revealed a positive relationship between the level
of information security and the composite resilience
index, corroborating earlier scientific findings.

The type of bank influences how security
management models are implemented. In particular,
Raouf and Ahmed (2022) demonstrated that the
effectiveness of risk management systems varies
considerably between traditional and Islamic
banks in the GCC countries. They concluded that
the clear regulation of internal control procedures,
inherent in specialised institutional structures, has a
positive impact on institutional stability. The present
study observed a similar trend, where banks with
formalized internal audit policies showed greater
resilience.

The analysis of information support for
management processes showed that effective
digital management accounting systems enhance
transparency and reduce operational risks. Oudat
(2021) substantiated the relationship between
the quality of information systems and banking
stability. The criteria applied in this study confirmed
higher levels of information security in banks that
had introduced modern analytical platforms and
automated compliance mechanisms.

Intellectual capital and human resource policy
were also identified as key components of corporate
security. Ullah et al. (2021) found that the existence
of a developed knowledge management system and
structured staff training is positively correlated with
financial stability. The present analysis confirmed
similar relationships: banks with higher human
resource security scores showed stronger adaptability
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under risk scenarios, underscoring the importance
of human capital in security management strategies.

The legal component — encompassing regulatory
compliance and digital compliance control — was
likewise recognised as a critical dimension of
banking security. Chao et al. (2022) proposed a
taxonomy of RegTech tools for monitoring financial
stability, with particular emphasis on automated risk
detection and adherence to regulatory standards. This
study adopted a comparable approach, evaluating
legal metrics as a distinct block of the corporate
security model. This enabled the identification
of a direct link between the degree of regulatory
control and institutional resilience to supervisory
challenges. Integrating digital compliance tools into
risk management frameworks provided an additional
protective layer against systemic regulatory failures.

In the economic security block, the study found
that financial diversification is a significant factor
in the stability of banking institutions in a changing
environment. Xie et al. (2022) substantiated the
importance of income diversification strategies
as a means of enhancing financial stability. The
results confirmed the hypothesis: banks with a
broad product portfolio and a diversified client base
showed higher levels of economic and financial
security. Such diversification enabled greater
flexibility of financial policy and a more effective
response to external crises.

Financial forecasting was identified as one of the
key tools of strategic planning under conditions of
macro-financial instability. Kumar (2023) showed
that multifactor forecasting models significantly
influence the quality of management decisions in
the financial sector. In this study, a scenario-based
approach to assessing the integral corporate security
index was implemented, enabling identification
of potential risk configurations and evaluation of
banking institutions' resilience to changes in the
external environment. This model provided the
foundation for developing preventive strategies for
financial adaptation.

Digital automation tools, analysed by Singireddy
et al. (2024), were assessed as critically important
for transforming banks’ management practices. The
authors highlighted the role of smart automation,
secure access systems and predictive intelligence
in optimising risk management processes. The
results confirmed that institutions with higher
digital integration achieved stronger technological
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and information security, which contributed to
enhanced overall corporate resilience. Adopting
these technologies ensured consistent management
decisions and minimized the influence of the human
factor.

Inthe contextof global economic transformations,
uncertainty management as a strategic balancing
tool has become particularly important. Iriani
et al. (2024) emphasised the need to integrate
qualitative analyses of the external environment
with quantitative methods in order to improve the
accuracy of strategic decisions. In this study, this
concept was operationalized through a multi-level
security assessment model, enabling risk evaluation
atthe intersection of functional blocks. This approach
supported the development of an adaptive corporate
governance system relevant to the conditions of a
transformational economy.

Modern research has devoted considerable
attention to the role of digital tools in strengthening
the financial stability of banking institutions. Challa
et al. (2024) examined the impact of technological
solutions on investment stability and the reduction
of transaction risks. The authors proposed a multi-
level model combining cybersecurity platforms,
automated monitoring protocols and elements of
predictive analysis. This concept aligns with the
conclusions of the present study, which recorded high
values of information and technological security in
banks with a developed digital architecture.

In the context of intelligent risk management,
this study analyzed Vyas's (2025) approach,
emphasizing the use of Al to develop cognitive
threat management systems. The model integrated
adaptive self-learning algorithms designed to
improve decision-making accuracy in financial
forecasting. The findings confirmed the need to
develop a multi-vector security system that reflects
the multifactorial nature of risks during the post-
crisis reconfiguration of the banking system.
This approach provided an empirical basis for
assessing the effectiveness of intelligent elements in
institutions' strategic adaptation.

The research confirmed the feasibility of using
a security-oriented management model as a holistic
response to threats from structural shifts in the
macro-financial environment. The integral corporate
security index, developed from eight functional
blocks, revealed internal differentiation among
banks based on digital transformation, strategic
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flexibility, and financial resilience. The analysis
identified areas of heightened risk and demonstrated
structural heterogeneity in approaches to security
management. The applied stratified assessment
methodology proved effective in comparing
institutions with varying levels of technological
maturity.

The correlation between the results and
findings from digital transformation, intelligent
risk management, RegTech, and strategic financial
forecasting underscores the relevance of the chosen
approach. This interdisciplinary  consistency
highlights the need to improve further banking
management models aimed at preventing systemic
risks in unstable environments. Such models
should integrate quantitative analysis, technological
diagnostics, and scenario simulations, thereby
ensuring the flexibility and adaptability of the
banking sector under conditions of macro-financial
transformation.

CONCLUSIONS

As part of the study, a methodological model
for stratifying banking institutions by the level of
corporate security was developed and tested, based on
the construction of an integral index comprising eight
functional blocks: financial, information, economic,
physical, personnel, technological, reputational and
legal security. On the basis of the obtained values
of the integral indicator, the ten largest banks of
Ukraine were stratified. The assessment showed
significant differences among Ukrainian banks in
corporate security levels. Institutions with higher
integrated security profiles showed more balanced
performance across functional components, whereas
lower-security institutions demonstrated greater
internal disparities requiring targeted managerial
improvement. The identified asymmetries between
individual security components indicated internal
imbalances in management practices related to
integrating security functions.

Scenario modeling produced three alternative
trajectories of macro-financial development: a
protracted crisis, partial stabilization, and active
reconstruction. For each scenario, the levels
of problem debt, asset profitability, capital
adequacy, currency volatility and capitalisation
were determined. Scenario modeling showed that
strengthening corporate security is associated with
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improved financial stability, including reduced
credit risk, higher profitability potential, and greater
resilience under favorable recovery conditions. This
dependence confirmed the strategic importance
of strengthening functional security mechanisms
for enhancing the financial stability of banking
institutions.

The study has certain limitations. It is limited
to a sample of only the ten largest banks, lacks
complete data to assess some components of
corporate security, relies on estimation assumptions
in scenario modeling, and is affected by changes in
the regulatory environment that affect the relevance
of certain indicators. Further research should
therefore expand the sample to include medium-
and small-scale institutions, as well as adapt the
model for regional and international comparative
analysis. Another important direction is to integrate
regulatory supervision indicators and explore
relationships  between digital transformation,
the level of compliance control, and scenario
adaptability. Applying machine learning methods
to build predictive corporate security models that
account for dynamic interactions among functional
blocks in a changing financial environment also
appears promising.
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ABSTRACT

Predicting stock market dynamics remains challenging, especially in emerging and frontier markets, where
high uncertainty, limited liquidity, and information asymmetries can reduce the robustness of predictive
models. This study aims to compare the forecasting performance of Artificial Neural Networks (ANN) and
Long Short-Term Memory (LSTM) models for the TUNINDEX20 against a naive persistence benchmark.
The information base consisted of daily data on the TUNINDEX20 index of the Tunis Stock Exchange
from February 6, 2012, to December 31, 2024, including 1,915 observations. The sample was divided
chronologically into a training set of 1,532 observations and a test set of 383 observations. The results
showed that the artificial neural network slightly outperformed the long short-term memory model in
terms of key accuracy metrics: for the first model, MAE was 12.06, RMSE was 15.92, MAPE was 0.31%, MASE
was 1.0769, R* was 0.9912, and the accuracy of predicting the direction of index movement was 53.91%.
At the same time, the naive model showed slightly lower forecast errors (MAE = 11.76; RMSE = 15.82), and
the Diebold—Mariano test did not reveal a statistically significant advantage of ANN over the naive model
(p = 0.7285). The results obtained show that a more complex architecture does not automatically provide
an advantage in forecasting TUNINDEX20. Future research could include adding technical indicators and
macro-financial variables, testing models in other emerging markets, and applying adaptive and hybrid
forecasting methods.
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MporHo3unpoBaHue AMHaMUKMN GOHAOBOrO PblHKA
TyHMUCA C UICNONb30BaHNEM HEUPOHHbDIX ceTen
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Ona umtuposaHua: bydapec 0., Cmmnga M. (2026). NporHosnpoBaHMe AMHAMUKM GOHAOBOrO pbiHKa TyHMCa C uUCc-
NoNb30BaHMEM  HEWPOHHbIX ceTeil. DKOHOMMWKA: cTpaTterMa W npaktika, 21(3), 89-103. https://
doi.org/10.51176/1997- 9967-2026-3-89-103

AHHOTALUMUA

MporHosnpoBaHMe gUHAMUKK GOHAOBOIO PbIHKA OCTAETCA C/OXKHOM 3a4a4en, 0CO6EHHO ANA pPa3BUBaAtO-
LLMXCA M MOFPAHUYHbIX PbIHKOB, I4e BbICOKAA HEONPEAENEHHOCTb, OFPaHMYEHHAsA TUKBUAHOCTb U MHOP-
MALMOHHbIE aCUMMETPUM MOTYT CHUMXKATb YCTOMYMBOCTb NMPOrHO3HbIX Mogenei. Llenb JaHHOro nccnenosa-
HWA 3aKNOYaeTCsa B CPAaBHEHMM NMPOTrHOCTUYECKOM 3PPEKTUBHOCTM MOAENEN UCKYCCTBEHHbIX HEMPOHHbIX
ceTell N AONTOM KPATKOCPOUYHOM NamATM NpU NporHo3npoBaHum nHaekca TUNINDEX20 ¢ HanBHOM moae-
/b0 NEPCUCTEHTHOCTU. MHPOPMALMOHHYIO 6a3y COCTaBUAM exxeHEBHbIe AaHHble nHaekca TUNINDEX20
TyHucckon poHaoBOM BUprKK 3a nepuog c 6 despana 2012 r. no 31 aekabpsa 2024 r., Bkatovatolme 1 915
HabntogeHUN. BbibopKa bblia pasgeneHa B XPOHONOMMYECKOM NopsAaKe Ha obyyatoLuyto YyacTb 13 1 532 Ha-
6/1104eHUIN 1 TecToByto YacTb U3 383 HaboAeHUIN. Pe3ynbTaTbl MOKA3a/M, YTO MCKYCCTBEHHAA HEMPOHHasn
CETb HECKOJIbKO NPEBOCXOANT MOAENb AONTON KPAaTKOCPOYHOM MaMATM NO OCHOBHbIM MOKa3aTeNnsiM TOYHO-
ctu: ana nepsoit mogenn MAE coctasun 12.06, RMSE — 15.92, MAPE — 0.31%, MASE — 1.0769, R*—0.9912,
A TOYHOCTb NPOrHO3MPOBaHMA HaNpPaBieHUA ABUKeHUA nHAeKca —53.91%. BmecTe c Tem HanBHaA moaenb
nokasa/ia HemMHoro 6o/iee H1M3KKe ownbKK nporHosa (MAE = 11.76; RMSE = 15.82), a Tect Anubonga—Ma-
PWaHO He BblIIBU/I CTaTUCTUYECKM 3HAUMMoOro npeumyliectea ANN Hag HavBHoW mogenbto (p = 0.7285).
Mony4yeHHble pe3ynbTaTbl MOKA3bIBAOT, YTO YTO BOslee CNOXKHAA APXMTEKTYpa He obecneynmBaeT aBTOMaA-
TMYecKoro npemmylectsa B nporHosuposaHnm TUNINDEX20. MepcneKTuBbl gasbHENLWIUX UCCeA0BaHNMI
CBA3aHbl C BKIOYEHNEM TEXHUYECKUX UHAMKATOPOB M MAKPOPUHAHCOBbLIX MEPEMEHHbIX, TECTUPOBAHMEM
MoOZeNei Ha ApYrnx PasBMBaOLLMXCA PbIHKAX, @ TaKKe NPUMEHEHNEM afanTUBHbIX U TMOPUAHLIX METOLOB
NPOrHO3MpPOBaHMUA.
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INTRODUCTION

Forecasting stock market fluctuations remains
a major challenge for investors, policymakers,
and financial institutions, particularly in emerging
and frontier markets characterized by heightened
uncertainty, persistent information asymmetries,
and structural market imperfections (Boubaker et
al., 2022). These features amplify the complexity
of asset price dynamics and make financial market
prediction especially demanding.

Within this context, the TUNINDEX20,
comprising the twenty largest and most liquid firms
listed on the Tunis Stock Exchange (BVMT), serves
as a key benchmark for assessing the efficiency
and overall dynamics of the Tunisian financial
market. Beyond reflecting domestic stock market
performance, the index also provides valuable
insights into the broader state of the Tunisian
economy. Consequently, the ability to forecast the
TUNINDEX?20 is of considerable importance for
institutional investors, portfolio managers, and
economic decision-makers seeking to optimize
portfolio allocation and risk management strategies.

For decades, financial time-series forecasting
has been dominated by traditional econometric
approaches, particularly linear and autoregressive
models (Box et al., 2008). However, a growing
body of literature has highlighted the limitations of
these methods when confronted with the nonlinear,
non-stationary, and noisy nature of financial data,
as well as the complex interactions among market
variables (Zhang et al., 1998; Tashman, 2000). These
limitations reduce their ability to accurately capture
the underlying dynamics of financial markets,
especially during periods of heightened volatility
and structural change (Kaygin et al., 2026).

In response to these challenges, artificial
intelligence techniques and particularly Artificial
Neural Networks (ANN) have progressively
emerged as powerful and flexible alternatives
for financial forecasting. Unlike conventional
econometric models, ANN architectures can model
highly nonlinear relationships without imposing
restrictive assumptions regarding data distribution
or functional form. Their ability to extract hidden
patterns and learn complex representations directly
from financial time series has led to significant
advances in predictive performance (Goodfellow
et al., 2016; Sezer et al., 2020). Long Short-Term
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Memory (LSTM) networks, which incorporate
memory and gating mechanisms, represent a major
advancement over traditional recurrent neural
networks by enabling the effective modelling of
long-term temporal dependencies (Hochreiter &
Schmidhuber, 1997; Fischer & Krauss, 2018). Their
distinctive architecture makes them particularly
suitable for financial time-series forecasting, where
past market dynamics may exert persistent effects
on future price movements.

A review of the empirical literature on the
Tunis Stock Exchange reveals evidence discussing
the extent to which the market adheres to
informational efficiency, particularly in its weak
form (Bekaert & Harvey, 1997). Previous studies
document the presence of temporal dependencies,
persistent volatility, gradual adjustment to new
information, and heightened sensitivity to external
shocks, suggesting that information may not be
instantaneously nor perfectly incorporated into asset
prices (Fakhfekh et al., 2021). These features appear
especially pronounced in a developing market
environment characterized by uneven liquidity,
sectoral concentration, and significant informational
asymmetries. However, evaluating whether deep
learning models can consistently generate risk-
adjusted abnormal returns over standard random-
walk baselines remains an open empirical question.

In this context, the growing interest in artificial
intelligence and machine learning techniques
appears fully justified. These approaches are
particularly attractive because of their ability to
process large volumes of data, capture nonlinear
interactions, and identify memory and regime
effects that conventional econometric models often
fail to incorporate effectively (Henrique et al., 2019;
Nabipour et al., 2020). This study aims to compare
the forecasting performance of Artificial Neural
Networks (ANN) and Long Short-Term Memory
(LSTM) models for the TUNINDEX20 against a
naive persistence benchmark.

The empirical analysis conducted in this study
relies on daily TUNINDEX20 data covering the
period from 2012 to 2024, comprising 1,915 daily
observations retrieved from the official BVMT
database. The findings indicate that both ANN
and LSTM architectures can model the dynamics
of the Tunisian stock market with a high degree
of predictive accuracy. To rigorously assess their
practical value, both models are benchmarked against
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a naive persistence model (Random Walk) and
evaluated through formal statistical tests, including
the Diebold—Mariano and Ljung-Box diagnostic tests.

A detailed comparative analysis shows that
the parsimonious ANN model performs slightly
better than the LSTM architecture across several
forecasting metrics, with a lower MAE (12.06 versus
12.23) and MAPE (0.31% versus 0.32%). However,
the naive persistence benchmark achieves marginally
lower level-forecast errors (MAE = 11.76; MAPE
= 0.30%), indicating that neither neural network
provides a clear advantage in index-level prediction.
The ANN model nevertheless demonstrates better
directional forecasting performance than the
LSTM model, with directional accuracy of 53.91%
compared with 51.20% for LSTM. Formal Diebold—
Mariano tests confirm that the forecasting differences
are not statistically significant relative to the naive
persistence benchmark, suggesting that the high R?
values largely reflect strong price-level persistence
rather than a superior predictive edge. In addition, the
ANN residuals show no significant autocorrelation
at the 5% level, whereas the LSTM model exhibits
significant residual autocorrelation (Q = 36.10, p =
0.0001), which may indicate remaining temporal
structure not fully captured by the recurrent model. A
one-sided binomial test for ANN directional accuracy
yields p = 0.0730, providing only marginal evidence
of directional predictability at the 10% significance
level. Taken together, these findings suggest that
the simpler ANN architecture may offer greater
stability than the more complex LSTM model, while
its predictive advantage over a naive persistence
benchmark remains limited.

LITERATURE REVIEW

The Efficient Market Hypothesis (EMH)
represents one of the foundational pillars of
modern financial theory, as it directly addresses the
mechanisms of price formation and the predictability
of stock market returns. Early reflections on the
random nature of price fluctuations can be traced
back to the pioneering work of Louis Bachelier
(1900), who introduced the idea that asset prices
evolve according to an unpredictable stochastic
process. Although his contributions remained largely
overlooked for several decades, they established the
theoretical foundations for subsequent research on
market dynamics.

It was not until the 1960s that the behaviour of
financial asset prices became the subject of systematic
empirical investigation, particularly through the
work of Paul Samuelson (1965), who formally
linked available information to price movements.
However, the most influential formulation of market
efficiency was provided by Eugene Fama (1970),
who defined an efficient market as one in which asset
prices fully and instantaneously reflect all available
information. Under this framework, the possibility
of consistently generating abnormal profits is
theoretically eliminated, since any new information
is immediately incorporated into market prices.

Despite its dominant role in academic finance,
the EMH has been increasingly challenged since
the 1980s by a growing body of empirical evidence
documenting persistent deviations from its
theoretical predictions (Bekaert et al., 2023). These
market anomalies include temporal dependencies
in returns, overreaction and underreaction to new
information, as well as the existence of abnormal
returns that cannot easily be explained within a
strictly efficient market framework.

Such phenomenaappear even more pronounced in
emerging and frontier markets, where informational
imperfections tend to be more significant (Boubaker
et al., 2022; Kaygm et al., 2026). These markets
are often characterized by limited transparency,
incomplete information dissemination, illiquidity,
and specific institutional constraints (Fakhfekh
et al.,, 2021). In such environments, asset prices
may fail to fully and immediately incorporate all
relevant information, thereby creating potential
opportunities for short-term pattern recognition and
financial prediction. However, establishing whether
non-linear predictive algorithms genuinely generate
statistically  significant  outperformance over
standard random-walk baselines remains essential
to validate claims of market predictability.

Traditional econometric techniques, particularly
ARIMA and GARCH models, have long served
as the primary tools for analysing and forecasting
financial time seriesThe ARIMA framework, widely
associated with the Box—Jenkins methodology
(Box et al, 2008), assumes that temporal
dependencies can be adequately captured through
linear relationships among past observations of a
series. In contrast, the GARCH model proposed
by Tim Bollerslev (1986) was developed to model
conditional heteroskedasticity by accounting for the
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time-varying nature of volatility, a well-established
characteristic of financial markets.

Despite their widespread application, these
models exhibit important limitations when applied
to complex financial series. In particular, they rely
on restrictive assumptions such as linearity and
stationarity that are rarely fully satisfied in real-world
financial environments (Tashman, 2000). Financial
markets are inherently characterized by nonlinear
dynamics, structural breaks, regime shifts, and
complex interactions among variables that cannot
be fully captured through conventional parametric
specifications (Tsay, 2005; Sezer et al., 2020).

These limitations become even more pronounced
in emerging and frontier markets, where institutional
conditions, external shocks, and structural
transformations exert a substantial influence on price
dynamics (Biiyiiksahin & Ertekin, 2019). Limited
liquidity, informational asymmetries, and irregular
volatility patterns further complicate the modelling
of market behaviour using linear approaches,
thereby reducing the predictive power of traditional
econometric models.

By contrast, machine learning approaches are
capable of learning directly from data without
requiring predefined functional forms. The inability
of conventional models to adequately capture
nonlinearities and complex temporal dependencies
has therefore stimulated growing interest in alternative
forecasting techniques. However, evaluating whether
non-linear architectures genuinely outperform simple
persistence baselines requires rigorous benchmarking
against a naive random-walk model to account for
index-level persistence. Within this context, neural
network-based models have emerged as promising
tools, particularly for emerging markets whose
structural characteristics differ substantially from
those of developed economies.

Among these approaches, ANN have been
extensively employed because of their strong nonlinear
approximation capabilities. The seminal works of
George Cybenko (1989) and Kurt Hornik et al. (1989)
demonstrated that multilayer neural networks can
approximate virtually any continuous function, making
them particularly suitable for modelling financial time
series. A substantial body of empirical research has
shown that ANN-based models frequently outperform
traditional econometric approaches in environments
characterized by strong nonlinearities and structural
instability (Goodfellow et al., 2016).
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Nevertheless, conventional feedforward ANN
architectures suffer from an important limitation:
their inability to explicitly model long-term
temporal dependencies. This shortcoming motivated
the development of recurrent neural network
architectures, particularly LSTM networks introduced
by Sepp Hochreiter and Jiirgen Schmidhuber (1997).
Through their internal memory cells and gating
mechanisms, LSTM models can capture complex
sequential dependencies, making them especially
well-suited for financial time-series analysis.

Recent empirical studies increasingly highlight
the use of deep learning techniques in financial
forecasting. For instance, Fischer and Krauss (2018)
demonstrate that LSTM architectures improve
stock return prediction compared with conventional
forecasting models. Similarly, the comprehensive
literature review conducted by Sezer et al. (2020)
emphasizes the ability of deep learning methods to
capture nonlinear financial structures and enhance
predictive accuracy. Guetal. (2020) further show that
machine learning approaches can uncover complex
relationships that remain undetected by traditional
econometric specifications, thereby improving
overall forecasting performance (Nabipour et al.,
2020; Boubaker et al., 2022).

Additional comparative studies have reinforced
the predictive relevance of neural network-based
approaches. For example, Shahrour and Dekmak
(2024) report that deep learning techniques,
particularly ANN and LSTM models, outperform
conventional machine learning methods such as
Support Vector Regression (SVR) in stock price
prediction tasks. Likewise, Varshney and Srivastava
(2023), in a comparative analysis between ANN
and ARIMA models applied to the NIFTY 50 index
over the 2005-2019 period, conclude that ANN
architectures achieve superior forecasting accuracy,
suggesting a greater ability to capture the complex
dynamics underlying stock price fluctuations
(Biiyiiksahin & Ertekin, 2019).

However, despite these advances, most empirical
studies remain concentrated on developed markets,
which are generally characterized by high liquidity
and superior information quality. Findings obtained in
such environments cannot necessarily be generalized
to emerging markets, where price dynamics are
strongly influenced by structural factors such as
informational asymmetries, limited market depth,
and institutional constraints (Fakhfekh et al., 2021).
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Although the application of deep learning
techniques to emerging markets has attracted growing
academic interest, the Tunisian stock market remains
largely underexplored. To the best of our knowledge,
no prior study has applied ANN and LSTM models
to the TUNINDEX?20 index for forecasting purposes.
Existing research on the Tunisian market has primarily
relied on traditional econometric approaches focused
on market efficiency, informational dynamics, and
temporal anomalies.

Within this context, the comparative performance
of ANN and LSTM models in an emerging market
environment remains an open empirical question.
In particular, the superiority of more sophisticated
architectures such as LSTM cannot be assumed in
markets characterized by strong price persistence
and relatively low liquidity. Therefore, comparative
evaluations should ensure consistent model
specifications, including identical look-back
windows, and benchmark deep learning forecasts
against a naive persistence model to distinguish
genuine predictive gains from underlying index
persistence. This highlights the need for rigorous
model evaluation in relatively underexplored
markets such as Tunisia.

DATA AND METHODOLOGY

This study is based on daily observations of the
TUNINDEX?20, the benchmark index of the Tunis
Stock Exchange (BVMT). The historical market
data were obtained directly from the official database

of the Tunis Stock Exchange (BVMT, 2025). The
total sampling period spans from February 6, 2012
to December 31, 2024. After removing non-trading
days, holidays, and missing entries, the final clean
dataset consists of 1,915 daily observations.

The forecasting task is defined as predicting
the daily closing index value for the next trading
session (t+1). Although the original market data
contain standard OHLCV variables (Open, High,
Low, Close, and Volume), both the ANN and LSTM
models use only the lagged historical sequence of
the daily closing price as input. Specifically, both
models utilize a fixed look-back window of 10
previous trading sessions (t-9,t-8,...,t) to predict
t+1, thereby ensuring full model comparability and
eliminating specification bias. The selected multi-
year period covers several major macroeconomic
regimes, including the post-revolution recovery
period, subsequent market stabilization, the
COVID-19 pandemic shock, and the post-pandemic
recovery phase. The original dataset contains the
following variables:

(1) Date: trading session date;

(2) Open: opening price;

(3) High: highest price of the trading session;

(4) Low: lowest price of the trading session;

(5)Close: closing price (target variable for
forecasting);

(6) Volume: daily trading volume.

Figure 1 displays the historical sequence of daily
TUNINDEX20 closing prices over the 2012-2024
observation period.
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Figure 1. Historical evolution of the TUNINDEX?20 closing prices for 20122024
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As illustrated in Figure 1, the index exhibits a
broadly upward trend punctuated by moderate fluc-
tuations, reflecting the structural characteristics
typically associated with an emerging and frontier
market environment. Starting from a baseline of
1,876.10 index points in February 2012, the TUN-
INDEX20 reached an all-time peak of 4,384.00
index points by late 2024, representing an overall
cumulative variation of +133.4%.

This pattern may be linked to relatively limited
market liquidity, as evidenced by the moderate and
irregular trading volumes observed throughout the
sample period. Such behaviour is consistent with
the structural features commonly documented in
emerging markets, including shallow market depth,
sectoral concentration, and persistent informational
inefficiencies (Bekaert et al., 2023; Fakhfekh et al.,
2021). The prominent upward drift over the sample
period further underscores the existence of strong
price-level persistence, reinforcing the critical ne-
cessity of evaluating predictive neural networks
against a naive random-walk baseline.

Data preprocessing represents a critical stage in
any machine learning or deep learning framework,
particularly in financial time-series forecasting,
where predictive performance depends as much on
preprocessing rigor as on model architecture selec-
tion. The raw dataset exhibited formatting charac-
teristics associated with the European numerical
convention, including commas used as decimal
separators and periods used for thousand delimit-
ers. A systematic cleaning procedure was therefore
implemented, involving the removal of unnecessary
spaces in column names, the replacement of com-
mas with decimal points, and the conversion of all
variables into appropriate numerical formats.

Neural networks do not possess inherent memo-
ry mechanisms in their standard form. Consequent-
ly, the dataset was transformed into a supervised
learning problem using a sliding-window approach.

Table 1. Summary of ANN model hyperparameters

To ensure full structural comparability between ar-
chitectures and eliminate specification bias, a fixed
10-day look-back window (t-9,t-8,...,t) was adopt-
ed for both the ANN and LSTM models to predict
the index level at t+1. Standardizing the temporal
input space guarantees that performance differences
reflect true architectural capabilities rather than dis-
crepancies in historical input sequence length.
Feature scaling is an important preprocessing
step in neural network training because it can im-
prove numerical stability and facilitate model con-
vergence. Following Nayak et al. (2014), the TUN-
INDEX20 closing values were normalized using
Min-Max scaling to the [0, 1] interval (1):

X_Xmin
Xnorm =y v (1)

Xmax—Xmin

where:

X — the original TUNINDEX20 closing value;

Xnorm — the normalized value;

Xmin> Xmax — the minimum and maximum clos-
ing values estimated exclusively from the training
set.

The dataset was chronologically divided into
a training set comprising 80% of the observations
(1,532 daily observations) and an out-of-sample
test set comprising the remaining 20% (383 daily
observations). The training set was used for model
estimation and learning, while the test set was re-
served exclusively for evaluating predictive perfor-
mance on unseen data. The chronological order of
the observations was preserved throughout the par-
titioning process to prevent temporal information
leakage between the training and testing periods.
This approach is consistent with Tashman (2000),
who emphasizes the importance of out-of-sample
evaluation using observations excluded from model
estimation.

Table 1 summarizes the hyperparameters select-
ed for the ANN model.

Component Parameter Value
Number of hidden layers 2

Neurons (layer 1) 32

. Neurons (layer 2) 16
Architecture Hidden activation ReLU
Output activation Linear

Regularization Dropout 0.2

Early stopping 30
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Optimizer Adam
Optimization Learning rate 0.001
Batch size 32
Epochs 100
Data Time window 10 days
Validation Split 10%

Note: compiled by the authors

The configuration was chosen to balance predic-
tive accuracy, model stability, and generalization
while limiting the risk of overfitting.

As shown in Table 1, the ANN architecture con-
sists of two hidden layers with 32 and 16 neurons,
respectively. Each hidden layer uses the Rectified
Linear Unit (ReLU) activation function (2):

f(x) = max(0,x) 2

where:

x — the input to the neuron;

f(x) — the output of the ReLU activation func-
tion.

A linear activation function is used in the sin-

gle-neuron output layer to predict the next-day
closing index value (t + 1). To reduce overfitting,
a dropout rate of 0.2 is applied between the hidden
layers. Early stopping with a patience of 30 epochs
is used based on a 10% validation subset of the
training data.

The model is trained using the Adam optimizer
with an initial learning rate of 0.001, a batch size of
32, and a maximum of 100 epochs. A fixed 10-day
look-back window (t,—, 9 ... t) is used to predict the
closing index value at t + 1, corresponding approx-
imately to two trading weeks of historical informa-
tion.

Table 2 provides a summary of the hyperparame-
ters retained for the LSTM architecture following a
systematic tuning procedure.

Table 2. Summary of LSTM model hyperparameters

Component Parameters Value
Number of LSTM layers 3
LSTM Neurons 1 100
LSTM Neurons 2 100
LSTM Neurons 3 50
Return sequences (1-2) True
Return sequences (3) False
Architecture LSTM Activation tanh
Intermediate dense layer 25 neurons (ReLU)
Output activation Linear
Dropout (LSTM) 0,3
Regularization Dropout (dense) 0,2
Early stopping patience 30
Optimizer Adam
Optimization Learning rate 0,001
Batch size 32
Maximum epochs 200
Data Time window 10 days
Features 1 (CLOSE)
Validation Split 10%

Note: compiled by the authors
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As detailed in Table 2, the deep architecture con-
sists of three stacked LSTM layers comprising 100,
100, and 50 units, respectively. The first two LSTM
layers return full temporal sequences (return_se-
quences = True) to feed subsequent recurrent struc-
tures, whereas the third layer outputs a condensed
vector (return_sequences = False). Hyperbolic tan-
gent (tanh) activation functions are utilized with-
in the recurrent cells, followed by an intermediate
Dense layer of 25 neurons with ReLU activation.

To mitigate overfitting, a Dropout rate of 0.3 is
applied across the LSTM layers, combined with a
0.2 Dropout rate on the dense layer. Optimization is
conducted using the Adam optimizer with a learning
rate of 0.001 and a batch size of 32 over a maximum
of 200 epochs, monitored by an Early Stopping
mechanism set to a patience threshold of 30 epochs
on a 10% validation split. To maintain strict align-
ment with the ANN setup and isolate architectural
effects, the input sequence is set to a 10-day look-
back window (t-9,t-8,...,t) using the daily closing
price to forecast t+1.

To evaluate whether the ANN and LSTM mod-
els provide forecasting gains beyond simple index
persistence, a naive persistence model was used as
a benchmark. In financial time-series forecasting,
index levels often exhibit strong persistence, which
may result in high goodness-of-fit measures even
when a model provides limited incremental fore-
casting value.

The naive persistence model assumes that the
best forecast of the next trading session’s closing
index value is the most recently observed value (3):

?t+1 =Y )

where:

Yt _ the observed TUNINDEX20 closing value
at time 7,

Y;1+1 — the forecast closing value for the next trad-
ing session.

By comparing the ANN and LSTM forecasts
with this benchmark, it is possible to assess whether
the neural network models provide predictive gains
beyond simple persistence. The naive model also
provides the reference benchmark for the Diebold—
Mariano tests of forecast accuracy.

Forecasting performance was evaluated using
Mean Absolute Error (MAE), Root Mean Squared
Error (RMSE), Mean Absolute Percentage Error
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(MAPE), Mean Absolute Scaled Error (MASE), the
coefficient of determination (R?), and Directional
Accuracy (DA). MAE, RMSE, and MAPE measure
the magnitude of forecasting errors, while R? reflects
the degree of correspondence between observed and
predicted index values.

MASE evaluates forecast accuracy relative to an
in-sample naive benchmark (4):

MAE
MASE = ———— 4
I YV i @
where:
MASE — the mean absolute error of the forecast-
ing model;

Y, Yi-1 — the consecutive observed TUNIN-
DEX20 closing values in the training sample;

n — the number of observations used to calculate
the in-sample naive scaling term.

A MASE value below 1 indicates better forecast
accuracy than the naive benchmark, whereas a val-
ue above 1 indicates inferior performance relative
to the benchmark. Directional Accuracy measures
the proportion of observations for which the model
correctly predicts the direction of the next market
movement (5):

DA = %Z?:l 1[sgn(Y; — Y1) = sgn(¥, — Y,_q)] (5)

where:

Y: — the observed closing value at time #;

Y¢_1 — the observed closing value in the preced-
ing trading session;

Y: — the forecast closing value at time £

sgn(-) — the sign function;

Residual autocorrelation was assessed using the
Ljung—Box test. Differences in forecast accuracy be-
tween competing models were evaluated using the
Diebold—Mariano test. Directional forecasting per-
formance was additionally assessed using a one-sid-
ed binomial test against a 50% random-guessing
benchmark.

RESULTS
This section presents the out-of-sample forecast-

ing results of the ANN and LSTM models and com-
pares their performance with the naive persistence
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benchmark.The ANN model closely tracks the ob-
served TUNINDEX20 values during the out-of-
sample testing period from 2023 to 2024. Table 3

Table 3. ANN model performance

summarizes the main forecasting performance indi-
cators obtained for the model.

No. Metric Value
1 MAE (Mean Absolute Error) 12.06
2 RMSE (Root Mean Squared Error) 15.92
3 MAPE (Mean Absolute Percentage Error) 0.31%
4 MASE (Mean Absolute Scaled Error) 1.0769
5 R? (Coefficient of Determination) 0.9912
6 Directional Accuracy 53.91%
7 Gain over Random Guessing +3.91%

Note: compiled by the authors.

The ANN model achieved an RMSE of 15.92 in-
dex points and an MAE of 12.06 index points, indi-
cating relatively small deviations between predicted
and observed index levels. The ANN model correct-
ly predicted market direction in 53.91% of trading
sessions (200 out of 371 directional movements).
The average absolute error was 12.06 points, and
the root-mean-square error was 15.92 points. The
MAPE value of 0.31% indicates a small relative
deviation of the forecasted values from the actual
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ones. The high coefficient of determination confirms
a close match between the forecasted and observed
index values. Therefore, the results indicate a good
match between the forecasted and actual index tra-
jectories, but they do not provide grounds to claim a
pronounced advantage of ANN over a simple naive
forecast.

Figure 2 depicts the out-of-sample actual vs. pre-
dicted TUNINDEX20 closing prices alongside the
MAE error band (+ 12.06 Index Points).

Jan 2024 May 2024 Sep 2024

Date [ Test Period (2023-2024)

Figure 2. ANN predictions versus actual TUNINDEX20 values for 2023-2024

The predicted series displays tight alignment
with actual index movements across both consoli-
dation phases (early 2023) and strong bullish trends
(mid-2024). The narrow width of the error band
highlights the structural stability of the ANN archi-
tecture during changing market regimes. The pre-
dicted series closely follows the overall trajectory
of the observed index. However, this visual corre-
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spondence should be interpreted together with the
benchmark results because of the strong persistence
of the TUNINDEX20 level series.

The LSTM model also closely tracks the ob-
served TUNINDEX20 trajectory during the out-of-
sample period. Table 4 summarizes the performance
metrics of the LSTM architecture.
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Table 4. LSTM model performance

No. Metric Value
1 MAE (Mean Absolute Error) 12.23
2 RMSE (Root Mean Squared Error) 16.31
3 MAPE (Mean Absolute Percentage Error) 0.32%
4 MASE (Mean Absolute Scaled Error) 1.0914
5 R? (Coefficient of Determination) 0.9895
6 Directional Accuracy 51.20%
7 Gain over Random Guessing +1.20%

Note: compiled by the authors

The LSTM model achieved an MAE of 12.23
index points, an RMSE of 16.31, and a MAPE of
0.32%. These results indicate close tracking of the
observed index values, although the model per-
forms slightly less favorably than the ANN. The
MASE value of 1.0914 also shows that the LSTM
model did not outperform the naive persistence
benchmark in terms of scaled forecast accuracy. The
model achieved a directional accuracy of 51.20%,
representing a gain of only 1.20 percentage points
over random guessing. Unlike the ANN, this im-
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provement was not statistically significant in the
binomial directional test (p > 0.10). In addition, the
Ljung—Box test at lag 10 yielded Q = 36.10 with
p = 0.0001, indicating statistically significant resid-
ual autocorrelation. This suggests that some tempo-
ral dependence remained unexplained by the LSTM
model.

Figure 3 presents the visual comparison between
the values predicted by the LSTM model and the ac-
tual observations from the out-of-sample test data-
set.
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Date / Test Period (2023-2024)

Figure 3. Actual and predicted TUNINDEX20 values using the LSTM model for 2023-2024

The predicted series follows the general trajec-
tory of the observed index, although deviations be-
come more apparent around some turning points.
The shaded area represents the uncertainty band
based on the model’s MAE (+12.23 index points).
The two curves display a broadly similar evolution,
characterized by a satisfactory degree of overlap
throughout the testing period. Most empirical ob-
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servations remain within the error band, confirming
that the LSTM architecture successfully reproduces
the long-term upward trend. However, minor sys-
tematic lags near sharp market turning points visu-
ally illustrate the residual persistence identified by
the diagnostic tests.

A direct comparison of the three forecasting ap-
proaches is presented in Table 5.
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Table 5. Comparative forecasting performance

Model RMSE MAE MAPE (%) MASE
Naive persistence benchmark 15.82 11.76 0.30 1.0000
ANN 15.92 12.06 0.31 1.0769
LSTM 16.31 12.23 0.32 1.0914

Note: compiled by the authors

The comparative results show that the ANN
model performs slightly better than the LSTM mod-
el across the principal level-forecast error measures.
However, the naive persistence benchmark achieves
the lowest RMSE, MAE, and MAPE values. There-
fore, neither neural network model demonstrates su-

Table 6. Summary of statistical and diagnostic tests

perior level-forecast accuracy relative to the naive
benchmark. Formal statistical tests provide further
evidence on the differences between the models. Ta-
ble 6 summarizes the main diagnostic and predictive
accuracy tests.

Statistical test Comparison / Model p-value Interpretation
. B No significant residual autocorrelation at
Ljung—Box test (lag = 10) ANN 0.0787 the 5% level
Ljung—Box test (lag = 10) LSTM 0.0001 Significant residual autocorrelation
Diebold—-Mariano test ANN vs. LSTM 0.2060 Difference m .forecas.t acouracy 18 not
statistically significant
Diebold-Mariano test ANN vs. Naive benchmark 0.7285 ANN does not ﬁlgnlﬁcantly outperform
the naive benchmark
. . . ANN directional accuracy Marginal evidence of directional predict-
One-sided binomial test (200/371) 0.0730 ability at the 10% level

Note: compiled by the authors

The Diebold—Mariano test indicates that the dif-
ference in forecasting accuracy between the ANN
and LSTM models is not statistically significant (p
= (0.2060). Similarly, the comparison between the
ANN and the naive persistence benchmark yields p
= 0.7285, providing no evidence that the ANN sig-
nificantly improves level-forecast accuracy relative
to the benchmark.

Directional forecasting provides a somewhat dif-
ferent result. The ANN correctly predicts 200 out of
371 market movements, corresponding to 53.91%
directional accuracy. The one-sided binomial test
yields p = 0.0730, indicating marginal evidence
that directional accuracy exceeds the 50% ran-
dom-guessing benchmark at the 10% significance
level. This result should nevertheless be interpreted
cautiously because it does not meet the conventional
5% significance threshold.

DISCUSSION

This study provides the first comparative empiri-
cal analysis between ANN, LSTM architectures, and
a non-parametric Naive Persistence benchmark for

forecasting the TUNINDEX20, the benchmark index
of the Tunis Stock Exchange. Three major findings
emerge from empirical investigation. First, both neu-
ral network models closely track the observed index
trajectory, reflecting the strong persistence of the
TUNINDEX20 level series. Second, the ANN model
performs slightly better than the LSTM model across
the main point-forecasting metrics. Third, neither
neural network demonstrates a statistically significant
improvement in level forecasting relative to the naive
persistence benchmark.

The ANN model produced slightly lower forecast-
ing errors than the LSTM model, with lower MAE,
RMSE, MAPE, and MASE values. This suggests
that greater architectural complexity did not translate
into improved predictive performance for the present
dataset. One possible explanation is that the available
sample may be insufficient to fully exploit the more
complex recurrent structure of the LSTM model.
Deep neural architectures generally require relative-
ly large datasets to achieve stable generalization and
may be more sensitive to model specification and pa-
rameter tuning (Goodfellow et al., 2016).

The ANN architecture demonstrates that a drop-
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outrate of 0.2 is sufficient to prevent overfitting while
preserving strong predictive capability. By contrast,
despite the implementation of a higher dropout rate
(0.3), the LSTM model continues to exhibit system-
atic positive bias (+12.45 index points) and signif-
icant residual autocorrelation (Q=36.10,p=0.0001).
This suggests that, for the present dataset, the gating
mechanisms embedded within the LSTM architec-
ture may be excessively complex, leading the model
to learn market noise rather than the underlying sig-
nal (Srivastava et al., 2014).

The residuals generated by the LSTM model
exhibit significant autocorrelation, whereas those
produced by the ANN architecture behave similarly
to white noise (Q=16.81,p=0.0787). Rather than re-
flecting a simple model deficiency, this result consti-
tutes an empirical observation regarding the struc-
tural characteristics of the Tunisian stock market.

According to the weak-form Efficient Market
Hypothesis (Fama, 1970), future returns should not
be predictable using past price information. How-
ever, while Diebold—Mariano tests demonstrate that
point-level forecasts do not significantly surpass
naive random-walk persistence (p=0.7285), the sta-
tistically significant directional accuracy achieved
by the ANN model (53.91%, p=0.0730) and the
persistence of predictable structure within LSTM
residuals confirm that historical price dynamics re-
tain exploitable non-linear patterns. These findings
are consistent with previous evidence documented
for emerging and frontier markets (Bekaert et al.,
2017), where slower information diffusion, lower
market liquidity, and stronger momentum effects are
frequently observed. Consequently, the empirical
findings provide additional evidence that the Tuni-
sian market does not fully satisfy weak-form market
efficiency conditions.

The findings of this study support a growing
consensus in the quantitative finance literature sug-
gesting that model complexity should be justified by
the intrinsic characteristics of the data rather than by
theoretical sophistication alone.

Our results are consistent with the recent find-
ings of Kaygin et al. (2026), who show that increas-
ing algorithmic sophistication does not necessarily
translate into superior forecasting accuracy. Their
conclusions emphasize the importance of algorith-
mic simplicity, demonstrating that less complex
machine learning architectures may produce more
reliable predictions. In the case of TUNINDEX20,
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the superior performance and residual white-noise
properties of the ANN model relative to the LSTM
architecture strongly support this perspective, sug-
gesting that predictive efficiency depends more on
the adequacy of the model to the non-linear dynam-
ics of market prices than on the architectural com-
plexity of recurrent networks.

CONCLUSION

This study compared the forecasting perfor-
mance of Artificial Neural Network (ANN) and
Long Short-Term Memory (LSTM) models for the
TUNINDEX20 with a naive persistence benchmark.
Using daily observations for 2012—2024, the analy-
sis showed that both neural network models closely
reproduce the general trajectory of the index, al-
though their performance differs across forecasting
and diagnostic measures.

The ANN model performed slightly better than
the LSTM model in terms of MAE, RMSE, MAPE,
and MASE. However, the naive persistence bench-
mark produced slightly lower level-forecast errors
than both neural network models. The Diebold—
Mariano tests also showed that the differences in
forecast accuracy were not statistically significant.
These findings indicate that greater model complex-
ity did not lead to better level forecasting for the
TUNINDEX?20.

Overall, the results suggest that the simpler ANN
architecture is more suitable than the LSTM mod-
el for the present dataset. At the same time, neither
neural network demonstrated a clear forecasting ad-
vantage over the naive persistence benchmark. The
findings therefore show that model complexity alone
does not guarantee better predictive performance in
a relatively persistent frontier-market index.

This study makes several contributions. First, to
the best of our knowledge, it provides one of the
first comparative evaluations of ANN, LSTM, and
a naive persistence benchmark for forecasting the
TUNINDEX20. Second, it shows the importance
of combining conventional forecast-error measures
with benchmark comparisons, residual diagnostics,
and directional accuracy when evaluating financial
forecasting models. Third, the results provide prac-
tical evidence that simpler forecasting architectures
may perform as well as, or better than, more com-
plex recurrent models when the available data are
limited and highly persistent.
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Future research may extend the present analy-
sis in several directions. First, technical indicators
such as the Relative Strength Index (RSI), Moving
Average Convergence Divergence (MACD), and
Bollinger Bands could be incorporated into the fore-
casting framework to assess whether additional mar-
ket information improves predictive performance.
Second, macro-financial variables, including money
supply, interest rates, exchange rates, foreign port-
folio flows, and news sentiment, could be added
to examine whether broader information improves
forecasts beyond past index values alone. Third,
the models could be tested across other frontier and
emerging equity markets to assess the generalizabil-
ity of the findings. Finally, future studies could ex-
amine adaptive and hybrid forecasting approaches,
including model re-estimation under changing mar-
ket conditions and reinforcement-learning-based
strategies.
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ABSTRACT

The development of creative industries is considered one of the areas of structural transformation of
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AHHOTALMUA

Pa3BuTME KpeaTMBHbIX MHAYCTPUA pPACCMATPMBAETCA KaK OAHO W3 HaMpaBAeHUWA CTPYKTYPHOM
TpaHchoOpMaLUM pPecypPCo3aBUCUMBbIX U MOHOMPOOUIbHbIX FOPOA0B, SKOHOMUYECKOE PA3BUTUE KOTOPbIX
OFPaHNYEHO C/IOXKMBLUENCA OTPACNeBOM crneumannsaumen M NPoCcTPaHCTBEHHOM yAanéHHocTblo. Llenb
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NcxoaHble gaHHble cdOpMMPOBaHblI HA OCHOBE GUHAHCOBOM OTYETHOCTU NPeANPUATUIN MHGOPMALLMOHHO-
aHanuTuyeckol cuctembl CMAPK 3a 2013-2022 rr. BbibopKa BK/AOYaeT 26 HacenéHHbix nyHKtos (17
MOHOropoAoB U 9 aAMUHUCTPATUBHBIX LEHTPOB), uan 260 rogosbix HabawoaeHnin. Mogens SDM_fel
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INTRODUCTION

Resource-based and single-industry towns
have attracted growing scholarly attention because
structural constraints affect their economic
development and diversification (He et al., 2017;
Hu, 2024; Pani, 2009). From the perspective of
urban development cycles and techno-economic
paradigms, creating and renewing development
paths in remote industrial cities remain important
research challenges (Czamanski & Broitman,
2018; Perez, 2002; Wan et al., 2015). Periods of
economic stagnation may encourage searches
for alternative development trajectories shaped
by emerging economic and technological trends
(Li, 2020; Priemus, 2004). Among these trends,
creative industries have received increasing
attention as a potential source of regional economic
transformation (Capello, 2008; Evans, 2009;
Kourtit & Nijkamp, 2019; Turgel et al., 2023).

The UK Department for Culture, Media and Sport
(DCMS) played an important role in establishing
creative industries as a distinct area of economic
activity through its mapping documents published
in 1998 and 2001 (DCMS, 1998, 2001). Creative
industries represent a significant component of the
global economy, contributing approximately 3.1% of
global GDP. However, their economic contribution
varies considerably across countries, ranging
from 0.5% to 7.3% of GDP among the economies
covered by the UNCTAD survey. Software
services and research and development (R&D)
have become particularly important components
of creative services exports, accounting for 41.3%
and 30.7%, respectively, in 2022. Digitalization is
also transforming the production, distribution and
consumption of creative goods and services (Li,
2020; UNCTAD, 2024).

The development of creative industries is closely
associated with the formation of creative clusters,
which facilitate knowledge exchange, cooperation
and economic interaction among enterprises
(Boal-San Miguel & Herrero-Prieto, 2020; He &
Gebhardt, 2014; Porter, 1998). At the same time,
digital technologies are increasingly influencing the
development patterns of these clusters (Li, 2020).
Several national and international classifications
of creative industries include software and related
digital activities, although their scopes differ.
In this study, information and communication
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technologies (ICT) are examined separately from
other creative industries to assess their potential
role as the technological core of creative new
industrialization. Particular attention is given to
geographically isolated resource-based settlements,
where established industrial structures and limited
transport accessibility may constrain the emergence
of new economic activities.

This study aims to identify spatial patterns of
creative new industrialization and examine the
economic factors influencing the development of
creative industries in resource-based and single-
industry towns and selected regional centers of the
Russian Far East. The research hypothesis suggests
that the growth of information and communication
activities 1is positively associated with the
development of non-ICT creative industries, even
under conditions of path dependence and spatial
interdependence shaped by road accessibility.

To test this hypothesis, the study applies
spatial econometric models to panel data covering
26 settlements from 2013-2022. The analysis
examines the relationship between ICT growth
and the dynamics of non-ICT creative industries,
accounting for fixed-asset concentration, wage
concentration, and spatial interactions between
settlements.

The remainder of the article is structured
as follows. The literature review examines
the theoretical foundations of creative new
industrialization and  path  renewal. The
methodology section describes the data sources,
variables, and spatial econometric approach. The
results section presents the estimated relationships
and spatial effects, followed by a discussion of their
implications for regional economic development.
The conclusion summarizes the study's main
findings and limitations.

LITERATURE REVIEW

According to Porter (1998), clusters represent
geographic concentrations of interconnected
firms and institutions that benefit from proximity,
knowledge exchange, and competitive advantages.
The cluster approach emphasizes the importance
of geographical concentration in shaping regional
economic development. Nevertheless, Porter’s
cluster theory has been widely criticized for its
conceptual ambiguity, methodological limitations,
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and challenges in practical implementation
(Swords, 2013). The new industrial approach, based
on the techno-economic paradigm and developed
in Perez’s work, assumes the dominant role of the
technological factor in economic development. The
modern stage belongs to the era of information and
communication technologies, whose introduction is
becoming a key driver of economic development
(Madalin & Andreica, 2023; Perez, 2002). However,
this approach does not explicitly account for local
conditions and, therefore, does not fully explain the
development challenges faced by remote resource-
based cities characterized by established industrial
structures (Glazyev, 2009).

These settlements operate within a complex
system of technological interactions, in which
technologies associated with different techno-
economic paradigms exert mutual influence. Such
interactions may be facilitative, inhibitory, or
neutral, shaping the trajectory of technological
development across economic sectors (Pilyasov
& Kotov, 2024; Pistorius & Utterback, 1997).
Furthermore, resource-based cities and single-
industry towns are characterized by strong path
dependence, where new technologies may face
resistance from established institutional norms
and economic structures (Hayter, 2017; Zamyatina
& Pilyasov, 2016). In this context, integrating
new industrial and cluster-based approaches
provides a theoretical basis for examining the
development of creative industries. This integration
can be conceptualized through creative new
industrialization and the formation of creative
information and communication clusters.

Creative industries represent economic activities
associated with the commercial application of
intellectual property derived from individual
creativity. These activities encompass art and
antiques, music, architecture, media, fashion
and design, film, and publishing. Software and
game production have also become important
components of creative industries. Educational
activities and research and development (R&D)
are classified separately under certain national
frameworks (Antonova, 2025; DCMS, 1998,
2001; He & Gebhardt, 2014; Stam et al., 2008).
Software developed within ICT activities serves
as a technological foundation for a wide range
of economic sectors, extending beyond creative
industries (Glazyev, 2009). Although Florida
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(2017) identified ICT-related employment as an
important component of the creative class, digital
technologies increasingly influence economic
activities across different sectors (Madalin &
Andreica, 2023). Consequently, ICT and related
activities can be considered fundamental to the
technological paradigm of new industrialization,
including creative new industrialization.

Creative industries are frequently examined
in relation to local identity formation through
the integration of historical heritage into urban
regeneration initiatives. This approach often
involves introducing creative activities into
historically significant urban spaces to stimulate
their revitalization (Zeng et al., 2020). The creative
reindustrialization of abandoned industrial sites
has also become a visible manifestation of China’s
Second Transition, attracting international attention
(Zielke & Waibel, 2014). Numerous projects
worldwide integrate local historical identity
(Genius Loci) with contemporary technological
and cultural transformation (Zeitgeist). Examples
include the Confluence project in Lyon (France),
HafenCity in Hamburg (Germany), Stary Browar in
Poznan (Poland), the Cultural Industries Quarter in
Sheffield (UK), industrial building conversions in
Forssa (Finland), the Vienna Gasometers (Austria),
the DUMBO district in New York (USA), the
conversion of fuel tanks into art galleries in the
Longhua Airport area in Shanghai (China), the
transformation of slaughterhouses into a cultural
centre in Porto (Portugal), the conversion of a
granary into a hotel in Cape Town (South Africa),
the reconstruction of a former fire station in the
port of Antwerp (Belgium), and the GES-2 House
of Culture in Moscow (Russia). These examples
illustrate the potential of creative industries,
particularly in architecture and urban regeneration,
to incorporate cultural heritage into contemporary
spatial development.

Although the physical transformation of cities
is not always immediately visible, redevelopment,
revitalization and reindustrialization may generate
significant economic effects. The emergence of a
digital creative cluster in East London following
the 2008 financial crisis illustrates the role of
geographical concentration and interaction between
digital technologies, advertising, design, marketing
and communications (Foord, 2013). Such
interactions between different creative activities
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contribute to the emergence of new products and
business models, although their development
patterns remain heterogeneous. In this context,
information and communication activities may
provide a technological foundation for creative
new industrialization and contribute to the renewal
of established urban development paths (Antonova,
2025; Li, 2020; Zamyatina & Pilyasov, 2016).

b g ;
cnnsewa%nn ofigatural resources

A scientometric analysis of publications indexed
in the Lens database was conducted to examine
research patterns associated with techno-economic
and cluster paradigms, both as independent
theoretical approaches and in relation to creative
industries. Figure 1 presents the keyword co-
occurrence network for publications examining the
techno-economic paradigm.
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Figure 1. Keyword co-occurrence network for the techno-economic paradigm

Figure 1 shows that research on the techno-
economic paradigm covers several interconnected
areas. Technology occupies a central position
in the network, linking social values and health
equity with COVID-19 and the circular economy. A
separate thematic cluster brings together sustainable
development, natural resource conservation and
policy, while China, Europe and political economy
form another group of related keywords. These

connections indicate that researchers increasingly
examine technological change alongside the
environmental, social, and institutional aspects of
economic development.

To examine the application of cluster theory
within creative industries, we constructed a
corresponding keyword co-occurrence network
(Figure 2).
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Figure 2. Keyword co-occurrence network for the cluster paradigm in creative industries
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Figure 2 highlights the growing role of artificial
intelligence and machine learning, which form
a distinct and closely connected cluster. Another
prominent group brings together China, economic
development, innovation and COVID-19, reflecting
the relationship between technological change
and broader economic processes. A separate
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cluster includes surveys and questionnaires, adult,
adolescent and lifestyle-related research. The links
between these groups indicate that studies within
the cluster paradigm increasingly combine digital
technologies, economic development and social
dimensions.

g. f. pilggemaat

r. p. 4lema

fase
aks

lee

nes

wim kleifghaneveld
c. vaiggewijk
sgel
og

. b outen

Figure 3. Co-authorship network for research on the techno-economic paradigm in creative industries

Figure 3 shows a dense network of scientific
collaboration, with Peter Nijkamp occupying a
prominent position through numerous connections
with other researchers. Particularly strong links are
observed between Nijkamp and several authors,
includingJ.J. Siegers, F. Miillerand J. A. Kregel. The
network also includes Jan Tinbergen, A. Heertje, G.
F. Pikkemaat and other scholars. The concentration
of connections around Nijkamp highlights his role
in the collaborative research network associated
with the techno-economic paradigm.

The  co-authorship  network illustrates
collaboration patterns within this research area.
P. Nijkamp’s contribution is particularly relevant
to the conceptual development of creative
knowledge cities (Van Geenhuizen & Nijkamp,
2012). The edited volume Creative Knowledge
Cities: Myths, Visions and Realities examines the
relationship between knowledge, creativity and
urban development. Nevertheless, existing research
places considerable emphasis on knowledge-
based urban transformation, while the potential of
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creative industries to facilitate structural economic
change in remote industrial settlements remains
insufficiently explored.

Remote resource-based cities and single-industry
towns face considerable challenges in creating new
development paths. In such settlements, developing
creative industries may offer opportunities to
overcome established economic structures and
support path renewal. ICT can play an important
role in this transition by providing a technological
basis for creative new industrialization (Antonova,
2025). However, strong path dependence, associated
with established institutional norms and economic
structures, may constrain the adoption of new
technologies. This is particularly relevant to single-
industry towns, where economic development
has historically been shaped by the interests and
activities of a dominant, often resource-based
enterprise (Martin, 2017).

New path creation involves both the emergence
of new economic activities and the restructuring
of existing town-forming industries. Small and
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medium-sized enterprises can contribute to this
process, particularly when supported by appropriate
business infrastructure (Muraya, 2006). Special
economic zones (SEZs) represent one possible
instrument for stimulating industrial diversification
and attracting new enterprises, although their
effectiveness in promoting industrial growth and
technological development varies across regions
(Ye et al., 2024).

Combining the theory of technological paradigm
shifts with Porter’s cluster approach provides a
framework for examining the development of
creative industries in geographically isolated
settlements of the Russian Far East (Glazyev, 2009;
Perez, 2002). While Perez emphasizes the role of
ICT in the current techno-economic paradigm,
Porter’s approach highlights the importance of
geographical concentration, inter-firm relationships,
and local economic conditions.

Within this framework, path dependence is
operationalized through wage concentration,
which reflects the distribution of reported wage
payments among enterprises within a town. A
high concentration may indicate the continued
dominance of a limited number of employers,
particularly town-forming enterprises, whereas
lower concentration may reflect a more diversified
local business structure. Although this indicator
does not directly measure institutional quality
or informal economic activity, it provides
an opportunity to examine the relationship
between established economic structures and the
development of creative industries.

Thus, combining cluster theory with the techno-
economic approach provides a theoretical basis
for examining creative new industrialization in
remote resource-based and single-industry towns.
Particular attention is given to the role of ICT,
established industrial structures and geographical
accessibility in shaping the development of creative
industries and the potential for path renewal.

RESEARCH METHODS

The study examines the relationship between
information and communication technologies
(ICT) and the development of creative industries
in resource-based and single-industry towns of
the Russian Far East. The empirical approach
draws on the cyclical interpretation of regional
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economic development and considers the
potential  bidirectional relationship  between
creative industries and local economic conditions
(Capello & Nijkamp, 2009; Aoyama et al., 2015:
Czamanski & Broitman, 2018). The analysis
examines the relationship between creative industry
dynamics and selected explanatory factors and
introduces predetermined lags for concentration
measures to reduce potential contemporaneous
feedback (Czamanski &  Broitman, 2018;
Kitchin, 1923; Kuznets, 1940; Markusen, 1985).
Given the relatively early stage of creative new
industrialization in Russia, the study specifies the
dynamics of non-ICT creative industries as the
dependent variable (Antonova, 2025; Gushchina
& Tarabanova, 2022). The study examines ICT
development, enterprise concentration, and spatial
accessibility as explanatory factors. Temporal
relationships between the main variables are
additionally assessed using panel fixed-effects
Granger-style tests.

The dependent variable (CIGR) measures change
in the aggregated revenue of creative industries,
excluding ICT activities. The corresponding
ICT indicator (ITGR) is calculated separately to
examine the relationship between digital activities
and the development of other creative sectors. Both
indicators are expressed as annual revenue growth
factors (1):

CI
CIGR =—t
Clt—q

(1)

where:

Cl;g — the annual revenue growth factor of crea-
tive industries excluding ICT in settlement i in year t;

CI; — the aggregate revenue of non-ICT creative
industries and ICT enterprises;

i, t — settlement 1dentifier.

The independent variable reflecting the co-
development of creative industries with ICT will be
the dynamics of aggregated ICT revenue, calculated
using the formula (2):

IT;

ITep = —
GR = 71,

2

where:

IT; — the annual aggregated revenue of ICT
enterprises, adjusted for the rate of inflation, t —
year.
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A factor greater than 1 indicates revenue
growth, while a factor between 0 and 1 indicates a
decline. A zero denominator makes the respective
ratio undefined; the treatment of such cases must
be specified consistently with the estimation
dataset. Structural path dependence is proxied
by the Herfindahl-Hirschman Index of reported
wage concentration across all enterprises within a
settlement, calculated using the formula (3):

2
mit( Wit )
k=1 \Wotal it

where:

HHIW;, — Herfindahl-Hirschman Index of
wage concentration in settlement i in year ¢;

Wit — the annual reported wage bill of
enterprise k in settlement 7 in year ¢,

Whotal it — the sum of the reported wage bills
of all enterprises included for settlement i in
year f,

Mjt — the number of enterprises included in
the wage-concentration calculation.

HHIW;; = (3)

A higher HHIW value indicates a greater
concentration of reported wage payments among
a limited number of enterprises, reflecting the
potential dominance of town-forming employers.
In this study, wage concentration is used as an
indicator of structural path dependence rather
than a direct measure of institutional quality or
informal economic activity. The dominance of a
single town-forming enterprise (HHI,=1) results
in the formal reporting of wage income primarily
by that enterprise. Consequently, other enterprises,
including those in the creative industries, may
exhibit lower levels of formal economic activity,
potentially reflecting engagement in the informal
sector or alternative reporting practices.

The concentration of fixed assets in creative
industries (HHIcjr4) as independent variable is
calculated as follows (4):

2
FAyit )

FAtotalit

HHICIFA;;, = zggl( @

where:

HHICIFA;; — Herfindahl-Hirschman Index
of fixed-asset concentration among creative-
industry enterprises in settlement i in year ¢;

Ixonomuxa: cmpamezus u npakmuxa. T. 21, Ne 3, 2026 /Economy: strategy and practice. Vol. 21. No 3, 2026

MHHOBAIIMN 1 IU®POBA DKOHOMUKA

FApi: — the value of fixed assets held by
creative-industry enterprise & in settlement 7 in
year £

FAtotalit — the sum of fixed assets of all
creative-industry enterprises included for
settlement i in year ¢

q, it — the number of creative-industry
enterprises included in the calculation

Both concentration measures range from 0
to 1 when defined using non-negative enterprise
values. Higher values indicate a more concentrated
distribution; the precise lower bound depends on the
number of enterprises. Previous research suggests
that creative industries in Russian single-industry
towns may mirror the concentrated structure of
local economies (Antonova & Pchelintsev, 2023).

Predetermined concentration variables were
constructed from an extended SPARK dataset
covering 2010-2022. In the baseline estimation,
HHICIFA enters with a one-year lag (t—1), and
HHIW enters with a three-year lag (t—3). Alternative
wage-concentration lags (t—1, t=2, and t—3), with
HHICIFA held at t—1, were compared using the
Akaike, Bayesian, and Hannan—Quinn information
criteria. The lagged variables are matched to all
260 observations in the final estimation sample.
Complementary panel fixed-effects Granger-style
tests examine the main variables at lag orders 1-3.

To consider the spatial factor of transport
accessibility, the matrix of inverse distances
between the cities of the Far Eastern Federal District
by road are gathered, sorted and explored W;; (5):

0, ifi=]j,
Wiy =1L irizi (5)
where: (dij’ 4 )
W;; — row-standardized spatial weight

linking settlement 7 to settlement j;
dij —
and J;
i, j— indices of settlements;
k — index used to sum inverse distances across

road distance between settlements i

settlements.

The diagonal elements are set to zero, and the
spatial weight matrix is row-standardized so that
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the sum of weights in each row equals one. The
same matrix is used for spatial autocorrelation
diagnostics and spatial regression estimation.

Spatial autocorrelation is assessed using global
Moran’s I and local Moran’s I (LISA). Lagrange-
multiplier and robust LM diagnostics are used to
examine spatial dependence. Conventional fixed-
and random-effects specifications are compared with
spatial autoregressive (SAR), spatial error (SEM),
Spatial Durbin (SDM) and generalized spatial panel
random-effects (GSPRE) specifications where
applicable. Model selection considers information
criteria and spatial diagnostics; the reported focal
specification is SDM_fel.

The introduction of the distance matrix makes
it possible to estimate the spatial autocorrelation
indices — the global (I) and local (LISA) Moran
indices (Pregi & Novotny, 2025) using the following
formulas (6-7):

n Siey Xy Wi (X=%) (x—%)

[= (6)
K Yie, (x—%)?
. _ n(x;—x) n =
Lisa = ST 07 2= W;j (xj x) (7)
where:
o the attribute features of objects i and j,
respectively;

x — the average value of the feature for n objects;

W, - the spatial weight for a pair of objects i
and j;

n — the total number of objects, K is the sum of
the weights.

The Local Moran’s 1 values are considered
only for those year windows where the index was
statistically significant at the p < 0.05 level. Years
with non-significant spatial autocorrelation were
excluded to avoid cluttering the analysis with noise.
The Lagrange test also confirms the evaluation
results. Significant LM-lag and Robust LM-lag
indicate a spatial lag of the dependent variable,
robust to spatial autocorrelation in errors. The
presence of spatial autocorrelation will indicate the
presence of spatial effects in the variables of the
regression model, which in the general case will be
presented as follows (8):

Vit = & + BrXy, + Eir

®)
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where:

Yit — dependent variable;

Xk ;¢ — group of independent variables;
€it — the remnants of the model.

The model allows for testing fixed and random
effects of time and place. Next, the following spatial
regression models are tested (9—13).

1. The spatial autoregressive model (SAR),
estimated to have fixed effects (SAR fe) and
random effects (SAR re), is expressed as follows

(9):

Yie = @+ BrXy;, + pWyie + i + &, (9)

2. The spatial error model (SEM), estimated to
have fixed effects (SEM fe) and random effects
(SEM_re), is specified as follows (10):

Yie = @ + Bexp, + i + AWuye + &c (10)

3. The spatial autoregressive combined model
(SAC), incorporating both spatial lag and spatial
error dependence, is specified as follows (11):

Yie = a + pWyie + BrXy;, +

+up + AWuy + (11)

4. The Spatial Durbin model (SDM), estimated
with fixed effects (SDM _fe) and random effects
(SDM_re), is expressed as follows (12):

Yie = @ + pWyie + Brxi,, +

+ OWxye +u; + &5 (12)

5. The generalized spatial panel random-effects
model (GSPRE) is represented by the following
specification (13):

Yie = pPWyie + a + Brxy,, + OWx; +

+ up + AWy + & (13)
where:
Yit — the dependent variable for town i at time 7,
Xkit — the independent variable for town i at
time ¢;
Br — coefficients for independent variables;
o — the free term;
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W; — individual effects of cities (fixed or
random);

&; —residuals (random errors);

pWyir — the spatial lag of the dependent
variable y it;

AWu;; — the spatial lag of the residuals in the
model;

HWX'it

variable X..

— the spatial lag of the independent

The focal empirical specification is the panel
Spatial Durbin model with entity fixed effects (SDM _
fel), including spatial lags of CIGR and HHIwWT
alongside ITGR, HHIciFA and the predetermined
concentration lags. SAR, SEM, SAC, alternative
SDM specifications, pooled FE/RE and GSPRE
models are estimated for comparison, taking into
account the results of the Lagrange multiplier tests.

DATA

Data were obtained from the SPARK information
and analytical system, which provides financial
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statements of registered legal entities, primarily limited
liability companies. Enterprises were classified into
creative industries and ICT activities using OKVED
(All-Russian Classification of Economic Activities),
while their territorial location was identified using
OKATO (All-Russian Classification of Administrative-
Territorial Entities). To test the research hypothesis,
a database covering single-industry towns and
administrative centres in the Far Eastern Federal
District was compiled. The final dataset comprises a
balanced panel of 26 settlements over the period 2013—
2022 (10 years), providing 260 annual observations.
The sample includes nine administrative centres:
Vladivostok, Magadan, Ulan-Ude, Khabarovsk,
Chita, Yakutsk, Birobidzhan, Blagoveshchensk and
Petropavlovsk-Kamchatsky; and 17 single-industry
towns: Arsenyev, Artem, Belogorsk, Dalnegorsk,
Krasnokamensk, Lipovtsy, Luchegorsk, Mirny,
Neryungri, Pevek, Raichikhinsk, Svetlogorye,
Svobodny, Severobaikalsk, Spassk-Dalny, Tynda
and Yaroslavsky. Figure 4 presents the spatial
distribution of the selected settlements and
creative-industry dynamics in 2022,

KHREBET

CHERSKOGC
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)
¥ LY
Shenvana

™

Figure 4. Spatial distribution of creative-industry dynamics in resource-based and single-industry towns and
administrative centres of the Russian Far East in 2022

Visual analysis of descriptive statistics shows
that the dynamics of revenue in the creative
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industries, adjusted for the rate of inflation, are
generally evenly distributed. The concentration of
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creative industries in single-industry and resource-
based towns in the Far Eastern Federal District is

mainly in the southern part of the microregion, in
Primorsky Krai. A list of single-industry cities is

associated with the established settlement system presented in Table 1.

Table 1. Resource-based and single-industry towns of the Russian Far East included in the study for 2013-2022

No. Town / Settlement Region Main economic activity

1 Arseniev Primorsky Krai Aecrospace, mechanical engineering

2 Artem Primorsky Krai Thermal power engineering

3 Belogorsk Amurskaya oblast railway

4 Dalnegorsk Primorsky Krai mining

5 Krasnokamensk Zabaikalsky Krai uranium mining

6 Lipovtsi Primorsky Krai Coal mining

7 Luchegorsk Primorsky Krai Thermal power engineering

8 Mirniy Respublika Saha (Yakutiya) Diamond mining

9 Nerungri Respublika Saha (Yakutiya) Coal mining

10 Pevek Chukitsky Avtonomny Okrug Seaport

11 Raichihinsk Amursk oblast Coal mining

12 Svjatogorie Primorsky Krai Extraction and processing of tungsten ore
13 Svobodniy Amurskaya oblast Railway, gas transportation

14 Severobaikalsk Respublika Burjatia Railway

15 Spassk-Dalniy Primorsky Krai Mining, processing, and cement production
16 Tynda Amurskaya oblast Railway, mining

17 Yaroslavskiy Primorsky Krai Coal mining

Note: compiled by the authors

Table 1 presents 17 single-industry and
resource-dependent settlements in the Russian Far
East included in the study. The largest number of
them are located in Primorsky Krai (8). The local
economy is primarily based on the extractive
industry, energy, mechanical engineering,
and railway transport. Differences in sectoral
specialization make it possible to examine the
development of creative industries in cities with
different structures of traditional economic activity.

Information and communication activities also

Table 2. Data descriptive statistics

demonstrate positive average dynamics, although
ITGR exhibits substantially greater variation
across settlements and years. Previous research
suggests that creative industries in single-industry
towns of the Urals and Siberia tend to reproduce
the concentrated structure of local economies
rather than develop through diversification
(Antonova, 2025; Antonova & Pchelintsev, 2023).
The dynamics of information and communication
activities are growing (Table 2).

Variable Variation Mean Std. dev. Min Max Sample size
overall 1.252939 1.534527 0 18.12744 260
Cl, between 4318643 .6072397 2.6868 26
within 1.474702 -1.25103 16.69358 10
overall 1.111879 9.329303 0 150.4818 260
IT,, between 3.098206 0 16.07848 26
within 8.818762 -14.10617 135.5152 10
HHI overall 4845704 3726349 0 1 260
(t- i?‘) between 3176781 0 1 26
FA within .2035787 -.4062058 1.38457 10
overall 2718117 2887948 0 1 260
HHI (t-3) between 1954764 02627 7669514 26
within 2156831 -.4951398 9767382 10

Note: compiled by the authors
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In this case, the concentration of fixed assets in
creative industries is considered a factor in their
growth, with an average level of 0.48, a maximum
of 1, and a minimum of 0. The concentration of
wages, with an average level of 0.27, indicates that,
in general, small and medium-sized businesses are
developing in single-industry and resource-rich
cities of the Far East, reflecting wages in reporting.

RESULTS

At the first stage, a comparative assessment
of panel regression models was carried out,
considering the spatial dependence between the
cities under study. Based on the comparison results,
the spatial Durbin model with fixed effects (SDM
fel) yielded the lowest AIC (913.0) and BIC (934.4)
values. This model was used for further analysis
of the factors influencing the development of
creative industries and for assessing spatial effects.
Appendix 1 presents the detailed regression results.

Panelfixed-effects Granger-styletests oftemporal
precedence are reported for the core variables, with
primary focus on the relationship between IT , and
Cl,,. For lag orders 1 and 2, the null that lagged
IT,, does not predict CI, is rejected at the 10%
level (p = 0.08 for order 1; joint test p = 0.07 for
orders 1-2). The reverse specification, from lagged
CI, to IT ., does not yield a significant result (p =
0.14 for order 1). Predetermined lags of HHI ., and
HHI,, are constructed from the extended SPARK
panel beginning in 2010; sensitivity to alternative
wage-concentration lags of order t—1, t—2 and t—3
(with HHI ., held at t-1) indicates selection of the
t=3 specification by AIC, BIC and the Hannan—
Quinn criterion. Auxiliary FE robustness checks for
skewed growth ratios leave the signs of HHI ., and
HHI, unchanged under 1%/99% winsorization; the
IT,, coefficient is more sensitive to the extreme
Ulan-Ude 2013 observation.

The analysis revealed statistically significant
positive coefficients for the concentration of fixed
assets in the creative industries (HHI_,,) and the
growth rate of information technology (IT,).
However, the impact of information technology was
substantially weaker compared to the effects of path
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dependency. Path dependency, reflected in the self-
similar nature of the creative industries’ system,
manifests through the spatial concentration of
fixed assets (HHI_,,) and wages (HHI ). Evidence
for this spatial pattern is provided by statistically
significant variables in the SDM_fel model, as well
as a significant global Moran’s.

The local Moran’s | index was estimated to
identify spatial growth poles within the creative
industries. The analysis focused on statistically
significant high values of the local Moran’s I index,
surrounded by high and low values. In resource-
based and single-industry towns in the Far East,
factors influencing creative-industry development
show spatial heterogeneity, while the dynamics of
these industries tend to be spatially homogeneous.
The ICT growth points in the space of resource-
based and single-industry cities of the Far East
are formed in the regional centers of Ulan-Ude
(Lisa,, = Lisa,; ,=0.341) and Chita (Lisa, ,=0.244
and Lisa  =0.252), as well as in Krasnokamensk

2018
(Lisa,,.= 0.166 and Lisa,  =0.114) (Zabaikalsky
=0.099 and

Krai)m];nd Severobaikal;f(18 (Lisa,, ,
Lisa,  =0.113) (Republic of Buryatia). These
observations are predominantly in the first quadrant
of the Moran scatter plot, indicating high-high
spatial autocorrelation, with high values clustered
among similarly high values of the parameter
under consideration. A high level of concentration
of fixed assets in creative industries is observed in
Luchegorsk (Lisa,, = 0.480 and Lisa,,=0.378,
I quadrant of the scattering matrix), Svetlogorye
(Lisa,,,=0.380, I quadrant of the scattering matrix)
and Spassk-Dalniy (Lisa,, =-0.493 and Lisa,  =-
0.602, IV quadrant of the scattering matrix)
(Primorsky Krai). The concentration of wages
across the town has a high value, surrounded by high
or low values of resource-based and single-industry
cities in Dalnegorsk (Lisa,; ,=0.208), Luchegorsk
(Lisa,, ,=1.236), Svetlogorye (Lisa, ,~1.225)
(Primorsky Krai) and Severobaykalsk (Lisa
0.187) (Republic of Buryatia).

Table 3 presents the assessment of spatial
indirect effects (spillover effects) within the studied

area of the Far East.

2019
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Table 4. Spatial effects of the models

Effect Variable sar_fe sar_re sdm_re sdm_fe sdm_rel sdm_fel
IT,, 0.023** 0.023** 0.018* 0.019* 0.021** 0.020**
(0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
Direct HHI ., 1.221%%%* 0.677%%* 0.622%%* 1.089%** 0.635%** 1.13]%%*
(0.417) (0.238) (0.234) (0.418) (0.233) (0.409)
HHI -0.397 -0.519% -0.214 0.197 -0.194 0.215
(0.404) (0.312) (0.325) (0.448) (0.324) (0.445)
IT,, 0.015 0.014 -0.075 -0.045 0.006 0.007
(0.010) (0.009) (0.084) (0.089) (0.006) (0.007)
Indi- HHI 0.825 0.397 0.319 0.304 0.165 0.389
rect (0.543) (0.246) (1.312) (1.838) (0.167) (0.349)
HHI -0.220 -0.288 -3.108%** -3.133%** -2.797*** -2.933%**
(0.285) (0.221) (0.952) (1.050) (0.793) (0.851)
IT,, 0.038** 0.037** -0.056 -0.026 0.026* 0.027*
(0.018) (0.018) (0.088) (0.092) (0.014) (0.014)
Total HHI ., 2.047** 1.074%* 0.942 1.393 0.800%* 1.520%**
(0.851) (0.431) (1.320) (1.934) (0.329) (0.654)
HHI -0.617 -0.807 -3.322%** -2.936%** -2.991*** -2 719%**
(0.659) (0.498) (0.947) (1.063) (0.771) (0.820)

Note: compiled by the authors

The spatial econometric models, based on a
matrix of inverse distances between resource-based
and single-industry towns by road, showed the
so-called indirect effect of wage concentration on
the dynamics (its decrease) of creative industries
in nearby resource-based and single-industry
towns. The observed high-wage concentration
is characteristic of resource-based and single-
industry towns, where wage data is predominantly
reported by large, town-forming enterprises. This
study demonstrates the ability to assess the spatial
influence of institutional factors, specifically the
entrepreneurial climate, on creative industries.
Results indicate that in resource-based and single-
industry towns where a town-forming enterprise
predominantly reports wage data, a negative spatial
spillover effect is observed, leading to reduced
creative industry dynamics in closely located
neighboring towns. However, within the town
itself, this effect is not observed; instead, wage
concentration generally enhances creative-industry
dynamics. A convergence of creative industries is
observed in resource-based and single-industry
towns where the business climate enables these
industries to potentially underreport wages by
leveraging their status as small and micro businesses.
This facilitates spatial dependence as inertia of the
prevailing technological order. The statistically
indistinguishable-from-zero direct effect suggests
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that internal transparency alone cannot overcome
the structural lock-in of a legacy mono-town.
Conversely, the significant indirect effect captures
the cross-border diffusion of uncertainty generated
by neighboring legacy systems.

DISCUSSION

The findings contribute to the literature on
regional economic development by examining
the role of creative industries in the renewal of
established development paths in remote resource-
based and single-industry towns of the Russian Far
East. Combining Porter’s cluster approach with the
theory of technological paradigm shifts (Porter,
1998; Perez, 2002; Pilyasov & Kotov, 2024)
provides a basis for understanding the relationship
between technological change and the existing
industrial structure of these settlements. The
results indicate that the development of creative
industries is associated with both ICT growth and
the concentration of fixed assets within the creative
sector. This finding is consistent with earlier
evidence that creative industries in single-industry
towns may reproduce the concentrated economic
structures characteristic of their local economies
(Antonova, 2025; Antonova & Pchelintsev, 2023).

Previous studies have examined creative
industries primarily in relation to wurban
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diversification, cultural assets and local identity
(Evans, 2009; Florida, 2017; Zeng et al., 2020).
The present research adds another dimension by
considering the economic relationships between
ICT activities and other creative industries in remote
industrial settlements. The positive coefficient
of ITGR indicates that ICT revenue growth is
associated with the development of non-ICT
creative industries. At the same time, the positive
relationship between fixed-asset concentration
and creative-industry growth suggests that the
development of these activities does not necessarily
follow a diversification pattern. This finding is
particularly relevant to single-industry towns, where
established economic specialization continues to
influence the emergence of new activities.

An important result concerns the spatial effect
of wage concentration. While its direct effect
within individual settlements 1is statistically
insignificant, the negative indirect effect indicates
that higher wage concentration is associated with
slower creative-industry growth in neighbouring
settlements. This relationship may reflect the
persistence of established economic structures
across geographically connected towns. However,
wage concentration should not be interpreted as
direct evidence of institutional weakness or informal
business practices, since these characteristics were
not measured separately in the study.

The distinction between ICT and other creative
industries also contributes to the discussion
of creative new industrialization. Existing
classifications commonly include digital activities
within the broader creative sector (Fahmi et al.,
2017; Florida, 2017; Tao et al., 2019). By examining
ICT separately, this study identifies its relationship
with the development of other creative activities
and provides additional empirical evidence
for considering digital technologies within the
framework of new industrialization. The results
suggest that opportunities for path renewal in remote
resource-based settlements are associated not only
with technological development but also with the
existing structure of local economic activity and
spatial relationships between settlements.

CONCLUSION

The findings of this study support the following
conclusions.  Firstly, the findings provide
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confirmation of the research hypothesis: resource-
based and single-industry towns of the Far Eastern
Federal District in Russia are capable of pursuing
creative new industrialization by relying on
information and communication activities, even
under the substantial influence of path dependence
and the spatial factor of transport accessibility.
Secondly, this study has identified specific factors
influencing the development of creative industries
within the Far Eastern Federal District of Russia.
Spatial heterogeneity in ICT dynamics is observed
in Ulan-Ude, Chita, Krasnokamensk (Zabaikalsky
Krai), and Severobaikalsk (Republic of Buryatia).
Fixed-asset concentration in creative industries is
observed in Luchegorsk, Svetlogorye, and Spassk-
Dalny (Primorsky Krai). Wage concentration
is observed in Dalnegorsk, Luchegorsk, and
Svetlogorye (Primorsky Krai), and Severobaikalsk
(Republic of Buryatia). The dynamics of creative
industries, conversely, exhibit a spatially neutral
response to the influence of locally differentiated
factors. Thirdly, a negative spillover effect was
observed, whereby the dynamics of creative
industries decrease in proximity to single-industry
towns characterized by higher wage concentration.

Nevertheless, this study’s findings are subject
to inherent limitations arising from the selection
of resource-based and single-industry towns
and regional centres, potentially restricting the
generalizability of the results to a broader range
of settlements. While a more diverse sample might
reveal additional development factors influencing
spatial patterns, the homogeneity of the selected
settlements facilitated the identification of nuanced
relationships and spatial variations amenable to
regression modelling, which may not be discernible
in a more heterogeneous urban landscape.

The estimation sample is a balanced panel
of 26 settlements over ten annual waves (2013—
2022), which limits the lag depth and effective
degrees of freedom available for dynamic panel
diagnostics. The temporal structure among CIGR,
ITGR and the concentration measures is modelled
using predetermined HHICIFA and HHIW lags
(constructed from SPARK data beginning in 2010)
and complementary entity fixed-effects Granger-
type regressions reported in the Results section. The
three-year lag for wage concentration was selected
from the set of alternative lags (t—1, t—2 and t-3)
using AIC, BIC and the Hannan—Quinn criterion
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(with HHICIFA held at t—1), and the spatial wage-
concentration spillover coefficients were compared
across these alternative lag orders.
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AHHOTAUMA

CTpemuTeNIbHOE BHEApPEHME UCKYCCTBEHHOIO WMHTE//IEKTa B CUCTEMbl YNpPaBie€HWA YMHbIMU Fropoaamu
MeHAET MoAXoAbl K FOPOACKOMY MJIaHMPOBAHMUIO, MPEAOCTaBAEHUIO OBLLECTBEHHbIX YCAYr U NPUHATUIO
YNpPaB/iIeHYECKUX PeLLeHUI, O4HAKO HAayYHble NCCNef0BaHNA B 3TOM 061aCTM OCTAOTCA TEMATUYECKM U AnC-
LUMMNIMHAPHO Pa3po3HEHHbIMU. Llenb HacToALLero uccnefoBaHUA CUCTEMATU3NPOBATb HayYHYO nTepa-
TYPY O PO/IN UCKYCCTBEHHOTO MHTENIEKTA B LMPPOBOM TpaHCHOpMaLLMM yNpaBAEHUA YMHbIMU FOPOAAMMU.
B pabote npumeHeHbl meToabl 6MBAMOMETPUYECKOTO M CETEBOrO aHaAN3a, BKAOYAA aHAIM3 AUHAMMKM
ny6aMKaLmMii U LUTUPOBAHWUSA, COABTOPCTBA, bMbAMorpaduyeckoro conpakeHmna opraHnsaumii 1 coBmecT-
HOM BCTPeYaemMocCTu KatoueBbix cioB. OT6op nybaMKaumii OCyLLECTBAANCA B COOTBETCTBMM C MPUHLMNAMMU
PRISMA 2020, a nocTpoeHu1e 1 B1U3yaam3saumnsa bubamomeTpmyeckmnx ceteir — ¢ UCNosIb30BAaHNEM NPOrpam-
mbl VOSviewer. cxoaHble gaHHble nosyyYeHbl M3 6a3bl Scopus 5 okTabpa 2025 roga. NepBoHaYaibHbIN
nouck BbifABMA 34 548 nokymeHTOB. Nocsie NpUMMeHeHUs KpuTepues npegMeTHon obnactu, nepuoga ny-
6/1MKauMK, TMNA LOKYMEHTA U A3bIKA B UTOroBYHo BbIGOPKY BowIM 1 865 aHMI0A3bIYHbIX KYPHA/IbHbIX CTa-
Ten, onybankoBaHHbIX B 2015-2025 rogax. Hanbonbluee Konnyectso nybamMKauuii npmuxogmtca Ha Kutai
— 236 ctaTtelt (12.7%), Benukobputanmio — 230 (12.3%) n CLUA — 216 (11.6%). KasaxcTtaH 3aHMMaeT 54-e
MECTO C AeBATbio NybanKaumammn. Hambonee npoayKTUBHBIM KypHanom seasetca Sustainability — 254
CTaTby, 38 HUM cneaytoT Sustainable Cities and Society — 134 u Cities — 122 cTatbu. Pe3ynbTatbl NOKasbl-
BAOT YCTOMUMBbI POCT Hay4YHOro MHTepeca K Teme nocne 2019 roga n o4HOBPEMEHHO CBUAETE/NbCTBYIOT
0 HeOCTAaTOYHOM PA3BUTOCTU MEKPETMOHANIbHOFO HAYYHOTrO COTPYAHNYECTBA U UCCEA0BAHNMN STUUECKUX,
WHCTUTYLLMOHAIbHbIX U O6LLECTBEHHbIX aCMEKTOB NMPUMEHEHMNA UCKYCCTBEHHOTO MHTE/INIEKTA B FOPOACKOM
ynpaBieHuu.
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INTRODUCTION

Over the past decade, digital technologies have
been rapidly integrated into urban governance
systems. Artificial intelligence (hereinafter — Al)
has attracted increasing attention because of its
potential to transform smart city development and
management. Al offers numerous opportunities to
improve quality of life, increase service efficiency,
enhance infrastructure reliability, and support
effective urban administration (Albino et al., 2015).
It is now used not only to anticipate and prevent
infrastructure failures but also to improve public
services and promote sustainable development.

Al can support the integration of the core
dimensions of smart city development, including
the economy, human capital, governance, mobility,
the environment, and quality of life (Albino et al.,
2015). This integration is enabled by real-time data
processing, predictive analytics, automated decision
support systems, and coordination among different
urban services. In transportation, Al can optimize
traffic flows, public transport routes, and mobility
planning. In environmental management, it can
support the monitoring of energy consumption,
emissions, waste, and other indicators of urban
sustainability. Al can also facilitate economic
development by improving resource allocation,
supporting innovation, and increasing the efficiency
of urban infrastructure. In public administration, it
can strengthen evidence-based planning, automate
routine administrative processes, improve public
service delivery, and enable authorities to respond
more rapidly to citizens’ needs. When combined
with the Internet of Things, big data, and other
digital technologies, Al provides urban authorities
with new tools for identifying emerging problems,
evaluating alternative policy scenarios, and
addressing complex urban development challenges.
However, the effectiveness of these applications
depends on data quality, institutional capacity,
system interoperability, and the responsible
governance of Al technologies.

Nevertheless, the body of knowledge on the
application of Al in smart city management remains
dispersed across various disciplines. The ethical
application of Al, protecting privacy, and minimizing
potential abuse of Al are among the key concerns
that must be addressed in this nascent domain.
These concerns have been considered in the current
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paper through a bibliometric study. The application
of bibliometrics, which involves quantitative
approaches in the assessment of scientific literature,
is an objective way to analyse new domains and
draw the contours of their development.

The primary aim of this study is to systematically
map scientific literature on Al's role in the
digital transformation of smart city governance.
Specifically, the study identifies the major
thematic clusters, influential authors, institutions,
countries, journals and publications, international
collaboration patterns, and existing research gaps.
To achieve this aim, Scopus-indexed publications
are examined using bibliometric techniques within
a systematic literature-selection framework. The
study addresses the following research questions:

RQ1: What major themes and research clusters
characterize the literature on Al and the digital
transformation of smart city governance?

RQ2: Which authors, institutions, countries,
journals, and publications have had the greatest
influence on the development of this research field?

RQ3: What research gaps and promising
directions for future studies emerge from the
bibliometric analysis?

LITERATURE REVIEW

In the context of smart cities, urban governance
encompasses the institutional arrangements,
decision-making processes, and stakeholder
relationships through which public policies and
urban services are designed, implemented, and
evaluated (Meijer & Bolivar, 2016). Effective
governance can strengthen urban competitiveness
by improving institutional coordination, supporting
innovation, and enabling cities to respond more
efficiently to social, economic, and environmental
challenges (Sgambati & Gargiulo, 2022). Smart
city governance therefore extends beyond the
digital provision of public services. It also includes
citizen participation, evidence-based policymaking,
institutional transparency, and the co-production of
urban solutions by public authorities, businesses,
civil society organisations, and local communities.

Scholl and AlAwadhi (2016) identify several
governance challenges associated with smart city
initiatives. These include coordinating complex
partnerships among public, private, and civic actors,
integrating data from different administrative
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systems, managing large-scale data infrastructures,
and maintaining democratic accountability in
an increasingly algorithmic environment. The
growing use of Al adds another layer to these
challenges because algorithmic outputs can
influence policy priorities, resource allocation,
access to public services, and administrative
decision-making. Consequently, the adoption of Al
in urban governance requires not only appropriate
technological infrastructure but also institutional
rules that determine how data and algorithmic
recommendations are produced, interpreted, and
used.

Thedigitaltransformationofpublicadministration
entails the radical reshaping of governmental
systems, functions, and relationships through the
intelligent use of digital technologies (Mergel et
al., 2019). Unlike e-government development,
which emphasizes continuous improvement, digital
transformation entails reconsidering how values
are created, organizational cultures are shaped,
and state-citizen relations are formed. According
to the literature, digital transformation is the
most prominent form of technological change in
government administration. Public sector studies
have shifted toward an emphasis on data analytics
and Al (Sun & Medaglia, 2019). However, public
institutions may lack the regulatory capacity,
specialised expertise, and organisational flexibility
required to adapt governance frameworks to rapidly
developing Al capabilities (Wirtz & Weyerer, 2023).
Moreover, the public value of digital transformation
depends not only on administrative efficiency but
also on citizen trust, acceptance, accessibility,
and the perceived legitimacy of technology-based
decisions (Twizeyimana & Andersson, 2019).

The use of Al in urban governance has broad
scope and spans various areas. According to
Yigitcanlar and Cugurullo (2020), there is an
extensive overview of Al technology for urban
development, with machine learning as the main
component. This paper finds a vast disparity
between the technological aspects of Al and the
preparedness of institutions in local governance
settings. On the other hand, theoretical research
into the new science of cities has postulated that the
digital flow of information is transforming urban
systems into complex adaptive systems that require
new computational models for governance. Such
theoretical knowledge has led to a growing body
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of research on the role of Al in improving human
decision-making in urban governance. On the other
hand, the value-related aspects of governance,
including fairness, accountability, and political
legitimacy, cannot be captured solely by technical
approaches (Cocchia, 2014).

However, despite the growing body of studies
conducted in both fields, important gaps remain.
Firstly, the knowledge structure of literature on
the use of Al in smart city governance has yet to
be systematically mapped through bibliometric
analysis. Secondly, few cross-country comparisons
have been made on the use of Al in governance
practices. The third gap concerns the ethical
and accountability aspects of Al in smart city
management, including transparency and citizen
involvement. The fourth gap concerns the absence
of a temporal analysis to demonstrate the evolution
of research priorities in response to new policies
and technologies. This study fills these gaps by
providing an empirical basis for further research.

Bibliometric ~ analysis is  well-suited to
addressing these gaps because it enables
quantitative examination of publication trends,
citation impact, collaboration networks, influential
contributors, and relationships among research
topics (Donthu et al., 2021). Previous research has
demonstrated the increasing relevance of digital
public administration for sustainable development
and data-driven governance (Burlacu et al., 2021).
However, an integrated mapping of Al research
within the specific context of smart city governance
remains necessary. Accordingly, the present study
analyses Scopus-indexed publications to identify
the intellectual structure, thematic clusters,
influential contributors, collaboration patterns, and
future research directions in this field.

RESEARCH METHODS

Bibliometrics is an established methodology
that uses quantitative approaches to assess trends
in scientific literature (Donthu et al., 2021). In this
regard, a bibliometric analysis of scientific literature
on the role of Al in the digital transformation of
smart city governance in the Scopus database
was performed, with a particular focus on the
volume of literature and citation rate, collaboration
networks among authors, and thematic clusters of
keywords. The advantage of using a bibliometric
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approach lies in its capability to analyse large sets
of literature at once, reveal structural patterns, and
offer a methodological foundation for intellectual
developments.

Scopus was selected as the sole bibliographic data
source because it provides broad multidisciplinary
coverage and structured metadata required for
bibliometric analysis, including author information,
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keywords, and cited references. The publication
identification, screening, and selection procedure
was reported in accordance with the PRISMA
2020 framework, adapted to the context of a
bibliometric review (Page et al., 2021). PRISMA
was used to document the number of records
identified, excluded, screened, and retained for the
final bibliometric analysis. Figure 1 presents the

institutional affiliations, citation data, author corresponding study-selection flow diagram.
Identification of studies via databases and registers
= .
o2 Search datq Oct.ober >, 2925 Records removed before screening:
= Records identified from: . .
S N Excluded by subject area (outside the
= Databases (n=1): .
B _ selected Scopus subject areas)
£ Scopus (n=34548) (n = 21200)
= Registers (n = 0)
Records excluded
Records screened: Outside publication period (2015 —
(n=13348) October, 2025)
(n=30)
Reports not retrieved
Reports sought for retrieval: Non-article document types (conference
o8 (n=13318) papers, book chapters, etc.)
= (n=8213)
3
b
“ Reports excluded:
Did not match the research focus based
on author keywords (smart cities, urban
Reports assessed for eligibility: development, artificial intelligence,
Journal articles only digital transformation, public
(n=5105). administration)
(n=31606)
Articles published in other languages
(n=74)
A
g5
= Studies included in bibliometric analysis
= (n = 1865)
H
L

Figure 1. PRISMA 2020 flow diagram of the study selection process

Bibliometric data were retrieved exclusively
from the Scopus database on 5 October 2025. The
search was conducted in the TITLE-ABS-KEY field
using three conceptual groups representing smart
cities, artificial intelligence, and urban governance:
TITLE-ABS-KEY (“smart city” OR “smart cities™)
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AND TITLE-ABS-KEY (“artificial intelligence”
OR “machine learning” OR “deep learning”) AND
TITLE-ABS-KEY (“urban governance” OR “smart
governance” OR “public administration” OR
“digital government” OR “digital transformation”
OR “urban management”). This search structure
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ensured that every retrieved publication addressed
all three core components of the study: the smart
city context, artificial intelligence technologies, and
governance or public administration. The acronym
“Al” was not used as an independent search term
because it may retrieve records in which the same
abbreviation has a different meaning.

The initial search returned 34,548 records.
Following the PRISMA 2020 guidelines,
publications outside the selected subject areas
(Social Sciences, Decision Sciences, Business,
Management and Accounting) were excluded (n
= 21,200), leaving 13,348 records for screening.
Restricting the publication period to 2015-2025
(October) excluded 30 records, resulting in 13,318
publications. Subsequently, only journal articles
were retained, excluding conference papers,
reviews, book chapters, editorials, and other non-
article document types (n = 8,213). This resulted in
5,105 journal articles eligible for further assessment.

The bibliographic records were exported from
Scopus in CSV format. The exported data included
complete citation information, abstracts, author
affiliations, author keywords, index keywords,
funding information, and cited references. Before
analysis, author names, institutional affiliations,
country names, and synonymous keywords were
standardised. A thesaurus file was used to merge
equivalent terms, such as “Al” and “artificial
intelligence”, “smart city” and “smart cities”, and
“IoT” and “Internet of Things”.

The remaining 1,939 publications were further
restricted to English-language articles, excluding
74 non-English publications. Consequently, a
final dataset of 1,865 publications was retained
for bibliometric analysis. The inclusion criteria
comprised peer-reviewed journal articles indexed
in Scopus that satisfied the predefined search query,
subject area, publication period, author keyword
filters, and English-language criteria.

The bibliographic records were exported in
CSV format and included complete bibliographic
information, author affiliations, abstracts, author
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keywords, and cited references for subsequent
bibliometric analysis using VOSviewer. To identify
collaboration networks and thematic research
clusters, network analysis was conducted using
VOSviewer based on co-authorship relationships
and keyword co-occurrence. In the resulting maps,
the colours represent clusters identified using
the VOSviewer clustering algorithm (Van Eck &
Waltman, 2010).

RESULTS

Within the framework of the bibliometric
analysis, the study examined research on the role of
Al in public administration and urban development
by analysing journals, highly cited publications,
authors, and keywords in the dataset. This approach
enabled the construction of bibliometric maps and
provided the analytical basis for answering the
research questions.

The dataset used in this study comprises
1,865 scholarly papers published in 687 journals,
primarily covering the fields of Social Sciences,
Business, Management and Accounting, and
Decision Sciences. These papers were authored by
5,350 researchers affiliated with 3,443 organisations
in 102 countries and received a total of 74,421
citations.

The annual number of publications demonstrates
an overall upward trend during the period under
consideration. From 2015 to 2018, scientific
output remained relatively low, reflecting the early
development of this interdisciplinary research field.
A notable increase occurred in 2019, when the
number of publications reached 139. Although some
fluctuations were observed between 2020 and 2022,
a clear upward trend emerged after 2023. During
the first ten months of 2025, the annual number of
publications exceeded 287. Overall, these findings
demonstrate a gradual increase in scientific activity
in this field.

Citation counts for these years are expected to
increase over time (Figure 2).
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Figure 2. Annual publication and citation index

Regarding citation dynamics, the publications
received between 74 and 655 citations per year from
2015 to 2017. The number of citations increased
sharply to 1,557 in 2018, possibly due to the
influence of one or more highly cited studies. From
2019 onwards, citation counts continued to increase,
reaching 3,078. The highest citation activity was
observed during the 2020-2025 period, indicating
the growing visibility and academic influence of

publications in this field. Citation data for 2024 and
2025 remain incomplete because recent publications
have had less time to accumulate citations, and the
2025 data cover only through October.

Figure 3 presents the international co-authorship
network by country, illustrating collaborative
relationships among countries engaged in smart city
research.
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Figure 3. International co-authorship network by country
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The network revealed several densely connected
international collaboration clusters, with the
United States, China, and the United Kingdom
occupying central positions and maintaining strong
collaborative links with numerous countries.
These findings demonstrate that international
scientific cooperation plays an important role in the
development of smart city research. China had the
highest publication output (n = 236; 12.7% of all
publications), followed by the United Kingdom (n
=230; 12.3%), the United States (n = 216; 11.6%),
India (n = 144; 7.7%), Australia (n = 137; 7.3%),
Italy (n = 119; 6.4%), and Spain (n = 118; 6.3%).

school of the Built environmen
L 4

college of integrative studies
school of sogal sciences, sin |

Although China led in publication output, the
citation analysis showed that publications from the
United States had the highest citation impact per
document (CPD = 22.7), followed by those from the
United Kingdom (CPD = 19.7). Kazakhstan ranked
54th with 9 publications, indicating a relatively
limited contribution to global scientific output in
this field.

The bibliographic coupling network of
organizations  generated using  VOSviewer
illustrates the intellectual similarity among research
institutions based on the references cited in their
publications (Figure 4).
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Figure 4. Bibliographic coupling of organizations

The network identifies several densely connected
institutional clusters, indicating organizations that
share similar knowledge bases and research interests
rather than direct collaborative relationships. The
clustering patterns reflect thematic proximity in
smart city research and demonstrate the existence
of distinct research communities. Among the most
influential organizations, Queensland University
of Technology (n = 25) and UNSW Sydney (n =
25) exhibit the highest publication output. UNSW
Sydney occupies a central position within the
network and demonstrates strong bibliographic links
with organizations across multiple thematic clusters,
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reflecting the broad interdisciplinary scope of its
research. Edinburgh Napier University (n=21) also
represents a prominent organization, connecting
several institutional clusters through shared citation
patterns in smart city and urban planning research.
The National University of Singapore (n =20) forms
the core of the Asian institutional cluster, showing
strong bibliographic coupling with organizations
from Southeast Asia, particularly Institut Teknologi
Bandung (Indonesia). University College London
(n = 18) occupies a central position within the
United Kingdom-Europe cluster and demonstrates
high intellectual similarity with institutions
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engaged in theoretical and conceptual research.
Norges Teknisk-Naturvitenskapelige Universitet
(n = 17) represents the Scandinavian research
community and exhibits strong bibliographic
links with organizations focusing on engineering
and urban technology. Overall, the bibliographic
coupling network indicates that organizations tend
to form geographically and thematically coherent
clusters based on shared citation patterns. While the
Australian, United Kingdom, European, and Asian
clusters demonstrate strong internal bibliographic
similarity, the links between these clusters are
comparatively weaker. Organizations such as
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UNSW Sydney and Edinburgh Napier University
occupy central positions connecting multiple
thematic clusters, reflecting their broad research
portfolios and extensive intellectual influence
within the smart city research domain.

Co-authorship networks of scholars show how
scientists work together to develop and contribute
to the field of research. In the case study at hand, the
co-authorship network comprises 5,350 scholars
whose interactions were examined with a minimum
publication threshold of 5, yielding 6 clusters
comprising 24 authors (Figure 5).
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Figure 5. Co-authorship network among authors

The formation of clusters in the network indicates
that each group consists of authors with relatively
strong collaborative ties. These clusters are
characterized by high levels of internal connectivity
and comparatively limited links with other clusters.
Larger nodes represent authors with greater weight
in the co-authorship network, while extensive links
with other researchers indicate their potential role
in connecting different research directions.

The largest author cluster is centered on Tan
Yigitcanlar and includes researchers from Australia,
Ireland, and Asia. The map shows that this cluster
is strongly connected to Zaheer Allam and Simon
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Elias Bibri, reflecting collaboration among scholars
working on smart-city sustainability and green-
infrastructure  development.  Another cluster
comprises Greek researchers, including Margarita
Angelidou, Christina Kakderi, Nicos Komninos,
and Anastasia Panori, whose research focuses on
smart city innovation and regional development.
The network also reveals links among Mark Deakin,
Luca Mora, Alasdair Reid, and Xiaoling Zhang,
indicating collaboration between researchers from
Europe and Asia. Luca Mora occupies a central
position in the network and appears to act as a
bridge between several research clusters.
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The co-authorship visualization helps identify
existing collaboration patterns and the formation of
scientific communities within the multidisciplinary
field of smart city governance. Although cross-
regional links are present, they remain less
developed than collaboration within individual
geographical and thematic clusters. This pattern
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demonstrates the international scope of smart city
research and underscores the need to strengthen
cooperation among researchers across regions.

As shown in Figure 6, studies on the digital
transformation ofurban governance are concentrated
in several core journals.
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Figure 6. Bibliometric map of international scientific journals

The review revealed that many studies regarding
digital transformation in urban governance are
available in specific core journals. When it comes
to journal impact, the largest number of papers (n
= 254) is found in Sustainability (Switzerland), a
journal attributed to its interdisciplinary nature and
open-access policy. Sustainable Cities and Society
is another key journal in the field, ranking second
(n = 134). Another noteworthy journal in the field
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is Cities (n = 122), one of the most authoritative
sources in the study of Al and smart-city
governance. Other impactful journals include Smart
Cities (n = 92), Journal of Urban Technology (n =
53), Technological Forecasting and Social Change
(n=48), and IET Smart Cities (n = 35)

The ten most highly cited scientific papers are
presented in Table 1.
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Table 1. Top ten most cited publications

Author (year) Title Journal and No. Citations
Albino et al. (2015) Smart cities: Deﬁnltlons, fh'mgnsmns, perfor- | Journal of Urban Technol- 2,636
mance, and initiatives ogy, 22(1), pp. 3-21
Introducing the “15-minute city”: Sustainability, o
Moreno et al. (2021) resilience and place identity in future post-pan- Smart C;;IET ’1?(1)’ 28 1,210
demic cities
Ahvenniemi et al. What are the differences between sustainable .
(2017) and smart cities? Cities, 60, pp. 234-245 |} (29
Allam & Dhunny (2019) On big data, Al and smart cities Cities, 89, pp. 80-91 881
Sustainable-smart-resilient-low car-
bon-eco-knowledge cities; Making sense of a | Journal of Cleaner Produc-
De Jong etal. (2015) multitude of concepts promoting sustainable tion, 109, pp. 25-38 874
urbanization
Ancile: Privacy-preserving framework for . o
Dagher et al. (2018) access control and interoperability of electronic Sigis;?lnggle C1‘521§s3237 773
health records using blockchain technology ¥> 275 PP-
Angelidou (2015) Smart cities: A conjuncture of four forces Cities, 47, pp. 95-106 691
Cambridge Journal of
Shelton et al. (2015) The 'actually existing smart city' Regions Economy and 676
Society, 8(1), pp. 13-25
Understanding Smart Cities: Innovation ecosys- | Technological Forecasting
Appio et al. (2019) tems, technological advancements, and societal | and Social Change, 142, 528
challenges pp. 1-14
Enabling technologies and sustainable smart Sustainable Cities and
Ahad etal. (2020) cities Society, 61, 102301 503

Note: compiled by the authors

The criterion for selecting publications is the
number of citations, starting at 500. The leader
is the publication of Albino, V., Berardi, U., and
Dangelico, R.M., entitled “smart cities: definitions,
dimensions, performance, and initiatives”, dated
2015 and published in the Journal of Urban
Technology. It has been cited 2,636 times. Second
is the paper of Moreno, C., Allam, Z., Chabaud,
D., Gall, C., and Pratlong, F. “Introducing the
‘15-minute city’: Sustainability, resilience and
place identity in future post-pandemic cities” (1,210
citations). The study by Ahvenniemi, H., Huovila,
A., Pinto-Seppd, 1., and Airaksinen, M., entitled
“What are the differences between sustainable
and smart cities?”, has also provided significant
insights into policy issues in smart city governance.
It is worth noting that the papers discussed touch
on key aspects of digital transformation and urban
governance. In turn, it should be noted that highly
cited publications generally require time to gain
widespread recognition, as citation counts are often
considered an indicator of their impact.
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Keyword co-occurrence analysis is a widely
used bibliometric technique for identifying the
conceptual structure and major research themes
within a scientific field. It examines the frequency of
author keywords and their co-occurrence relations
across publications. A keyword co-occurrence map
enables researchers to identify the principal research
themes and conceptual relationships in the literature
on digital transformation in urban governance. In the
present study, keyword co-occurrence analysis was
performed using author keywords extracted from
the selected publications. A total of 9,174 author
keywords were identified across the 1,865 articles.
To improve the interpretability of the network, a
minimum occurrence threshold of 10 was applied.
Consequently, 307 keywords met the threshold and
were included in the co-occurrence network. Using
the VOSviewer modularity optimization algorithm,
the keyword co-occurrence network was partitioned
into four thematic clusters (Figure 7).
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Figure 7. Co-occurrence keyword network

According to the keyword co-occurrence
analysis, the keyword “smart cities” had the highest
occurrence frequency (n = 1,106) and the highest
total link strength (TLS = 4,951), indicating that
it represents the most influential and strongly
connected node within the network and serves as the
central hub linking the identified thematic clusters.
Other frequently occurring keywords included
urban development (n = 657), sustainability (n =
303), artificial intelligence (n = 288), innovation (n
= 173), internet of things (n = 125), decision making
(n=122), and big data (n =90). The proximity of the
“artificial intelligence” node to the central “smart
cities” node indicates a strong thematic relationship
between these concepts within the keyword co-
occurrence network. Overall, the network reveals
the principal thematic directions of smart city
research and highlights the increasing importance
of Al in the digital transformation of urban systems.

Firstly, the cluster marked in green
(technological) primarily focuses on the keywords
“smart cities” and “artificial intelligence”. In the
network map, this cluster has a high number of
connections among the nodes, which are related
to terms such as “internet of things”, “urban
mobility”, “big data”, “information management”,
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and “blockchain”. The formation of this group
of keywords shows their interdependency and
interrelatedness. The scientific importance of this
cluster lies in its potential to create the technological
infrastructure for the effective implementation
of big data and ICT by integrating Al into the
sustainable development of smart cities. Al plays an
important role in innovation that relies on big data
and IoT, providing opportunities for data analysis
and prediction. The authors Akgilin et al. (2024)
stress the necessity of using digital communication
channels between citizens and authorities to ensure
the city’s adaptation to the digital age. According to
Cardona-Arenas and Campuzano (2024), this cluster
creates a technological basis for implementing “a
collaborative society that tackles urban problems
thanks to citizen participation”.

The second cluster, shown in red (governance),
revolves around the keywords “urban development”
and “urban planning”. This cluster has the most
nodes and spans a wide area on the left side of
the network. This cluster consists of ideas such as
“innovation”, “information and communication”,
“participation”, “urban  governance”, ‘“urban
economy”, and “digital transformation”. The
scientific contribution of this cluster is evident
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in the network model through the need for
interaction and cooperation between citizens and
local authorities in urban planning, as well as the
principle of transparency in public administration.
While the technological base introduced in the first
cluster (big data, IoT) operates as an intermediary
node, contributing to the accomplishment of goals
in “urban planning” and “urban governance”, it
connects the two clusters. In particular, as Han
et al. (2024) point out, when local governments
follow the principles of openness in data collection,
it becomes easier to disseminate information about
urban planning among citizens. Furthermore, Kong
and Chen (2025) emphasize that the agency for
transformation exercised by local governments is
essential for increasing urban efficiency. This is
directly related to the open community participation
mentioned in the first cluster.

Thirdly, the blue cluster (“sustainability”) focuses
on keywords such as “sustainable development”
and “urban growth”. This cluster incorporates
concepts including “decision-making”, “sustainable
cities”, “sustainable urban development”, “carbon
emission”, “building”, “regression analysis”,
and “planning”. Its position within the network
indicates strong thematic connections with both
the technological and governance clusters. The
inclusion of regression analysis reflects the
widespread use of empirical methods to examine
relationships among urban growth, environmental
sustainability, and carbon emissions. Villani et al.
(2025) demonstrate that Digital Twin technology,
when supported by sensor-distributed networks
and predictive capabilities, can enhance sustainable
urban management, urbanresilience, and data-driven
decision-making. Similarly, Kireyeva et al. (2022)
emphasize that regional digital readiness and ICT
development constitute essential prerequisites for
implementing smart city initiatives and supporting
regional digital transformation.

Fourthly, the yellow cluster (economic
development) focuses on “economic development,”,
“investments,” “regional development,” ‘“smart
grid,” “energy management,” and “optimization”
and related topics. The proximity of this cluster to
the green (technological) one illustrates that, at the
level of the network itself, AI’s influence on the
economy and automation more broadly is evident,
as Al algorithms directly affect economic outcomes.
Moreover, the cluster in question relies on the
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results from the first three clusters but focuses more
on the investment and economic growth aspects
of digital transformation in urban governance.
Therefore, it can be viewed as a bridge between
theoretical insights and practical economic/
administrative decision-making in urban settings.
According to Alrasbi and Ariaratnam (2026), digital
transformation within the public sector occurs by
creating particular “smart city” strategies, which
highlights the importance of the cluster in question.
Political and economic specifics of each region are
highly relevant for overcoming issues associated
with smart city development.

In terms of science, the innovation is the
systematic mapping of four interrelated aspects
of urban governance during the process of digital
transformation, using a keyword co-occurrence
network, and the interrelations among them
are empirically demonstrated by the density of
network connections. The introduction of Al and
other technological innovations in the public
sector improves mechanisms for interaction and
cooperation in urban governance and positively
impacts citizens’ well-being. In particular, the
application of Al to data analysis and decision-
making optimization improves the efficiency of
these mechanisms.

DISCUSSION

The bibliometric analysis results reveal that
the field under study is marked by high dynamics,
increased diversity, and fragmentation.

The keyword co-occurrence analysis identified
four major thematic clusters representing the
intellectual structure of the field: (1) technological,
(2) governance, (3) sustainability, and (4) economic
development. The technological cluster emphasizes
Al, the IoT, big data, and digital infrastructure. The
governance cluster focuses on urban governance,
public  administration, citizen participation,
urban planning, and digital transformation. The
sustainability cluster highlights environmentally
sustainable urban development, carbon neutrality,
and smart sustainable cities, whereas the economic
development cluster addresses investment, regional
development, energy management, and smart-city
economic strategies. Together, these four clusters
illustrate the multidisciplinary structure of Al
research in smart city governance.
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The significant increase in publications
starting in 2019 is explained by the evolution
of Al methodologies and the intensification
of international policies promoting smart city
development.

The visibility of Al-based approaches in the
network, expressed in terms of node size, connection
intensity, and number of publications, reflects
the nature of the field, which is predominantly
concerned with showcasing technical feasibility
and operational advantages that result from
implementing Al. Such a state of affairs aligns with
the general tendency noted by Wirtz and Weyerer
(2023), in which the implementation of Al in public
administration outpaced the development of the
necessary theoretical and normative apparatus to
manage its social impact.

The bibliometric analysis confirms the need
for an in-depth discussion of Al’s influence on
the digital transformation of smart cities. The
findings are consistent with previous studies
(Almulhim, 2025; Rouky et al., 2025; Gil et al.,
2026), demonstrating that Al contributes to urban
infrastructure optimization, energy management,
traffic control, and data-driven decision-making.
At the same time, smart city research continues to
be driven primarily by technological infrastructure,
while governance-oriented studies are becoming
increasingly prominent. Although China and
the United States dominate publication output,
European institutions remain particularly influential
in governance-oriented research.

From a theoretical point of view, the research will
make an additional contribution to the development
of knowledge about the use of Al, which should be
treated not only as a technological element in smart
city infrastructure but also as a central element of
governance.

From a practical perspective, the study’s
results have several implications for action. For
policymakers and the urban public sector, these
results demonstrate the necessity of designing Al
governance models that are developed together
with citizens through transparent mechanisms. The
lack of studies dedicated to the ethics of Al reveals
the increasing need to prepare Al technologies
that are designed to be accountable by default.
Researchers, in turn, should be aware of the low
levels of international cooperation in studies on Al
governance in smart cities.
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CONCLUSION

The study aimed to analyse the influence of
Al on the digital transformation of smart city
governance and to examine the intellectual structure
and collaboration patterns of the scientific literature
using bibliometric methods. The bibliometric
analysis of 1,865 Scopus-indexed publications from
2015 to October 2025 yielded several significant
findings.

First, the research field has experienced a
significant increase in publications since 2019.
Although publication output fluctuated between
2020 and 2022, sustained growth resumed after
2023. This trend can be attributed to the increasing
maturity of Al technologies and the growing interest
of policymakers in their implementation within
smart cities. Second, China, the United Kingdom,
and the United States stand out as the most active
contributors to research. Third, the keyword co-
occurrence analysis identified four major thematic
clusters representing the intellectual structure of the
field: technological, governance, sustainability, and
economic development. Together, these clusters
indicate that Al research in smart city governance
has evolved into a multidisciplinary field integrating
technological innovation, governance mechanisms,
sustainable urban development, and economic
transformation. Fourth, the interaction between
citizens and local authorities demonstrates the
growing significance of data-driven policymaking.
In this sense, the effective exploitation of data
through Al and digital transformation technologies
becomes a vital part of efficient urban planning
and policymaking. Finally, collaboration networks
exhibit strong regional cohesion, whereas
interregional collaboration remains comparatively
limited. The theoretical contributions made between
2015 and 2018 continue to inform the intellectual
structure of the field, complemented by an emerging
citation layer tied to studies in Al for governance.

Such findings bring a number of additions to
the current literature. Methodologically speaking,
the use of bibliometric analysis enables researchers
to understand the current state of the field and to
draw the first-ever map of the topics that constitute
it and their relations. Generally, these data provide
insight into the structural fragmentation of the
research area, which is important for the field itself,
and allow for the suggestion of ideas for future

Dxonomuxa: cmpamezus u npakmuxa. T. 21, Ne 3, 2026 /Economy: strategy and practice. Vol. 21. No 3, 2026



research. Empirically, the research reveals certain
communities of researchers, prominent authors, and
knowledge brokers who could contribute to the faster
and more effective integration of technological and
governance perspectives on digital transformations.
Therefore, this study provides a solid foundation for
future research on the adoption and impact of Al
technologies in smart cities.

Some areas for future research are outlined
below. Researchers in public administration
could investigate the impact of implementing Al
governance on urban governance, particularly
regarding  transparency  and  intersectoral
collaboration. Longitudinal qualitative research
on citizens’ experiences with Al use in smart-city
service delivery would supplement bibliometric
mapping with empirical findings. In addition, this
highlights the need for additional research on the
construction of inclusive cities.
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ABSTRACT

Women play an important role in domestic enterprises in the fishing sector, but the mechanisms through
which institutional support contributes to sustainable livelihoods remain poorly understood. This study
aims to develop and validate a sequential capability-building model explaining how institutional support
contributes to livelihood resilience among women operating household-based smoked fish enterprises in
Indonesia. The study uses a consistent research design of mixed methods combining historical analysis and
structural equation modeling using the partial least squares (PLS-SEM) method. The study analyzed materi-
als from 2014-2024 from 40 documentary sources and 20 interviews, and surveyed 368 women employed
in domestic enterprises in Tegalsari, Central Java. The results showed that institutional support positively
affects women's economic agency (B = 0.697, p < 0.001) and entrepreneurial orientation (B = 0.164, p =
0.005). Women's economic agency enhances entrepreneurial orientation (B = 0.727, p < 0.001) and the
ability to market innovation (B = 0.444, p < 0.001), but it has no statistically significant direct impact on
the sustainability of livelihoods (B = 0.138, p = 0.149). Entrepreneurial orientation has the strongest direct
impact on livelihood sustainability (8 = 0.588, p < 0.001), while market innovations also have a significant
impact (B = 0.203, p = 0.005). The results obtained confirm a consistent process of opportunity formation,
in which institutional support is transformed into sustainable livelihoods primarily through women's eco-
nomic agency, entrepreneurial orientation, and the ability to innovate in the market.
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Ona uutnposauua: Celinnapucku U., Cycunosatu 3., PuHapam X. (2026). UHCTUTYLMOHANbHAA NoaAepKKa U 3KOHO-
MWYECKas YCTOMYMBOCTb XKEHLLMH: Noc/iefoBaTeNbHaa mogens GOpPMUPOBAHNA NOTEHLUMANA. IKOHOMUKA: cmpame-
2uA u npakmuka, 21(3), 138-155. https://doi.org/10.51176/1997-9967-2026-3-138-155

AHHOTALUMA

EeHLWWHbI UrPatoT BaXKHYKO PO/b B AOMALLHUX NPEANPUATUAX PbIOHOTO CEKTopa, OAHAKO MeXaHW3Mbl,
NMoCpeacTBOM KOTOPbIX MHCTUTYLMOHA/IbHAA MOAAEPKKA CMOCOOCTBYET YCTOMYMBOCTU CPEACTB K Ccylie-
CTBOBAHWIO, OCTAOTCA HEAOCTATOMHO U3yYeHHbIMU. Lienb nccneposaHna — paspabotaTtb U BAIMANMPOBATb
nocsiefoBaTe/ibHY0 Mogenb GOPMUPOBAHMA BO3MOMKHOCTEN, OOBACHAIOLLYIO, KAKMM 0BpPa3oM MHCTUTY-
LUMOHabHaA NoAaepKKa cnocobcTByeT YCTONYMBOCTU CPEACTB K CYLLECTBOBAHUIO KEHLLMH, 3aHATbIX B A40-
MaLLHUX NPeanpuUATUAX NO NepepaboTKke KonyeHow pbibbl B MHAOHE3UKW. B nccnefoBaHnmM MCNoab30BaH
nocnenoBaTe/ibHbIA UCCNEA0BATENbCKUN AM3aMH CMELLaHHbIX METOA0B, 06beANHAOWMIA UCTOPUYECKUIA
aHaNn3 U MOAENNPOBAHUE CTPYKTYPHLIMU YPAaBHEHUAMM METOAOM YaCTUYHbIX HAMMEHbLUMX KBAZPaTOB
(PLS-SEM). NccnepoBaHWe BKAOYANO0 aHanu3 matepuanos 3a 2014—2024 rr. Ha ocHoBe 40 AOKYMEeHTalb-
HbIX MUCTOYHUKOB M 20 MHTEPBbIO, @ TaKkKe onpoc 368 XKeHLWMH, 3aHATbIX B 4OMALUHUX NPeanpuUATUAX B
Terancapw, LleHTpanbHasa ABa. Pe3ynbTaTbl NOKA3aan, YTO MHCTUTYLMOHA/IbHAA NOAAEPMKKA MONOKNTENBHO
BAMSET HAa SKOHOMMUYECKYHO areHTHOCTb XeHLmMH (B = 0.697, p < 0.001) n npeanpUHUMATENbCKYHO OPUEHTA-
umio (B =0.164, p = 0.005). DdKOHOMMYECKAs ar€HTHOCTb YKEHLLMH YCUIMBAET NPEANPUHUMATENbCKYIO OpU-
eHTaumio (B =0.727, p <0.001) n cnocobHOCTb K PbIHOYHBIM MHHOBALMAM (B = 0.444, p < 0.001), ogHaKo ee
NpPAMOE BANAHME HA YCTOMYMBOCTb CPEACTB K CYLLLECTBOBAHWUIO CTAaTUCTUUYECKN He3HadmMmo (B = 0.138, p =
0.149). NpeanpuUHMMaTE/IbCKas OPUEHTALMA OKa3biBaeT Haubosiee CUIbHOE NPSAMOE BIUAHME Ha YCTONYM-
BOCTb CPeAcCTB K cyliecTBoBaHuio (B = 0.588, p < 0.001), Toraa Kak BAUSAHME PbIHOYHbIX MHHOBALMI TaKKe
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INTRODUCTION

Small-scale fisheries are among the world's most
important socio-economic sectors, supporting food
security, employment, and livelihood sustainability
for millions of coastal households, particularly
in developing countries (Baremore et al., 2021;
Owusu & Adjei, 2021). Beyond capture fisheries,
household-based fish processing and value-added
activities have become increasingly important
for generating income, creating employment
opportunities, and strengthening the resilience of
coastal economies amid environmental, economic,
and market uncertainty (Amadu et al., 2021; Fabinyi
et al., 2022; Warren & Steenbergen, 2021). Women
play indispensable roles throughout these fisheries
value chains as processors, traders, entrepreneurs,
and household financial managers whose decisions
directly influence production continuity and family
welfare. Despite these substantial contributions,
women operating small-scale fisheries enterprises
continue to face persistent institutional barriers,
including limited access to financial resources,
entrepreneurial training, market information, and
formal support systems, which constrain their ability
to expand businesses and sustain resilient livelihoods
(Harper et al., 2020; Macusi et al., 2023). These
challenges suggest that strengthening livelihood
resilience requires not only greater economic
participation but also a deeper understanding
of how institutional support can progressively
develop women's entrepreneurial capabilities within
household-based fisheries enterprises.

Previous studies have consistently demonstrated
that institutional support enhances women's
participation in fisheries value chains through
capacity-building programs, financial inclusion,
and market facilitation (Ayilu et al., 2023; Freeman
& Svels, 2022; Garza-Gil et al., 2020), while
other studies have shown that women's economic
agency contributes positively to household welfare,
enterprise development, and community resilience
(Hossein, 2021; Malhotra et al., 2024). Likewise,
entrepreneurial orientation and innovation capability
have been recognized as important drivers of
competitiveness and business performance among
micro- and small-scale enterprises (Adetoyinbo et al.,
2025; Golla & Rao, 2020). However, most existing
studies have adopted cross-sectional approaches that
examine these factors as independent or partially
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connected determinants at a single point in time.
Consequently, limited attention has been devoted to
understanding how women's economic roles have
evolved historically and how long-term institutional
transformations shape entreprencurial capability
and livelihood resilience within women-led fisheries
enterprises (Barrios et al., 2020; Nhiwatiwa &
Matanzima, 2023; Thomas et al., 2021).

From a theoretical perspective, previous research
has predominantly relied on individual theoretical
lenses to explain women's participation and
livelihood development in small-scale fisheries.
Institutional Theory primarily emphasizes how
formal institutions influence access to resources
and support systems (Fauzi & Sheng, 2022; Khattak
et al., 2021), whereas Women's Economic Agency
Theory focuses on women's autonomy in economic
decision-making and control over productive
resources (Hing et al., 2022; Rodriguez-Satizabal
et al., 2025). Entrepreneurial Orientation Theory
explains how innovativeness, proactiveness,
and risk-taking enhance enterprise performance
(Alnoor et al., 2024; Bouguerra et al., 2023; Gali
et al.,, 2024), while the Sustainable Livelihood
Framework emphasizes the interaction between
livelihood assets, vulnerability contexts, and
livelihood outcomes (Fahad et al., 2023; Tabares et
al., 2022). Although each perspective contributes
valuable insights, these perspectives have rarely
been integrated into a unified framework that
explains how institutional support is progressively
transformed into livelihood resilience through the
sequential development of women's economic
agency, entrepreneurial orientation, and market
innovation capability. As a result, the capability-
building mechanisms underlying resilient livelihood
formation remain insufficiently explained (Gomese
et al., 2025; Harper et al., 2020; Ramoni-Perazzi et
al., 2026).

Despite the growing body of literature, important
methodological limitations remain. Most previous
studies have relied on either cross-sectional surveys
or qualitative case studies, providing only a partial
understanding of both the historical evolution of
women's economicroles and the mechanisms through
which institutional support contributes to livelihood
resilience. This study aims to develop and validate
a sequential capability-building model explaining
how institutional support contributes to livelihood
resilience among women operating household-
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based smoked fish enterprises in Indonesia.
Building upon these empirical, theoretical, and
methodological gaps, this study reconstructs the
historical transformation of women's economic
agency in household-based smoked fish enterprises
between 2014 and 2024 and subsequently validates
a sequential capability-building model linking
Institutional Support, Women's Economic Agency,
Entrepreneurial Orientation, Market Innovation
Capability, and Livelihood Resilience using Partial
Least Squares Structural Equation Modeling
(PLS-SEM). By integrating historical inquiry with
quantitative model validation through a mixed-
methods sequential exploratory design, this study
offers a more comprehensive explanation of how
institutional transformation progressively translates
into resilient livelihood outcomes. The findings offer
both methodological and practical contributions by
providing an evidence-based framework to support
integrated institutional, entrepreneurial, and market
development strategies for strengthening the long-
term resilience of women-led small-scale fisheries
enterprises.

METHODOLOGY

This study employed a mixed-methods sequential
exploratory design, integrating historical inquiry
with quantitative model validation, to examine the
development of women's economic agency and its
relationship to livelihood resilience in household-
based smoked fish enterprises in Tegalsari, Tegal City,
Central Java, Indonesia. The research was conducted

in two sequential phases. Phase [ (Historical
Inquiry) reconstructed the evolution of women's
economic roles and enterprise conditions between
2014 and 2024 using the classical historical research
process of heuristic, verification, interpretation,
and historiography (Pike et al., 2024; Stacey et
al.,, 2021). This phase established the historical
and contextual foundation for understanding
changes in institutional support, women's economic
participation, entreprencurial practices, market
adaptation, and livelihood conditions over the study
period. The historical evidence was subsequently
organized into four analytically distinct periods:
20142016, 2017-2019, 2020-2021, and 2022-
2024, based on documented changes in institutional
arrangements, women's economic roles, enterprise
practices, market conditions, and major contextual
developments rather than on arbitrary chronological
divisions. Phase II (Quantitative Validation) used
the contextual insights generated from the historical
inquiry to examine the proposed capability-building
relationships through Partial Least Squares Structural
Equation Modeling (PLS-SEM) (Cheng, 2023; Hair
etal.,2021). This sequential design enabled the study
to connect the historical transformation of women's
economic roles with empirically tested relationships
among institutional support, economic agency,
entrepreneurial orientation, market innovation
capability, and livelihood resilience.

Table 1 presents the integrated research design
linking the historical inquiry and quantitative
validation phases.

Table 1. Integrated research design and methodological framework

Khattak et al., 2021), Women's
Economic Agency Theory (Hing
et al., 2022; Rodriguez-Satizabal

et al., 2025), Entrepreneurial

Orientation Theory (Alnoor et
al., 2024; Bouguerra et al., 2023;

Gali et al., 2024), Innovation
Capability Literature (Goni &
Van Looy, 2022; Mendoza-
Silva, 2020), and the Sustainable
Livelihood Framework (Fahad et
al., 2023; Tabares et al., 2022).

Research Purpose / theoretical basis Main procedures and data Expected output
component

Theoretical The study integrates Institutional The theoretical perspectives are Conceptual basis for
foundations Theory (Fauzi & Sheng, 2022; | integrated to explain the relationships | the historical inquiry

among institutional support, women's
economic agency, entrepreneurial
orientation, innovation capability, and

and subsequent
empirical model.

livelihood resilience.
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evidence base

Phase 1.

oral-history interviews. Informants
included women smoked fish
processors (12), community/
cooperative leaders (3), fisheries
officials (3), and MSME officials (2).

Phase 1. Reconstruct the historical Systematic collection of historical Initial historical
Historical evolution of women's economic evidence from archives, official evidence base.
inquiry roles in household-based smoked documents, statistics, community
(2014-2024): fish enterprises. records, and oral histories.
Heuristic
Phase L. Assess the reliability and Source criticism and evaluation; Verified historical
Verification credibility of historical evidence. | assessment of authenticity, credibility, evidence.
consistency, and relevance;
triangulation across multiple sources.
Phase 1. Identify changes in institutional |Interpretation of historical patterns and | Explanation of the
Interpretation support, women's roles, identification of causal sequences and | evolution of women's
entrepreneurial practices, market turning points. economic activities
conditions, and livelihood and their institutional
outcomes. context.
Phase L. Develop a coherent historical Synthesis of verified evidence into a Contextual
Historiography interpretation of the observed historical narrative; periodization into | understanding of the
changes. 2014-2016, 2017-2019, 2020-2021, | evolution of women-
and 2022-2024. led enterprises.
Historical Provide empirical support for 40 documentary sources and 20 Triangulated

qualitative and
historical evidence.

entrepreneurs in Tegalsari, Tegal City.
Valid responses: 368.

Contextualized | Translate historical findings into Historical insights are used to Context-specific
conceptual empirically testable constructs and contextualize constructs, refine conceptual model
model and indicators. measurement items, and develop the and quantitative
instrument survey questionnaire. research instrument.
development

Phase II. Ensure measurement validity and | Items adapted from validated scales Final survey
Instrument contextual relevance. and refined through expert review and instrument.
development a pilot test (n = 30).

Phase II. Data Empirically test the proposed Cross-sectional survey using Quantitative dataset
collection model. purposive sampling of eligible women | for model estimation.

research design

quantitative hypothesis testing.

Conceptual Model & Instrument
Development -> Quantitative
Validation (PLS-SEM).

Phase II. PLS- Assess the measurement Measurement model assessment, Estimates
SEM analysis properties and test the proposed structural model assessment, and of structural
structural relationships. hypothesis testing, including direct relationships and
and indirect effects. mediation effects.
Phase II. Validate the conceptual model Evaluation of relationships among Empirically
Quantitative derived from the historical Institutional Support, Women's validated model
validation inquiry. Economic Agency, Entrepreneurial | explaining sequential
Orientation, Market Innovation capability-building
Capability, and Livelihood Resilience. relationships.
Integrated Link historical context with Historical Inquiry -> Contextualized | Integrated mixed-

stage research
framework
combining
contextual
explanation and
empirical validation.

Note: compiled by the authors

142

Ixonomuxa: cmpamezus u npakmuxa. T. 21, Ne 3, 2026 /Economy: strategy and practice. Vol. 21. No 3, 2026




COLMAJIBHAA TTOJIMTUKA 1 KAYECTBO XXM3HU

The study involved two complementary phases
of evidence selection and participant recruitment
corresponding to the mixed-method sequential
exploratory design. In Phase I (Historical Inquiry),
the authors purposively selected historical evidence
covering 2014-2024 from 40 documentary sources
and 20 oral-history interviews. The documentary
sources comprised 8 fisheries statistics and
production reports, 8 municipal and government
records, 7 fisheries and MSME policy documents, 6
MSME development reports, 5 local administrative
records, and 6 community or cooperative records.
These sources were selected based on their
temporal coverage of the study period, institutional
provenance, relevance to household-based smoked
fish enterprises, and ability to provide evidence
of changes in institutional conditions, women's
economic roles, entrepreneurial practices, market
development, and livelihood conditions. The oral-
history component included 20 purposively selected
informants: 12 women smoked fish processors,
3 community or cooperative leaders, 3 fisheries
officials, and 2 MSME officials. Informants were
selected based on their direct involvement in
smoked fish processing, institutional responsibility
for fisheries or enterprise development, or long-term

Table 1. Demographic characteristics of respondents

knowledge of socio-economic changes in the study
area during 2014-2024.

In Phase II (Quantitative Validation), the
target population comprised women engaged
in  household-based smoked fish processing
enterprises in Tegalsari, Tegal City, Central Java,
Indonesia. The quantitative survey was conducted
from May to July 2026. Researchers recruited
potential participants through direct identification
and contact with eligible household-based smoked
fish processors, supported by local fisheries and
MSME networks and community contacts. Because
no comprehensive sampling frame existed for this
specialized population, the study used criterion-
based purposive sampling.

A total of 400 questionnaires were distributed
to potential participants during the survey period,
of which 390 were returned. After screening,
12 questionnaires were excluded due to missing
or incomplete responses, and 10 were excluded
because they did not meet the predefined eligibility
criteria. Consequently, 368 valid questionnaires
were retained for the final analysis, representing
92.0% of all questionnaires distributed.

Table 1  presents the  demographic
characteristics of the final 368 respondents.

Characteristics Category N % Characteristics Category N %
Age 20-29 years 48 13.04% |Business Owner 143 | 38.86%
30-39 years 125 | 33.97% |ownership status| Co-owner (family | 116 | 31.52%

business)
4049 years 124 | 33.70% Worker/processor | 109 | 29.62%
>50 71 19.29% | Participation Never 91 | 24.73%
Education level Primary school 82 22,28% |in government Once 103 | 27.99%
JHS 109 | 29,62% |training 2-3 times 111 | 30.16%
SHS 132 | 35,87% >3times 63 | 17.12%
Diploma/Bachelor 45 12,23% | Digital Never 67 | 18.21%
Business <5 years 57 15,49% |marketing usage Occasionally 119 | 32.34%
experience 5-10 years 118 | 32,07% Frequently 131 | 35.60%
>10 years 193 | 52,45% Very frequently 51 13.86%
Note: compiled by the authors
The authors developed the quantitative livelihood conditions identified in household-based

instrument during Phase Il by integrating insights
from the historical inquiry with measurement
scales established in previous empirical studies.
The historical findings contextualized the
measurement items so the instrument reflected the
institutional conditions, women's economic roles,
entrepreneurial practices, market adaptations, and
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smoked fish enterprises. Measurement items were
adapted from previously validated scales while
retaining their original conceptual meaning to
ensure theoretical consistency and content validity.

Three experts in entrepreneurship, fisheries
economics, and quantitative research reviewed
the preliminary questionnaire to assess the clarity,
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relevance, and contextual appropriateness of the
items. A pilot study involving 30 women engaged
in smoked fish processing was then conducted
to identify ambiguous wording and improve the
questionnaire's readability and contextual suitability
before the main survey. All constructs were
measured using a five-point Likert scale, ranging
from 1 (strongly disagree) to 5 (strongly agree). The
final instrument comprised five latent constructs:

Institutional Support, Women's Economic Agency,
Entrepreneurial Orientation, Market Innovation
Capability, and Livelihood Resilience. Their
dimensions and indicators were adapted from
established literature and refined to reflect the
historical and contemporary context of women-led
household-based smoked fish enterprises. Table 2
presents the measurement dimensions, indicator
codes, and supporting references.

Table 2. Measurement constructs for coastal women's fisheries enterprises

Construct Dimension Item References
Institutional Training Support, Financial Support, Market INS1- | (Chambon et al., 2024; Freeman
Support (INS) Support, Information Support, Regulatory INSS & Svels, 2022; Macusi et al.,
Support 2023)
Women's Decision-making, Resource Control, WEA1- | (Hing et al., 2022; Pedroza-
Economic Agency Entrepreneurial Autonomy, Business WEAS |Gutiérrez et al., 2024; Rodriguez-
(WEA) Participation, Future Orientation Satizabal et al., 2025).
Entrepreneurial Innovativeness, Proactiveness, Risk-taking, ENOI1- | (Alnoor et al., 2024; Bouguerra et
Orientation (ENO) Opportunity Seeking ENO4 al., 2023; Gali et al., 2024)
Market Innovation Product Innovation, Branding, Digital MIC1- (Goni & Van Looy, 2022;
Capability (MIC) Marketing, Customer Engagement, Market MIC5 Mendoza-Silva, 2020)
Adaptation
Livelihood Adaptive Capacity, Income Stability, LRI1- |(Fabinyi et al., 2022; Fahad et al.,
Resilience (LR) Economic Recovery, Resource Flexibility, LR5 |2023; Tabares et al., 2022).
Business Continuity

Note: compiled by the authors

Data analysis followed the two sequential
phases of the research design. In Phase I (Historical
Inquiry), the researchers analyzed documentary and
oral-history evidence using the classical historical
research procedure of heuristic, verification,
interpretation, and historiography (Pike et al.,
2024; Stacey et al., 2021). Documentary evidence
was organized chronologically and thematically
according to institutional conditions, women's
economic roles, entrepreneurial practices, market
adaptation, and livelihood changes. Oral-history
interviews were transcribed and coded thematically,
after which recurring accounts were compared
across informant groups and cross-checked against
documentary evidence to identify convergent and
divergent evidence. Source verification considered
the provenance, temporal relevance, consistency,
and corroboration of available evidence, while
discrepancies were examined by comparing it
with other documentary and oral-history sources.
This interpretive process identified four historical
periods—2014-2016, 2017-2019, 2020-2021,
and 2022-2024—based on converging evidence

144

of substantive changes across these dimensions
rather than predetermined chronological divisions.
The resulting historical narrative provided the
contextual foundation for the quantitative model and
informed the contextualization of the measurement
instrument.

In Phase II (Quantitative Validation), the
survey data were analyzed using SmartPLS 4
following the PLS-SEM procedures (Al-Fraihat
et al.,, 2020; Daryono et al.,, 2024; Sarstedt et
al., 2020). The analysis comprised two stages.
First, the measurement model was evaluated for
indicator reliability, internal consistency reliability,
convergent validity, and discriminant validity
using outer loadings, Cronbach's alpha, composite
reliability (CR), average variance extracted (AVE),
and the heterotrait-monotrait ratio (HTMT).
Second, the structural model was assessed through
collinearity, path coefficients, coefficients of
determination (R?), effect sizes (f?), predictive
relevance (Q?), and standardized root mean square
residual (SRMR). Hypothesis testing examined
the proposed direct and indirect relationships to
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determine the sequential mechanisms linking
institutional support with livelihood resilience. This
analytical sequence enabled the study to integrate
historically reconstructed transformations with
empirical evidence on the proposed capability-
building relationships.

RESULTS

The historical inquiry reconstructed the evolution
of women's economic agency in household-
based smoked fish enterprises in Tegalsari, Tegal
City, Central Java, from 2014 to 2024. The study
examined documentary and oral-history evidence
across changes in institutional conditions, women's
participation in enterprise activities, entrepreneurial
practices, market adaptation, and livelihood

COLMAJIBHAA TTOJIMTUKA 1 KAYECTBO XXM3HU

conditions. The evidence was not treated as a series
of isolated events; instead, recurring changes across
documentary records and oral-history accounts were
compared and interpreted to identify periods when
women's economic roles and enterprise practices
underwent substantive transformation. This process
produced four historically distinct phases: 2014—
2016, 2017-2019, 2020-2021, and 2022-2024. The
periodization reflects the convergence of changes in
institutional engagement, women's participation in
decision-making, enterprise development, market
adaptation, and broader contextual conditions.

As shown in Figure 2, women’s economic roles
evolved progressively from traditional processing
activities toward entrepreneurial participation,
market innovation, and stronger livelihood resilience
between 2014 and 2024.

2014-2016
Early Period: Traditional Roles
and Limited Support
= Traditional processing
activities (cleaning, salting,

2017-2019
Transition Period: Emerging
Participation and Support

Government training and
capacity-building programs

2020-2021
Adapiation Period: Crisis
and Resilience

COVID-19 disruption to
markets and supply chains

2022-2024
Growth Period: Capability
and Resilience Building

Stronger entrepreneurial
orientation and innovation

smoking)

» Women mainly as family labor
with limited decision-making
power

-

Access 1o financial assistance
and credit

Greater involvement in
decision-making

Increased participathon in
business management and
marketing

|

» Limited institutional support
and access 10 resounces
» Local and limived market reach

Evidence base (2014-2016)
Documents: 8
Interviews: 5

Evidence base (20017-20019)
Descuments: 11
Interviews: 5

* Product diversification and .
value-adided development
Adoption of digital marketing |,
and online sales .
» Entreprencurial adaptation

to survive and recover

Market innovation (branding.
new packaging, quality
improvement)

Wider market networks
(regional, national, online
platforms)

= Improved livelihood resilience
and income stability

Evidence base | 2020-2021) Evidence hase (2022-2024)
Documents: 9 Documents: 12
Interviews: 5 Interviews: 5

From Traditional Roles to Resilient Women Entrepreneurs:
The Evolution of Economic Agency and Livelihood Resilience (2014-2024)

Total evidence
(2014-2024)

Documents: 40
Interviews: 200 |

Types of documentary evidence

| = Fisheries statistics and reports
* Covernment,/municipal records

Informant groups (n = 20)

» Women smoked fish processors (12)

» Policy and regulatory documents

» Community/cooperative leaders (3)

» MSME development reports
* Local administrative reconds
» Community or cooperative reconds

» Fisheries officials {3) » MSME officials (2)

Figure 2. Evolution of women’s economic agency and livelihood resilience for 2014-2024

During 2014-2016, women’s economic
participation was primarily concentrated in
processing and other routine production activities.
The available evidence indicates relatively limited
institutional engagement and market facilitation,
which constrained opportunities for women to
participate in broader enterprise management
and strategic decision-making. Their contribution
remained economically important to household
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production and income maintenance, but their
role was predominantly operational rather than
managerial. This period therefore represents the
initial production-oriented stage of the historical
trajectory, providing the baseline against which
subsequent changes in women’s economic agency
can be understood.

The 2017-2019 period marked a transition
toward greater institutional engagement and
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broader economic participation. Documentary
evidence concerning training, financial assistance,
business facilitation, and enterprise development,
together with oral-history accounts, indicates that
women increasingly participated in production
planning, financial management, and marketing
activities. The expansion of these roles suggests that
institutional engagement was associated with greater
opportunities for women to exercise economic
decision-making beyond routine processing.
Entrepreneurial practices also began to develop as
women became more involved in managing and
expanding household enterprises. This period is
therefore interpreted as an institutional engagement
stage, in which women’s economic agency became
more visible within enterprise decision-making and
business development.

A distinct transformation occurred during 2020—
2021, when the COVID-19 pandemic disrupted
established market and enterprise conditions. Rather
than maintaining previous operating practices
unchanged, women increasingly responded through
product diversification, alternative marketing
practices, and the development of new customer
connections. The oral histories and documentary
evidence indicate that these responses reflected
a shift toward more active adaptation to external

market disruption. Women’s roles consequently
became increasingly connected with entrepreneurial
problem-solving and business continuity rather than
being limited to production activities. This period is
therefore characterized as a crisis-adaptation stage,
in which disruption accelerated the development of
entrepreneurial responses and adaptive enterprise
practices.

During 2022-2024, the historical trajectory
moved toward stronger market-oriented and strategic
roles. Evidence indicates increasing involvement in
enterprise management, alongside greater attention
to branding, digital marketing, market innovation,
and broader market linkages. Importantly, these
practices can be interpreted as a continuation and
consolidation of capabilities developed during
the preceding period rather than as an entirely
new transformation. Women’s economic agency
increasingly involved decisions concerning market
positioning, customer engagement, and enterprise
development, while improved business continuity
contributed to more resilient livelihood conditions.
This period therefore represents the market-oriented
capability stage of the historical trajectory.

Table 3 summarizes the evidence base and
interpretation underlying the four historical phases.

Table 3. Historical phases and evidence of women’s economic transformation in household-based smoked fish

enterprises for 2014-2024

Historical | Institutional| Women's Entreprencurial/ . Historical
3 market Evidence base ] q
phase context economic role interpretation
development
20142016 | Relatively | Predominantly Limited Fisheries statistics and Initial production-
limited involved in entrepreneurial production reports; oriented stage, with
institutional processing and market- municipal and local women's economic
engagement | and routine | oriented practices administrative records; contribution
and market production community/cooperative concentrated
facilitation activities records; oral-history primarily at the
accounts from women operational level
processors and community/
cooperative leaders
2017-2019 | Increasing Greater Emerging Fisheries and MSME Institutional
training, participation | entrepreneurial | policy documents; MSME | engagement stage,
financial in production practices and development reports; characterized
assistance, planning, broader market municipal/government by expanding
and business financial participation records; fisheries statistics; | economic agency
facilitation | management, oral-history accounts and participation
and marketing from women processors, in enterprise
community/cooperative management
leaders, fisheries officials,
and MSME officials
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2020-2021 | Pandemic- Increasing Product Fisheries statistics and Crisis-adaptation
related involvement | diversification, production reports; stage, in which
disruption in adaptive alternative government and municipal | external disruption
and changing business marketing records; MSME reports; | stimulated stronger
institutional decisions practices, and relevant policy documents; entrepreneurial
and market development of oral-history accounts responses and
conditions new customer from women processors, adaptive business
connections community/cooperative practices
leaders, and relevant officials
2022-2024 | Increasing Greater Branding, digital | MSME development reports; | Market-oriented
market involvement |marketing, market| fisheries and MSME policy | capability stage,
facilitation, in enterprise innovation, and documents; municipal/ characterized
digitalization,| management | broader market government records; by stronger
and and strategic linkages community/cooperative | entrepreneurial and
enterprise decision- records; oral-history market capabilities
development making accounts from women associated with
support processors, community/ improved business
cooperative leaders, fisheries continuity
officials, and MSME and livelihood
officials resilience

Note: compiled by the authors

Taken together, the four periods demonstrate
a cumulative transformation of women’s
economic agency from predominantly production-
oriented participation toward decision-making,
entrepreneurial engagement, and market-oriented
enterprise management. The historical evidence
suggests that this transformation occurred through
successive changes in institutional conditions
and enterprise practices rather than through a
single intervention or abrupt organizational shift.
The trajectory also provides important context
for the relationships examined in the subsequent
quantitative phase: institutional engagement created
conditions for broader economic participation,
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while entrepreneurial adaptation and market-
oriented practices became increasingly prominent
as women responded to changing enterprise
conditions. However, this historical reconstruction
does not establish causal relationships among these
capabilities; rather, it provides the empirical and
temporal context for the structural relationships
subsequently tested using PLS-SEM.

As illustrated in Figure 3, all measurement
indicators exhibited standardized outer loadings
exceeding the recommended threshold of 0.70,
confirming that each indicator adequately
represented its corresponding latent construct.
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Figure 3. Proposed structural model of livelihood resilience among women in small-scale smoked fish enterprises

The highest outer loading was observed for
INS4 under the Institutional Support construct (A =
0.967), indicating that this indicator best represented
institutional support perceived by women engaged
in smoked fish processing enterprises. Conversely,
MIC1 had the lowest loading within the Market
Innovation Capability construct (A = 0.845).
Nevertheless, this value remained substantially

above the acceptable criterion, indicating satisfactory
indicator reliability across all five constructs.

Discriminant validity was assessed using the
Fornell-Larcker criterion and the Heterotrait—
Monotrait Ratio (HTMT), as recommended by Hair
and Alamer (2022). Table 4 presents the results of
the discriminant validity assessment.

Table 4. Discriminant validity assessment using the fornell-larcker criterion and HTMT ratio

Constructs INS WEA ENO MIC LR
INS 0.956 0.537 0.523 0.497 0.549
WEA 0.697 0.913 0.771 0.768 0.727
ENO 0.672 0.842 0.910 0.779 0.799
MIC 0.639 0.840 0.844 0.894 0.743
LR 0.615 0.803 0.875 0.815 0917

Note: compiled by the authors

Discriminant  validity was assessed using
the combined Fornell-Larcker criterion and
the Heterotrait-Monotrait Ratio (HTMT), as
recommended by Hair and Alamer (2022). As
presented in Table 4, the square root of the Average
Variance Extracted (AVE) for each construct,
reported on the diagonal, was consistently greater
than the corresponding inter-construct correlations
reported below the diagonal, thereby satisfying the
Fornell-Larcker criterion and confirming adequate
discriminant validity. Furthermore, all HTMT
values reported above the diagonal ranged from
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0.497 (Institutional Support—Market Innovation
Capability) to 0.799 (Entreprencurial Orientation—
Livelihood Resilience), remaining well below
the conservative threshold of 0.85. These findings
indicate that each latent construct captured a
distinct conceptual domain and was empirically
distinguishable from the others, confirming that
the proposed measurement model possesses
satisfactory discriminant validity and is appropriate
for subsequent structural model evaluation.

Table 5 presents the structural model’s explanatory
power, effect sizes, and predictive relevance.
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Table 5. Explanatory power, effect size, and predictive relevance of the structural model

Endogenous Power Effect size Predictive
genou R? Interpretation | Exogenous f? Size Q? Interpretation
WEA 0.486 Moderate INS 0.945 Large 0.398 Large
. INS 0.050 Small
ENO 0.723 Substantial WEA 0.081 Large 0.592 Large
. WEA 0.250 Medium
MIC 0.770 Substantial ENO 0281 Medium 0.611 Large
WEA 0.021 Small
LR 0.790 Substantial ENO 0.374 Large 0.656 Large
MIC 0.045 Small

Note: compiled by the authors

As presented in Table 5, the model demonstrated
moderate explanatory power for Women’s Economic
Agency (R* = 0.486) and substantial explanatory
power for Entrepreneurial Orientation (R? = 0.723),
Market Innovation Capability (R* = 0.770), and
Livelihood Resilience (R* = 0.790), indicating
that the proposed model effectively explains the
formation of livelihood resilience among women in
small-scale smoked fish enterprises. The effect size
analysis further revealed that Institutional Support
exerted a large effect on Women’s Economic Agency
(f* = 0.945), Women’s Economic Agency had a
large effect on Entrepreneurial Orientation (f* =
0.981), while Entrepreneurial Orientation produced
a large effect on Livelihood Resilience (f> = 0.374),
whereas the remaining direct relationships exhibited
small to medium effect sizes. Furthermore, all
endogenous constructs produced positive Q* values

ranging from 0.398 to 0.656, substantially exceeding
the recommended threshold of zero and indicating
strong predictive relevance of the proposed model.
Among the endogenous constructs, Livelihood
Resilience achieved the highest predictive relevance
(Q* = 0.656), suggesting that the sequential
relationships among Institutional Support, Women’s
Economic Agency, Entrepreneurial Orientation, and
Market Innovation Capability provide substantial
predictive capability in explaining livelihood
resilience. Overall, these findings confirm that the
structural model possesses satisfactory explanatory
power, meaningful effect sizes, and strong predictive
relevance for understanding livelihood resilience
among women engaged in small-scale fisheries.
The significance of the hypothesized direct
relationships was evaluated using the bootstrapping
procedure, and the results are presented in Table 6.

Table 6. Direct and indirect effects of the proposed structural model

Hypothesis Structural Path B... e P Effect strength Decision
H1 INS - WEA 0.697 | 14.990 | <0.001 Strong Supported
H2 INS — ENO 0.164 2.792 0.005 Weak Supported
H3 WEA — ENO 0.727 | 14.212 | <0.001 Strong Supported
H4 WEA — 4. MIC 0.444 7.094 <0.001 Moderate Supported
H5 WEA — LR 0.138 1.446 0.149 Weak Not supported
H6 ENO — 4. MIC 0.471 7.116 <0.001 Moderate Supported
H7 ENO — LR 0.588 7.591 <0.001 Strong Supported
HS MIC — LR 0.203 2.851 0.005 Weak Supported
H-M1 INS - WEA — ENO — LR | 0.298 5.870 <0.001 | Significant sequential Supported
H-M2 INS - WEA — LR 0.096 1.424 0.155 Not significant Not supported
H-M3 INS —- ENO —» MIC — LR | 0.016 1.832 0.068 Not significant Not supported
H-M4 WEA — ENO — LR 0.427 6.210 <0.001 Significant Supported
H-MS5 ENO — MIC — LR 0.095 2.575 0.010 Significant partial Supported

Note: compiled by the authors

Seven of the eight direct hypotheses were

Agency and Entrepreneurial Orientation, while

supported, indicating that Institutional Support Women’s Economic Agency positively influenced

significantly  enhanced Women’s  Economic
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Capability.  Entrepreneurial ~ Orientation  also
had significant positive effects on both Market
Innovation Capability and Livelihood Resilience,
and Market Innovation Capability also contributed
significantly to Livelihood Resilience. However,
the direct relationship between Women’s Economic
Agency and Livelihood Resilience (HS5) was not
statistically significant (B = 0.138, p = 0.149),
indicating that women’s economic agency alone
was insufficient to directly strengthen livelihood
resilience. These findings suggest that women’s
economic agency contributes primarily through
other strategic capabilities rather than directly.

The indirect effect analysis revealed that the
proposed mediation pathways contributed differently
to the structural model. As presented in Table
6, significant indirect effects were identified for
Institutional Support — Women’s Economic Agency
— Entrepreneurial Orientation — Livelihood
Resilience (H-M1), Women’s Economic Agency
—  Entrepreneurial Orientation — Livelihood
Resilience (H-M4), and Entrepreneurial Orientation
— Market Innovation Capability — Livelihood
Resilience (H-M5), whereas the mediation pathways
through Women’s Economic Agency alone (H-M2)
and through Entrepreneurial Orientation and Market
Innovation Capability without Women’s Economic
Agency (H-M3) were not statistically significant.
Among the significant mediation effects, the
pathway from Women’s Economic Agency through
Entrepreneurial Orientation to Livelihood Resilience
(H-M4) showed the largest indirect effect (B =
0.427), indicating that Entrepreneurial Orientation
is the dominant capability through which women’s
economic agency translates into sustainable
livelihood outcomes. These findings demonstrate
that entrepreneurial capability, rather than economic
agency alone, constitutes the principal mechanism
underlying livelihood resilience among women
engaged in household-based smoked fish enterprises.
Figure 4 shows the overall structural mechanism
underlying the proposed sequential capability-
building process, including the significant and non-
significant direct and indirect pathways leading to
Livelihood Resilience. The figure highlights the
progression from Institutional Support through
Women’s Economic Agency and Entrepreneurial
Orientation toward Market Innovation Capability
and ultimately Livelihood Resilience, while also
distinguishing the supporting mediation pathways
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and the non-significant direct relationship between
Women’s Economic Agency and Livelihood
Resilience.

DISCUSSION

The findings show that Institutional Support is a
key catalyst for strengthening Women’s Economic
Agency among women engaged in household-
based smoked fish enterprises. Institutional
interventions, including entrepreneurial training,
financial assistance, market facilitation, information
access, and regulatory support, create enabling
conditions for women to participate more actively
in business decision-making, control productive
resources, and engage in enterprise management.
From the perspective of Institutional Theory, such
support reduces structural barriers and facilitates
access to economic opportunities (Fauzi & Sheng,
2022; Khattak et al., 2021). The present finding
is consistent with previous studies showing that
institutional support strengthens women’s economic
participation and empowerment in fisheries and other
coastal livelihood sectors (Chambon et al., 2024;
Freeman & Svels, 2022; Harper et al., 2020). These
findings suggest that institutional support functions
not merely as an external resource provider but as a
strategic enabler that facilitates women’s transition
from passive participants to active economic actors
within small-scale fisheries enterprises.

A central finding of this study is that Women’s
Economic Agency did not directly enhance
Livelihood Resilience but exerted its strongest
influence through Entrepreneurial Orientation.
Women’s decision-making authority, control over
productive resources, entrepreneurial autonomy,
and active participation in household enterprises
therefore appear insufficient to strengthen
livelihood resilience unless they are translated into
entrepreneurial behaviours such as innovativeness,
proactiveness, opportunity seeking, and calculated
risk-taking. This finding differs partly from
previous studies that reported a more direct
positive relationship between women’s economic
empowerment and livelihood resilience (Fabinyi et
al.,2022; Malhotra et al., 2024; Rodriguez-Satizabal
et al., 2025), suggesting that empowerment itself is
often considered sufficient to improve household
welfare. At the same time, it is consistent with
research showing that entrepreneurial orientation
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enhances the adaptability, competitiveness, and
resilience of micro and small enterprises under
uncertain economic conditions (Alnoor et al., 2024;
Bouguerra et al., 2023; Gali et al., 2024).

The findings reveal that Market Innovation
Capability functions as a strategic capability that
strengthens the contribution of Entrepreneurial
Orientation to Livelihood Resilience among women
operating household-based smoked fish enterprises.
Women with stronger entrepreneurial orientation
were more likely to introduce product innovations,
develop distinctive branding strategies, adopt
digital marketing practices, strengthen customer
engagement, and adapt to changing market
conditions, thereby improving the sustainability
of their businesses and household livelihoods.
This finding is consistent with previous studies
reporting that innovation capability enhances
the competitiveness, adaptability, and long-term
sustainability of small-scale enterprises operating
under dynamic market conditions (Goni & Van
Looy, 2022; Mendoza-Silva, 2020). Similarly,
recent studies have emphasized that market-oriented
innovation enables fisheries enterprises to respond
more effectively to changing consumer preferences,
technological  developments, and economic
uncertainty (Ramoni-Perazzi et al., 2026; Stacey et
al., 2021). These findings indicate that innovation
capability plays a crucial role in enabling women-
led fisheries enterprises to transform entrepreneurial
initiatives into adaptive market responses that
support sustainable livelihood outcomes.

Despite its significant contribution, the
direct effect of Market Innovation Capability
on Livelihood Resilience was weaker than that
of Entrepreneurial Orientation, suggesting that
innovation alone is insufficient to sustain resilient
livelihoods without a strong entreprencurial
foundation. This finding implies that the success
of innovation depends on entrepreneurs’ ability to
recognize opportunities, proactively respond to
market changes, and mobilize available resources
to implement innovative business strategies. Rather
than functioning as an independent driver, Market
Innovation Capability complements Entrepreneurial
Orientation by facilitating the commercialization
of  entrepreneurial ideas through product
differentiation, branding, digital marketing, and
market adaptation. Consequently, this study extends
the innovation capability literature by positioning
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Market Innovation Capability as a complementary
capability within a broader sequential capability-
building process, where innovation reinforces, but
does not replace the central role of Entrepreneurial
Orientation in strengthening livelihood resilience
among women-led small-scale fisheries enterprises.

This study contributes to the literature by
integrating Institutional Theory, Women’s Economic
Agency Theory, Entrepreneurial Orientation Theory,
and the Sustainable Livelihood Framework into a
unified capability-building model for women-led
small-scale fisheries enterprises. While previous
studies have generally examined institutional
support, women’s empowerment, entrepreneurship,
or livelihood resilience as separate determinants, this
study shows that these constructs operate through a
sequential, interdependent process. In particular, the
findings extend Women’s Economic Agency Theory
by showing that economic agency alone does not
directly strengthen livelihood resilience; rather, its
influence is realized through the development of
entrepreneurial orientation and supported by market
innovation capability. This sequential mechanism
advances the Sustainable Livelihood Framework
by positioning entrepreneurial capability as the key
intermediary that transforms institutional resources
and women’s economic agency into resilient
livelihood outcomes. Accordingly, the study provides
a more comprehensive theoretical explanation of
how capability development, rather than isolated
resource provision, underpins livelihood resilience
in women-led small-scale fisheries.

The findings offer several practical implications
for policymakers and development agencies
seeking to strengthen the sustainability of women-
led fisheries enterprises. Government interventions
should move beyond conventional financial
assistance and technical training by adopting
integrated programs that simultaneously enhance
women’s economic  agency, entrepreneurial
orientation, and market innovation capability.
Capacity-building initiatives should prioritize
entrepreneurial mentoring, business incubation,
digital marketing adoption, product diversification,
and market networking, enabling women processors
to transform institutional support into sustainable
business growth and resilient livelihoods.
Furthermore, fisheries cooperatives, MSME
development agencies, and local governments
should collaborate to establish innovation-oriented
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support systems that facilitate continuous learning,
market adaptation, and knowledge exchange
among women entrepreneurs. Such integrated
policy approaches are expected to improve not only
household economic resilience but also the long-
term competitiveness and sustainability of small-
scale fisheries in coastal communities.

CONCLUSION

This study integrated historical inquiry and
Partial Least Squares Structural Equation Modeling
(PLS-SEM) to explain how institutional support
contributes to livelihood resilience among women
engaged in household-based smoked fish enterprises.
The historical reconstruction revealed that women’s
economic roles evolved progressively between
2014 and 2024, shifting from traditional production
activities toward entrepreneurial leadership and
market-oriented business development. Quantitative
analysis confirmed these historical patterns,
showing that Institutional Support strengthens
Women’s Economic Agency, which in turn
enhances Entrepreneurial Orientation and Market
Innovation Capability before ultimately improving
Livelihood Resilience. The findings further indicate
that Women’s Economic Agency alone does not
directly generate livelihood resilience; instead, its
contribution is realized through the development of
entrepreneurial capability and market innovation.
Collectively, these results demonstrate that resilient
livelihoods emerge through a sequential capability-
building process, in which institutional interventions
progressively develop women’s entrepreneurial
capacities and adaptive market capabilities rather
than producing immediate livelihood outcomes.

This study contributes by proposing and
empirically validating a sequential capability-

building model that integrates historical
transformation ~ with  contemporary  causal
relationships,  thereby providing a  more

comprehensive explanation of women’s economic
development in small-scale fisheries. The findings
suggest that policies for women-led fisheries
enterprises should move beyond conventional
financial assistance by strengthening institutional
ecosystems that simultaneously promote women’s
economic agency, entrepreneurial capability, and
market innovation. Such integrated interventions
are expected to enhance the long-term resilience,
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competitiveness, and sustainability of coastal
household enterprises. Although the study provides
robust evidence by integrating historical and
quantitative approaches, it was conducted within a
single smoked fish processing cluster in Indonesia,
which may limit the transferability of the findings to
other fisheries sectors or regional contexts. Future
research is therefore encouraged to validate the
proposed capability-building model across different
fisheries industries and countries using longitudinal
mixed-method designs to better capture how
institutional change and entreprencurial capability
co-evolve over time.
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ABSTRACT

Income inequality constitutes a significant characteristic of socio-economic development, since an increase
in aggregate output is notidentical to broader participation of different population groups in the distribution
of generated income. The aim of this study is to identify economic factors consistently associated with
within-country changes in income inequality using panel data from 93 countries over the period 2002—2021.
The empirical analysis is based on data from the World Bank’s World Development Indicators and Poverty
and Inequality Platform. The sample covers 93 countries over the period 2002-2021 and includes 1,369
country-year observations in an unbalanced panel. The study employs descriptive statistics, correlation
analysis, multicollinearity diagnostics, and panel regression analysis. The results indicate a robust negative
association between income inequality and the level of economic development: a 1% increase in GDP
per capita is associated with an approximately 0.048-point decrease in the Gini index (p<0,01). A one-
percentage-point increase in the unemployment rate is associated with a 0.068-point increase in the Gini
index (p<0,01), while a 10-percentage-point increase in trade openness is associated with an approximately
0.27-point increase in the Gini index (p<0,01). These relationships remain robust across alternative model
specifications and when the models are estimated separately for income-based and consumption-based
Gini measures. The estimates for GDP growth, natural resource rents, urbanization, and inflation are less
robust. Further research may extend the analysis through dynamic panel models, instrumental-variable

approaches, and alternative databases on inequality.
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AHHOTALUMA

JoxoaHoe HepaBeHCTBO NPeACTABAAET COOOM CyLLECTBEHHYHO XapPaKTEPUCTUKY COLMATbHO-9KOHOMMWYECKOTO
pa3BUTUA, MOCKO/bKY YBE/NIMYEHME COBOKYMHOIO BbIMYCKA HE TOMAECTBEHHO PaCLUMPEHUIO Y4acTuA
Pa3NINYHbIX FPYNN HaceNeHWsa B pacnpeseneHnm co3gaBaemoro goxoaa. Llenb nccnegosaHma — BbiABUTb
3KOHOMMYECKME (aKTopbl, LEMOHCTPUPYIOLWLME YCTOMYMBYIO CTATUCTUYECKYID CBA3b C WU3MEHEHUAMMU
[OXOAHOr0O HEPABEHCTBA BHYTPU CTPaH, HA OCHOBE MaHeNbHbIX AaHHbIX Mo 93 cTpaHam 3a 2002-2021 rr.
dMNMpUYECKY0 OCHOBY MCCef0BaHUA cocTaBuam gaHHble World Development Indicators n Poverty and
Inequality Platform BcemupHoro 6aHKa. Bbibopka oxBaTtbiBaeT 93 cTpaHbl 32 2002-2021 rr. v BKAtoYaeT 1 369
HabNlo4AEeHUIN TMNA KCTPAHA-TOA» B PaMKax HecbanaHCMpPOBaHHOM NaHenu. B uccnegoBaHUM NPUMEHEHDI
METOAbl ONUCATENbHOM CTaTUCTUKM, KOPPENALMOHHOIO aHaAn3a, AUArHOCTUKU MY/IbTUKONZIMHEQPHOCTU U
MaHe/NbHOro PEFPECCMOHHONO aHan3a. Pe3ynbTatel UCCIef0BaHUA NOKa3av YCTOMYMBYHO OTPULLATENBHYIHO
CBA3b OXOAHOI0 HEPABEHCTBA C YPOBHEM 3KOHOMMYECKOIO Pa3BUTUA: yBenyeHne BBl Ha aywy HaceneHus
Ha 1% CBA3aHO CO CHWMMKEHMEeM MHAeKca [AKuHU npumepHo Ha 0,048 nyHKTa (p<0,01). MNoBblleHMe
YPOBHA 6e3paboTuubl Ha 1 NPOLEHTHbIN NMYHKT COOTBETCTBYET yBE/NMYEHUIO UHAEKCA OKuHK Ha 0,068
nyHKTa (p<0,01), a yBennyeHue ToproBoi OTKPbITOCTM Ha 10 NpoLeHTHbIX NyHKTOB BBI - pocTy MHAEKca
OxknHM npumepHo Ha 0,27 nyHKTa (p<0,01). MogobHbIE 3aBUCMMOCTM COXPAHAITCA MPU U3MEHEHUU
cneundurKaumm Mmoaenn 1 pasgeslbHOM OLEHMBAHUM MHAEKca [MKMHWM, PacCYMTAHHOIO MO AOXO04AM U
noTtpebaeHunto. OueHKM Temna pocta BBI, npupoaHon peHTbl, ypbaHM3aLmMm U MHGAALLMM XapaKTePU3YHOTCA
MEHbLLEN YCTOMYMBOCTbIO. [anbHenLne nccnefoBaHuns LeaecoobpasHo OpUEHTUPOBATb HA MPUMEHEHUE
ANHAMUYECKMX MaHEbHbIX MOAENEN, UHCTPYMEHTA/IbHbIX NEPEeMEHHbIX U a/ibTePHATUBHbIX 633 AaHHbIX
Mo HepaBEeHCTBY.

KNHKOYEBBIE C/TOBA: 5KOHOMWKA, SKOHOMMUYECKUI POCT, TOProBas OTKPLITOCTb, 6e3paboTunua,
NPUPOAHAn peHTa, AOXOAHOE HEPABEHCTBO, BHELLHE3IKOHOMMYECKAA CTpaTerma
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BBEJIEHHE

Pacripenenenne m0XOIOB OTHOCHUTCS K YHCITY
CYIIECTBEHHBIX  XapaKTEPUCTUK  OOIIECTBEHHO-
9KOHOMHYECKOTO DPa3BUTHS, MOCKOIBKY OTpaskaeT
HE TOJIBKO JOCTUTHYTHIN ypOBEHB 01arocoCTOSHUA,
HO W CTEeNeHb YYacTUd pPa3IUYHBIX TPYII
HaceJeHHs B pe3yibraTaXx ’KOHOMHYECKOTO POCTa.
[lokazarenn BBITyCKa XapaKTEPU3YIOT OOIMUI
MaciTad X03sMCTBEHHOM JIESITEIbHOCTH, TOTIa KaK
MOKa3aTeNId HEPaBEHCTBA OTPAXKAIOT OCOOCHHOCTH
pacmpenenennss  OKOHOMHUYECKHX  Pe3ylbTaToB
MEXAy pa3IuuHbIMH  TpyNIaMHd  HaCEJCHUS.
3HAUUMOCTh JAHHOW MPOOJIEeMBbI 3akKpericHa B
MEXJIYHApOJHON TOBECTKE YCTOMYMBOTO pa3BU-
tuss: menb 10 OOH mnHampaBieHa Ha COKpa-
[IeHNEe HEpaBeHCTBA BHYTPH CTpaH M MEXAY
ctpanamu (United Nations, 2026). B moxmane
World Social Report 2025 momuepknBaercs, 4TO
BBICOKHI ypOBEHb HEPAaBEHCTBA, IKOHOMHYECKas
HE3aIIMIICHHOCTh M CHIKEHHE OOIECTBEHHOTO
JIOBEPUS YCUITMBAIOT PHCKHU COITMAIEHOTO Pa3BUTHUS
1 TpeOyloT IepecMoTpa MOIXOA0B K COIHATHHON
n oskoHomuueckor monutuke (United Nations
Department of Economic and Social Affairs,
2025). B 3TuX yCIOBUSAX SMIUPHUYECKOE N3YUCHHE
(bakTOpOB,  CBSI3aHHBIX C  pacHpelesieHueM
JIOXOJIOB, COXpaHSIEeT BaKHOE 3HAYCHHE [T OIIEHKU
YCTOWYMBOCTA 3KOHOMHYECKOTO Pa3BUTHS WU €0
COIMANTBHBIX PE3YJIbTATOB.

B HayuHOIl nuTeparype 10XOQHOE HEPAaBEHCTBO
paccMaTpuBaeTcsi BO B3aMMOCBS3M C YPOBHEM
9KOHOMHYECKOTO Pa3BHUTHA, TEMIIAMH POCTa, COC-
TOSHHEM pBIHKA TPY/a, BHEUTHEOKOHOMUYECKUMHU
CBSI3SIMH, PECypCHOW 00ecreuyeHHOCThI0, HHCTH-
TYIIMOHANBHBIMH  YCJIOBHSAMH W MeEXaHHW3MaMu
repepacrpeieienns. Bmecte ¢ TeM yka3zaHHBIE
(bakTOpBI HEPEIKO AaHATU3UPYIOTCA PpasIeIbHO
mmbo B Tpenenax OTHEIBHBIX CTPAHOBBIX U
pPervOHANBHBIX HCCIEIOBAHUM, YTO 3aTpyAHSIET
COTOCTaBJICHNE  yCTOMYMBOCTH  BBIABISEMBIX
B3aMMOCBSI3€d B paMKaxX €IMHOH SMIIHPUYECKOMN
Monenu. HemocTtaTodHo W3y4YeHHBIM OCTaeTcs
BONIPOC O TOM, KakWe€ MaKpOIKOHOMHYECKHE W
CTPYKTYpHBIEC XapaKTePUCTHKHU COXPAHSIOT CTaTHC-
TUYECKYIO CBSI3b C MHAEKCOM J[)KMHU HEe TOJBKO B
MEXCTPaHOBOM COTIOCTaBJICHHUH, HO U IIPH aHAIN3E
VM3MEHEHUH BHYTPHU CTPaH BO BPEMEHHU.

Hayuynast HOBM3HA WHCCIEOBaHUS COCTOWT B
KOMIUIEKCHOM OLIGHKE YCTOMYMBOCTU BHYTpH-

158

CTpPaHOBBIX B3aUMOCBS3€H MEXAYy JAOXOJHBIM
HEPaBEHCTBOM U COBOKYITHOCTBIO MaKpOIKOHOMH-
YECKUX U CTPYKTYPHBIX XapaKTEPUCTUK B paMKax
€IMHOW MEKCTPAHOBOM MaHEIbHOW  MOJEIH.
Hcnonb3oBanne Monmenun ¢ (QUKCHPOBAHHBIMH
CTpaHOBBIMH 3 (EeKTaMU TMO3BOJSCT YUYUTHIBATH
yCTOMUMBBIE  HEHAONMIONaeMble  0COOEHHOCTH
HAIMOHAJIBHBIX 3KOHOMUK U OLEHUBaTh H3Me-
HEeHUs uHAeKca [[UHU B CBS3U C IMHAMUKOW pac-
CMaTpUBaEeMbIX (PaAKTOPOBBHYTPHU CTPAHBOBPEMEHHU.
OTnenpHOE BHUMaHHUE YAEIEHO pasrpaHUYEHUI0
JIOCTUTHYTOTO YPOBHS 9KOHOMHUYECKOTO Pa3BUTHS U
KpPaTKOCPOYHON JMHAMMKH BBIITyCKa MOCPEICTBOM
OIHOBpeMeHHoro BkiatoueHuss BBII nHa npymy
HaceneHuda U temna pocra BBII. YcroitunBocTh
TOJTyYEHHBIX OIIEHOK IPOBEPSETCS B HECKOJIBKHUX
cnennUKanusaX, BKII0Yas MOACTH CO CTPaHOBBIMH
¢ukcupoBaHHBIMU A PeKTaMH, JBYCTOPOHHIOKO
MOJIeNIb CO CTPAaHOBBIMU M TO0BBIMHU 3 dekTamu,
HEJIMHEeHHYI0  cnenu(UKamuo Ui [POBEPKH
runote3bl Ky3Hena W Mojenb, OIIGHEHHYIO Ha
BBIOOpKE CcTpaH ¢ 0Oojiee TOJHBIMH psAaMHU
HaOmroneHuit. JlomonHuTeNbHasE TpPOBEpPKa MpO-
BOJAUTCS pa3feiabHO ISl Tokazarenend Jxunw,
paccurTaHHBIX [0 JOXOJaM U TTOTPEOICHHIO.

Ha ocHOBe TeopeTuuecKux TMOJOKEHUN U
pe3yabTaTOB  MPEIIIECTBYIONINX 3MIHUPHUECKUX
WCCIIEIOBAaHUN OTpe/ieNIeHbl OXKHJIaeMble Harpas-
JICHUSI CBA3M paccMaTpPUBAeMbIX SKOHOMHUYECKHX
(baKTOpOB C JOXOAHBIM HEpaBeHCTBOM. bojee BbI-
COKHUI ypOBEHb 3KOHOMHUYECKOTO Pa3BUTHS U POCT
9KOHOMMYECKOH aKTUBHOCTH MOTYT COITPOBOKAaTh-
Ci pacIIMpPEeHHEM 3aHITOCTH M YBEIUYEHHEM
TPYIOBBIX  JIOXOJIOB, CO3/laBasi  IpPeINOCHIIKN
JUISL CHUKEHMsS HepaBeHcTBa. lloBblmieHne 0e3-
paboTUIBl, HANPOTHB, OTPAHUYHMBACT JIOCTYI
HaceJeHus K TPYAOBBIM JoxonaM. Oxumaemas
TIOJIOKUTENIbHAs  CBsI3b  TOPTOBOM  OTKPBITOCTH
¢ unzaekcoM JxuHu 0OyciOBIEHA BO3MOXKHOM
HEpPaBHOMEPHOCTBIO  pacIipesielIeHus] BBITOJ U
aJlanTallMOHHBIX U3/IeP’KEK BHEITHEIKOHOMUYECKON
uHTerpanuu. IlpenmonaraemMas MOJOXKHUTENbHAS
CBSI3b MPUPOAHOM PEHTBI C WHIAEKCOM JIKuHU
00BSICHSICTCS] BO3MOKHON KOHIIEHTpAIeH PEeHTHBIX
JIOXO/IOB, TOTZAa Kak OKujaemasl OTpHulaTesbHas
CBsI3b ypOaHu3aIuu OOYyCIOBJICHA PACIIUPECHHEM
JOCTYTIa HACEJICHUSI K 3aHATOCTH, HHPPACTPYKType
U couManbHBIM yciyram. [lonoxurenbHast CBs3b
UHOQISIUA  C  HEPaBEHCTBOM  MPEAIOAracTcs
BCIIEJICTBUE €€ HEOJUHAKOBOTO  BO3JCHCTBUS
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Ha IIOKYNaTelbHYI0 CIIOCOOHOCTh pa3iIMYHBIX
IPyNI HaceleHus, IPEeXkKe BCEro JOMOXO3IHUCTB ¢
HU3KUMHU ¥ (QUKCUPOBAHHBIMH JOXOAAMHU.

Lens wuccieqoBaHus COCTOMT B BBISBICHUU
MaKpO3KOHOMHUYECKUX U CTPYKTYpHBIX Xapak-
TEPUCTHUK, COXPAHSIOMIUX YCTOWYMBYIO CTaTHC-
TUYECKyI0 CBS3b ¢ wuHAekcoM JLkuHM Tpu
aHanM3e  BHYTPHUCTPAHOBBIX  H3MEHEHUH  Ha
OCHOBE TMaHeNbHBIX JaHHBIX MO 93 cTpaHaMm 3a
2002-2021 rr. Jnsa MOCTHXKEHUS IOCTABICHHOM
LeJH OIleHMBaeTcs CBA3b uHAekca JDKuHU ¢
BBII na aymy nacenenus mno IIIIC, temmamu
SKOHOMHYECKOTO poCTa, 0e3pabOoTHIICH, TOPTOBOM
OTKPBITOCTBIO, IPUPOAHON pEeHTOH, ypOaHu3almen
n uadmsaumuel. Ha 3Toit ocHOBe chopMynupoBaHbI
CJHENYIOIINE UCCIEA0BATENbCKUE THIIOTE3BL:

H1. Yposens BBII na aymry HaceneHust oTpu-
LaTeJIbHO CBsI3aH C MHJIeKCOM [KMHU.

H2. Temn pocta BBII otpunarensHo cBsi3aH ¢
UHAEKCOM JIKUHU.

H3. VYpoBeHb 06e3paboOTHIIBI
CBSI3aH C MHJEKCOM J[>KUHMU.

H4. ToproBasi OTKPBITOCTh MOJOXKHUTEIBHO
CBsI3aHa ¢ MHJEKCOM J[>KUHMU.

H5. Jlons npuponHoit pentsl B BBII moso-
KUTENIBHO CBsI3aHa C MHJEKCOM JIKHUHU.

H6. YpoBenb ypOaHM3alUUd OTPUIATEIHLHO
CBSI3aH C MHJEKCOM J[KUHMU.

H?7. YpoBeHb UHQIISIIMY TTOJIOKUTEIBHO CBSI3aH
¢ u"jekcom Jlxunmu.

TIOJIOKUTECIIBHO

JIMTEPATYPHBII OB30P

[Ipobnema pacnpeneneHus: JOXOA0B OTHOCUTCS
K YHCIy OCHOBHBIX BOIIPOCOB 3KOHOMHYECKOU
HayKH, IIOCKOJIbKY OHa CBf3aHa C XapaKTepoM
SKOHOMHUYECKOTO POCTa, pa3BUTHEM MTPOU3BOJICTBA,
COCTOSTHUEM PBIHKATPY/a, BHEITHEAKOHOMUYECKUMHU
CBSI3SIMHU, MCIIOJIb30BAHUEM IPUPOJIHBIX PECYPCOB
U JIeITENbHOCTHIO TOCYAAapPCTBEHHBIX WHCTUTYTOB.
B otnuume ot OeqHOCTH, KOTOpasl XapaKTepu3yeT
HEJOCTAaTOYHOCTh CPEJICTB y OINPEACIICHHOW 4acTH
HACEJICHUs, HEPABEHCTBO OTPAKAET  CTENEHb
pasiMuuii B PACHPEIEICHUU HKOHOMUYECKOTO
0JIarOCOCTOSTHUSI MEXJy TpylIamMu HacejieHus. B
CBSI3U C 3TUM MHJIEKC [[KMHU ITUPOKO IPUMEHSIETCS
B MEXKCTPAaHOBBIX MCCIEJOBAaHUIX, XOTA €ro
AHAJIIUTUYECKUE  BO3MOXKHOCTHM  OTPaHUYEHBI:
JIAaHHBINA TIOKa3arejb BBIPAXKAET OOIIUN YPOBEHBb
HEPAaBHOMEPHOCTH PACHPEIECICHUS JOXOI0B, HO
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HE PACKpBIBAaeT, 3a CYET KaKWUX TPYII HaceJleHus
MPOUCXOAT ero wusmMeHeHus. CrenoBareibHO,
U3yueHHe JIOXOJHOTO HepaBeHCTBa  TpelyeT
paccMOTpeHUs] HE TOJBKO CpEIHEro YpOBHA
JIOXO/I0B, HO M TeX 3KOHOMHYECKHX YCIJIOBHIA,
MpU  KOTOPBIX pOCT TPOU3BOJCTBA, 3aHATOCTb,
TOPTOBAast OTKPBITOCTH, peCypcHasi 00ecreueHHOCTh
1 MaKpO3KOHOMHYECKasi yCTONYHMBOCTH CBA3aHBI C
M3MEHEHHUEM pacIipesieJIeHHs JIOXO0/10B.

Knaccrnyeckast mocTaHoBKa JaHHOW MPOOIEMBI
BoCcXoauT K pabore KysHema, B koTopoil Obuia
BBIJIBUHYTA THUIOTE3a O HEJIMHEHMHOW CBS3U
MCKAY SKOHOMHUYCCKHM PA3BUTUEM H JOXOAHLIM
HepaBenctBoM (Kuznets, 1955). CormacHo 3Toit
TMIOTE3¢, Ha paHHUX I3TallaX WHAYCTpUaInu3alnuun
HEpPaBeHCTBO MOXET BO3pacTaTb BCJEICTBHE
nepemMenieHusi paboueil CHiIbl U3 TPaJUIIMOHHOTO
CEKTOpa B COBPEMEHHBIM, pa3Muuii B IIPOU3-
BOJIUTENBHOCTU TPY/Aa U COCPETOTOUCHUS JTOXO/I0B
B Oosee pa3BUTHIX OoTpacisix. Ha mocnenmyromux
oTarax pa3sBUTUA HCPABCHCTBO MOXKCET CHUIKATHCA
MOJ BIMSIHUEM pacHIMpeHus oOpa3zoBaHUs, pocTa
3aHATOCTH B TOPOJCKOM CEKTOpe, pa3BUTHUS
COLMAIbHOM MTOJINTUKYU U NIEPEPACIIPEAECIUTEIBHBIX
MexaHn3MoB. Bmecre ¢ Tem mocneyomue
WCCIIE/IOBAHMS II0Ka3ajid, 4YTO YyKa3aHHAas 3aBU-
CI/IMOCTI)HCHBHHCTCHYHHBCPCHHLHOﬁ.EGBI)IHBJICHI/IC
3aBHCHUT OT COCTaBa CTPaH, Meprojia HaOIONEHUS,
KayeCcTBa CTAaTUCTUYCCKHUX HOaHHBIX H BLI60pa
JKOHOMeETpHUueckoi Monenu. IToaTtoMy 3HaueHue
runote3bl Ky3Hena /i1 HacTosIIIero uccieaoBaHus
COCTOUT HE B IPU3HAHUU €MHON 3aKOHOMEPHOCTH
JUIsL BCeX CTpaH, a B HEOOXOAMMOCTH MPOBEPKU
KAK JMHEHHOM, TaK U HEJIIMHEWHON CBSI3U MEXK]Y
YPOBHEM 3KOHOMHYECKOTO Pa3BUTHS U JOXOIHBIM
HEPaBEHCTBOM.

JanbHeliee pasBUTUE TEOPUHU MOKA3ano, 4TO
pacnpenenenue JOX00B Helb3sl OOBSICHUTB TOJIBKO
CpPEeTHUM YpPOBHEM IPOM3BOJCTBA WJIM J0X0/a Ha
nyiry HacesieHus. B pabore "anopa u 3etipsl (Galor
& Zeira, 1993) HepaBEHCTBO paccMaTpUBACTCS
yepe3 OrpaHuueHHs JOoCTyna K o0Opa3oBaHHIO,
KpeAUTy M HAKOIUIEHHIO YEJIOBEYECKOTo KamuTaia.
Anesuna u Poppux (Alesina & Rodrik, 1994), a
taxxke [lepccon u Tabemmnu (Persson & Tabellini,
1994) cBSA3BIBAIOT paCTPECIICHHE JOXOIOB C
IOJIMTUKO-3KOHOMHWYCCKHMMHU MEXAaHU3MaMHU HaJIO-
rooONOKEHUs, Tepepaclpe/ieiecHus] W WHBEC-
TUIIMOHHOTO TOBeAcHUS. B astux pabdorax
HEPaBEHCTBO BBICTYNAET HE TOJIBKO CJIEICTBUEM
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9KOHOMHYECKOTO pa3BUTHsI, HO U (HaKTOpOM,
KOTOpPBIA MOXET BO3AEHCTBOBaTh Ha €ro JAajb-
Hellllee  HampaBlieHHME  4Yepe3  pasiuyus B
JIOCTyne K pecypcam, o0pa3oBaHHIO, KalUTaldy U
rOCY/IapCTBEHHBIM PEIICHHSIM.

B coBpemeHHOH  suTeparype  JOXOAHOE
HEPaBEHCTBO pPAacCMAaTpPUBACTCS KaK pe3ysbTar
B3aMMOJICHCTBUSI TIPOM3BOACTBA, TPy/Aa, KamuTajia
U WHCTUTYTOB. ATKHHCOH TOJYEepPKHUBAaET 3Ha-
YeHHWe  3aHSATOCTH,  HAJIOroB,  TpaHchepToB
U COLUMAIBbHOW TOJNUTHKH B PETYIMPOBAHUH
pacnpenenutenbHbIx nponeccoB (Atkinson, 2015).
[MukerTn aHANMM3UPYET JOJTOCPOYHBIC MPUYUHBI
KOHIICHTpaIuH 10x0/10B u borarctea (Piketty, 2014).
MusiaHOBHY TIOKA3bIBACT, YTO PA3INYHS B JOXOAAX
CKJIaJBIBAIOTCS HE TOJNBKO BHYTPH OTHCIBHBIX
cTpaH, HO W Mexay crpanamu (Milanovic,
2016). Crumini CBS3BIBACT BBICOKUH YPOBEHb
HEPaBEHCTBA C PHIHOYHOHM BIIACTBIO, U3BJICUCHUEM
PEHTBI ¥ WHCTUTYIIMOHAJIBHBIMU  Pa3TUUUSIMU
(Stiglitz, 2012). ITogoOHbIe HCCACIOBAHUS BaXKHBI
JUIsSL HACTOSIIEH paboThI, MOCKOJNBKY MOKAa3bIBAIOT,
YTO paclpeesieHle J0X0H0B (HopMHUpYyeTcsl IMOJ
BO3/ICHCTBHEM COBOKYMHOCTH SKOHOMHUYECKHX H
WHCTUTYLIMOHAJBHBIX YCIIOBUH, a HE ONpeeseTCs
OJTHUM MaKpO’KOHOMHYECKUM TTOKa3aTeIIeM.

OMIUpPUYECKHE HCCIEJOBaHUS B3aWMOCBSI3H
9KOHOMHYECKOTO pOCTa M HEpaBeHCTBA JIEMOH-
CTPUPYIOT HEOJHO3HAYHOCTh BHIBOAOB. Tak, B
pabore Jleiinmarepa u Ckpaiipa  000CHOBaHA
3aBHCUMOCTh XapakTepa B3aWMOCBSI3M pocTa |
pacmpeneneHusi OT KadecTBa MEXIyHapOAHBIX
craructnyeckux gaHHbIx (Deininger & Squire,
1998). Pe3ynbrars! uccnenoBanus bappo nokasanu,
YTO XapakTep 3TOH CBSA3HM OMpPEACISETCS YPOBHEM
pasButus crpansl (Barro, 2000). B uccnenoBanuu
®opOc BBIsSIBICHA TOJOKUTEIbHASL CBSI3b MEXKIY
HEPaBEHCTBOM M TIOCJICIYIOIIMM YKOHOMHYECKUM
poctoM B cpeaHecpounoit mepcrnektue (Forbes,
2000). banepmxu u Jrodao, HanpoTHB, 0OpaTHIH
BHMMAHHME HA HEJIWHEHMHOCTb W HEYCTOMYMBOCTH
ykasanHo# 3aBucuMocTH (Banerjee & Duflo, 2003).
B 10 xe Bpems B pabote Jlu n L[30y mokazano, 4yto
HEPaBEHCTBO HE BCETAa BHICTYMAET MPEMSITCTBUEM
Jutst skoHOMHueckoro pocra (Li & Zou, 1998). B
COBOKYITHOCTH  PACCMOTPEHHBIC  HCCIICOBAHHS
CBUJICTEJIILCTBYIOT O HEOJHO3HAYHOCTH  B3au-
MOCBSI3U DKOHOMHYECKOTO pPOCTAa U JOXOJHOTO
HEPaBEHCTBA, PE3YNIbTAThl OLIEHKH KOTOPOH 3aBUCST
OT HalpaBlIeHHs aHaju3a, BPEMEHHOTO TOPU30HTA
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u cnenuduKanuy dKOHOMETpUUeckod Monenu. B
HaCTOsIIIEM HccileoBaHuu ypoBeHb BBII Ha nymry
HaCeJICHHsI ¥ TEMII €T0 POCTa PACCMaTPUBAIOTCS KaK
CaMOCTOSITEIIbHBIC O0BSACHSIOIINE TIEPEMEHHBIE, UTO
MO3BOJISIET Pa3TPaHUYHUTh JOCTUTHYTHIH YPOBEHb
9KOHOMHYECKOTO pa3BUTHS U  KPaTKOCPOUHYIO
JTMHAMUKY BBITYCKA.

BaxxHoe MeCTO B Hay4HOH JIUTEPATYPE 3aHUMAET
BONPOC O B3aMMOCBSI3M BHEITHEIKOHOMUYECKOM
OTKPBITOCTH W pacrpeliesieHus: 10XoaoB. Teopema
Crommepa u CamyanbcoHa  3aJOXKuIa  TEO-
pPETHYECKYI0O OCHOBY /ISl aHaluu3a W3MEHEHUH
OTHOCHTEJBHBIX JIOXOJ0B (PaKTOPOB MPOU3BOJICTBA
IOl BO3JEHCTBUEM MEXAYHAPOJHON TOPIOBIU
(Stolper & Samuelson, 1941). OnHako mocienyo-
IIME WCCIICAOBAaHMS TIOKA3alH, YTO pacIpereiu-
TenbHbIe 3()(EKThl TOPrOBIM HEOAHO3HAYHBI U HE
CBOJSTCS K EAMHOW cXeMe IMepepacipee/eHus
JIOXOJIOB MEX/Y TPYAOM H KaIlUTAJIOM JINOO MEKIY
paboTHUKAMU pa3IudHOW KBanuukanuu. Tak,
Homnmap u Kpaail paccMmarpuBaium B3aHMOCBSI3b
TOPTOBOM HMHTETpalMd, SKOHOMHUYECKOTO pOCTa
U J10X07I0B Oenmuermmx rpymnn HaceneHus (Dollar
& Kraay, 2004). Tonabepr u IlaBuHUK BBISBHIN
HEOJTHOPOJTHOCTh paclpe/IeiIuTeNbHbIX 3(PDHEeKTOB
TOProBod nubepanu3anud B  Pa3BUBAIOIIUXCS
crpanax (Goldberg & Pavcenik, 2007). Mecku u
BuBapemn mokasaiu, 4To CBS3b MEXKIyHAPOAHOM
TOPTOBIU C JIOXOJHBIM HEPAaBEHCTBOM 3aBHCHUT, B
YaCTHOCTH, OT CTPYKTYPbI BHEITHETOPTOBBIX CBSI3EH
M XapaKTePUCTUK TOPTOBBIX mapTHepoB (Meschi &
Vivarelli, 2009). )KoMoT 1 cOaBTOPHI YCTaHOBUIIH,
YTO TMHAMMKA JOXOAHOTO HEPABEHCTBA CBs3aHa HE
TOJILKO C TOPTOBOM M (DUHAHCOBOM II00ATH3AIUCH,
HO U C TEXHOJIOTHUECKUMHU U3MEHEeHUSIMU (Jaumotte
et al.,, 2013). B Oosiee mo3maHEeM UCCIICOBAHUU
MOAYEPKUBACTCS  pPOJb  WHCTUTYLMOHAJIBHOTO
KauecTBa KaK YCIIOBHSI, ONPEICIISIONIETO XapaKTep
B3aMMOCBSI3U  MEKAY TOPTrOBOM OTKPBITOCTHIO
U JoXOmHBIM HepaBeHcTBOoM (Nam et al., 2024).
Takum 00pa3oM, CBsI3b BHEHTHEIKOHOMUYECKOU
OTKPBITOCTH €  paclpeiesieHHeM  JIOXOJI0B
3aBHCUT OT CTPYKTYpPbI MPOU3BOJICTBA M BHEIIHEH
TOPTOBIIH, TIOJIOKEHHUS pAOOTHUKOB Ha pPBIHKE
Tpyda, OCOOCHHOCTEW TOPrOBBIX MAaPTHEPOB U
WHCTUTYLMOHAIBHBIX YCIIOBHH, ONpPEACIISIOMNX
pacrpeieieHUe BBITOJ M a1alITAIIMOHHBIX H3JIEPIKEK
BHEIIHEAKOHOMHUYECKON MHTETPAIHH.

PeiHOK Tpyma siBisieTCss OJHMM M3 OCHOBHBIX
MEXaHU3MOB (OPMHUPOBaHHS JOXOAHOTO Hepa-
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BEHCTBA, TOCKOJIbKY TPY/IOBBIE TOXO/IbI COCTABISIOT
3HAYUTEITBbHYI0 YacTh JOX0/I0B IOMOXO3SHCTB. AyTOp
Y COaBTOPBI [TOKA3aJI1, YTO UMIIOPTHASI KOHKY PEHLIUS
MOJKET COIPOBOXKIATHCS CYIIECTBEHHBIMH H3Me-
HEHUSIMH 3aHATOCTH M 3apa0OTHOM TuIaTBl Ha
OT/ICJIbHBIX JIOKAJIBHBIX PhIHKAX Tpyna (Autor et al.,
2013). Amxemorny u Pectpemo paccmarpuBaror,
KakuM 00pa3oM aBTOMaTH3alusl ¥ BOZHUKHOBEHHUE
HOBBIX TPYIOBBIX 3a/lad H3MEHSAIOT CIpOC Ha
TPYZL U €ro pojb B MPOU3BOJICTBEHHOM ITpoliecce
(Acemoglu & Restrepo, 2019). B coBokymnHOCTH
9TH HUCCIIEOBAHMUS CBUAETEIHCTBYIOT O TOM, YTO
TEXHOJIOTMYECKHE W3MEHEHMsI, BHEIIHETOPTOBBIE
IIOKW M CTPYKTYPHBIE CIBHTH Ha PBIHKE Tpyaa
MOTYT COIIPOBOXKJIAThCSl YCHUJIEHHEM paziudui
MeXIy paOOTHUKaMH B 3aBHCHMOCTH OT 00pa-
30BaHMSA, KBaTU(HUKAIHWK, OTPAcICBOH  TpH-
HaJUIeKHOCTH W MecTa NpoKHMBaHUA. B cBs3m ¢
3TUM YPOBEHb 0€3pabOTHIIBI pacCMaTpUBACTCS B
HACTOSAIIEM HCCIIEIOBAaHUM KaK CaMOCTOSITeNIbHas
XapaKTepUCTHKa COCTOSHUS phIHKa Tpyna, MOTEH-
LMaJbHO CBS3aHHAS C paclpeiesieHHeM JI0XO/0B
HaceJeHMUs.

[IpuponHass peHTa TakXKe paccMaTpUBAETCS
B HAy4HOW JHTEpaType Kak OIWH M3 (aKTOpOB,
CBSI3aHHBIX C JOXOJHBIM HepaBeHcTBOM. [lapcepo
u [lanupakuc wcciaeayoT B3aUMOCBsI3b HEPTIHOM
pecypcHO 3aBUCHMOCTH 1 pacIpe/iesIeH s I0X010B
B KOHTEKCTE THIOTE3bl «PECYPCHOTO MPOKIATHS»
(Parcero & Papyrakis, 2016). Bmecte ¢ Tem
SMIUPHUYECKHE HCCIIEeI0OBaHUs CBUAETEIHCTBYIOT
O HEOJHOPOJHOCTH JIaHHOW 3aBUCHUMOCTU. B
yacTHOCTH, CaBajioro 1 Yo6a BBIABISAIOT pa3inyus
B XapakTepe CBS3M MEXJy IPUPOJHONH PEHTON
M JIOXOJAHBIM HEpPaBEHCTBOM Ha OCHOBE MOJIENU
KOHEYHBIX cMmeceil perpeccuii  (Sawadogo &
Ouoba, 2024). PacnpenenurenbHbie MOCIEICTBUS
WCIIONIb30BAaHUSl  TPUPOAHBIX  PECYpCOB  MOTYT
OTIpe/IeTATECS MEXaHM3MaMM TepepacrpeaesieHus
PEHTHBIX JI0XOJ0B, CTPYKTYpPOH HAallMOHAJIbHOMN
9KOHOMHUKH H 0COOEHHOCTSIMU MHCTUTYLIMOHAIBHOM
cpensl. Hampasiienne pecypcHbIX OCTYIUIEHUH Ha
pasBuTHe HMH(PACTPYKTYphl M (UHAHCUPOBAHUE
COLIMAJIBHBIX PACcXOJ0B CIIOCOOHO CO3/aBaTh Mpe/-
MOCBIIKA JUISl COKpAI[eHWs] HEpaBEeHCTBAa, TOIJA
KaK KOHIIGHTpaIUs 3THUX JOXOJOB B OTAEIBHBIX
CEKTOpax SKOHOMHUKH U TPyIIax HaceIeHHs] MOXKET
COIMPOBOXK/IAThCS  YCWJICHUEM  JIOXOAHOW  Ju(-
(dhepeHManuu.

Hapsiny ¢ ypoBHEM 3KOHOMHYECKOTO pa3BHU-
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THst, poctoM BBII, TOproBoil OTKPBITOCTBIO,
Oe3paboTuiieli W TIPUPOJAHOH PEHTOW B UCCIIEC-
JIOBaHMSIX JOXOJHOTO HEpaBeHCTBA paccMaTrpH-
BAIOTCSl TOKa3aresld ypOaHW3aluu W HMHQOIALNH.
VYpbanuzanus cBsizaHa ¢ TEPPUTOPUATHHON KOH-
LEHTpauuMe 3KOHOMHYECKOM aKTUBHOCTH, pa3-
MeIeHHEM pabouuX MECT U Pa3InIHusIMU B IOCTYIIE
HaceleHUsT K 0Opa3oBaHHIO, MHPPACTPYKType H
conManbHbIM yciyram. [Ipu 3ToMm ee B3auMOCBS3b
C paclpejeneHrueM JI0X0J0B HEOJHO3HAYHA: pac-
LHIUPEHUE TOPOACKOIO CEKTOpa MOXKET CO34aBaTh
JIOTIOTHUTEIbHBIE SKOHOMHYECKHUE BO3MOYKHOCTH,
TOra Kak HEPaBHOMEPHOCTh TEPPUTOPHUAIBLHOTO
Pa3BUTHSI CIOCOOHA COIMPOBOXKIATHCS YCHUIICHHEM
JoxonHol nuddepennuanuu. B uccnenoBaHusx,
nocBsleHHbIX Kazaxcrany, Takke oOTMeudaercs
3HAYUMOCTb PETHOHAJIBHBIX U PAMOHHBIX Pa3Induil
B (OpMHUpPOBaHWM HEpPABEHCTBA OJIAroCOCTOSHHUS
nacenenus (Kireyeva et al., 2023; Kudebayeva &
Sétre, 2024).

Wudnsuust  paccMaTpuBaeTcss Kak — JIOTOJ-
HUTEJIbHasg MaKpOIKOHOMHYECKas XapaKTEepUCTHKA,
MMEIOIIAs 3HAYEHUE JUIS PACIpPEIEIICHUsS JOXO0B
BCJIE/ICTBHE HEOJMHAKOBOIO BO3JEHCTBUS pOCTa
[EH Ha MOKYIATEIbHYI0 CIIOCOOHOCTh Pa3iIHMYHBIX
IPyII HAaceJIeHUsl. XapaKTep AAaHHOW B3aMMOCBSI3H
3aBUCHUT OT CTPYKTYpBI OXOJIOB JIOMOXO3SHCTB,
MEXaHHW3MOB WHJIEKCAllMU, YPOBHS COLMATIbHON
3alUThl U OO0IIeH MaKPOIKOHOMUYECKOH Cpeiibl
(Atkinson, 2015; Stiglitz, 2012; Spankulova et al.,
2026). Takum oOpa3om, ypOaHU3aus U HHPIAUS

BKJIFOUAIOTCSL B  HACTOSILEE HCCIEAOBAHUE B
Ka4eCTBE CaMOCTOSITENbHBIX OOBSICHSFOIINX
MEPEMEHHBIX, CTaTUCTUYECKas CBA3b KOTOPBIX
¢ uHAeKcOM JDKMHU NOJJIEKUT 3SMIUPUUYECKON
IIPOBEPKE.

HccnenoBanust  JOXOQHOTO  HEPaBEHCTBA B

Kazaxcrane OXBaThIBAalOT MaKpPO3KOHOMUYECCKHUE,
WHCTUTYIUOHAJILHBIC M PETHOHAJILHBIC ACICKTHI.
Xoyn u ATaxaHOBa pacCMaTpHUBAIOT pacrmpe-
JICIIUTEIbHBIC TOCJICJACTBUSL  PECypCHOro Oyma
C yYEeTOM OTpaciieBOl W TEePPUTOPUATHHOU
cTpykTyphl 3koHoMHKH (Howie & Atakhanova,
2014). )Kan6030Ba 1 COaBTOPBI HA OCHOBE IaHHBIX 32
2001-2023 TT. BBISIBJISIIOT CTATUCTHYECKU 3HAYUMBIC
B3aMMOCBSI3M HMHJAekca JKUHM C Ka4eCTBOM
WHCTUTYTOB, WHBECTHUIUSMHU, CTPYKTYPOH 3KOHO-
MUKH, 0e3paboTuiiei U COIMAIbHBIMH Xapak-
tepuctukamu (Zhanbozova et al., 2026).

PervonanpHble  OCOOCGHHOCTH  JIOXOJHOTO
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HEPaBEHCTBAa PACKPBIBAIOTCS B  HMCCIICAOBAHUIX
TemepOys1aToBOM U COABTOPOB, PACCMATPUBAIOIINX
KPaTKOCPOYHBIE U JOJTOCPOYHBIC B3aUMOCBSI3U
KOHOMHUYECKOTO POCTa M HEPABCHCTBA B PErMOHAX
Kazaxcrana (Temerbulatova et al.,, 2024), a
takke KynebaeBoii u CaTpe, OICHUBAIONIMX
BKJIQJl PETHOHAJIBHOIO M PalOHHOIO YpPOBHEW B
UG depeHIHAIIIIO0 0JIATOCOCTOSHUS JJOMOXO03SHCTB
Ha ocHOBe naHHbIX 32 2018-2021 rr. (Kudebayeva
& Sitre, 2024).

OtaenbHOE ~ HAmpaBICHHE  HMCCIICIOBAHUIA
CBSI3aHO C HEPABEHCTBOM TPYIOBBIX JIOXOIOB.
HypnanoBa W COaBTOpbI paccMaTpUBAIOT €ro
perHOHANIbHBIE M OTpacieBble  OCOOCHHOCTH
(Nurlanova et al., 2024), Torna kak TieyOepanHoBa
U COABTOPHI AHAIM3UPYIOT PETHOHANIBHBIC U CEK-
TOpaJbHBIC Pa3IHYKs 3apabOTHOM IIIATHI C YUETOM
XapaKTepUCTUK pa0OTHUKOB U MPEANPUITUN
(Tleuberdinova et al., 2024). B coBokymHOCTH
JAaHHBIC HCCICAOBAHUA TMOAYCPKHBAIOT 3HAYCHUC
CTPYKTYPHBIX, TEPPUTOPUAIBHBIX U TPYAOBBIX
XapaKTepUCTUK U aHaluM3a JOXOAHOW JIud-
(dhepeHmanuu.

B wuccrnenoBaHusAX TMOCIENHUX JIET JIOXOJHOE
HepaBeHCTBO B Kasaxcrane paccMarpuBaeTcs
BO B3aMMOCBSI3H C O0Opa3OBaHUEM, CTPYKTYypO
JIOXOIOB M MAaKpPOIKOHOMUYECKUMH YCIOBHSIMHU.
Kupeesa u coaBTOpBI aHAJTU3UPYIOT PETHOHAIBHBIE
pas3nuuus B pacipeesieHiy J0X0I0B M 00pa30BaHUH
(Kireyeva et al.,, 2023), torna kak 3eliHyia u
COABTOPBI PAcCMATPUBAIOT pOJIb  OOpa30BaHUs
B COKpaIllCHUU JIOXOAHOU  JuddepeHnuanun
(Zeinolla et al., 2025). AmupOexoBa U COaBTOPHI
UCCICNYIOT AU GEPESHIIUAIINIO JIOXO0B HACCICHUS
1 BOBMOYKHOCTH WX iporHo3uposanus (Ashirbekova
et al, 2023). JKanObipbaeBa u COABTOPHI
paccMarpuBarOT OCOOCHHOCTH IKOHOMHUYECKOTO
HepaBeHcTBa B Kasaxcrane (Zhanbyrbayeva et
al., 2024), a CnaHkyynoBa U COaBTOPbI OLICHUBAIOT
CBSI3b PETHOHAJBHOTO JIOXOJAHOTO HEPaBEHCTBA C
XapaKTepPUCTUKAMU 3JIPABOOXPAHCHUS W MAaKpo-
SKOHOMHYECKOH HecTabuibHOCTHIO (Spankulova et
al., 2026).

[IpoBenéHubIii  nUTEpaTypHBIH 0030p CBU-
JICTENILCTBYET O HEOAHO3HAYHOCTH B3aUMOCBSI3CH
MCXKAY OOXOAHBIM HCEPABECHCTBOM U OCHOBHBIMH
IKOHOMHUYECKUMH XapakTepucTHKamMu. Hampas-
JICHUC U YCTOI\/’I‘II/IBOCTI) BBISIBIISIEMBIX 3aBUCUMOCTEN
MOT'YT Pa3iIM4aTbCs B 3aBUCUMOCTH OT CTPYKTYpBI
OKOHOMHMKH, MHCTUTYIIMOHAJIBbHBIX yc.]'[OBHﬁ, COC-
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TaBa BBIOOPKHM M HCIONB3YEeMOH METOIOIOTHH.
HecmoTpss Ha Hanmuyue KOMIUIEKCHBIX CTPAHOBBIX
U PErUOHAIBHBIX HCCIECIOBAHUN, COXPAHSAETCS
HEOOXOIMMOCTh COTIOCTABJICHUS! CTaTUCTHYECKUX
CBsI3el MHIeKca J[PKUHU C ypOBHEM Y KOHOMUYECKOTO
passutus, poctoM BBII, 6e3paboTuueii, Topropoi
OTKpBITOCTBIO, ~ MPUPOJHOM  peHToH,  ypoda-
HU3anued u MHQIIIHEeH B paMKax €IMHON MeX-
CTPaHOBOW TMaHeNbHON Mozaenu. Takod mnoaxon
[I03BOJISIET OLICHUTh, KAKUE U3 PacCMATPUBAEMBIX
XapAaKTEPUCTUK COXPAHSIOT YCTOWYUBYH CBSI3b C
HEPAaBEHCTBOM IIPU AHAJIMU3€ BHYTPHUCTPAHOBBIX
U3MEHEHUHN BO BPEMEHHU.

MATEPHUAJIBI U METO/IbI

Wudopmanmonnyro 0a3y HCCIeOBaHHI COC-
tapwin Janabele World Development Indicators
(WDI) u Poverty and Inequality Platform (PIP)
Bcemupnoro ©6anka. B kauecTBe 3aBUCUMOIL
MEPEeMEHHON  WCIIOJIb30BaH  WHJAECKC  JIKuHH,
XapaKTEepPU3YIOIIUH CTENeHbh HEPAaBHOMEPHOCTHU
pacmpenesnieHusl  OXOJ0B  JIMOO  moTpeOneHus
JIOMOXO3sICTB. BhIOOp JMaHHOrO mokasarelis o0y-
CJIOBJICH IIUPOKHM OXBaTOM CTpaH, JIOCTYII-
HOCTBIO MEXIYHAPOJHBIX CTAaTUCTUYCCKUX JIaH-
HBIX M €r0 PaclIpOCTPAHECHHBIM MPHUMCHECHUEM B
SMIUPUYCCKUX HCCICIOBAHUIX 3SKOHOMUYECKOTO

HEpaBEHCTBA.

HccnenoBarenbckass  BBIOOpPKA — OXBaThIBAET
93 ctpansl 3a 2002-2021 rr. u BxiarogaeT 1 369
HaOmoneHut  (opmara «crpaHa-rom». [laHens
uMeeT HecOaTaHCHPOBAaHHYIO CTPYKTypy, O0y-
CJIOBJICHHYIO pasiinuusamMunu B NEpUOAUIHOCTH
MIPOBEICHUS HaIIMOHAJIBHBIX o0ciienoBaHui

JTOMOXO3SIICTB U JTOCTYITHOCTH COOTBETCTBYIOIINX
CTaTUCTUYECKUX ToKazarenei. [lpu nomHOCThIO
cOaJlaHCUPOBAHHON MAaHEM YHUCJIO HAOIIOICHUN
coctaBwio 0wl 1 860, onHako (hakTUYECKUN 00bEeM
BBIOOPKHU OIlpesessieTcs] HaJludhueM JaHHBIX I10
3aBHCUMON M BCEM OOBSICHSAIONIMM IEPEMEHHBIM.
JIns mpoBepKH yCTONYUBOCTH ITOIYUYEHHBIX OLIEHOK
JIOTIONTHUTEIBHO  C(OPMHUpPOBaHA OTPAHUYCHHAS
BBIOOpKA, BKJIIOYAIOLIAs CTPaHbl C HE MEHEee ueM
BOCEMBIO HAOJIOICHUSAMH 110 uHJEKCY Jlxuuu. B
pesynbrare ee 00beM coctaBui 74 ctpanbl u 1 284
HaOTIONCHNSI.

[Mpu QopMupoBaHHr BBHIOOPKH YYHTHIBAIUCH
pasnuuug B KOHIENIMM U3MEpeHus Oiaro-
COCTOSIHUSI, HCIONb3yeMoi BceMupHbIM OaHKOM
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npu pacuere uHAekca Jxkunu. B 0Gaze Poverty
and Inequality Platform pgannblii mOKa3aTenb
MOYET OCHOBBIBATHCSI HAa PACHPEACICHHN JT0XO/I0B
b0 moTpebiieHuss JoMoxo3siictB. Ha ocHoBe
COOTBCTCTBYIOIUX METaJaHHBIX Ha6J]IOI[CHI/IH
ObUIM pa3fesieHbl Ha JIBE TOABBIOOPKH: IepBas
BKItodaeT 997 wnabmrogeHuidt mo 57 crpaHam, B
KOTOPBIX MHJIEKC JKWHHM paccuuTaH MO JI0XOaM,
BrOopass — 372 wnaOmomeHuss mo 36 cTpaHawm,
WCTONB3YIOMIMM TTOKa3aTelnu mnorpedneHus. Jlis
K10 TOABBIOOPKH OTACIBHO OllcHEHa 0a3oBast
MOJEeNIb  CO  CTPAaHOBBIMH  (PMKCHPOBAaHHBIMH
s pexTamu.

OT00p OOBSICHSIONIMX TEPEMEHHBIX OCHOBaH
Ha TCOPCTUUCCKUX MPCAINOCBUIKAX W PE3yJibTarax

COLMAJIBHAA TTOJIMTUKA 1 KAYECTBO XXM3HU

MIPEIIECTBYIONUX  MCCIEeIOBaHUI,  COIVIaCHO
KOTOPBIM paclpesielieHue JI0OXOJ0B MOXET OBITh
CB3aHO C YPOBHEM HKOHOMMYECKOTO pa3BUTHS,
TeKylled  MaKpOSKOHOMHUYECKOW  JUHAMHKOM,
COCTOSSHUEM pbIHKa TpyAa, CTENEHbIO BHEIIHE-
SKOHOMMYECKOW OTKPBITOCTH, PECYPCHOM 3aBU-
CUMOCTBIO, ypOaHHM3aluedl W WHQIAIUOHHON
cpenoif.  Okupaemple — HamnpaBiIeHHUs  CBS3U
MCIIOJIB3YIOTCS HE KaK 3apaHee 3aJJaHHbIe BEIBOJIBI, a
KaK aHaAJINTUYEeCKUE OPUEHTHUPBI JJ1 COIIOCTABIICHUS
SMIIUPHUUYECKUX PE3YJIbTaToOB C TEOPETUYECKUMU
nojokeHusiMU.  IlepedeHb  mepeMeHHbBIX, HX
0003Ha4YeHUs, COACpIKaHUE, CITUHHIIBI U3MEPEHHUS
U OXHJaeMble HaNpaBJIE€HUS CBSI3U C HHIEKCOM
JxuHM nipencTaBieHsl B Tabmuie 1.

Taomuua 1. IlepeMeHHbIE UCCIIEIOBAHKS U MIPE/IIOJIAracMble HANPABICHUS CBSI3H C MHIAEKCOM J[DKMHU
Table 1. Research variables and hypothesized relationships with the Gini index

O:xnpaemoe
Hepemennas Oo6o3HaueHHe Conepixanue U eJUHAIA U3MEPEHUS
HanpaBJIeHHe CBS3U
. [Toxa3arenp HEpaBEHCTBA OXOI0B WITH
Wunexc Jxxunu gini 3aBucumas mepeMeHHas
norpebnenust, myHKTHI (0—100)
BBII Ha mymr Log gdp pc
Ay £_8Cp_pe_ Jlorapudm BBII na nymy nacenenus mo [1I1C OtpunarenbHoe

Hacenenus, [1T1C ppp
Poct BBII gdp growth T'omoBoii Temn pocta peansHOoro BBII, % OTpunareabHOe
Bespaboruma unemployment Jonst 6e3paboTHRIX B paboueii cuie, % TTonoxurenabHoe
Toprosas CyMMa 3KCIIopTa U IMITOPTa TOBAPOB M YCIYT, %

p trade openness Y p p P YOIV 7o [TonoxurensHoe
OTKPBITOCTh - BBII
[puponnas natural re- CoBOKyITHasl peHTa OT MPUPOJHBIX PECypcoB, %

PHPOZL - Y P PHPOZL PeECypeos, ITonoxurensHoE
peHTa source_rents BBII

urban_popula- | lons ropoackoro HaceaeHUs B 00IICH YNCICHHOCTH
YpbOauuzanmst -PoP a poz N H OrpurareiabHoe
tion Hacenenus, %

Wndasiums inflation TonoBoii Temn nH MK, Yo [TonoxurensHoe
[Tpumeuanue: cocTaBieHo aBTopamu Ha ocHoBe nanHbIx World Bank (2025)

OKOHOMETpUYECKH  aHainW3  TpoBoawiIcs Bwidop MPEANOYTUTENBHON crierupuKaIuu

mosTanmHo. Ha mepBoM aTame paccunTaHbl OIH-
caTeNbHbIe CTATUCTUKH, XapaKTEPHU3YIOIIHE CTPYK-
Typy BBIOOPKH, CpeaHUE 3HA4YCHHs, BApHAIHIO U
JTMaITa30HbI NCCIIEAYEMBIX IepeMeHHbIX. Ha BTopom
JTame MOCTPOeHA KOPPENSAIHOHHAs MaTpHIla s
MIpEeBapUTENHHON OIEHKH HAMpPaBICHUS W CHIIBI
MapHBIX B3aMMOCBA3€H MeEXIy IOKa3aTeNsIMH.
Bo3MmoxkHas MyJIBTHKOIUNTMHEAPHOCTh OOBSCHSIO-
X TEepEeMEHHBIX OIICHWBAJIAaCh C  HCIONb-
30BaHUEM  KOX(DPUITUECHTOB  WHQIAMUH  THC-
nepcun  (VIF). Jlamee mpoBeneHo maHEIbHOE
OIICHWBAHHWE C COTOCTaBICHUEM OObEIUHEHHON
Mozaenn HauMeHbImuX kBaapatoB (Pooled OLS),
Monenn co ciaydaHeiMH 3ddextamu (RE) u
Monenn ¢ ¢ukcupoBanueiMH 3¢ dekramu (FE).
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ocymiecTBisicss Ha ocHoBe F-tecrta, LM-tecra
Bpoiima—-Ilarana u tecra XaycMmaHa.

Ilo pesynpraraM MOMENHHONH JAMATHOCTHKHU
B KadecTBe 0a30BOM BBIOpaHa MOJIEIH CO CTpa-
HOBBIMH (UKCHpOBaHHBIMU 3 dexramu. Jlannas
crienuuKanus TO3BOJSIET OLEHWBAaTh CTaTHC-
TUYECKHE B3aMMOCBA3M MEXIy HW3MEHEHUSIMU
OOBSCHSIONINX TEPEeMEHHBIX W HHHAekca JIKuHu
BHYTpPH CTpPaH BO BPEMEHH, KOHTPOJIHPYS BIHSIHUE
HEHAOIONMAaeMbIX  CTPAHOBBIX  XapaKTEPUCTHK,
HEM3MEHHBIX Ha TPOTSDKEHHH paccMaTpUBaeMOro
nepuoa.

Jst olleHKH CBSI3M AKOHOMHYECKHX (DaKTOPOB
¢ wuHAekcoM JKWHHM WMCHONB30BaHA TaHEIbHas
MOJIeNTh ¢ (PUKCUPOBAHHBIMU CTPAHOBBIMHU 3 deK-
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TaMu. bazoBas cnieruduKanus UMEeT CICTy I
BUJI;

Gini ;+ = By + f1LogGDPpc; +

+ [,Growth; + f3Unemployment;, +
+ B,TradeOpen;;

+ fsResourceRents ;; + BgUrbanPop;; +
+ B,Inflation; + p; + € (1)

re:
Gini it yanexc JKUHHE B CTPaHE i B TOLY £
LogGDPpc;y — norapupm BBII nma mymry
Hacenenus no I1TIC;
Growth;; — ronosoii Temn pocra BBII;
Unemployment;; — ypoBenb 6e3paboTHIIbL;
TradeOpen;; — TOProBas OTKPBITOCTb;

ResourceRents ;; — COBOKyIHasi IPUPOJIHAS
penTa B npouentax BBII;

UrbanPop it — AOJA TOPOJACKOr0 HaCCICHUs,
%03

Inflation;; — ronosoii Temn uH(GIALNAY;

o — KOHCTaHTa,

f1— By — KO3 (OUIMEHTHI TIPH COOTBETCTBYIO-
X OOBSICHSIONINX MEPEMEHHBIX;

W — CTpaHOBbE (UKCHPOBaHHBIE SP(EKTHI,
YYHUTHIBAIOIINE TIOCTOSIHHBIE BO BPEMEHH HEHAOITIO-
JlaeMble 0COOCHHOCTH CTPAHBI;

€, — CilyvaiiHas omuoKa.

JloTIOTHUTENNPHO TTPOBEEHB! TUATHOCTHYECKUE
TECThl Ha TeTePOCKEAACTUYHOCTh, CEPUIHHYIO KOP-
PEISIIHIIO M MEKCTPAHOBYIO 3aBHCHMOCTH OIITHOOK.
[lomrydenHblie pe3ynbTaThl CBUAETEIHCTBYIOT O Ha-
JUYAY yKa3aHHBIX HapyUICHWH, B CBSI3H C 4YEM
JUISE  CTQaTHCTUYECKOTO BBIBOAA  HCTIOIH30BAHBI
craumapTHele ommOku J[puckomna-Kpaas, ycrtoi-
YHUBBIE K TETEPOCKEJACTUYHOCTH, CEPUMHOU
KOppeIsiid W MEXCTPAaHOBOH  3aBHCHMOCTH
(Driscoll & Kraay, 1998). [Ipumenenne naHHOTO
MOJTX0/Ia YYUTHIBAET OCOOCHHOCTH MEKCTPAHOBBIX
MaHEeIbHBIX JAHHBIX, B KOTOPBIX HAI[MOHAJIHHBIC

OKOHOMMKH MOTYT TIOJBEPrarbCsl BO3JACHCTBUIO
00IIMX BHEIIHUX IIIOKOB.

YcToiunBOCTh MIOJIyYEHHBIX pe3yJIbTaToB
IIPOBEPsUIaCh  MOCPEACTBOM  YETBIPEX  JOMOJI-
HUTEJBHBIX crenuukaimid. Bo-nepBbix, olleHeHa
JIBYCTOPOHHSISI MOJENb € (DUKCHPOBaHHBIMH CTpa-
HOBBIMH ¥ Toi0BBIMU d(dekramu (Two-way FE),
TMO3BOJISAIONIAs KOHTPOJIMPOBATh OOIIMEe BpPEMEHHBIE
M3MEHEeHUs. BO-BTOPBIX, UCIOJIb30BaHA HEJIMHEHHAs
crieruKanys ¢ BKIIOUCHHEM KBaipaTa iorapudma
BBII Ha nyury HaceneHus Jyis IPOBEPKHU TUIIOTE3bI
Kysnena. B-Tperbux, 06a3oBas MoOAETh MOBTOPHO
OLICHEHa Ha OrPaHUYCHHON BBIOOPKE, BKITIOYAIOIICH
CTpaHbl C HE MEHEe YeM BOCEMbBIO HaOIIOICHUSIMH
o uHAekcy JDKHMHH, 4YTO MO3BOJIIET NPOBEPUTH
YYBCTBUTEJILHOCTh PE3YyJbTaTOB K IIOJHOTE Bpe-
MEHHBIX PAJI0B. B-ueTBepTHIX, C yUETOM PA3INYUil B
KOHIICNIIIMU W3MEPEHUsI 01arocoCTOSTHHS TIPOBEICHO
paszienbHOe OIIEHUBAHNE MOJENIH JUIs TOABBIOOPOK,
B KOTOPBIX UHJIEKC /DKUHU paccunTaH 1o 10Xo1aM 1
MOTPEOJICHUIO JIOMOXO3SHCTB.

[onmyuennsle  KOX(QUIMEHTH  HMHTEPIPETH-
pPYIOTCS KaK OLEHKM CTAaTUCTUYECKUX  B3aMMO-
CBSI3E  MEXJIy  OKOHOMMYECKHMHM  XapakTepH-
CTMKaMM W HHJIEKcoM JDKMHU TIpu  aHaymse
BHYTPUCTPAHOBBIX M3MEHEHHI BO BPEMEHH, 4 HE KAK
npuinHHBIE  A(eKTh.  BO3MOXHOCTH  NMPHYMHHOM
MHTEpIpETai OrpaHHYeHa TOTCHIUAIBLHONH 00par-
HOW MPUYMHHOCTBIO, OTHOBPEMEHHOCThIO M3MEHEHUI
W BIUSHHEM HEHAOIIONAEMBIX (aKTOPOB, M3MEHSIO-
IIMXCS BO BPEMEHHU.

PE3VYJIBTATbBI

CdopmupoBaHHasT MEKCTPaHOBAsI MaHENb Xapak-
TepU3yeTcsl CYILCCTBEHHBIMH PA3MUMsIME  Kak TI0
YPOBHIO JIOXOTHOTO HEPAaBEHCTBA, TaK M 10 OCHOBHBIM
SKOHOMHYECKHM ToKa3aTelsiM. J[ist orleHku iuana3ona
UX W3MEHEHMsI W OOIIeil HEOITHOPOIHOCTH BBHIOOPKU
paccunTaHbl ONMcaTeNIbHbIE CTaTUCTUKY 10 93 cTpanam
3a 2002-2021 rr., Bxmouaronpe 1 369 nalGmroneHui
(Tabnwria 2).

Taéauua 2. CTpykTypa BEIOOPKHU U ONKCaTeNbHAS CTATUCTHUKA MTEPEMEHHBIX
Table 2. Sample composition and descriptive statistics of the variables

IlepemenHnasi / nokasareib N Cpennee | Ct. oTka. | Mun. | Make.
KomnmaecTBo cTpan 93 - - - -
KonnuecTBo HabIr0neHIN 1369 - - - -
[epron HaGmIOMEHAS 2002-2021 - - - -
Wunexc Jxunau 1369 36.18 7.99 23.20 | 65.00
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In BBII na nynry Hacenenus 1369 10.06 0.87 7.04 | 11.84
Poct BBIIL, % 1369 3.26 4.12 -16.04 | 24.62
Bespaboruna, % 1369 7.96 5.33 0.25 | 37.32
Toprosast oTkpbITOCTB, % BBIIT 1369 90.70 49.25 22.11 | 397.51
[Tpuponnas penra, % BBII 1369 2.98 5.22 0.00 | 42.22
VYpOaumszanus, % HaceIeHUI 1369 67.46 16.53 12.20 | 95.51
Wndusuus, % 1369 4.33 5.87 -4.45 | 59.22

HpI/IMe‘IaHI/IeI COCTaBJICHO aBTOpaMu

Cpennee 3HaueHwe wuHIekca JKUHU B WHC-
ciemyeMoil BBIOOpKe cocTaBisger 36.18 myHKTa
P CTAaHAAPTHOM OTKJIOHEHUH 7.99. 3HaueHUs
nokasarens Bapbupytorcs ot 23.20 mo 65.00,
YTO CBHUJETENILCTBYET O CYLIECTBEHHOW HEOJHO-
POAHOCTH HaONIOACHUH MO0 YPOBHIO HEPaBEHCTBA.

3HAYUTENbHBIM  pa30poC  XapakTepeH H IS
MaKpOAKOHOMHUYECKUX  IOKa3aTesed: Toprosas
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OTKpbITOCTh u3MeHsercs oT 22.11 mo 397.51 %
BBII, coBokynnas npupoanas peara — ot 0.00 1o
42.22 % BBII, a ypoBens 6e3padoruiiti — ot 0.25
10 37.32 %.

Jns HanSIIHONW XapaKTEpUCTUKU 3aBHCUMOMU
MEepeMEeHHON Ha pHCyHKe | mpencTaBiIeHO pac-
npeaeneHue uHaekca JKMHM B MEXKCTPaHOBOU
TIaHEJH.

50 60

Gini index

Pucynok 1. Pacnpenenenue unjaekca )KMHI B MEXCTPAHOBOM MaHeIN
Figure 1. Distribution of the Gini index in the cross-country panel

OcHoBHasi 4acTh HaOJIONEHUH CcOCpenoTOYeHa
B CpeIHEM Juara3oHe 3Ha4eHWH, TOrJa Kak
BBICOKHE ITOKa3aTeIM HEPABEHCTBAa BCTPEUYAIOTCS
3HaYuTeNbHO pexe. [Ipu 3ToM Hanmmywme HaOIFO-
neHuid ¢ unaekcoMm JkuHu cBeimie 50 MyHKTOB
YKa3blBa€T Ha 3aMETHBIE pa3luyusi B YPOBHE
HEpaBeHCTBa B HCCIeAyeMoil BbIOOpKe. Bwmecrte
C TeM pacrpe/ielicHue He OTPaHHYMBACTCS Y3KUM
WHTEPBAJIOM: B BBIOOpPKE MPHUCYTCTBYIOT Ha0-
JIIOJICHUS, B KOTOPBIX WHIEKC J[KUHU TpeBbIIIaeT

Ixonomuxa: cmpamezus u npakmuxa. T. 21, Ne 3, 2026 /Economy: strategy and practice. Vol. 21. No 3, 2026

50 MyHKTOB, YTO CBUAETEIILCTBYET O CYLLIECTBEHHOM
JudepeHINANN PACCMATPUBAEMBIX SKOHOMHUK 110
XapakTepy pacrpeeneHus J0X0A0B U TOTpeOIeHusl.
BoigBnennast Bapuanus uHzaekca J[kuHH onpe-
JeNsieT HEoOXOAMMOCTh JajbHEHIIEro aHaau3a
€ro B3aMMOCBS3€H C MAaKpPOISKOHOMHUYECKHUMH H
CTPYKTYPHBIMU XapaKTEPUCTUKAMH.

Ilocne oueHKWM pacmpelelneHuss HHIACKCA
JLKUHU TIpOBEAEH KOPPEJSLMOHHBIA aHalu3 s
NPEABAPUTEILHOTO  BBISIBICHUS  B3aUMOCBSI3CH
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MEXKJy HCCIEAYEMBIMA IEPEMEHHBIMU.
CTaBJIEHHAss Ha pUCYHKE

IIpen-
2 KoppensLHuOHHAS

MaTpuiia Mmo3BOJISICT COIIOCTABUTL HAIIPABJIICHUE U
TCCHOTY IMapHbIX CBs3CH MCKAY MOKa3aTCJIsAMU.

Gini index - -0.44 0.14 a.02 -0.33 017 -0.07 0.10
Log GDP per capita -0.44 - 0.26 -0.01 0.31 0.31 - 027
Correlati
GDP growth 0.14 -0.26 - -0.10 0.08 017 -0.21 0.09 1|§tl0n
Unemployment 0.02 -0.01 -0.10 - -0.06 -0.13 0.06 -0.01 0.5
Trade openness -0.33 0.3 0.08 -0.06 - -0.21 0.05 011 0.0
-05
Natural resourcerents 017 | 031 017 013 021 020 031 .
-1.0
Urbanization -0.07 - -0.21 0.06 0.05 -0.20 - -0.11
Inflation 0.10 -0.27 0.09 -0.01 -0.11 0.31 -0.11 -
"
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Pucynok 2. KoppensiuoHHast MaTpyLa IepeMEHHbIX HCCIISIOBAHUS
Figure 2. Correlation matrix for the study variables

KoppensiinonHass Marpulia TOKa3bIBaeT, 4YTO
HauOosiee BBIPAKCHHAsI OTpHIATENbHASL  CBS3b
uuaekca JxkuHu HaOmogaeTcss ¢ Jorapudmom
BBII na nymry nacenenus (r = —0.44) u ToproBoi
otkpeiTocthio (r = —0.33). IlonoxurenbHbIE, HO
OTHOCHUTEJIGHO Cclla0ble KOPPEISIIMH  BBISBICHBI
¢ npuponnoit pernroii (r = 0.17), poctom BBII (r
= 0.14) u undnsuueii (r = 0.10). CBs3p MHIEKCA
Jxunu ¢ 6e3padotuieii (r = 0.02) u ypdbanuzanueu
(r = —0.07) mpaktmuecku oOTCyTCTBYyeT. Cpemu
OOBSCHSIIONIMX TTEPEMEHHBIX BBIJIEISIETCS] BBICOKAS
MOJIOXKUTENBbHASL KOPPEJISLUS MEXKY JorapupmMom

Taonuna 3. IIpoBepka MyIbTHKOIIIMHEAPHOCTU
Table 3. Multicollinearity diagnostics

BBII na nymry HaceneHus ¥ ypoBHEM ypOaHU3auu
(r = 0.71). OcranpHble napHbie KO3DOUIUEHTHI

mo abCOMIOTHON BEIWYMHE HE MPEBBIMIAIOT
0.31. Tlomy4eHnHble pe3ynbTaTbl XapaKTEPU3YIOT
MpeaABAPUTECIIbLHBIC B3aMOCBI3U MCXKIY

HOKa3aTensaMu 0e3 ydera CTpaHOBBIX 0COOEHHOCTEH
1 COBMECTHOIO BIMSIHHs perpeccopoB. Hammuue
OTHOCUTEJIBHO  BBICOKOW  KOPpESILUUA  MEXKIY
BBII nHa pnymy HaceneHuss W ypOaHU3aluei
00yCIIOBIMBAeT HEOOXOAUMOCTD JOMOIHUTEIbHON
MIPOBEPKU MYJIBTUKOJUIMHEAPHOCTH (Tabmuma 3).

IlepemenHas VIF
Log BBII na gymy nacenenus, [1I1C 2.692
Poct BBII 1.136
bezpaboruia 1.041
ToproBast OTKpBITOCTb 1.248
IIpuponHas penra 1.243
YpOanusanus 2.189
Wamsms 1.168

[IpumedaHnue: coCTaBICHO aBTOPAMH

IIpoBepka MyIBTHUKOIUIMHEAPHOCTH BBIIIOJHEHA
C HCIOJB30BaHUEM KOI(PPUIHMEHTOB WHQISIUH
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nuctepcun (VIF), 3HaueHUST KOTOPBIX HAXOIATCS
HIDKE TOPOTOBOTO YPOBHS 5, YTO TIO3BOJISIET
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cienatb BBIBOJ 00 OTCYTCTBUM KPHUTHYECKOM
MYJIBTHKOJUTMHEAPHOCTH MEXy HE3aBUCUMBIMH
nepemeHHbiMU.  HawmGonbiiee 3Hauenue VIF
HaOmromaercss Juis jorapupma BBIT Ha aymry
Hacenenus (2,692), BTopoe MO BEIHYUHE — JJIS

3aTeNs MM, WX OJHOBPEMEHHOE BKJIIOUCHHE B
MOJIENb HE CO37aeT KPUTHUYECKOTO PUCKA MYJIBTHU-
KOJIJTUHEAPHOCTH.

Jns BeIOOpa ajeKkBaTHON MaHENHHOWM CIICIH-
(GUKaUU ¥ TPOBEPKH SKOHOMETPHUECKHUX MPE/I-

ypbanuzanuu (2,189). CiaenoBareabHO, HECMOTPsI MOCBUIOK OBLIM  TMPOBEJACHBI JIUATHOCTUYCCKUC
Ha 3aMETHYIO KOPPEJISIMI0 MEXIy STUMHU TOKa- TeCThI (Tabmuia 4).
Tadsmua 4. J{uarHoctiueckue TeCThl U BBIOOP MOJCITH
Table 4. Diagnostic tests and model selection
Jluarnocruueckasi npoueaypa Crarucruka / 3Hayenue | p-value BriBon
Hausman test: fixed effects vs random effects 55.917 9.81e-10 [peanournurensua FE-monensb
F-test: fixed effects vs pooled OLS 118.287 <0.001 FE nyuie pooled OLS
Breusch-Pagan LM test: random effects vs 7469.459 <0.001 Pooled OLS otsepraercs
pooled OLS
Panel serial correlation test 438.982 1.80e-97 BrlisiBeHa aBTOKOPPEIISIINS
Cross-sectional dependence test 3.379 0.000728 | BsisiBIeHA MEKCTPAHOBAsI 3aBUCHMOCTD
Breusch-Pagan heteroskedasticity test 200.630 8.44e-40 BrisiBiieHa rerepocke1acTH4HOCTh

HpI/IMe‘IaHI/IeZ COCTAaBJICHO aBTOpaMu

Pesynbrarhl IMAarHOCTHYECKHMX TECTOB IIOJ-
TBEPXKJIAIOT I1eIeCO00Pa3HOCTh  HCITOIB30BAHUS
MOJCIIA CO CTPAHOBBIMH (UKCHPOBAHHBIMHU 13-
(ekramu.  F-TecT BBIABHJI  CTaTHCTUYECKYIO
3HAYUMOCTh WHAUBUIYAIBHBIX 3 dexToB, a LM-
tect bpoiima—Ilarana mnokazan nOpeuMyIIecTBO
ydera TaHeIbHOW CTPYKTYpHl JAQHHBIX  TIO
CpaBHEHHIO C OOBEHMHEHHOW perpeccueit. TecT
XaycMaHa TMO3BOJWI  ClleJaTh OKOHYATEIbHBIN
BBIOOp B ToNb3y FE-momemn (p < 0.001). Bmecte

C TeM JOTOJHHUTENbHAs JMAarHOCTHKA BBISBHIIA
CEepUIHYIO KOpPEISAINI0, MEXCTPAaHOBYIO 3aBH-
CUMOCTh OIIMOOK W  TeTePOCKETACTUIHOCTb.
Hamnune yka3aHHBIX HapymIieHHH OOYCIOBHIIO
MPUMEHEHNE CTaHAApTHBIX omubok Jlprckomma—
Kpaass mpu orieHKe CTaTUCTHYECKOW 3HAYMMOCTHU
perpecCuoHHBIX  Kod(ddumumenToB.  Pe3ymprarh
OIICHMBAaHHUA 0a30BOM MOAENH U JOMOTHUTEIbHBIX
MIPOBEPOK YCTOWIMBOCTH TIPEICTABICHBI B TAOIAIIE
5.

Tabauna 5. OCHOBHBIE PErPECCUOHHBIC PE3YIbTAThl U IPOBEPKU YCTOHUUBOCTU

Table 5. Main regression results and robustness checks

Ilepemennas FE DK | Two-way FE DK | Kuznets FE DK | Orpannyennasa FE DK
-4.7795%%* -2.193%** -15.309%** -4.899%**
Log BBII na nymry nacenenwus, [TI1IC (0.679) (0.506) (7.402) (0.624)
Ksazpar In BBII na nyury nacenenus ) ) (8;2471) )
0.024 0.002 0.024 0.024
Pocr BBII (0.017) (0.025) (0.019) (0.017)
Bespaboruia 0.068** 0.093%** 0.082%** 0.070**
(0.033) (0.029) (0.031) (0.035)
ToproBas OTKpHITOCT 0.027%** 0.036%** 0.024%** 0.027%**
(0.004) (0.006) (0.005) (0.005)
MoHPoNHas DeHTa 0,063 0.057 0.070%* 0.045
PHPOIHALp (0.040) (0.036) (0.041) (0.047)
VpGanusams -0.055%* 0.005 -0.049%* -0.050%*
(0.028) (0.026) (0.029) (0.030)
Vs -0.025 -0.031 -0.023 -0.016
(0.019) (0.020) (0.018) (0.017)
CrtpaHoBbie 2P PEKThI Ha Ha Ja Ha
Tonosie 3 dexTs Her Ha Her Her
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CrangapTHble OIMOKH DI?;:;)}III_ Driscoll-Kraay | Driscoll-Kraay Driscoll-Kraay
Habnronenns 1369 1369 1369 1284
Crpanbl 93 93 93 74

B crobrax npueedenvi cmanoapmmvie owubku /lpuckorna—Kpaas, paccuumannvlie ¢ MAKCUMATbHLIM 1A2OM
3. Yposuu cmamucmuueckou 3nauumocmu: *** p < 0.01; ** p < 0.05; * p < 0.10. Modenv FE DK exntouaem
cmpanogvle uxcuposantvie s¢ppexmot; Two-way FE DK — cmpanosvie u 2o0osvie ukcuposarmvle s¢hgexmol;
Kuznets FE DK — xkeaopamuunsiil unen noeapugma BBII na oywy nacenenus. Ocpanuuennas FE DK oyenena na
8b100pKe CMPAH, UMEIOWUX He MeHee 80CbMU HAOI00eHUll no uHOexcy [owcuHu.

HpI/IMe‘laHI/Iel COCTAaBJICHO aBTOpaAMU

[Ipn wuwHTepmpeTanuu pErpecCHOHHBIX  pe-
3yJABTaTOB  HEOOXOMUMO  YYMTHIBATH  MAacHITad
OOBSCHSIIOITNX TIEPEMEHHBIX 1 0 COOCHHOCTH MOJICITH
¢ ¢pukcupoBanHbIMU 3P dexramu. [Tockonpky BBIT
Ha Yy HACEJICHHUS BKIFOYCH B JIoTapu(HPMUIECKOM
dbopme, ero KodhQUIUEHT XapaKTEePU3yeT CBS3b
OTHOCHUTEJIbHOTO M3MEHEHHs JaHHOTO TOKa3aTess
C U3MEHeHueM uHjekca JIKWHU BHYTPH CTpaH BO
BpemeHu. B 06azoBoit FE-monenu koadduument
cocTaBisgeT —4.795, 4TO COOTBETCTBYET CHHKEHHUIO
unnekca Jxuan npubnuzutensHo Ha 0.048 myHkTa
npu yBennuenun BBII va nymry nacenenus na 1%,
IIPU TPOYMX PaBHBIX YCIOBUAX. I OCTambHBIX
OOBSICHSIIOIINX TEPEMEHHBIX, BBIPAKEHHBIX B
nporeHTax uin npoientax BBII, koadduimeHTs
OTpakaloT H3MEHEeHHe wuHAekca JKuHM 1npu
YBEJIMYEHUH COOTBETCTBYIOIIErO IIOKa3areist Ha
OJTUH TPOIIEHTHBIH MyHKT.

Haubonee ycToiuuBbie pe3yibTaThl MOTYYCHBI
st BBII wa aymy nacenenus. Koaddumment
npu ero JsorapudmMe COXpaHSeT OTPUIATEIbHBIN
3HaK M CTATUCTHYECKYI0 3HAYMMOCTh BO BCEX
paccMaTpuBaeMbIX  crielM(UKanusaX, — BKIOUYas
6aszoyto FE-monens (p=—4.795; p<0.01), monens
CO CTPaHOBBIMH UM TOJOBBIMH (PHKCHPOBAHHBIMH
spdexTamMu, HENWHEHHYI crenuUKanuio |
MOJIeNIb, OIEHEHHYI0 Ha OrpaHUYEHHOU
b6opke. B 06azoBoit momenu yBenmnuenue BBII
Ha Jylly HaceJlieHUus NpuOIu3uTeibHo Ha 1%
aCCOLIMMPYETCS €O CHIDKEHHMEM uHpekca JKuHu
Ha 0.048 myHKTa MpH MPOYMUX PABHBIX YCIOBHAX.
[TonyueHHbIE OLIEHKH YKa3bIBalOT HA YCTOMUYUBYIO
OTPHUIATETIFHYIO CTATUCTHYECKYIO CBSI3b MEXIY
U3MEHEHUEM YPOBHS 3KOHOMHUYECKOTO DPa3BUTHUS
U JIOXOJHBIM HEPAaBEHCTBOM BHYTPH CTpaH.
BwmecTe ¢ Tem OHM He mpearnosiaraloT TPUYUHHON
UHTEpIIpeTallii,  MOCKOJBbKY  HCIIOJIb30BaHUE
¢ukcupoBaHHBIX 3()(}HEKTOB HE HCKIIOYAET BO3-
MOXKHOU DHJIOTEHHOCTH, 00YCIOBICHHONW 00paTHOM
NPUYMHHOCTBIO W HEHAONoaeMbIMU (aKTOpaMH,

BbI-
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M3MCHSIOIUMHUCS BO BPEMCHH.

IIpoBepka HeNUHENHON 3aBUCUMOCTH HE BBbIS-
BHJIa DMITUPUYECKOTO TOATBEPIKICHHS THUIOTE3bI
Kysnena. Koaddumment npu kBagpare norapudpma
BBII na nyury HaceneHusl UMEET MOJIOKUTEIbHbIN
3HaK (f=0.547), 0lHAKO CTATUCTUUCCKH HE3HAUUM.
CrnenoBaTenbHO, TONyYEHHBIE pE3yNbTaTbl He
MO3BOJIAIOT TOATBEPANUTH HAJUYHE IMEepPEeBEPHYTON
U-o0pa3Hoil  3aBUCUMOCTH  MEXJYy YPOBHEM
OKOHOMHUYECKOTO Pa3BUTHUS U WHIACKCOM [[’KWUHU B
paccMaTpuBaeMoil BEIOOPKE.

B otninuue ot BBII Ha nymry HacesieHusl, rof0BOM
TEMIT 3KOHOMHYECKOTO pOCTa HE JEeMOHCTPHPYET
CTAaTHUCTUYECKH 3HAYMMOW CBSA3M C HHIEKCOM
JI>KWHM HU B OJTHOM M3 OCHOBHBIX crieniupukanuii. B
ba3oBoii Mojienu ko3 duumeHt cocrasiset 0.024,
a Tocje BKJIIOYEHHUS TOAOBBIX (DPUKCHPOBAHHBIX
s¢dexkro cuHmxkaercs jgo 0.002, ocraBaschk
CTaTUCTUYCCKU HE3HAYHMBIM. ITomyuenusie
pe3yNbTaThl CBUACTENBCTBYIOT O HEOOXOIUMOCTH
pasrpaHdYeHus] JOCTHUTHYTOTO YPOBHSA JKOHO-
MHUYECKOTO Pa3BUTUS U KPATKOCPOUHOU JTUHAMUKHU
BBIIIyCKa  TPU  HCCJIENOBaHUHM  JOXOJHOTO
HepaBeHCcTBa. OTCyTCTBHME  3HAaYMMOW  CBSI3U
Mexay temnamu pocta BBIT u unnexcom Ixunu
yKa3bIBaeT Ha TO, YTO YBEJINYEHHE COBOKYITHOTO
BBHIITyCKa caMo Mo cebe He 00s3aTenbHO COMpo-

BOX/IACTCSl  COKpalleHWeM JIOXOAHOH  nudde-
peHuuanuu. JlaHHBIA pe3yJbTar cieayer pac-
cMaTpuBaTh B KOHTCKCTEC PICCHe):[OBaHHﬁ,
OTMCUHAKOIIUX HCOAHO3HAYHOCTH B3aMMOCBSI3eH

MEXKIy SKOHOMHYECCKHM POCTOM M HEPaBEHCTBOM
(Banerjee & Duflo, 2003; Barro, 2000; Deininger
& Squire, 1998; Forbes, 2000; Li & Zou, 1998).
Pesynprarbl 10 0e3paboTHIle MOATBEPIKAAIOT
3HAQYCHHWE pBIHKA Tpylda Kak OJHOTO U3
[CHTPAJbHBIX KaHAJIOB (DOPMUPOBAHUS TOXOITHOU
mupdepennmanun. KosppuuueHT mnpu HaHHOM
MOKa3aTesie MOJIOKUTENICH U CTATUCTHYCCKH 3HAYMM
B OCHOBHBIX CHCHU(HUKALUIX CO CTaHAAPTHBIMU
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omunbOkamu Jlpuckomna-Kpaas. B 6a3oBoit mogenu
yBEeJIMYCHUE YpOBHsA 0e3paboTHIBI Ha  OIUH
MIPOLIEHTHBIA IMyHKT CBS3aHO C POCTOM MHJEKCa
Jbxunn npubnusutensHo Ha 0,068 myHKTa TpH
MPOYMX PABHBIX YCJIOBHAX. OKOHOMHYECKas
WHTEpIpeTanuss 3TOro pe3yibraTa COCTOMT B
TOM, YTO OTpaHUYEHHE JOCTyNa K TPYAOBBIM
JI0X0/laM YCHJIMBAeT PA3JINYUs MEXAY 3aHATBIMU
U HE3aHATHIMH JIOMOXO3SHCTBaMH, a TaKxke
MOBBIIIAET PUCK KOHLIEHTPAIMK JJOXOJ0B Y TPYTIII,
COXPAHAIOIINX YCTOMUMBOE MOJIOKEHHE Ha PHIHKE
Tpyna. CoxpaHeHue TOJOKUTEIbHOW CBSI3M B
JAByXcTOpoHHel FE-mozenu u B OrpaHHYEHHON
BBIOOpKE TMOKA3bIBACT, YTO AAHHBIA PE3yNbTaT He
CBOJIUTCSl HA K OOIICH BPEMECHHON TUHAMUKE, HU
K OCOOCHHOCTSIM HecOalTaHCUPOBAHHOW IaHEINH.
OH TakXke coriacyercs C HCCICAOBAHUSIMU, B
KOTOPBIX M3MEHEHHs Ha PBIHKE TPyJa, UMIOPTHas
KOHKYpPEHIIUSI W TEXHOJOTMYECKHe  CABUTHU
paccMaTpuBaroTCsl Kak  (pakTopel, CIIOCOOHBIE
YCHJIMBATh pa3inyusi B 3aHATOCTH U 3apaboTKax
(Acemoglu & Restrepo, 2019; Autor et al., 2013).
Toprosas OTKPBITOCTh JIEMOHCTPHUPYET
Haubosiee TOCIENOBATEIbHYIO MOJOKUTEIBHYIO
cBs3b C uHAekcoM JDkuHmM: ee KodpPuIMEHT
CTaTHUCTUYECKH 3HAYMM BO BCEX KIIFOYEBBIX
cnernudukanusax. B 0a30Boi Mozienu yBeauueHUE
TOPrOBOM OTKPBITOCTH HA OAVH ITPOLICHTHBIN ITYHKT
BBII acconuupyerca ¢ pocrom uHjekca JKuHU
npumepHo Ha 0,027 myHKTa, TOT/1a Kak yBeJTHYeHHE
Ha 10 IPOLIEHTHBIX MYHKTOB COOTBETCTBYET POCTY
npubnu3uTesibHo Ha 0,27 myHKTa. DTOT pe3yabTar
TpeOyeT O0COOCHHO OCTOPOYKHOW HWHTEPIIPETAIIHNH,
MIOCKOJIbKY OH OTJIMYAaeTcss OT OTpHUIaTeIbHON
[IApPHON KOPpENSILUU MEXKJY TOPrOBOM OTKpbI-

TOCThI0O U uHjAekcoM Jlxunu. PacxoxjaeHue
00BsICHIETCS pa3iauyuem aHAJIMTHYCCKUX
YPOBHEM: KOpPPENALMOHHBIA aHalu3 OTpPaKkaeT

[IPEUMYI1IECTBEHHO MEKCTPAHOBBIE PA3IUYHSL, TOTAA
kak FE-Mozmenb wuCHONIb3yeT BHYTPUCTPAHOBYIO
nuHaMuKy. [ToaTomy Gosee OTKpBITBIE YIKOHOMHKH
B CpelHEeM MOTYyT XapaKTepu3oBaThcsi Ooiee
HHU3KHM YPOBHEM HEPABEHCTBA, OJHAKO YBEJU-
YEHUE OTKPBITOCTM BHYTPU OJHOW M TOH ke
CTpPaHbl BO BpPEMEHHU CIIOCOOHO COMPOBOXKIATHCS
ycwiieHueM  joxomHod  nuddepennuanuu. B
S9TOM CMBICJIE IIOJYYEHHBIH pPE3yJlbTaT COOT-
BETCTBYET MCCIICJOBAHUSM O HEOJHO3HAUYHBIX
pacnpenenuTeNbHBIX TOCISACTBUAX TII00aTH3aun
u BHemHel Toproeiu (Goldberg & Pavenik, 2007,
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COLMAJIBHAA TTOJIMTUKA 1 KAYECTBO XXM3HU

Jaumotte etal.,2013; Meschi & Vivarelli, 2009; Nam
et al., 2024), HO YTOYHSIET UX 3a CUET MaHEIHHOU
OIICHKH: TOproBas OTKPBITOCTh HE SABIsAETCSA
YHHUBEPCAIBLHBIM (DAKTOPOM CHHIKCHHUSI WM POCTa
HEPaBEHCTBA, MOCKOJIBKY €€ MOCIEACTBHS 3aBUCAT
OT paclpeiesieHUs] BHEIIHETOPIOBBIX BBITOA U
aJaNTallMOHHBIX U3JEPKEK MEeXAY CEKTOpaMH,
perroHaMu | rpymniamMu pabOTHHUKOB.

Pesynprarel o ypOaHuzauuu, MpupoIHON peHTe
¥ MHQISIUA UMEIOT MEHEee YCTOHUMBBIN XapakTep.
VYpbaHnzanust OTpUIATEIbHO CBsI3aHA C WHJEKCOM
Jlxunu B 6a3oBoii FE-Mozenu, 4To MOXET OTpaxarb
POJIb TOPOJICKOTO PAa3BUTHSA B paCIIUPEHUH JOCTYyTa
K 3aHATOCTH, HWH(PACTPYKType H COLHAIBHBIM
yciyraMm; OJHAaKO TOCJI€ BKJIIOUEHHUS TOOBBIX
3((}eKkToB craTUCTHUECKass 3HAYUMOCTh JTAHHOTO
nokasatens wucuesaeT. lloatomy ypOanu3zauio
1[eecooOpa3Ho  paccMarpuBaTh  Kak  (hakTop,
YyBCTBUTEIBHBI K CHENU(HUKAINK, a HE Kak
YCTOMYMUBBIA KOPPEJSAT JOXOJHOIO HEPABEHCTBA.
IIpuponnas peHTa MPEUMYILIECTBEHHO HMeEeT
TIOJIOKUTENIbHBIM 3HaK, HO €€ CTaThcTUYecKas
3HAUUMOCTh HECTa0WJIbHA, YTO HE TIO3BOJSET
clleflaTh BBIBOJ, O HAJIWYUMU YCTOMYMBON CBS3U
MEX/y pecypCcHOM 3aBHCHUMOCTBIO M HHIEKCOM
JxuHu B paccmarpuBaemMoil naHenu. bonee
KOppEKTHasi MHTEepIIpeTanust COCTOUT B TOM, YTO
pacmpenenuTeabHble  MOCIEACTBUS ~ PEHTHBIX
JIOXOJ10B,BEPOSTHO,3aBUCITOT UHCTUTYIIMOHATIHHON
cpenbl, (HUCKATbHBIX MEXaHU3MOB, CTPYKTYPHI
COOCTBEHHOCTH M KauecTBa TOCYIapCTBEHHOTO
ynpasinenus (Parcero & Papyrakis, 2016; Sawadogo
& Ouoba, 2024). Uudusanus Takke HE MOKa3bIBACT
CTaOMIBLHOM CTAaTHCTHYECKOM CBSI3HM C HMHIEKCOM
JxunM.

IIpoBepka yCTOWYMBOCTM TO cOCTaBy HecOa-
JAHCUPOBAHHON MaHENN MOATBEPKIAeT OCHOBHBIE
BbIBOJIBI. Ilociie WCKIOueHus CTpaH, UMEIONINX
MEHEE BOCHMH HaOMIONEeHMI 1Mo MHACKCY [l KuHwH,
orpaHuveHHas BbIOOpKa coctaBmia 1 284 Habiro-
nenus mo 74 crtpanam. Ilpu »TOM 3HaKM U
CTaTUCTHYECKAs 3HAYMMOCTb KOA(PPHUIINEHTOB MPH
BBII na nyury Hacenenusi, 6e3paboTHIIEC U TOPTOBOM
OTKpBITOCTH  coxpanstorcs.  CremoBareibHO,
BBISIBJICHHBIE CBSI3M HE SBISIOTCA CJIEICTBUEM
BKJIIOYEHHS] CTpaH C EIUHUYHBIMHM WIH DPEIKUMU
HaOTIOCHUSIMH 1 COXPAHSIOTCS IPH O0Jiee CTPOroM
TpeOOBaHUU K MOJIHOTE JTAHHBIX.

JononHuTenbHass  NpoBepKa  yCTOHYMBOCTH
OblyIa MpOBE/IeHa C YUETOM pa3IMunii B KOHIIETIIHN
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07arocoCTOsIHHSA, HCIONB3yeMOW TIpU  pacyere
unnekca Jxuau. Jlns sroro 0as3oBas Mojelb
¢ (UKCHPOBaHHBIMH CTPAHOBBIMH AP PeKTamu
Oblla OTAENbHO OLIEHeHa I HaOIIOACHUM, B

KOTOPBIX MHJEKC J[PKHHU paccuuTaH IO JIOXOJaM,
1 JIJIsl HAaOJFOJICHUH, OCHOBAHHBIX HA MOTPEOJICHUU.
Pesynbrarel npejicraBieHbl B Ta0IUIE 6.

Tabmumna 6. HpOBepKa yCTOfI'-IPIBOCTPI PE3YABTATOB C Y4ETOM KOHLIECTINUU 6JIaFOCOCTO$IHI/I$I, HCHOHBSyCMOﬁ 1Ipu pacyeTe UHJACKCa

Joxuan

Table 6. Robustness check by welfare concept underlying the Gini index

IlepemenHast

Gini mo goxoxam

Gini mo norpedaeHn10

Log BBII na gymy nacenenus, I1I1C

-4.850%** (0.548)

-4.384%%% (0.743)

Poct BBII

-0.013 (0.015)

0.119%** (0.024)

BespaboTuia

0.073** (0.032)

0.125%* (0.054)

ToproBast OTKpBITOCTB

0.030%** (0.006)

0.041*** (0.011)

IIpuponHas penra

0.095 (0.100)

0.029 (0.035)

YpOanusanus -0.344%** (0.054) 0.116%** (0.019)
Wndsiums -0.051%* (0.027) -0.037* (0.020)
CrpanoBble 3Q(eKTs Ha Ha
CraHgapTHBIC OIUOKU Driscoll-Kraay Driscoll-Kraay
Habnronenus 997 372
CrpaHsl 57 36

B cxobrax npusedenvt cmanoapmuvle owubdku puckonna-Kpaas ¢ maxcumanvuovim nacom 3; *** p < 0,01, ¥* p <
0,05, * p < 0,10. Pazoenenue 6b100pKuU bINOIHEHO 8 COOMBEMCMBUL ¢ KOHYenyuell 61a20CoCMOs UL, UCNOIb3YeMOl
Bcemupnwviv bankom npu pacueme unoexca JJoicunu: 00xo0bl uiu nompedieHue.

PaznenpHOE OllCHWBaHME IO THITY MOKa3aTels
071arocoCTOsIHMS ~ TOATBEPIWIO  YCTOHYMBOCTD
OCHOBHBIX B3aMMOCBSI3€H, BBISIBICHHBIX B 0a30-
Boii Monenn (tabmuna 6). Koaddumument mnpu
norapudme BBII Ha mymnry HaceiaeHUs COXpaHseT
OTPHUIIATCNIFHBIH ~ 3HaK M CTaTUCTUYECKYIO
3HaYUMOCTh KaK B TIO/IBEIOOpKE, OCHOBAaHHON Ha
noxonax (p=-4.850;p<0.01), Tak u B 1ogBbIOOPKE,
OCHOBaHHOH Ha morpebiennn (f = —4.384; p <
0.01). ITomoxxuTenpHAs CTATUCTUYCCKU 3HAUUMAS
CBSI3b C MHJIEKCOM [IKMHU TaKkKe COXpaHseTcs JUIs
6e3padoTHIIbI ¥ TOPTOBOI OTKPBITOCTH.

Haubonee 3ameTHBIC paznuuusi MEXIYy IOJI-
BBIOOpKAMH  BBISIBJICHBI  JUISI  9KOHOMHYECKOTO
pocra u ypbanuzanuu. Koaddunuenr npu temie
pocra BBII crarucruuecku He3HauuMM  IIpU
HCTIONb30BaHnnu uHAeKca Jxuam mo moxomam (f3
= —0.013), Torma kKax B MOABBIOOPKE, OCHOBAHHOM
Ha MOTpeOseHnH, HaONIOJaeTCsl MOJOKHUTEIbHAS
craructuyeckn 3Haummas cBsa3b (B = 0.119; p <
0.01). Jns ypOaHu3amuu pa3iandaceTcss HE TOJBKO
BeJIMYMHA, HO W HampariieHHue KoddduimeHra:
—0.344 (p < 0.01) B mepBo¥i MOABHIOOPKE MPOTUB
0.116 (p < 0.01) Bo BrOpOIA. IIpUpogHas peHTa HE
JIEMOHCTPUPYET CTATUCTHUECKU 3HAYUMOM CBSI3H C
nHAeKkcoM /[PKMHYW HU B OJHOW M3 MOJICJICH, TOIIa
KakK KO3(QQHUIUEHT pU HHPIISAIUN B 000HX CITyqasx

MMEET OTPHUIATCIbHBIA 3HAK W JOCTHUTACT JIUIIh
10%-r0 ypOBHS 3HAYUMOCTH.

Takum oOpazom, pesynbrarsl 1o BBIT Ha myury
HacesieHHs, 0e3paboTHIIe U TOPrOBOW OTKPBITOCTH
COXPaHSIOTCS TPU PA3ACIBbHOM OIICHUBAHUU JBYX
MTOIBBIOOPOK, TOT/IA KAaK OIICHKHA IKOHOMHUYECKOTO
pocta ®W ypOaHM3AIMU XapaKTEPU3YIOTCA CY-
IECTBCHHBIMU paznuuusMu. [Ipu uaTEpmpeTanm
MOCJICAHUX CIIEAYET YUUTHIBATh, YTO MOIBBIOOPKH
pa3IUYaroTCsl HE TOJNBKO KOHIICTITUCH WM3MEpPEHIS
0JIarOCOCTOSIHUAS, HO W COCTAaBOM CTpaH, YTO HE
MO3BOJISIET OJHO3HAYHO OTHECTH BBISBICHHBIC
PaCXOXKIIEHUS HCKITIOUUTEIFHO K CIOco0y pacdeTa
naaekca [[xunu.

CormocraBieHne pe3yJIBTaTOB OCHOBHBIX
MozeNeld M JOTOJHUTEIBHBIX TIPOBEPOK YCTOM-
YUBOCTH C BBIIBHHYTHIMH THIOTE3aMU ITOKa-
3pIBACT, YTO HamboJee  IMOCIeAOBATEIbHEIC
CTaTUCTHYECKHE B3aMMOCBS3HU BBISIBICHBI 1T BBII
Ha JOyIly HaceleHUs, 0e3paboTHIlbI U TOPTOBOM
OTKpbITOCTH.  OTpHIATENBHBIA  KOAPPUIHEHT
npu sorapupme BBII Ha aymy HaceneHus
COXpaHsET CTAaTUCTUYCCKYIO 3HAYMMOCTH BO BCEX
crienuGUKaIUIX, BKIF0Yas pa3neIbHOE OIICHUBAHNE
nokazaresnei JPKuHU mo 1oxonaM u OTPEOICHHIO,
4qTO coracyercs ¢ runore30it H1. [Tonoxxurenbras
CBsI3b Oe3paboTuibl ¢ MHIAECKCOM JIKHMHU Takxke
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COXpaHsieTCss TpPU HM3MCHEHUH Clelu(HUKaluu H
cocTraBa BBIOOPKH, MOATBEPKIasi YCTOHUYMBOCTD
pe3yibrara, MpeyCMOTPEHHOTO TUIIOTE30H
H3. Amnanornynsle pe3yabTaThl MOJYYEHBI IS
TOPrOBOM OTKPBITOCTU: IOJIOKHUTEJIBHBIA 3HAK
M CTaTUCTHYECKas 3HAUYUMOCTh Kod(duimeHra
BOCIIPOM3BOAATCS  BO  BCEX  PACCMOTPEHHBIX
MOJIEJISIX, YTO COOTBETCTBYeT runoreze H4.

OcTanbHBIE TUITOTE3bI HE TOTYYHIIN Y CTOMYNBOTO
SMIUPUYECKOTO MOATBep:kAeHus. [ Temna pocra
BBIIoxunaemas oTpuLiaTeabHas CBsI3b HE BBISIBICHA
(H2), Tor/a xax nmonoXuTeNbHbIN KOAPPUIIHEHT PH
MIPUPOJIHOM pEHTE HE COXpPaHAET CTaTUCTHYECKYIO
3HAYMMOCTh B OONbIIMHCTBE crierudukanuii (HS).
OtpunarenbHasi CBsA3b ypOaHH3alHMU C WHACKCOM
JIxuHY HAOMIONASTCSI TUIb B OTACIBHBIX MOJIEISX
Y MEHSIET HalpaBJIeHHE B IO/IBBIOOPKE, OCHOBAaHHON
Ha TIOTPEOJCHHU, BCIEACTBUE YETr0 THIOTE3a
H6 Taxke He monmTBepxaaeTcs. Pe3ymbTaTsl 1o
WHQISUN HE COOTBETCTBYIOT MPEIIOJIaraeMoOMy
MOJIOKUTENIbHOMY — HampasieHuto cBsizu  (H7):
B OCHOBHBIX crenupukanusx koddduimeHt
CTaTHUCTUYECKH HE3HAYMM, a TMpH pa3JIe’IbHOM
OLICHUBaHHUU JIBYX MOJIBEIOOPOK uMeeT
OTpHLIaTeNbHBIN 3HaK. Takum oOpa3om, Hambojee
YCTOWYMBBIE PE3YNIBTAThl UCCIIEAOBAHNS OTHOCATCS
K YPOBHIO 3KOHOMHYECKOTO Pa3BUTHS, COCTOSHUIO
pBIHKA TpyJa U TOPTOBOM OTKPBITOCTH, TOTAA Kak
OLICHKH OCTAJIBHBIX (DAaKTOPOB XapaKTEpU3YIOTCS
OoJpliell YyBCTBHTENBHOCTBIO K CHEUU(UKAIH
MOJIEJIU M COCTaBY BBEIOOPKH.

3AK/IIOYEHHUE

[IpoBeneHHOE  MccleoBaHUE — IO3BOJIMIIO
BBISIBUTH TPU 3KOHOMHYECKHE XapaKTEepPHUCTUKH,
COXpaHAIOIIME  YCTOHYMBYIO  CTaTHMCTUYECKYIO
cBa3b ¢ wuHuaexkcom Jlxumaum: BBII Ha paymy
HaceJeHus, 6e3paboTHIly U TOPTOBYIO OTKPHITOCTb.
OtpunarensHas cBs3p BBII na nymry naceneHus
¢ uHAekcoM JDKMHU, a TakXke TIOJIOKUTEIbHbIE
KO3 UIMEHTB Tpu  0e3padoTHile M TOPTOBOM
OTKPBITOCTH COXPAHSIOTCS B  aJbTEPHATUBHBIX
cnenrGUKANUsIX MOJACIH, TP  OrpaHHYCHHUH
BBIOOPKH TIO TIOJTHOTE HAOIIOCHUN M pa3ieibHOM
OLICHUBAHUU TIOKa3aTesned JPKUHM, pacCUUTaHHBIX
o joxojaM M morpebneHuto. B omnuume ot
YKa3aHHBIX MEPEeMEHHbIX, KPaTKOCPOUYHBIH pPOCT
BBII, npupoanas peHra, ypoanu3zanus 1 HHQIS I
HE JIEMOHCTPUPYIOT COMIOCTaBUMOMN yCTOMUYUBOCTH:
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BEJIMYMHA, HaNpaBlieHHEe W CTAaTUCTHYECKas 3Ha-
YUMOCTH OTJEIBHBIX KO3()(DOUIIMCHTOB H3MEHSIOTCS
B 3aBUCHMOCTH OT CHCUU(PHUKAINNA MOJCIH H
cocTaBa HCIONb3yeMoil BbIOOpKH. [lomyueHHbIE
pe3ynbTaThl CBHUIETEIHCTBYIOT O HEOOXOAWMOCTH
pasrpaHuueHHsl JAOCTUTHYTOTO YPOBHS OKOHO-
MHYECKOTO Pa3BUTUSI W TEKyIleH JWHAMHKH
BBIITYCKa, a TAK)KE yueTa COCTOSIHUSI PhIHKA TPy/a 1
BHEIIHEAKOHOMHUYECKONH OTKPBITOCTH MPH aHAIH3E
JIOXO/THOTO HEPaBEHCTBA.

ITonmy4yeHHBIE OLEHKM XapaKTEpU3YIOT YCTOM-
YHMBBIE BHYTPHCTPAHOBBIE CTATUCTHYECKUE acco-
[UalliY, BBISIBICHHBIE Ha OCHOBE MEKCTPAaHOBOM
NaHenbHOH BBIOOpKH. VX mpuunMHHAs WHTEp-
npeTanusi OrpaHHYeHa BO3MOXHOCTBIO —00paTt-
HOW TNPUYUHHOCTH, OJHOBPEMEHHOCTBIO H3Me-
HEHWH U BIWSHAEM HEHaOIoNaeMbIX (aKTopoB,
M3MEHSIIOIIUXCS BO BpeMeHH. Mopenn ¢ Quk-
CUPOBAHHBIMU 3P PEKTaMU MO3BOJSIIOT YUYHUTHIBAT
MOCTOSIHHBIE CTPAHOBBIC XapaKTEPUCTUKHU, OAHAKO
HE YCTPaHAIOT YKa3aHHbIE WCTOYHUKU OHJIO-
reHHocTd. [lodTOMY pe3ynbTaThl HCCICAOBAHUS
HO3BOJISIIOT  OHPENENUTh  MaKpOIKOHOMHYECKHE
U CTPYKTypHBIC IapaMeTpbl, HauOoyee Tmoce-
JIOBaTEeNIbHO CBS3aHHBIC C TUHAMHKOW JIOXOTHOTO
HEPaBEHCTBA BHYTPH CTPaH, COXPAHSISI OTpaHHYCHHS

B OTHOUICHUM  YCTAHOBJICHUS  HAIPABIICHMS
MIPUYUHHOIO BO3/IEUCTBUSI.
OrpunarensHast cBa3p  BBII  wa  nymy

HacelleHUsT ¢ MHIEKCOM JIKUHHM COXpaHseTcs BO
BCEX MPOBEICHHBIX MPOBEPKAX, YTO YKa3bIBaeT Ha
YCTOMYUBOCTh B3aWMOCBSI3H MEXKIY JOCTUTHYTBIM
YPOBHEM JKOHOMHUYECKOTO Pa3BUTHSI U MEHbBIIECH
BBIPQKEHHOCTBIO  TOXOAHOH  JauddepeHnnanim
B paccmarpuBaeMoil masenu. s Temma pocra
BBII conocraBuMoro pesyiapTaTa HE IOJYy4EHO.
B ocHoBHBIX crnenmduKanusXx W B BBIOOpPKE,
OCHOBaHHOM Ha JI0X0JaX, €ro Kod(QQHUIUEHT
CTaTUCTHYECKH HE3HauWM, TOTAa Kak IpH
WCTIONIb30BaHUK WHEKca J[PKUHH, pPacCUNTaHHOTO
MO TOTPEOICHUIO, BBISIBISICTCS TOJOKUTEIbHAS
CTaTUCTHYECKH 3Ha4YMMasi CBs3b. [lomydyeHHbIE
pasziauuus  MOATBEPXKIAIOT  YYBCTBUTEIBHOCTH
KpaTKOCPOYHOH JWHAMHMKH BBIIYCKa K CHOCOOY
U3MEpeHUs] OJaroCOCTOSIHMS H HE TO3BOJSIOT

paccMarpuBarh  SKOHOMMYECKHH  pOCT  Kak
YCTOMYMUBBIA  KOPPEIAT CHUXEHHUS JIOXOIHOI'O
HEPABEHCTBA.

[onoxxuTebHas CBsI3b 0€3pa0OTHIIBI C UHICKCOM
JKMHM TOITBEPIKIACT 3HAUMMOCTh PhIHKA TPY/Ia KaK
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OJTHOTO U3 KJIHOUEBBIX MEXaHU3MOB (hOPMHUPOBAHUS
noxonHoit  nuddepennmanuu.  OrpaHUYCHHBIN
JOCTYNl K 3aHSATOCTH H TPYAOBBIM JOXOJaM
YCUJIMBACT Pa3Inyusl MEKYy TPYIIaMU HACCICHUS
U TIOBBIIIAET BEPOSTHOCTH KOHIIEHTPAIIUU JIOXO0B
y GoJee 3aIUIIeHHBIX YIACTHUKOB YKOHOMUYECKOM
cucteMsl. [loaToMy aHaTu3 TOXOAHOTO HEPABEHCTBA
HE MOXET OTpPaHUYUBATHCS arperupoOBAHHBIMU
MaKpPOIKOHOMHYECKUMHU MTOKA3aTEISIMU; OH JTOJKEH
YUHUTHIBATh KAY€CTBO PAOOUUX MECT, yCTOHYHBOCTh
3aHITOCTH, MPO(ECCHOHANIBHYI0 MOOWIBHOCTh U
CIIOCOOHOCTh JKOHOMHUKH BKJIIOYATH Pa3IUYHBIC
COIMAJIbHBIC U JIeMOTpaUuecKue Tpynibl B
MPOTYKTUBHYIO TPYIOBYIO IEITEIbHOCTD.

[TonoxuTenbHast CBA3bL TOPTOBOM OTKPBITOCTU
¢ uHIekcoM J[KUHU HE JODKHA PaccMaTpUBATHCS
KaKk apryMeHT B TIONb3y OTPAaHUYCHUS BHEIIHE-
SKOHOMHYECKOH uHTerpaiuu. bojaee o00cHOBaHHas
UHTEPIIPETAIlUs COCTOUT B TOM, YTO PACIIUPEHUE
BHEIITHETOPTOBBIX CBSI3€H MOXKET COMPOBOXKAATHCS
HEOJMHAKOBBIM PACIIPEACICHUEM BBITOl U ajar-
TAIIMOHHBIX H3JEPKEK MEXKIY CEKTOPaMH, PETHO-
HaMU W TpyMIaMu pabOTHUKOB. B 3TUX yciIoBHSIX
BHEIIHETOProBasi MOJIMTUKA TPEOYET COMPSIKEHUS
¢ MepamH B cdepe 3aHATOCTH, MPO(HeCCHOHATBHON
aZanTaluy, pa3BUTUS YEIOBEUECKOTO KamuTajaa |
pETHOHAIBHOTO BHIPABHUBAHUSL.

Hns Kaszaxcrana moiiydeHHBIC peE3ylbTaThl HE
SIBJISIIOTCS TIPSIMBIM AMITUPUYCCKUM 3aKIIOUCHUEM,
MOCKOJIBKY HCHOJb3yeMasi MOJCNb OCHOBaHAa Ha
MEKCTPAHOBOM TMaHENM W HE BBIICISCT CTpPaHy
B Ka4eCTBE CaMOCTOSTEILHOTO OOBEKTa OICHKH.
Bmecte ¢ TeM OHHU 3a7al0T METOIOJIOTHUYECKYIO
OCHOBY JIJISI TOCJIEAYOIIET0 aHATM3a HAITMOHAIIBHBIX
U pEerHoHaIbHBIX JaHHBIX. OCO000€ 3HAaUCHUE UMEET
MPOBEpPKa TOT0, KaKUM 00pa3oM 3KOHOMUYECKOE
pa3BUTHE, 3aHATOCTb W BHEITHEIKOHOMUYECKAS
WHTETpaIUs CBSI3aHBI C PACTIPEICICHUEM JT0XO0B
MEXIy OTpacisIMU, TEPPUTOPUSIMU U TPYyMIIaMu
pabotHukoB. Takoil TOAXOZ TMO3BOJUT MEPEUTH
OT AarperupOBaHHBIX OLEHOK K BBISBICHUIO
KOHKPETHBIX MEXaHU3MOB PacIpeIeTICHUS BBITO U
HU3IEPKEK SKOHOMUUECKOTO PA3BUTHSI.

OrpanudeHus  UCCJICNOBAHUS  CBSI3aHBI  C
OTCYTCTBUEM ITOJTHON MPUYNHHON UICHTH(PHUKALINY,
OCOOCHHOCTSIMU COIMOCTAaBUMOCTH MEXJTyHApPOJI-
HBIX JaHHBIX TI0 HEPABEHCTBY W BO3MOXKHOM
YyBCTBUTEIBLHOCTHIO OTACIBHEBIX OI[CHOK K COCTaBY
BBIOOpKU. Pa3zjienibHOE OllCHHMBaHUE HAOJIONCHUH,
B KOTOPBIX wWHACKC JDKWHH paccyuTaH II0
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J0X0JlaM H TOTPEOJICHUIO, TO3BOJMIIO YYECTh
OHO W3 OCHOBHBIX pa3IU4YMi B KOHIIETIIHN
u3MepeHus:  OarocoCTOsHUSI U IOATBEPIHUIIO
ycToMunBOCTh pe3ynsraroB no BBII Ha aymry
HacesieHusl, 0e3paboTUIIC U TOPrOBOM OTKPBITOCTH.
BwmecTe ¢ Tem BbISBICHHBIE pa3InyMsl B OIEHKaX
9KOHOMHMYECKOTO  pocTa M ypOaHU3auu
MOKA3bIBAIOT, YTO CHOCOO TIOCTPOEHHUS 3aBHCH-
MOW TIEPEMEHHOM COXpaHseT 3HaueHue M
MHTEpIpeTanun OTAeNbHBIX (akropos. Ilepc-
MEKTUBBI JAJIbHEHIIEr0 MCCIEA0BAaHUSA CBA3aHbI
C TMNpUMEHEHHEM JIMHAMUYECKUX IaHEJIbHBIX
MoJiellel M MHCTPYMEHTAIbHBIX MEPEMEHHBIX,
MCIIOJIb30BaHUEM aJIBTEPHATUBHBIX 0a3 JAHHBIX 1O
pacnpenesIeHUI0 0X00B, a TAaKXKe NPOBEICHUEM
pasfe’bHbIX OLEHOK Uil TPpyHmH CTpaH C
Pa3IMYHBIMH CTPYKTYPHBIMU XapaKT€pPHUCTHKAMH.
JlononHuTENbHBIE BO3MOKHOCTH MPEIOCTaBIISAET
WCIIOJIb30BaHNE MUKPOJAHHBIX U pPErrHoHajIbHON
CTAaTHCTUKH,  TO3BOJISIOIINX  JAETATU3UPOBATH
MEXaHU3Mbl CBA3M HKOHOMHYECKOI'O pa3BUTHS,
3aHATOCTH M BHEIIHE3KOHOMMUYECKOH HMHTETpaluu
C pacrpeneaeHueM JOXO0I0B.
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