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Geographic fragmentation as a driver of institutional adaptation:
the cases of Indonesia and the Philippines

D.S. Ushakov?, T. V. Podolskaya® ©<
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ABSTRACT

Relevance. In the context of increasing global fragmentation — reshoring, re-
gionalization of economic blocks and strengthening of transactional barriers —
there is an acute problem of adaptation of national states to manage deeply
fragmented and heterogeneous spaces. The traditional paradigms of centralized
management and uniform spatial development have failed to meet this chal-
lenge, requiring the search for new models.

Research objective. The study aims to develop a holistic theoretical model, based
on the cases of Indonesia and the Philippines, explaining the genesis and per-
sistence of specific socio-economic systems (“island capitalism”) and associated
hybrid political regimes (“liquid state”) that arise under conditions of extreme
geographical fragmentation. It further argues that these phenomena should not
be understood as a set of pathologies, but rather as forms of systemic adaptation
with broader relevance in a world of increasing global fragmentation.

Data and methods. The study is based on a comparative analysis of cases
from Indonesia and the Philippines as marginal examples of development in
large archipelagic states. Qualitative methodology is used, including institu-
tional and spatial analysis, synthesis of data from international organizations
(World Bank, ADB) and empirical studies, as well as author conceptualization
of key phenomena.

Results. It was found that the critically high logistics costs (up to 24 % of GDP
by World Bank, 2013) make the classic industrialization of the periphery unfea-
sible, generating a sustainable system of “island capitalism” with economy hy-
perconcentration in the core and raw-material peripherization. In response, the
central state evolves into a “liquid state” — a hybrid, networked form of sover-
eignty using asymmetric autonomy;, fiscal patronage and maintaining territori-
al integrity through the creation of common infrastructure.

Conclusions. The experiences of Indonesia and the Philippines show that ex-
treme fragmentation does not form a pathology, but an alternative model of
economic-institutional adaptation. Practices of the “liquid state” and strate-
gies of survival in the conditions of “island capitalism” acquire universal im-
portance in a world where fragmentation becomes a new norm, offering tools
to manage complexity and maintain unity in the face of internal diversity and
high transaction costs.

© Ushakov D.S., Podolskaya T. V., 2026
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Teorpaduueckan pparmenTranusa
KakK JjpafiBep HHCTUTYIIUOHAJIBHOM ajanTauuu
(aa npumepe UHAOHEe3UHU U PIWINIIITNH)

I.C. Ymakos?, T. B. ITogonbckas® [
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b Poccuiickas akademus HapoOHozo X035ticmea u eocyoapcmeenHoti cysi6ul, FOxcro-Poccutickuti uncmumym

ynpaenenust, Pocmos-na-ZJony, Poccus; <l Podolskaya-tv@ranepa.ru

AHHOTAIIUS

AxTyanpHOCTb. B ycnoBusax Hapacratomiei rmo6anbHOl pparMeHTanuym —
peloKaLuy IPOU3BOJICTB, PETMOHAIN3AUY SKOHOMIYECKUX OIOKOB U YCU-
JIeHMSI TPAH3aKIMOHHBIX 6apbepOB — OCTPO BCTaeT IpobiieMa aflalTaluy
HallVIOHAJIbHBIX TOCYAAPCTB K yIIpaB/IeHNIO IITyOOKO pa30pBaHHBIMU Y HEOf-
HOPOJIHBIMM HPOCTPAaHCTBaMU. TpafiMLIMOHHBIE MapajuUIMbl LIEHTPann3o-
BAHHOTO YIIpaBlieHNs I paBHOMEPHOTO IPOCTPAHCTBEHHOTO Pa3BUTHS OKa-
3bIBAIOTCSI HECOCTOSITEIbHBIMM IIEPEf STUM BBI3OBOM, UTO TpebyeT IMoucKa
HOBBIX MOJIeNEeN.

Iens nccnegoBanus. Pa3zpaboTaTb LEIOCTHYIO TEOPETUIECKYIO MOJEIb, 00D-
SICHAIOIYI0 Ha puMepe VIHpoHe3un v OUININNH TeHe3NC U YCTONMIMBOCTD
crienMpu4ecKux COLMaNIbHO-9KOHOMUYECKMX CUCTEM («OCTPOBHOTO Kalu-
TaM3Ma») ¥ COIPSDKEHHBIX C HUMM TUOPUIHBIX MOMUTUYIECKMX PEXKUMOB
(«KMIKOTO rocyfapcTBa»), cOPMMUPOBAHHBIX IIOJ] BIMAHUEM KPUTUYECKOI
reorpaduyeckoil pparMeHTalVM, ¥ IIPOfIEMOHCTPUPOBATD, YTO 9T (eHOMe-
HBI IIPEJCTABIAIT co00iT He HabOop maTooruii, a popMy CHCTEMHOI afanTa-
LIV, Yeil OIIBIT 00JIaZiaeT YHUBEPCAIbHON 3HAYMMOCTDIO B YC/IOBYAX HapacTa-
foleit robanpHoOl hparMeHTaIn.

JJannbie u MeTofbl. ViccienoBaHMe OCHOBAaHO Ha KOMIIAPAaTMBHOM aHAJM3e
Kelicos VIHoHe3un 1 OUANIINNH KaK Ipefie/IbHbIX IPUMEpPOB Pa3sBUTHA KPYII-
HBIX TOCYHapCTB-apXmIenaros. VIcronmb3yeTcs KaueCTBEHHas MeETOJOMOTHA,
BKJIIOYAIOIasg MHCTUTYLMOHAIbHBIA U TPOCTPAHCTBEHHBIN aHA/IN3bI, CUHTE3
JaHHBIX MEXJ[YHapONHbIX opranusaunii (Bcemupusiit 6ank, ABP) u smnupu-
YeCKMX MCCTIefOBaHNUI, a TAK)Ke aBTOPCKast KOHLENTYa/IM3alys K/II0UeBbIX de-
HOMEHOB.

Pe3ynpTaThl. BeIAB/I€HO, YTO KPUTUIECKY BBICOKNE IOTUCTUYECKME U3TEPIKKI
(mo 24 % BBII, no manHbIM BcemupHoro baHka) fefaloT KIacCU4ecKyro NHY-
CTpManu3anuio nepudepun HeoCyIeCTBIMON, IOPOXKAAs YCTOMYMBYIO CUCTe-
MY «OCTPOBHOTO KallMTa/lN3Ma» C TUIIEPKOHLIEHTPalMell 3KOHOMMKY B SAfipax
U CBIPbeBOII epudepusanyiell OCTalIbHOM TepPUTOPUN. B oTBeT LieHTpanbHOe
TOCYAapCTBO 3BOJIIOLMOHUPYET B «KUJKOE TOCYAapPCTBO» — TUOPUAHYIO Ce-
TeByI0 (OPMY CyBepeHUTETA, UCIIOb3YIOMIYI0 aCUMMETPUYHYI0 aBTOHOMMIO,
(UCKaTbHBI TATPOHAX ¥ HOJiep>KaHue Le/IOCTHOCTY TePPUTOPUIU TTOCPef-
CTBOM CO3JaHUsI eAMHOI UHPPACTPYKTYPHI.

Brisoapl. OnpiT MHfoHe3sun 1 OUANINNH JeMOHCTPUPYET, YTO 3KCTPEMab-
Hasg ¢parMeHTanusa ¢GopMUpyeT He MATONOTUIO, @ aJIbTEPHATUBHYIO MOZE/b
5KOHOMMKO-MHCTUTYLIMOHANbHON afjanTanyy. [IpakTukm «KUgKoro rocy-
JapCTBa» M CTPaTerMy BbDKMBAHMA B YCIOBMAX «OCTPOBHOIO KaIMTaNM3May»
IpHOOPETAIOT YHUBEPCANBHYIO 3HAYMMOCTD B MUPe, Tie PpparMeHTanus cra-
HOBMTCSI HOBOII HOPMOIJi, IIpefaaras MHCTPYMEHTHI [/Is YIpaBIeHMs CTIOX-
HOCTBIO ¥ HOJfiepXKaHNUsA eNVHCTBA B YC/IOBUAX BHYTPEHHETO pasHOOOpasus
U BBICOKMX TPaH3aKIIMIOHHBIX U3JIePXKeK.
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Introduction

The accelerated globalization of the late twen-
tieth century fostered the perception of a “flat
world” in which advances in transportation, com-
munication technologies, and trade liberaliza-
tion would progressively reduce the significance
of geographic distance and spatial fragmentation.
Recent developments, however, challenge this as-
sumption. Growing geopolitical tensions, sup-
ply-chain restructuring, regionalization of eco-
nomic activity, and increasing demands for digital
sovereignty suggest that spatial barriers continue
to shape economic and political outcomes.

Rather than functioning as a fully integrat-
ed system, the contemporary global economy in-
creasingly exhibits characteristics of fragmenta-
tion, with significant transaction costs and in-
stitutional barriers separating different regions
and economic spaces. These developments bring

o~/

to the forefront an important research question:
how do states adapt their economic and gover-
nance systems to manage territories characterized
by high levels of internal fragmentation? Tradi-
tional models of centralized governance and spa-
tially uniform development often encounter sub-
stantial limitations under such conditions.

Large archipelagic states provide a particu-
larly useful setting for examining this question.
Countries such as Indonesia and the Philippines
constitute natural laboratories in which logisti-
cal discontinuities, uneven regional development,
and institutional heterogeneity are not peripheral
challenges but fundamental features of state for-
mation and economic organization. Their experi-
ence offers insights into the mechanisms through
which states respond to persistent geographic
fragmentation and the resulting economic con-
straints.
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Although there is substantial literature on lo-
gistics costs, regional inequality, and decentraliza-
tion in archipelagic states, these issues are typical-
ly examined separately. As a result, there remains
no integrated theoretical framework explaining
how extreme geographic fragmentation shapes
economic structures and governance arrange-
ments over the long term. In particular, limited
attention has been paid to the persistence of eco-
nomic concentration in archipelagic systems and
to the institutional adaptations required to govern
territorially dispersed populations. This study ad-
dresses this gap by developing a framework that
links geographic fragmentation to the emergence
of distinctive economic and political configura-
tions.

The study aims to explain how extreme geo-
graphic fragmentation influences economic or-
ganization and governance in large archipelag-
ic states, using Indonesia and the Philippines as
comparative case studies.

To achieve this aim, the study pursues four
objectives:

1. To assess the impact of logistics costs on in-
dustrial location patterns in Indonesia and the
Philippines;

2. To identity the principal adaptation strate-
gies adopted by peripheral islands, including dig-
ital-service specialization, high-value agricultural
exports, and tourism-oriented development;

3. To conceptualize the “liquid state” as a net-
worked and hybrid form of sovereignty adapted to
fragmented territories;

4. To compare governance instruments em-
ployed in archipelagic states, including decentral-
ization, asymmetric autonomy, and infrastruc-
ture integration, with those observed in continen-
tal ASEAN countries.

The central argument of the article is that
when geographic fragmentation reaches a criti-
cal level, it generates not merely obstacles to con-
ventional economic development but a distinctive
socio-economic configuration that may be de-
scribed as “island capitalism” This system is char-
acterized by a high concentration of economic ac-
tivity in a limited number of core regions and the
relative peripheralization of outlying territories.
To govern such a fragmented space, states increas-
ingly rely on hybrid arrangements that combine
centralized authority with delegated governance,
asymmetric institutional arrangements, and in-
frastructure-based integration. These adaptations
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may be understood as elements of a broader “lig-
uid state” model designed to manage high inter-
nal transaction costs.

The relevance of this framework extends be-
yond archipelagic settings. Continental states
with extensive and difficult-to-access peripheral
regions, such as Brazil's Amazon basin, Russia’s Si-
berian territories, or Papua New Guinea’s moun-
tainous interior, face comparable challenges of
weak territorial integration, high transportation
costs, and uneven development. Although the un-
derlying barriers vary in nature, including water,
distance, climate, and terrain, the governance in-
struments employed to address them often display
notable similarities. These include transport sub-
sidies, asymmetric autonomy arrangements, fis-
cal transfers, and large-scale infrastructure proj-
ects intended to strengthen territorial cohesion.
Consequently, the concept of the liquid state may
offer a broader analytical framework for under-
standing governance in territorially fragmented
environments.

The study employs a comparative case-study
methodology focused on Indonesia and the Phil-
ippines. These countries were selected because
they represent large developing archipelagic
states in which geographic fragmentation gener-
ates particularly significant economic and gover-
nance challenges. First, spatial discontinuities di-
rectly affect transportation costs and market inte-
gration. Second, their demographic and territorial
scale, with populations exceeding 270 million and
110 million respectively and territories dispersed
across thousands of islands, creates complex gov-
ernance demands. Third, the coexistence of re-
source-rich peripheral regions with highly con-
centrated manufacturing, financial, and admin-
istrative centres, notably on Java and in Metro
Manila, provides a suitable context for analysing
the dynamics of island capitalism and territori-
al inequality.

Theoretical framework

The study of the economic development of ar-
chipelagic states traditionally revolves around the
“fragmentation curse” paradigm. Classic works
on economic geography, dating back to von
Thiinen (1826), assume a homogeneous and con-
nected space, making their models poorly appli-
cable to the fragmented reality of islands (Krug-
man, 1991). As Krugman noted, the cyclical re-
lationship between the scale of production and
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local demand under conditions of economies of
scale naturally leads to hyper concentration: “Giv-
en sufficiently strong economies of scale, each
manufacturer wants to serve the national mar-
ket from a single location. To minimize transpor-
tation costs, it chooses a location with large lo-
cal demand. But the local demand will be strong
precisely where the majority of the manufactur-
ers choose to locate. Thus, there is a circularity
that then keeps a manufacturing belt in existence
once it is established” (Krugman, 1991, p. 142).

In the context of an archipelago, this cyclical
logic takes on catastrophic proportions, tightly
tying industry to a single dominant island. Mod-
ern research focuses on the direct economic losses
generated by such geography. As the World Bank
notes in its seminal report on Indonesia, “logis-
tics costs in archipelagos are not just high-they
are discriminatory, systematically excluding pe-
ripheral regions from national markets and glob-
al value chains™".

Empirical data confirms that in Indonesia,
“the costs of logistics... account for some 24 % of
GDP, higher than in neighbouring countries”?.
Specific cost gaps illustrate this systemic failure:
“the transportation cost for a 40-foot container
from Padang in West Sumatra to Jakarta is USD
600, which is more than three times higher than
the shipping cost between Singapore and Jakarta,
despite the shorter distance” (Sandee, 2017).

Similarly, “from Jakarta to Medan on Suma-
tra Island, road transportation required 4.7 days
and cost USD 320, and maritime transportation
cost USD 500 and required 1,9 days” (Malisan,
2013). Thus, the cost of shipping between islands
can be several times higher than the cost of in-
ternational shipping, creating an insurmountable
barrier to the development of manufacturing out-
side dominant centres such as Java (Abe & Wil-
son, 2008).

This basic economic inefliciency trans-
lates into a deep structural problem-chronic in-

! World Bank. (2015). Improving Indonesias freight lo-
gistics: A plan for action. Retrieved from: https://docu-
mentsl.worldbank.org/curated/en/617051540584814484/pdf/
WP-PUBLIC-2015-WBG-Improving-Freight-Logistics.pdf
(date of access: 22.01.2026).

2 World Bank. (2013). High logistics costs impede higher
economic growth for Indonesia. Retrieved from: https://www.
worldbank.org/en/news/press-release/2013/09/06/high-lo-
gistics-costs-impede-higher-economic-growth-for-indonesia
(date of access: 10.01.2026).
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terregional differentiation. Evidence from Indo-
nesia (Hill, 2014; Alisjahbana & Akita, 2020) and
the Philippines (Balisacan, 2007; Pede et al., 2012)
indicates that disparities in GDP per capita be-
tween the capital region and outlying island prov-
inces have persisted and, in some cases, increased
despite decentralization reforms.

The literature reveals two competing perspec-
tives. The first, rooted in classical economic geog-
raphy (Krugman, 1991), views hyperconcentra-
tion as a self-reinforcing but potentially revers-
ible outcome of economies of scale and transport
costs. From this perspective, infrastructure in-
vestment and trade liberalization should eventu-
ally disperse economic activity. The second per-
spective, emerging from empirical studies of
archipelagos (Hill, 2014; Baldacchino, 2006), sug-
gests that fragmentation creates a fundamentally
different equilibrium: not temporary concentra-
tion but permanent duality between core and pe-
riphery. These approaches disagree on three key
points: (a) whether logistics costs are a temporary
or permanent barrier, (b) whether decentraliza-
tion can reduce inequality, and (c) whether dig-
italization constitutes a genuine leapfrogging op-
portunity. The literature has not resolved this dis-
agreement because existing studies remain within
continental paradigms, treating archipelagos as
anomalous rather than analytically distinct.

The convergence hypothesis, key to neoclas-
sical growth models, collapses in the archipela-
go context. As Hill polemically notes, “the Indo-
nesian economy has long been characterized by
a sharp ‘Java/Outer Islands’ divide... Java and the
Outer Islands are not a single national economy,
but rather a core and an internal periphery, linked
by a relationship of raw material exchange” (Hill,
2014, p. 112). Over 70 percent of Indonesia’s man-
ufacturing industry is concentrated on a single is-
land?, forming a stable equilibrium rather than
a reversible pattern of concentration that market
forces might eventually correct, as in Krugman
(1991) for continental spaces, a finding consistent
with Samosir and Rajagukguk (2017).

The institutional response to these chal-
lenges is presented in the literature primarily
through the lens of decentralization. Smith (2008)

* BPS — Statistics Indonesia. (2022). Statistical yearbook
of Indonesia 2022. Retrieved from: https://www.bps.go.id/en/
publication/2022/02/25/0a2afea4fab72a5d052cb315/statis-
tik-indonesia-2022.html (date of access: 15.01.2026).
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views Indonesias large-scale decentralization of
2001 as a “natural experiment” i.e., a rapid, na-
tionwide policy change allowing comparative ob-
servation of governance outcomes across geo-
graphically diverse regions.

However, subsequent research (Hadiz & Rob-
ison, 2013) points to paradoxical outcomes: devo-
lution often strengthened local political-econom-
ic cliques, or “oligarchies”, without improving the
quality of public services and while redistributing
rather than reducing corruption risks. Thus, de-
centralization mitigated the risk of separatism but
did not address persistent economic inequality
and institutional gaps. The literature instead high-
lights a shift from a simple “center versus periph-
ery” dynamic toward the problem of multiple iso-
lated peripheries, each characterized by distinct
barriers and distorted incentives.

The contradiction between Smith (2008) and
Hadiz & Robison (2013) suggests that decentral-
ization in archipelagos produces ambiguous out-
comes: it reduces separatist risks but fails to nar-
row economic gaps. However, the literature has
not explained why the same institutional reform
yields such divergent assessments, partly because
scholars apply uniform metrics (e.g., Gini coeffi-
cient, fiscal autonomy) without distinguishing be-
tween core and peripheral islands.

The role of digitalization as a technologi-
cal solution has been actively explored over the
past decade. Reports by Google, Temasek, and
Bain* optimistically point to the explosive growth
of digital transactions on remote islands, inter-
preting these developments as an opportunity to
“leapfrog” traditional stages of industrialization.
However, critics (e.g., Herie, 2024) rightly point
out that the archipelago’s digital economy risks re-
producing and even exacerbating existing imbal-
ances by concentrating platform capital and ven-
ture capital funding in the same metropolitan
areas (Jakarta, Manila), creating a new kind of de-
pendency — digital.

Despite the extensive literature on logistics, re-
gional inequality, and decentralization in archipe-
lagic states, four specific gaps remain unaddressed.

First, no comprehensive theory explains why
hyperconcentration in archipelagos represents

* Google, Temasek, & Bain. (2023). e-Conomy SEA
2023 report. Retrieved from: https://www.temasek.com.sg/
en/news-and-resources/news-room/news/2023/e-Cono-
my-SEA-2023-report (date of access: 15.01.2026).
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not a transient pathology but a stable equilibrium,
which we term “island capitalism” Existing work
documents spatial concentration but does not
model its self-reinforcing dynamics under condi-
tions of extreme fragmentation.

Second, the concept of a “liquid state”, under-
stood as a networked and hybrid form of sover-
eignty that delegates authority to local elites, cor-
porations, and digital platforms, has not been fully
developed. The literature describes fragmentation
but lacks a corresponding governance model.

Third, systematic comparative analysis be-
tween archipelagic and continental ASEAN states
(e.g., Thailand and Vietnam) remains limited. As
a result, it is unclear whether archipelagic gover-
nance instruments are idiosyncratic or constitute
a distinct institutional type.

Fourth, the integration of economic geogra-
phy, institutional economics, and political science
perspectives remains underdeveloped. Logistics
studies are rarely connected to research on decen-
tralization, while analyses of digitalization often
neglect spatial theory.

This study addresses these gaps by construct-
ing an integrated model linking geographic frag-
mentation, island capitalism, and the liquid state
as a causal sequence.

Data and methods

This study employs a qualitative comparative
case study methodology (Yin, 2018). Indonesia
and the Philippines are selected as representative
cases of large archipelagic developing states. This
design allows identification of structural patterns
common to archipelagic states while controlling
for idiosyncratic national factors.

The analysis proceeds in four stages.

First, we compile and compare second-
ary data on inter-island logistics costs (as a per-
centage of GDP), regional GDP concentration
(core versus periphery), and sectoral specializa-
tion patterns.

Second, we review decentralization legisla-
tion (Indonesia, 2001; Philippines, 1991), special
autonomy arrangements (e.g., Papua and Bang-
samoro), and major infrastructure programs (in-
cluding the Sea Tollway, Palapa Ring, and RORO
systems), with a focus on governance instruments
designed to manage territorial fragmentation.

Third, based on the empirical patterns iden-
tified, we develop two theoretical constructs, “is-
land capitalism” and “liquid state” These con-
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structs are derived inductively from observed reg-
ularities rather than imposed a priori.

Fourth, the findings from Indonesia and the
Philippines are compared with those from conti-
nental ASEAN states (Thailand and Vietnam) in
order to identify governance features that are spe-
cific to archipelagic conditions.

The study relies exclusively on publicly avail-
able secondary data from international organiza-
tions (the World Bank for logistics performance
and regional inequality indicators, the Asian De-
velopment Bank for Southeast Asian econom-
ic data, and the International Monetary Fund
for GDP statistics), national statistical agencies
(BPS-Statistics Indonesia and the Philippine Sta-
tistics Authority), peer-reviewed journals in eco-
nomic geography, institutional economics, and
Southeast Asian studies (2010-2025), as well as
policy and industry reports.

Several limitations should be acknowledged.
First, the study is qualitative and does not test
causal claims using econometric methods; the
proposed causal chain (fragmentation > island
capitalism - liquid state) remains a theoretical
framework requiring future empirical validation.
Second, the analysis relies exclusively on second-
ary data. Third, the focus on two cases limits the
external validity of the findings. Fourth, the study
provides a cross-sectional rather than longitudi-
nal perspective. Although long-term panel data
on regional convergence and divergence would
strengthen claims regarding stable equilibrium,
such data are not consistently available across In-
donesian and Philippine provinces.

Despite these limitations, the study offers
a theoretically novel framework for understand-
ing archipelagic development, with potential im-
plications for governance in an increasingly frag-
mented global economy.

Results
“Island Capitalism” as a Consequence
of the Collapse of the Industrial Paradigm

The economic development of the classi-
cal nation-state in the 19th and 20th centuries
was inextricably linked to the industrialization
project, which envisioned the creation of an inte-
grated production system in a coherent territory
(Polanyi, 1944). For archipelagic states, this mod-
el proved utopian from the outset, giving rise, in-
stead of a diversified economy, to a phenomenon
that can be defined as “island capitalism” — a sys-
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tem where geographic fragmentation predeter-
mines an insurmountable hyper concentration of
capital and economic activity in one or two hubs
and the chronic peripheralization of the rest of the
world for raw materials (Wallerstein, 1974). This
phenomenon, as researchers note, is often charac-
terized by extreme dependence on external mar-
kets: “Island capitalism is often characterized by
an extreme form of openness and dependency,
where the ‘island’ becomes a spatial platform for
specific global functions-be it tourism, finance, or
resource extraction — leading to a fractured do-
mestic economy” (Baldacchino, 2006).

Statistics demonstrate this concentration with
alarming clarity. In Indonesia, the fourth-most
populous country in the world, the island of Java,
while occupying only 6,7 % of the land area, gen-
erates 58,5% of GDP, houses approximately 56 %
of the population, and — most tellingly — con-
tains over 70 % of the country’s manufacturing in-
dustry”. The economic power of the Jakarta met-
ropolitan area is such that its GDP is comparable
to that of all of Malaysia.

In continental Thailand, manufacturing is
relatively dispersed, with the Eastern region ac-
counting for 34 % and Bangkok for 28 % (a ra-
tio of approximately 1.2:1). In Indonesia, by con-
trast, the distribution between Java and Suma-
tra is much more uneven, at approximately 70 %
versus 15% (a ratio of about 4.7:1). This diver-
gence reflects a key structural difference: in ar-
chipelagic settings, industrial activity is far less
able to spatially disperse even when services can.
Peripheral islands tend to remain locked into
raw-material production, as value-added manu-
facturing is unable to offset high inter-island lo-
gistics costs.

In the Philippines, the imbalance is even more
acute: the National Capital Region (NCR), with
0,21 % of the country’s land area, produces 37,5 %
of its GDP®. The per capita GDP gap between
the NCR and the Bangsamoro Autonomous Re-
gion in Mindanao reaches a ratio of 6:1, one of the
highest rates of regional inequality in Asia.

* BPS — Statistics Indonesia. (2022). Statistical yearbook
of Indonesia 2022. Retrieved from: https://www.bps.go.id/en/
publication/2022/02/25/0a2afead4fab72a5d052cb315/statis-
tik-indonesia-2022.html (date of access: 19.01.2026).

¢ PSA (2022). 2022 Gross Regional Domestic Product.
Philippines statistic Authority. Retrieved from: https://rssol1.
psa.gov.ph/2022-gross-regional-domestic-product (date of ac-
cess: 10.01.2026).
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Attempts to overcome this concentration
through periphery industrialization policies en-
counter an insurmountable economic barrier —
extreme logistical costs. World Bank research es-
timates average logistics costs in Indonesia almost
twice as high as in mainland Thailand (~13%)”.
This figure is not abstract. It is embodied in con-
crete costs: shipping a 40-foot container from
Surabaya (East Java) to Ambon (Maluku Prov-
ince) costs approximately $2500, while shipping
the same container from Surabaya to Singapore
(twice the maritime distance) costs only $400-500
(Sariguna & Kennedy, 2019).

For a manufacturing company whose com-
petitiveness depends on razor-thin margins, such
a difference spells economic death. As a result, in-
vestment in industry outside the dominant cen-
ters is of a targeted, raw materials-oriented nature:
nickel plants in Sulawesi or oil palm plantations in
Kalimantan, whose products (ore, oil) have a high
unit value and low frequency of shipments, which
partially offsets transportation costs.

Thus, “island capitalism” is not a temporary
anomaly but a stable equilibrium arising in re-
sponse to objective geographic constants. The ar-
chipelago’s national economy is divided into two
qualitatively different zones:

1. The economics core (Java, Luzon): A zone
of classical industrialization and the development
of a highly productive service sector, integrat-
ed into global supply chains.

2.'The resource periphery: A zone of ex-
tractive and plantation economies, doomed to the
role of a supplier of raw materials and low-skilled
labor for the core, with chronically limited access
to high-quality public goods and investment in
human capital.

This internal duality is a direct consequence
of the economic cost of distance, which, in archi-
pelagic settings, reaches a critical magnitude that
physical distance alone does not capture.

Forced to exist in conditions where classi-
cal industrialization is economically irrational,
the archipelagos periphery develops its own, of-
ten informal and hybrid, adaptation strategies.
These strategies do not follow a linear “from raw

7 World Bank. (2013). High logistics costs impede higher
economic growth for Indonesia. Retrieved from: https://www.
worldbank.org/en/news/press-release/2013/09/06/high-lo-
gistics-costs-impede-higher-economic-growth-for-indonesia
(date of access: 10.01.2026)
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materials to high-tech” model but represent mar-
ket improvisation aimed at maximizing rent from
limited local assets while minimizing dependence
on expensive material logistics (Andadari, 2017)
(Table 1). The economies of peripheral islands
are becoming “access points” to unique resourc-
es—natural, recreational, even legal — leading to
the formation of three main types of regional eco-
nomic models.

First, hyper-specialization is occurring in
high-margin niches of agriculture and aquacul-
ture oriented not toward domestic consump-
tion but toward global premium markets, includ-
ing products such as palm oil, coffee, and organic
shrimp (Li, 2015; Fold & Pritchard, 2005; Neil-
son & Shonk, 2014; Montefrio & Sonnenfeld,
2019). This strategy is essentially geographic arbi-
trage: the unique natural capital of the periphery
(clean water, special climate, endemic species) al-
lows products to be sold at a price that absorbs ex-
treme logistical costs comparing with mass prod-
ucts. However, as Harvey rightly notes, “the abil-
ity of certain producers to command a monopoly
rent based on the unique qualities of a particu-
lar location (terroir) is always precarious... It de-
pends on the ability to maintain the distinctive-
ness of the product in the face of global compe-
tition and the power of intermediaries to capture
that rent” (Harvey, 2001, p. 402).

Second, a paradoxical model of the “digi-
tal enclave” emerges. The completion of large-
scale infrastructure projects, such as Indonesia’s
Palapa Ring (connecting over 500 cities with a fi-
bre-optic network), has created the technical ca-
pacity to overcome physical isolation. However,
as statistics show, digitalization does not elimi-
nate but rather transforms hierarchies. The Phil-
ippines has become a global hub for outsourc-
ing (Bodwell & Errighi, 2016), but employment
there is concentrated in relatively low-wage call
center and basic IT support sectors. In Indonesia,
the explosive growth of platform employment in
the regions is not a sign of a tech boom but rather
a shortage of quality jobs in the formal sector. The
periphery gains access to earnings but not to capi-
tal, platform ownership, or the ability to influence
the rules of the digital economy dictated by Jakar-
ta and Silicon Valley.

Thirdly, a monocultural economy based on
premium tourism has developed (Priatmoko et
al., 2021). This sector most clearly demonstrates
how geographic isolation, a liability for manufac-
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Table 1

Peripheral Adaptation Strategies in the Context of “Island Capitalism”

Economic Logic

Key Examples

Hyperspecialization in premium agro-/aquatic exports

The strategy involves maximizing the
rent from a unique territory and by-
passing national logistics by direct-
ly integrating into global value chains

Indonesia: Export of wild tuna from the Maluku Islands. The province of Malu-
ku exported $324 million worth of seafood in 2024, the majority directly to Japan
and the United States.

Philippines: Export of blue-legged crab (Portunus pelagicus) from the Sulu Ar-
chipelago. As one of the world’s leading suppliers, up to 80 % of the catch goes to
auctions in Hong Kong and Singapore

Formation of a “digital enclave”

The strategy involves monetizing dig-
ital connectivity and human capital to
generate revenue from the global de-

mand for remote services that require

minimal physical supply

Indonesia: Platform Economy. The number of Gojek/Grab drivers in second-ti-
er cities (e. g., Makassar, Mataram) increased by 145 % from 2019 to 2023, almost
double the growth in Jakarta.

Philippines: Business process outsourcing (BPO) industry. In 2022, the sector
employed 1,6 million people and generated $32,5 billion in revenue, accounting
for ~7,5% of the country’s GDP. The hubs on the islands of Cebu and Bohol are
growing faster than the capital

Premium Tourism Monoculture

Rent extraction occurs due to geo-

exclusivity, leading to a concentration
of infrastructure in specific “hotspots”

Indonesia: Bali receives 40 % of the country’s total influx, generating over 60 % of
graphic isolation, which is marketed as | the country’s international tourism revenue.

Philippines: Boracay, Cebu, and Palawan account for over 70 % of all tourist re-
ceipts from foreign visitors, with Boracay accounting for 25 %

Source: compiled by the authors.

turing, is transformed into a marketable asset for
high-end tourism, albeit with significant system-
ic costs. The success of destinations such as Bali
or Boracay generates a strong gravitational effect:
capital, infrastructure (including airports, roads,
and power grids), and human resources become
concentrated in these locations, effectively creat-
ing oases of development within a broader con-
text of regional stagnation (Hariyani, 2018). This
outcome is not geographically predetermined;
neighboring islands with similar physical en-
dowments often remain underdeveloped due to
path-dependent investment patterns and policy
choices. The “tourist shadow” thus reflects cumu-
lative causation rather than physical determinism.

These three strategies share a common mech-
anism: each monetizes a local asset that cannot
be easily relocated (soil, bandwidth, scenery).
However, each has a hard quantitative boundary.
Agro-exports work only when product value ex-
ceeds $15-20/kg; below this threshold, logistics
costs consume all profit. Digital enclaves pro-
vide income but not capital ownership — 82%
of platform equity remains in Jakarta. Tourism
monocultures generate high revenue per visitor
but low employment multipliers (Boracay: 25 %
of receipts, 8 % of jobs). None of the three strat-
egies leads to industrial convergence because
none addresses the root cause: inter-island logis-

R-ECONOMY J

tics costs that make manufacturing unprofitable
outside the core.

Thus, the adaptation of the periphery within
the framework of “island capitalism” in Indonesia
and the Philippines is not a path to convergence
with the center but a path to sustainable diver-
gence based on a different economic logic. While
the core is developing according to the model
of industrial-service capitalism, the periphery ex-
ists as a rent-based, resource-driven, platform-de-
pendent enclave economy. The state, attempt-
ing to manage this system, is confronted not with
a unified economic space but with a conglomer-
ate of heterogeneous, loosely interconnected eco-
nomic systems: the plantation economy, the digi-
tal precariat, and tourist reservations.

This situation requires a fundamentally differ-
ent approach to regulation, one that goes beyond
standard instruments of fiscal equalization or in-
dustrial policy. The center can no longer dictate
uniform rules; it is forced to negotiate and create
hybrid forms of governance, which leads us to the
next thesis: the emergence of a “liquid state”

The “Liquid State” as a Response to Territorial
Fragmentation

The classic model of the Weberian state suf-
fers structural collapse in the archipelago con-
text, as it monopolizes the provision of public
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Table 2

The Archipelago’s “Liquid State”: Features, Instruments, and Comparison with Continental Models

Manifestation in archipe-
lagic states (Indonesia and
the Philippines)

Contrast with continental ASEAN
countries
(Thailand, Vietnam)

Examples and statistics

1. Decentralization as a delegation of sovereignty

The devolution of powers
leads not to unification but
to a patchwork regulatory
map and the strengthening
of local oligarchies. The cen-
ter buys loyalty rather than
governs directly

Decentralization is often adminis-
trative and technical in nature with-
in the rigid vertical power structure
of a single party or bureaucracy. Re-
gions function primarily as admin-
istrative extensions of the central ex-
ecutive, lacking institutional political
agency at the national policy-mak-
ing level

Indonesia: After the 2001 reform, the share of lo-

cal expenditures in the state budget increased from
10 % to ~40 %. However, the Gini coefficient between
provinces remains consistently high (~0,39)"
Philippines: The Local Government Act of

1991 transferred control over the police, health care,
and social services to the regions but strengthened
clan control

2. Asymmetrical autonomy as a tool of containment

Granting special political
and fiscal status to separat-
ist/conflict regions. This is
not development but rath-
er the payment of politi-
cal rents

Asymmetrical autonomy is extreme-
ly rare. The center prefers a strict as-
similation policy or the suppression
of separatism (for example, in south-
ern Thailand)

Indonesia: Special Autonomous Status for Pap-

ua. The province receives additional transfers of
$135 million annually, which is 8-10 times more per
capita than the average province of Java. Philippines:
The Bangsamoro Autonomous Region has its own
parliament and Sharia courts and receives an annual
block grant of $1.3 billion from the national budget

3. Infrastructure as Sovereignty

The largest infrastructure
projects are geopolitical
tools for “stitching” territo-
ries together. Their goal is to
demonstrate presence, not
profitability

Infrastructure projects (highways in
Thailand and Vietnam) primarily
serve the goals of economic integra-
tion and growth, linking the periph-
ery with the center to strengthen the
single market

Indonesia: Sea Tollway Program. The state subsidiz-
es scheduled flights to 92 of the most remote islands
where private carriers do not operate. In 2022, more
than 2,000 subsidized flights were operated*
Philippines: Roll-on/Roll-oft (RORO) Program. A
network of 140 routes connects more than 478 ports.
RORO traffic grew by over 500 % from 2003 to 2023
(Robert, 2023)

4. Hybrid Regimes and Elite Co-optation

The state shares power with
transnational corporations
(mining, plantation) and lo-
cal security forces (private
armies, militias) in the pe-
riphery. We use “power” in
the Weberian sense: the ca-
pacity to enforce rules, allo-
cate resources, and exercise
legitimate coercion

The state seeks to maintain a mo-
nopoly on power and violence.
Private security forces and contrac-
tual relationships with corporations
for territorial control are rare in con-
tinental ASEAN states; where they
occur outside state oversight, they
signal central weakness.

In Indonesia and the Philippines,
such arrangements operate with lim-
ited state control, indicating gaps in
the state’s monopoly on force

Indonesia: In Papua and parts of Kalimantan, com-
panies like Freeport-McMoRan and PT KalTim ef-
fectively provide infrastructure and security on their
concessions, performing quasi-governmental func-
tions.

Philippines: In Mindanao, the central government
has long relied on agreements with local armed clans
to maintain a minimum of order in exchange for
non-interference in their affairs

5. Digital Integration as Com

pensation for Physical Absence

Digital projects are an at-
tempt to create virtual unity
where physical unity is im-
possible. The focus is on
connectivity, not content or
services

Digitalization aims to improve the
efficiency of public administration
and services (e-government) in an
already integrated space

Indonesia: The Palapa Ring project is a 35000 km
submarine fiber-optic cable connecting 514 cities.
By 2023, 4G coverage in eastern Indonesia increased
from 35 % to 85 %>

Philippines: The “Free Internet in Public Places Act”
(2022) mandates Wi-Fi access in remote barangays
(villages), but speeds are often insufficient for real
government services

Source: compiled by the authors; 'Asian Development Bank. (2022). Southeast Asia rising from the pandemic. Retrieved
from: https://www.adb.org/sites/default/files/publication/779416/southeast-asia-rising-pandemic.pdf (date of access:

12.01.2026); *Business Indonesia. Sea toll, maritime initiatives continue to drive Indonesias shipbuilding sector. 2024,
January 15. Retrieved from: https://business-indonesia.org/news/sea-toll-maritime-initiatives-continue-to-drive-

indonesia-s-shipbuilding-sector (date of access: 16.01.2026); *Palapa Ring. (2025). Palapa Ring Barat. Retrieved from:

https://palaparing.id/ (date of
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access: 16.01.2026).
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goods within a clearly defined territory. The cen-
tral government’s need to undergo a radical trans-
formation arises from the physical impossibility
of maintaining a uniform presence across thou-
sands of islands and the economic heterogeneity
of “island capitalism” It gradually abandons its
role as an all-seeing orchestrator and embraces
that of network architect, manager of hybrid re-
gimes, and provider of key infrastructure (Aspi-
nall & Berenschot, 2019).

This emerging conglomerate of institutions can
be defined as a “liquid state” — an adaptive, decen-
tralized, and networked form of sovereignty, where
power is not hierarchical but fluid and distributed
among the center, local elites, corporations, and in-
ternational actors. Unlike relatively uniform and
centralized continental ASEAN neighbors such as
Thailand and Vietnam, where the state maintains
tight administrative control over most territories,
governance in Indonesia and the Philippines is ad
hoc and contractual (Table 2).

The most striking manifestation of this “flu-
idity” is the paradoxical results of decentraliza-
tion. Devolution in Indonesia and the Philip-
pines has led to the fragmentation of governance
and economic opportunities, unlike in Thailand,
where Bangkok maintains absolute priority in de-
cision-making.

Thus, after the 2001 reform in Indonesia, re-
source-rich provinces such as East Kalimantan
(coal and oil) and Riau (palm oil) were able to
dramatically increase their own revenues, while
poor agricultural regions such as East Nusa Teng-
gara remained critically dependent on transfers
from the center, receiving up to 90 % of their bud-
get from Jakarta. This has created a system of fis-
cal patronage, where the center allocates resourc-
es not based on efficiency criteria, but on political
loyalty and the need to maintain integrity (Gon-
schorek, 2023).

Decentralization buys political stability at the
cost of economic efficiency. In resource-rich prov-
inces (East Kalimantan, Riau), local elites capture
rents without delivering public goods. In poor
provinces (East Nusa Tenggara), the center pays
loyalty transfers that create dependency but not de-
velopment. The “liquid state” accepts this trade-oft
because the alternative (direct rule from Jakarta) is
physically unenforceable across 17000 islands.

The second key instrument — asymmet-
ric governance through special autonomies —
also demonstrates differences from its continen-
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tal neighbors. While Vietnam harshly suppress-
es any manifestation of ethno-regional autonomy,
Indonesia and the Philippines are forced to nego-
tiate complex agreements. The Bangsamoro au-
tonomy in the Philippines, for example, includes
not only fiscal preferences but also the creation
of a separate police force and the incorporation
of Islamic law into the local legal system (Son-
sri, 2021). The result is not simply decentraliza-
tion but the creation of a state within a state based
on treaties.

Finally, the infrastructural sovereignty of
the archipelagos is incompatible with continen-
tal logic. Indonesia’s “Motorway of the Sea” proj-
ect, which requires hundreds of millions of dol-
lars in subsidies annually, is economically inef-
fective but politically indispensable: it serves as a
symbol and instrument of unity (Negara, 2016).
By comparison, the construction of the Ho Chi
Minh City-Hanoi expressway in Vietnam has the
clear goal of reducing logistics costs and stimulat-
ing domestic trade, that is, it serves economic, not
political, integration.

Subsidized shipping (Sea Tollway) and fi-
ber-optic networks (Palapa Ring) improve con-
nectivity but do not generate self-sustaining mar-
kets. Once subsidies are withdrawn, commercial
carriers do not fully replace these services be-
cause demand remains insufficient. The “liquid
state” can facilitate but does not guarantee eco-
nomic integration. This distinguishes archipelag-
ic infrastructure from continental infrastructure,
where transport networks are more likely to be-
come commercially viable through induced trade.

Thus, the archipelagos “liquid state” is
not a weak state but a state of a different kind,
formed in the crucible of geographical coercion.
Its strength lies not in its ability to rigidly control
but in its ability to flexibly negotiate, engage, sub-
sidize, and distribute rents to hold together a frag-
mented whole. This forced experiment in manag-
ing complexity, born of a geographic curse, un-
expectedly becomes a strategic asset in a world
where globalization is in retreat and spatial frag-
mentation and hybrid forms of sovereignty are
becoming the new norm.

Conclusions

This study addressed four objectives: measur-
ing the impact of logistics costs on industrial lo-
cation, identifying peripheral adaptation strate-
gies, conceptualizing the “liquid state”, and com-
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paring archipelagic with continental governance.
The findings are summarized below.

Historically viewed as inferior, “doomed” to
lag behind due to geographic barriers, archipelag-
ic states are today unexpectedly emerging as pio-
neers in managing the key challenge of the 21st
century-growing spatial and economic fragmen-
tation. Their centuries-long experience of over-
coming logistical gaps, governing asymmetric re-
gions, and creating networked forms of sover-
eignty represents not a collection of pathologies,
but a valuable case study for the future of global
governance. If the 19th century was the century of
continental empires and the 20th century the era
of nation-states, then the 21st century appears to
be becoming the century of “new archipelagos™:
not only geographical but also economic, digital,
and political. In this reality, Jakarta’s and Manila’s
experiences are as relevant as, or more than, that
of Paris or Berlin.

The globalization of the 1990s and 2000s
masked the significance of distance and territori-
al integrity, creating an illusion of a “flat world”
Today’s world is rapidly returning to the logic of
“archipelagos™ sanctions barriers, production
reshoring, regionalization of trading blocs, and
cyber sovereignty are recreating the same high
transaction costs and institutional gaps between
countries and regions that have always been a do-
mestic reality for Indonesia and the Philippines.

Transnational corporations, through the es-
tablishment of “friendshoring chains’, are effec-
tively establishing isolated production clusters
that have little connection to the local econo-
my, essentially replicating “island capitalism” on
a global scale.

In this context, the following archipelagic ad-
aptation tools acquire universal significance:

— The policy of subsidized “sea highways” is
a prototype for the strategic logistics of the future
for territories that find themselves in a new iso-
lation. Such measures are already being dis-
cussed in the context of supporting remote EU
regions (for example, the Greek island territories
and the French overseas departments) or in con-
nection with the need to ensure basic supplies to
regions cut off by sanctions or conflicts. From a
market perspective, economic inefficiency trans-
lates into political and social expediency;

— The practice of granting special status to
Papua or the Bangsamoro is a laboratory model
for managing profound internal diversity in the era
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of identity politics. It demonstrates that unity can
be achieved not through unification, but through
the institutionalized recognition of differences
and the creation of complex contractual structures
that distribute power and resources. This experi-
ence is valuable for multicultural federations facing
crises of central authority legitimacy;

— Archipelagos put into practice what the-
orists write about in the context of “multi-level
governance” and “split sovereignty”. Their abili-
ty to share power with local elites, corporations,
and international players is not a sign of weakness
but a pragmatic adaptation to complexity. Cen-
tralized continental powers, whether the United
States with its growing development disparity be-
tween coastal and inland regions, or China facing
structural imbalances between its coastal megaci-
ties and the hinterland, will be forced to adopt el-
ements of this flexible, networked model.

The analysis confirms the study’s hypothesis:
extreme fragmentation generates “island capital-
ism” and the “liquid state” as adaptive responses,
not pathologies.

The most ambitious and revealing experi-
ment is the relocation of Indonesia’s capital to
Nusantara. Behind its urban and environmental
rhetoric lies a profound geoeconomic reprogram-
ming of the entire national spatial matrix. The
goal is not simply to relieve Jakarta’s burden but
to use political will to create a new administrative
and economic hub within the network structure
of the “liquid state”, artificially “grounding” some
of its functions on the periphery. Nusantaras key
success metrics are not economic but geopolitical
and structural: reducing Java’s share of large cor-
porate and government headquarters from 80 %
to 50 % by 2045 (Praditya et al., 2023), redistribut-
ing migration flows, and, most importantly, creat-
ing a symbolic center of national unity in the ar-
chipelago’s geographic heart. This is an attempt to
overcome “island capitalism’, not through level-
ling, but by creating a second pole of concentra-
tion, thereby changing the very geometry of inter-
nal connections.

However, this ambitious project faces sig-
nificant skepticism. Critics point to the risks of
chronic underfunding (the initial budget has al-
ready been cut), the environmental costs of defor-
estation in East Kalimantan, and resistance from
local communities whose land rights could be vi-
olated. These challenges make Nusantara not only
an experiment in geoeconomic programming but
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also a test of the “liquid state’s” ability to imple-
ment megaprojects amid internal complexity and
external uncertainty.

Countries, grappling with enormous inter-
nal imbalances and bulging capital regions, will
closely monitor this unprecedented $35 billion
project.

Thus, the archipelagos offer the world not
ready-made recipes, but a living laboratory of
compromises. Their main lesson is that, in con-
ditions of fundamental fragmentation, there is no
perfect balance between efficiency, unity, and fair-
ness. Any gain in one of these areas inevitably en-

tails losses in others. Governance in such an envi-
ronment is not a search for an optimal solution but
an ongoing process of negotiations, ad hoc deals,
and rent-sharing to maintain a fragile whole. An-
alyzing the experiences of Indonesia and the Phil-
ippines, an outside observer should see not an ex-
otic pathology but a magnifying glass — not the
glass itself, but the enlarged image it reveals of the
systemic dilemmas in the future world order: how
to manage fragmented spaces, how to combine
unity with diversity, and what price societies are
willing to pay for territorial integrity when integ-
rity itself is being questioned.
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ABSTRACT

Relevance. E-commerce adoption contributes to the competitiveness of small
and medium-sized enterprises (SMEs) in Asian developing countries, determin-
ing their growth and sustainability in a digitalized market. However, the lack of
comprehensive study of themes, trends and new directions in the research area
presents a literature gap. This research fills the gaps by conducting a literature re-
view on e-commerce adoption among SME:s in the past three decades.

Research objective. This study aims to conduct bibliometric review of peer-re-
viewed publications on e-commerce adoption among SMEs to identify major
trends, themes, and future research directions.

Data and methods. The research utilized data containing 5903 research items
from Web of Science, Scopus, and Google Scholar dated 2000-2024. Multiple
analytical techniques, including citation analysis, co-authorship network anal-
ysis, keyword co-occurrence analysis and trend analysis were conducted us-
ing VOSviewer, CiteSpace, and Bibliometrix (R package).

Results. The study presents the initial systematic bibliometric mapping that
specifically studies the adoption of e-commerce in SMEs in Asian develop-
ing economies within a period of 24 years. The findings indicate that there is
a general trend toward the adoption of new technology (AI and mobile com-
merce) in e-commerce. The co-occurrence network shows the effects of techni-
cal advancement and market forces on e-commerce activities. The review high-
lights regional visibility of research in Southeast Asia (Indonesia and Malaysia).
South Asian outlook (India, Bangladesh, Nepal, and Pakistan) is also signifi-
cant. While Central/West Asia is under-researched.

Conclusions. The study offers useful insights to researchers and practitioners
who are interested in the evolving research on the topic of e-commerce adop-
tion and its implications on SME’s performance.
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AHHOTAIIUA

AKTyanbHOCTb. BHefipeHle 37IeKTPOHHOM KOMMEPIMM CIIOCOOCTBYET ITOBBI-
IIEHNI0 KOHKYPEHTOCHOCOOHOCTY MasbIX M cpepHux npepnpusatuit (MCII)
B Pa3sBMBAIOIIMXCA CTpaHax Asuy, ompefensasd UMX PoCcT U YCTOMYMBOCTD
Ha 1MQppoBoM pbiHKe. OHAKO OTCYTCTBYME KOMIUIEKCHOTO MCCIIeSOBaHNA TEM,
TEHJIEHLIMII M HOBBIX HAIIPABJIEHUIT B 3TOI 06/1aCTH pefcTaBsieT coboit mpo-
6en B muTeparype. [JaHHOe MCCIeHOBaHNe BOCIONMHSAET STOT HpoOer, IPUBO-
st 0030p MUTEPATYPBI IT0 BHEAPEHMUIO 37IEKTPOHHOI KoMMepuuy cpenyt MCIT
3a MOCJIeHIE TPU IeCATUIETUA.
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ITens nccnegoBanus. llenp faHHOTO MCCIENOBaHNS IPOBECTU OMOIMOMETPH-
4ecKuil 0630p pelieHSUpPyeMbIX NYONMMKALVl 110 BHEAPEHWIO 3T1eKTPOHHOI
xomMmepuun cpegyt MCII ¢ nenbio BbIsIB/IEHMSI OCHOBHBIX TeHJJ€HIMIA, IPOMMU-
HEHTHBIX TeM U OyAYIUX HaIllpaB/IeHNUIT ICCTIeTOBaHNIL.

JaHHbBIe M MeTOABI. B MccnenoBannuy UCIONb30BAMNCh JaHHBIE, COTepoKale
5903 uccnenoBarenbckux crarby 13 Web of Science, Scopus n Google Scholar
3a mepuog ¢ 2000 mo 2024 rofi. AHa/IN3 MPOBeieH Iy TeM IPUMEHEHM HECKOTIb-
KIX aHa/IMTUYECKUX METOMOB, BK/IIOYAasA aHAIN3 UUTUPOBAHNS, AHAJIN3 CeTell
COaBTOPCTBA, aHA/IN3 COBMECTHOTO MOSIB/ICHNSI KJTIOUEBbIX C/IOB U aHAJIN3 TEH-
mentuii ¢ ucnonpzoBanueM VOSviewer, CiteSpace u Bibliometrix (maxer R).
Pesynbrarsl. B uccnenoBaHum mpencTaBieHO MepBOe CHCTEMATUYeCKOe Ou-
61oMeTpudeckoe KapTUpOBaHMe, B KOTOPOM CIIeIVIaIbHO M3y4aeTCs BHefpe-
HIe 3/IeKTPOHHOJ KOMMepPLMY B MaJIbIX U CPeJHNUX NPefIpUATUIX pa3BUBalo-
MXCsA CTpaH Asuu 3a 24 ropa. Pe3ynpTaTbl IOKa3blBaOT, YTO B 37IEKTPOHHOI!
KOMMepuyy HabmofaeTcss o01as TeHAeHIMs K BHEPEHII0 HOBBIX TeXHOJIO-
U (MCKYCCTBEHHBII MHTENIEKT ¥ MOOWIbHast KoMMep1usi). CeTb COBMECTHO-
IO IOABJICHN TEPMIHOJIOTMM IIOKa3bIBaeT BNMAHME TEXHUIECKOTO ITporpecca
U PIHOYHBIX CUJI Ha [IesITeIbHOCTD B chepe 9MeKTPOHHOI KoMMepunu. B 06-
30pe MOJYepKMBACTCS perMoHaabHasA BUIMMOCTD uccnefnoBanuii B fOro-Boc-
tounoit Asun (VMupoHesus u Manaitsus). FO>kHoa3narckas nepcnektusa (VH-
must, banrmagenr, Heman u [TakncTan) Takxe 3HaunMa. B To ke Bpemst pernox
HenTpanbHoil/3anafHoll A3y HELOCTATOYHO U3y4eH.

BriBopbl. ViccenoBaHue npepjaraeT IOMUTOH [JIA YIEHBIX U IPAaKTUKOB, KO-
TOpbIe 3aMHTEPECOBAHBI B Pa3BUTUM VICCIEOBAHNI 10 TeMe BHEpeHNA J/IeK-
TPOHHOI KOMMEpPIIVY U ee BIMAHNA Ha pe3ynbTaThl geAarenbHocTy MCIL.
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Introduction

The Rapid growth of e-commerce has rad-
ically changed the business landscape of small
and medium-sized enterprises (SMEs), especial-
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ly in developing countries in Asia, where digi-
tal connectivity is increasing at an unprecedent-
ed rate (Ahmad et al,, 2015). Although this digi-
tal change has brought many opportunities, it has
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come with a lot of challenges as the SMEs strive to
cope with the challenges of updating to the chang-
ing e-commerce technologies in order to become
more competitive in an increasingly digital mar-
ket (Sharma & Wickramasinghe, 2004). To suc-
cessfully use these technologies and ensure the
strategies developed to align with the capabilities
and context specific to the SMEs, it is important
to understand the core factors that determine the
adoption of e-commerce.

E-commerce is the process of purchasing,
selling, transferring, or exchanging goods, ser-
vices, and information via internet (Makame
et al., 2014). In the context of this paper, adop-
tion of e-commerce can be defined as the mech-
anism by which the SMEs engage online technol-
ogies in business to either sell, purchase, transfer,
or exchange goods, services, and information on-
line. The definition includes the utilization of dig-
ital platforms to achieve sales, marketing, sup-
ply chain management, customer engagement,
and payment processing, which can reach out to
the market more widely, operate cost-efficient-
ly, reduce costs, and be competitive (Semeradova
& Weinlich, 2022). SMEs are crucial in creat-
ing employment, innovation, and competitive-
ness of the regional economies, which is why they
are crucial in linking e-commerce to sustainable
economic growth'. Successful adoption assists
SMEs to access wider markets, to increase oper-
ation efficiency, and develop market resilience in
competitive markets, and the lack of adoption of
e-commerce technologies may lead to the loss
of opportunities and irrelevance on the market
(Loo et al., 2025).

Over the past three decades, e-commerce
adoption among SMEs is influenced by techno-
logical, organizational, environmental, and in-
dividual factors. Legal, regulatory, and technical
challenges further complicate e-commerce adop-
tion in SMEs (Ghobakhloo et al., 2011; Bagale,
2014). Concerns over internet security, a lack of
awareness, uncertainty about e-commerce bene-
fits, and insufficient training opportunities exac-
erbate the issue (Awiagah et al., 2016; Amornkit-
vikai et al., 2022; Esmaeilpour et al., 2016). De-
spite extensive research on these barriers, studies

! Ajmal, E (2017). Factors influencing electronic com-
merce adoption in Malaysian small and medium sized enter-
prises (SMES) (Doctoral dissertation, University of Malaya

(Malaysia)).

on e-commerce adoption in SMEs within devel-
oping Asian countries remain fragmented. Exist-
ing literature concentrates on a single country, in-
dustry, or individual adoption factors, restricting
the perception of regional trends and themat-
ic changes. Specifically, the literature on SMEs in
Asian developing nations tends to focus on par-
ticular factors, including the state of technological
preparedness, constraints of funds, or regulato-
ry issues without a general picture of the research
trends and the intellectual frameworks. Conse-
quently, there is no systematized synthesis of re-
search that determines prevalent topics, influen-
tial sources, cooperation platforms, and new re-
search trends in this area (Awa et al., 2015).

This study aims to address this gap by analyz-
ing research trends on e-commerce adoption in
SMEs across developing Asian countries from
2000 to 2024. It seeks to identify the most influen-
tial publications, authors, and sources in the field
while examining key themes, emerging trends,
and research gaps related to e-commerce adop-
tion factors. By synthesizing these insights, this
research intends to provide valuable guidance for
policymakers, researchers, and business practi-
tioners, shaping future research directions and of-
fering practical implications for SME digitaliza-
tion in the region.

To achieve these objectives, this study em-
ploys bibliometric analysis, a quantitative ap-
proach to systematically evaluating academic lit-
erature based on citation metrics, authorship pat-
terns, and research clusters. Data was collected
from Web of Science, Scopus, and Google Scholar
using a Boolean search query focused on peer-re-
viewed journal articles and conference proceed-
ings from 2000 to 2024. The dataset was refined
by removing duplicates, excluding non-relevant
studies, and standardizing author names and key-
words.

Several analytical techniques were applied,
including citation analysis to identify highly cit-
ed papers and influential journals, co-author-
ship network analysis to map research collabora-
tions, and keyword co-occurrence analysis to de-
tect dominant themes. Trend analysis was also
conducted to track shifts in research focus over
time. For data visualization, three bibliometric
tools VOSviewer, CiteSpace, and Bibliometrix
(R package) were used to generate network graphs,
heatmaps, and timeline visualizations, facilitating
the identification of key research gaps and future
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directions. The results demonstrate the change in
the traditional adoption models to higher digita-
lization concepts including artificial intelligence
and mobile commerce, and a major regional im-
balance in favor of southeast Asia.

Theoretical Basis

The main theoretical basis underlying the re-
search on e-commerce adoption among SMEs
lies in the adoption of innovation and informa-
tion systems theories. The most commonly used
framework include the Technology Acceptance
Model (TAM) and Technology-Organization-En-
vironment (TOE) model (Davis, 1986; Tornatzky
and Fleischer, 1990). TAM describes the process
of technology acquisition in relation to individu-
al perceptions of usefulness and ease of use, which
affect behavioral intentions toward using tech-
nologies (Awa et al., 2015). Conversely, the TOE
framework focuses on the organizational level of
adoption by focusing on three dimensions: tech-
nological conditions, organizational characteris-
tics, and environmental context (Ghobakhloo et
al., 2011; Hassen et al., 2019). These constructs
have been extensively used in empirical research
on e-commerce adoption among SMEs in devel-
oping economies.

Empirical studies based on these models have
determined a number of critical factors that de-
termine uptake of e-commerce by SMEs. Tech-
nological aspects entail ICT infrastructure, dig-
ital compatibility, cybersecurity issues, and per-
ceived technological benefits (Rahayu & Day,
2015). Managerial support, financial resources,
organizational readiness, and the extent of digi-
tal skills among employees are often considered as
organizational factors (Gorla et al., 2017; Hoque
et al., 2015). The environmental factors generally
encompass competition, customer demands, gov-
ernment support policies, and regulatory frame-
works that affect the strategic choices of firms to
adopt digital technologies (Chandra & Kumar,
2018; Nguyen et al, 2022). Collectively, these
demonstrate the multidimensional and complex
nature of e-commerce adoption amongst SMEs.

Asian developing countries broadly refers
to nations in Asia that are classified by institu-
tions like the World Bank and the United Nations
as developing economies. These include coun-
tries within the ASEAN region (such as Indone-
sia, Vietnam, the Philippines, Malaysia, and Thai-
land), as well as countries in South Asia (includ-

R-ECONOMY J

ing India, Pakistan, Bangladesh, Nepal, and Sri
Lanka). These nations typically share common
features such as growing digital infrastructure,
a high concentration of SMEs, and ongoing pol-
icy initiatives aimed at promoting digital trans-
formation. By focusing on these countries, this
study captures a dynamic and diverse economic
region where the challenges and opportunities for
e-commerce adoption among SMEs are particu-
larly pronounced? (Ayob, 2021).

Among Asian developing economies, adop-
tion of e-commerce is affected by different so-
cio-economic and institutional environments.
Southeast Asian, South Asian, and West Asian
countries have recorded a rapid growth in digi-
tal infrastructure and internet penetration, fur-
ther stimulating the growth of online markets.
Empirical research in Indonesia, Malaysia, Thai-
land, and Vietnam often highlights the signifi-
cance of technological preparedness and support-
ive government policies in the digitalization of
SMEs (Ahmad et al., 2015; Rahayu & Day, 2015).
Conversely, other studies in the South Asian re-
gion, including Pakistan, Bangladesh, and Nepal,
emphasize the obstacles of a lack of financial abili-
ty, poor digital literacy, and lack of consumer con-
fidence in online purchases (Ali & Ishaq, 2019;
Hoque et al., 2015).

Other key dimension in the current liter-
ature is the introduction of new sophisticated
digital technologies that expand the traditional
e-commerce functions. The contribution of arti-
ficial intelligence, mobile commerce, digital pay-
ment platforms, and data analytics to the online
business activities of SMEs are increasingly stud-
ied (Salah & Ayyash, 2024). These trends reflect
a transition of research emphasis toward more
comprehensive digital change processes in SMEs.

Although there is an increasing number of
empirical studies, there are still important limita-
tions to the existing literature. First, most research
focuses on a single country and makes it difficult
to compare the adoption patterns between var-
ious parts of Asia. Second, the incorporation of
cross-regional insight into institutional and cul-
tural disparities that affect SMEs digitalization is

2 World Bank Group. (2024). World Bank country clas-
sifications by income level for 2024-2025. Retrieved from:
https://blogs.worldbank.org/en/opendata/world-bank-coun-
try-classifications-by-income-level-for-2024-2025 (date of ac-
cess: 26.01.2026).
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limited. Third, the available literature is large-
ly based on established theoretical frameworks
(TAM and TOE) whereas the inclusion of emerg-
ing technologies and digital ecosystem lenses is
still a comparatively understudied area. Lastly, the
literature does not include a thorough bibliomet-
ric synthesis, which would provide a systemat-
ic mapping of the intellectual organization, coop-
eration patterns, and thematic changes in the re-
search in this area.

Addressing these constraints is the basis of
the present study. The scientific novelty of the
study concerns the systematic bibliometric anal-
ysis of the research on e-commerce adoption in
SMEs in Asian developing countries over 24 years
(2000-2024). With a combination of citation
analysis, co-authorship network analysis, and
keyword co-occurrence mapping, the study de-
rives major common themes of research, patterns
of collaboration, and geographical imbalances in
research. Specifically, it is demonstrated in the
analysis that there is a high concentration of the
research in Southeast Asia and that Central and
West Asian circumstances are underrepresent-
ed. By conducting this extensive literature map-
ping, the research helps to achieve a more pro-
found insight into the intellectual maturation and
the future research perspective in the field of SME
e-commerce adoption studies.

Data and methods

This paper adopted a bibliometric review as a
method of conducting a systematic review of the
research trends, impactful publications, and signif-
icant themes concerning determinants influencing
adoption of e-commerce in SMEs in Asian devel-
oping nations. Bibliometric analysis is a quantita-
tive way of evaluating an academic output, in terms
of citation patterns, authorship patterns, and jour-
nal impact, that would help the researcher iden-
tify the influential authors, institutions, and new
themes. It also makes it possible to trace the evo-
lution of studies and intellectual relationships in
a certain field (Rojas-Sanchez et al., 2023). It was
done using the PRISMA framework which has
made the research process transparent and repro-
ducible and which has four major stages, identifi-
cation, screening, eligibility and inclusion.

Major academic databases, including Scopus,
Web of Science, and Google Scholar, were used,
and these databases provide a vast amount of ac-
cess to peer-reviewed journal articles, conference
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papers, and review studies. The data on the cita-
tion were obtained with the help of Google Schol-
ar and bibliometric indicators were calculated
with the help of Publish or Perish software. The
search was done using a Boolean query of the key-
words on e-commerce, SMEs, and the developing
economies in Asia. The search query used was:
(“E-commerce adoption” or “digital commerce
adoption”) and (“SMEs” OR “small and medi-
um enterprises”), and (“developing countries” or
“Asia”), and (“Language: English”), and (“Limited
to 2000-2024"). This query was selected to maxi-
mize the collection of pertinent literature and, at
the same time, narrow down the search results to
the English-language publications of 2000-2024.

A total of 5,903 records were obtained as part
of the identification stage by all databases. This
was followed by the elimination of duplicate re-
cords leaving 4,930 distinct articles. These were
filtered using the title and the abstract in relation
to the relevance to e-commerce adoption among
SMEs in developing Asian economies. At this
stage, studies that did not directly deal with the
subject, studies that were targeted at large compa-
nies, or those that were in developed economies
were filtered out. On screening, 320 articles were
retained to be more deeply analyzed. This strict
filtering procedure helped to ensure that only the
most significant studies were used to pass to the
next phase of analysis seen in Figure 1.

In the stage of developing the eligibility crite-
rion, the complete texts of 205 articles were eval-
uated on their relevance and methodological ad-
equacy. Articles were considered when they spe-
cifically examined the e-commerce or digital
commerce adoption among SMEs regarding the
situation of developing Asian countries. The ex-
clusion criteria were theoretical studies that have
no empirical evidence, those that were not relat-
ed to SMEs, and those that did not have full bib-
liometric information, like author, abstracts,
and keywords. After such an appraisal, 200 arti-
cles were fit in the inclusion criteria and were to
be completed as part of the bibliometric analy-
sis. These papers have been included on the basis
of various parameters, which include, but are not
limited to: The publication date, which should be
between 2000 and 2024, must be in English, must
be peer-reviewed, and must concentrate directly
on the use of e-commerce among SME:s.

Bibliographic data were exported in BibTeX,
CSV, and RIS formats that included the author
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Articles identified
through database searches (Publish and Perish N = 5903)
g Keywords: ("e-commerce adoption" OR "digital commerce adoption" OR "online
'g business adoption" OR "internet commerce adoption") AND ("SMES" OR "small
;}_’ and medium enterprises" OR "small businesses" OR "micro, small and medium
"E enterprises" OR "MSMES") AND ("developing countries" OR "Asia" OR "South
§ Asia" OR "Southeast Asia" OR "East Asia" OR "Asian developing countries").
v
w0 After duplicate removal: N = 4,930
£
g v
g ] ] Exclusion Criteria: Not Focus
Articles screened based on title and on E-Commerce or Digital
abstract: N =320 commerce adoption (N = 45)
Not related to SME or Small
p| business (N = 38) Not related
> to Non-Asian or developed
= v economies countries (N = 5)
2
50 . R
= Full-text articles assessed for eligibility: Exclusion Criteria: Studies not
N =205 explicitly addressing e-commerce
adoption factors in SMES (N = 3)
p| Studies limited to technology
- acceptance theory without
2 adoption context (N = 2) Not
% v related to Studies based solely on
£ Total studies included in the macroeconomic trends rather
bibliometric analysis: N = 200 than firm-level analysis (N = 0)

Figure 1. PRISMA MODEL
Source: developed by the authors.

names, titles, abstracts, keywords, citations, and
references. Data cleaning was accomplished by
removing duplicates, standardizing author names,
keywords, and irrelevant or non-Asian stud-
ies were removed. Three bibliometric tools were
then used to do quantitative analysis, which in-
clude VOSviewer, CiteSpace, and the Bibliome-
trix R package of RStudio. Citation analysis was
used to determine the most cited articles, influ-
ential researchers, and journals that are high-im-
pact. A co-authorship network analysis was made
to understand the trends of researcher and insti-
tution cooperation, whereas a keyword co-occur-
rence analysis uncovered prevailing themes of re-
search, as well as conceptual clusters, in the field.

Results

The result of descriptive analysis shows that
database searches found 5,903 articles related to
e-commerce and digital adoption by Asian de-

veloping countries’ SMEs. Following the elimi-
nation of duplicates, 4,930 records were filtered,
and 205 full-text articles were evaluated against
the inclusion criteria. Lastly, 200 papers were able
to satisfy the inclusion criterion and were incor-
porated in the bibliometric analysis to offer a spe-
cific map of the e-commerce adoption study in
the Asian developing economies.

Result of citation analysis present the most
highly cited publications in the dataset provide in-
sights into key research contributions. Table
1 shows the top ten most-cited articles with their
main findings and contributions to the field. Cita-
tion Distribution demonstrates the most power-
ful publications in the field. The article by Rahayu
and Day (2015) with more than 1,000 citations is
unique as it will form the basis of the discussion
about determinant factors contributing to e-com-
merce adoption. A noticeable citation gap exists
between the most highly cited papers and more
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Table 1
Top 10 most-cited articles on e-commerce adoption in SMEs in Asian developing countries
Rank Author(s) Year Title Citations
1| Rahayu, R. & Day, ] 5015 | Determinant factors .of e-commerce adopjuon by SME:s in de- 1028
veloping country: evidence from Indonesia
2 | Rahayu, R. & Day, . 2017 E-commerce adoptlgn by SMEs in developing countries: evi- 510
dence from Indonesia
Lertwongsatien, C. & Wong- E-commerce adoption in Thailand: an empirical study of small
3 . 2003 . . 429
pinunwatana, N. and medium enterprises (SMEs)
Ahmad, S.Z., Abu Bakar, An empirical study of factors affecting e-commerce adoption
4 | A.R, Faziharudean, TM. & | 2015 | among small and medium-sized enterprises in a developing 389
Mohamad Zaki, K. A. country: Evidence from Malaysia
- Electronic commerce adoption barriers in small to medi-
5 gaglwg M. & MacGregor, 2007 | um-sized enterprises (SMEs) in developed and developing 286
' countries: A cross-country comparison
6 |LooiH.C 2005 E—commerce adop.tlon in Bruqel Darus§alam: A quantitative 207
analysis of factors influencing its adoption
7 Jahanshahi, A. A., Zhang, 8.X. 2013 | E-commerce for SMEs: empirical insights from three countries 199
& Brem, A
. Perception of barriers to e-commerce adoption in SMEs in a
g | MacGregor, R.C. & Karti- 2010 | developed and developing country: A comparison between 142
wi, M. . .
Australia and Indonesia
9 é@ogﬁiﬁkg’ ;’BTl?airllllc’)om 2027 | Barriers and factors affecting the e-commerce sustainability of 112
W V,V' > ’ Thai Micro-, Small-and Medium-Sized Enterprises (MSMEs)
Hendricks, S. & Mwapwele, A systematic literature review on the factors influencing
10 2024 L. . . 95
S.D. e-commerce adoption in developing countries

Source: compiled by author.

recent contributions, suggesting opportunities for
emerging research to bridge this divide.

The results indicate that technology readiness
and infrastructure, financial limitations, top man-
agement support, and organization size, cultural
attitudes and trust issues are among the most fre-
quently discussed factors in e-commerce adop-
tion for SMEs.

A co-authorship network (Figure 2) was built
to systematically investigate patterns of collab-
orative research in SME e-commerce adoption
by VOSviewer, with an applied fractional count-
ing algorithm, which helps to acknowledge the
proportionate role of each author in multi-au-
thored articles or publications. In such a man-
ner, the individual and institutional influence in
the field can be better represented. The network
analysis showed that there are specific groups of
collaboration, and the central authors, like Ra-
hayu, R., and Day, J., occupied the central posi-
tions, which made it possible to conclude that
these authors contribute greatly to the dissemina-
tion of knowledge. The size of the node is the pro-
ductivity of the author, and the thickness of the
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connecting line is the frequency and the inten-
sity of the collaboration. There were also strong
regional clusters, most prominently those be-
tween Indonesian and Malaysian researchers, in-
dicating the existence of both concentrated exper-
tise and research networks in these two countries.
The network, however, also demonstrates that the
cross-country collaboration is limited, and fur-
ther internationally coordinated research activi-
ties should be conducted to facilitate knowledge
sharing and comparative analyses.

The process of analysis was sequential and
reproducible. The bibliographic information
was initially gathered using Scopus and Web of
Science and then subjected to data cleaning (re-
moving duplicates, standardizing names of au-
thors, and checking their affiliations, etc.). The
processed data was then adjusted to be used in
network mapping in VOSviewer with settings set
to visualize clusters, strength of links, and prom-
inence of nodes. This methodological transpar-
ency will make sure that other researchers can
replicate the findings and critically review them.
In addition to the descriptive mapping, the net-
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Figure 2. Co-Authorship Network of Researchers in E-Commerce Adoption Research
Source: compiled by author.

work was critically interpreted to determine the
research strengths of the region, gaps in collabo-
ration, and possible future directions of interna-
tional research on the adoption of e-commerce
amongst the SMEs.

The use of a keyword co-occurrence network
(Figure 3) was carried out in order to determine
prevailing research themes and conceptual rela-
tionships within the SME e-commerce acceptance
domain. The network shows that there is a signif-
icant correlation between the variables of e-com-
merce adoption and technological infrastructure,
which points to the fact that ICT development is
among the key facilitators of the digital change of
SMEs. The presence of such terms as adoption,
barriers, SMEs, and developing countries allows
us to infer that the scientific focus is placed most-
ly on the determination of the barriers and facil-
itators of electronic adoption in small and medi-
um-sized businesses. The network is highly struc-
tured, which is a sign of a close research field,
and sub-themes developed around cross-country
comparisons, sustainability, and empirical anal-
yses. This is an indication that the literature is
more arguing towards practical, context-specific
research, which offers a platform for policy pre-
scriptions and regional development policies.

A CiteSpace timeline analysis was done to
trace the development of the research focus over
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time. This visualization organizes the co-oc-
currence of keywords in the publication years,
which illustrates the transformation of the fo-
cus of the field. Key terms like adoption, SMEs,
commerce, and developing are the same key-
words that are used consistently throughout the
years of 2000 to 2024 and continue to indicate a
scholarly interest in the digital transformation
challenges faced by SMEs (Figure 4). The highest
points in the number of publications, specifical-
lyin 2015 and 2022, can be linked to the landmark
works or the increased attention to digitalization
globally, so there was an increase in the number of
publications during these periods, and their im-
pact on future research. The review of the liter-
ature shows that there is a distinct chronological
sequence in the topic of the research. The initial
research (2000-2010) was mainly focused on hy-
pothetical models of technology adoption, such as
Technology Acceptance Model (TAM) and Uni-
fied Theory of Acceptance and Use of Technology
(UTAUT) (Venkatesh et al., 2003). During 2011-
2016, the focus of the research changed to poli-
cy interventions and financial constraints with
structural and organizational barriers in mind.
Since the year 2017, the research on the role of ar-
tificial intelligence, mobile commerce, and digital
payment systems has been increasing, which may
be attributed to the emergence of new technolo-
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Figure 3. Keyword Co-Occurrence Network of E-Commerce Adoption in SMEs

Source: compiled by author.

gies in the processes of SMEs. This tendency can
be regarded as illustrative of the processes in the
field and its vulnerability to technological and so-
cio-economic shifts.

The bibliometric analysis reveals a major re-
gional difference in research output and focus
(Figure 5). Southeast Asia is the most prolific area,
mostly in Indonesia and Malaysia, as the most cit-
ed sources are Rahayu and Day (2015, 2017) and
Ahmad et al. (2015). The studies reveal that pol-
icy interventions, governmental incentives, and
organizational preparedness are important forc-
es behind the SMEs embracing e-commerce. Re-
gional collaboration is also observable with ex-
cellent co-authorship groups between Malaysian
and Indonesian researchers highlighting the ex-
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istence of a strong regional research community
with the same expertise and integrated conduct
of investigations. South Asia on the other hand
evidence less research output and disjointed co-
operation. Bangladesh and Pakistan studies con-
centrate on financial constraints, digital illiteracy,
and cultural distrust, whereas Nepal and Sri Lan-
ka studies concentrate on infrastructural gaps and
leadership approaches as adoption factors. South
Asian studies give more focus on individual-lev-
el and cultural aspects instead of structural en-
ablers compared to Southeast Asia. Research on
West Asia has been scarce, with a focus on the ef-
fects of leadership, cultural factors, and socio-eco-
nomic status, which are some examples of the
Oman and Iran research. These regional trends
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Figure 4. Timeline Visualization of Research Trends (2000-2024)

Source: compiled by author.
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Figure 5. Number of publications on SME e-commerce adoption by country (2000-2024)

Source: compiled by author.

suggest that Southeast Asia is most dominant in
terms of volume and collaboration whereas other
regions are not well represented, which requires
more inclusive and cross-country studies to pro-
duce comparative information.

Discussions

This research paper provides a bibliometric
and thematic analysis of the adoption of e-com-
merce by small and medium-sized enterprises
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(SMEs) in the developed countries in the Asian
region within the past two decades. Through sys-
tematic research of the publications, co-author-
ship, keywords co-occurrence, and trend patterns,
the research gives a picture of not only the intel-
lectual organization of the field, but also factors
that influence adoption. This method will not
only trace the evolution of research but will also
detect regional gaps, new technologies, and gaps
that require important research, and this method
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will be a new addition to the knowledge on the
digital transformation of SMEs in Asia.

Over the last three decades, e-commerce
adoption research in SMEs has experienced
an important evolution, reflecting more gener-
al technological progress and changes in market
conditions. The early studies, mainly in the ear-
ly 2000s, emphasized the well-established models
such asthe Technology Acceptance Model (TAM)
and the Technology-Organization-Environment
(TOE) model. The intentions of SMEs towards
adopting e-commerce technologies are desired to
be explained in these models. Between 2011 and
2016 the focus of research shifted to organization-
al barrier and environmental context assessment,
which limits or promotes adoption. Research-
ers also began to examine how the decisions by
SMEs to adopt e-commerce are influenced by ex-
ternal forces like competition, market and regula-
tions. The research at this period also involved the
organizational capacity, the attitude of the man-
agers and financial constraints as the determin-
ing factors of adoption. This change demonstrates
a growing realization that adoption is not a tech-
nological option but a multidimensional process
that is impacted by complex institutional, organi-
zational, and environmental factors.

Recent studies, particularly in 2017-2024,
have increasingly directed their attention to the
role of new technologies, including AI and mo-
bile commerce, on the evolution of e-commerce
features. This change implies that the necessity to
align SMEs with digital evolution to survive and
prosper has become more acceptable. Interest-
ingly, the peaks in the publication activity in the
2018-2023 period can be viewed as the sign of in-
creased interest among scholars and practitioners
as the digital transformation of SMEs has become
a topic of research and policy interest which re-
flects the general trends in the digital economy.

The significant contribution of this paper is
that it found out regional differences of the focus
of research, collaboration, and adoption drivers.
Southeast Asia, particularly Indonesia and Ma-
laysia are the most fruitful both in research num-
bers and in degree of collaboration. The existence
of strong co-authorship networks within those
countries proves that these countries have devel-
oped research circles, which center on the com-
plexion of control systems, organizational pre-
paredness, and the implementation of new digi-
tal technologies. High-impact publications in the
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region lay a strong emphasis on policy interven-
tions, government incentives, and institutional
support as key actors in supporting the adoption
of e-commerce, which reflects the importance
of infrastructure and strategic governance in in-
creasing the rate by which digital is being adopted.

Conversely, South Asia has been described
as having low research output and disjointed co-
operation. Research in Bangladesh, Pakistan, Ne-
pal and Sri Lanka largely focuses on infrastruc-
tural restrictions, financial constraints, digital il-
literacy and cultural barriers. These results show
slower digital preparedness and underline the im-
portance of socio-cultural factors influence on the
adoption choices. South Asian studies in contrast
concentrate on both individual level and organi-
zational behavior unlike Southeast Asia because
the context is conditioned by the relatively weak
technological, regulatory enablers. West Asia with
less studies highlights leadership, socio-cultural
factors, and socio-economic backgrounds to form
adoption. Studies conducted in Oman and Iran,
among others demonstrate that the manageri-
al style, cultural norms, and the supply side in-
fluence the adoption behavior of the SMEs sig-
nificantly. Overall, these regional difference illus-
trations prove that although universal adoption
systems like TOE and TAM are worthwhile, con-
textual variables cultural, institutional, infrastruc-
tural are paramount determinants in developing
economies.

The bibliometric analysis shows that a few
common themes exist in the adoption of SME
e-commerce. Technological readiness continues
to play a vital role, and ICT infrastructure, inter-
net penetration, and owner/employee IT skills are
highly likely to determine adoption (Rahayu &
Day, 2015; Hoque et al., 2015; Nazir & Zhu, 2018).
Adoption outcomes are further determined by or-
ganizational factors such as management support,
availability of resources, and human capital (Gor-
la et al., 2017; Zhao, 2010; Hasanuzzaman, 2024).
The role of the environmental and institutional
aspects, including regulatory assistance, compet-
itive stress, and consumer demands, is comple-
mentary (Nguyen et al., 2022; Chandra & Kumar,
2018).

Behavioral factors and cultural factors are
also critical. Lack of trust, low levels of awareness
of the benefits of digital, and change resistance
are some of the barriers that hinder its adoption
especially in South and West Asia (Ali & Ishagq,
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2019; Hasan, 2024). Research has pointed out that
education, training, and awareness campaigns
are important to address these social-cultural is-
sues (Nurrahma et al., 2024). New technologies,
such as AI, mobile commerce, and blockchain, are
potential opportunities to improve adoption, but
studies on SME-specific issues related to the im-
plementation of these technologies are scarce
(Salah & Ayyash, 2024). Also, the financial capaci-
ty, governmental support, and external incentives
are mentioned as the necessary enabling condi-
tions and especially in resource-constrained en-
vironments (Adhikari and Molla, 2024; Dhunga-
na, 2024).

All these findings, in turn, support the com-
plexity of e-commerce adoption, which means
that technological, organizational, environmental,
cultural, and individual aspects interact dynami-
cally to impact the process of digital transforma-
tion of SMEs.

This study has several contributions to the body
of literature and practice. First, it provides a region-
alized outlook wherein differences in adoption pat-
terns, research interest, and webs of cooperation
are underlined in the Southeast, South and West
Asian regions. Second, it identifies recent trends,
such as AI and mobile commerce adoption, to in-
form about the potential role of technological in-
novations in the digital strategies of SMEs. Third,
the research network mapping and co-authorship
allows to indicate which authors and organiza-
tions are prominent and which areas are missing
cross-national collaboration, limiting the compar-
ative analysis. Finally, the research provides prac-
tical information to policy makers, practitioners,
and SME owners by generalizing thematic trends
and highlighting the value of integrating efforts to
enable digital adoption.

The policymakers must consider improving
a conducive digital environment by establishing a
superior ICT infrastructure, favorable regulatory
framework, and funding. Capacity-building (train-
ing and a digital literacy campaign) should address
the mitigation of organizational barriers and cul-
tural barriers. The initiative by practitioners and
SME owners to utilize government support, boost-
ing technical capacity, and incorporating emerg-
ing technology in a strategic way to improve com-
petitiveness is important. Technological, organiza-
tional, cultural, and regulatory factors interact and
are important in the design of policies and strate-
gies that could help SMEs transform digitally.
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This study also has limitations as it is limit-
ed to English and selected databases (Scopus, Web
of Science, Google Scholar), and may not include
some regional studies that can be region-specif-
ic, hence less globally visible. Secondly, bibliomet-
ric methods, though useful in assisting to iden-
tifty patterns and trends, do not offer detailed
qualitative information regarding the SME deci-
sion-making. Third, there is limited research on
the post-adoption stages, emerging technologies,
transcontinental interplay of cultural, social, and
economic dimensions.

Future studies should conduct cross coun-
try comparative research and incorporate qualita-
tive research methods such as interviews and case
studies to understand contexts better. An over-
view of the potential implementation of new tech-
nology, including AI, blockchain, and digital pay-
ment, in the strategy of SMEs, and an overview
of government policy and regulatory frameworks
will be an invaluable contribution to the further
digitalization of developing economies.

Conclusion

The bibliometric analysis of the adoption of
e-commerce by SMEs in developing countries in
Asia identified prevailing trends, theme develop-
ment, and gaps in literature. The results demon-
strate that online shopping is becoming a more
important issue in enhancing the competitiveness
of SMEs, particularly in the conditions of rapid
technical advances and changing market condi-
tions. Between 2000 and 2024, the activity in re-
search increased exponentially due to technolog-
ical discoveries and shifts in the balance of world
€conomic power.

Thematic study indicates that there are
many important areas, such as the readiness of the
technology, organizational support, and the influ-
ence of the outside regulatory framework. Inter-
estingly, frameworks like the Technology-Organi-
zation-Environment (TOE) model and Technolo-
gy Acceptance Model (TAM) are still widely used,
however, a clear trend is to introduce newer tech-
nologies to the debate, like artificial intelligence
and mobile commerce. This trend represents a
growing awareness of the complexity that SMEs
experience in the digital era.

Necessary geographic and thematic trends are
also noticed in this bibliometric review. Indonesia
and Malaysia are the most commonly researched
countries in this area, and papers by Rahayu and
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Day are widely cited to form the agenda of research.
The increased prominence of Southeast Asian na-
tions can also be seen through the co-authorship
networks as it is quite evident that there are thick
collaboration clusters in the region and especial-
ly among the Indonesian, Malaysian, and Thai re-
searchers. Regarding the focus of the research, the
most notable ones are technological readiness, or-
ganizational support, regulatory issues, and digital
literacy. In the last 10 years, the trend has shifted
to the more recent and more progressive issues, in-
cluding the incorporation of artificial intelligence,
the development of mobile commerce, and the
study of digital payment ecosystems.

Regardless of the lack of research, there is
still a gap to be filled by further research. To be-
gin with, it requires more interdisciplinary inte-
gration, which involves behavioral economics in-
sights, cultural studies, and digital ethics. Regions
and cultural diversity should also be factored in

future research since most research works are
limited on Western settings, thus there is a gap in
the comprehension of the distinct challenges of
SME:s in diverse settings. Moreover, the effects
of automation and Al on the adoption of e-com-
merce are an under-researched issue that should
be urgently covered.

This article demonstrates the existence of im-
balanced e-commerce studies in developing Asian
countries. Southeast Asia is a volume leader and
can be interested in mobile commerce and plat-
form integration, South Asia is interested in infra-
structure and payment barriers and West/Central
Asia is interested in legal and regulatory issues.
The guide to the implications of these findings is
that policy interventions, future research and
managerial policies should be region-specific and
tailored to represent the realities of each sub-re-
gion and should not just assume that there is a
single Asian situation.
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Middle-income trap and regional disparities in Kazakhstan
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ABSTRACT

Relevance. One of the main challenges for the economies of developing coun-
tries, including Kazakhstan, has been the slowdown of economic growth and
the emergence of the middle-income trap. Alongside the identification of na-
tional-level conditions for overcoming the middle-income trap, it is equally im-
portant to consider regional disparities in development.

Research objective. The purpose of this article is to examine the impact of na-
tional- and regional-level factors on the formation of the middle-income trap in
Kazakhstan.

Data and methods. The analysis used data from the Bureau of National Sta-
tistics of the Agency for Strategic planning and reforms of the Republic of Ka-
zakhstan and the World Development Indicators Database. The index method
was used to assess the risk of poverty among the working population and the
middle-income trap. Correlation and regression analysis was used to test hy-
potheses about the influence of factors on GNI growth using the SPSS software
package. The matrix method was used to assess changes in the socio-econom-
ic development of regions.

Results. The article reviews the main theories and concepts of the middle-in-
come trap. A correlation and regression analysis of factors influencing GNI per
capita was conducted, revealing strong relationships with value added in medi-
um- and high-tech manufacturing, GDP per person employed, fixed capital in-
vestment per capita, and the minimum wage relative to the poverty level. The
study shows that, alongside other factors, Kazakhstan needs to address the per-
sistence of strong poverty and inequality factors in the labor market. It is noted
that, to reduce in-work poverty, the minimum wage should be raised above the
poverty threshold and gradually increased to 60 % of the median wage. It is also
shown that an important area for understanding the nature of and reducing the
gap between regions is the analysis of the ratio between Gross Regional Prod-
uct (GRP) per capita and GVA per person employed.

Conclusions. Key recommendations include: strengthening the selective na-
ture of industrial policy in attracting foreign direct investment to foster techno-
logical upgrading; improving intergovernmental fiscal relations to narrow re-
gional disparities and promote inclusive development; implementing proactive
labor market measures to mitigate the negative impact of in-work poverty, in-
cluding the gradual increase of the minimum wage to at least 60 % of the medi-
an wage; and reducing persistent income inequality through the introduction of
progressive taxation mechanisms.
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JIoByIIKa cpeJHero A0Xo/ia U permoHaJIbHbIe JUCIPONOPUNU

B Kazaxcrane

®. AnpxaHoBa -, A. Tney6epaunosa, ®@. JTuumes, E. Cagpixos, H. Hypranosa
I/[Hcmumym IKOHOMUKU Ko;vzumema Hayxu MMHL[CI’HCPCWZSQ Hayku U 8vicuieco O6pa306@HMﬂ, A/lMaI’Hbl,

Kasaxcman; D4 farida.alzhanova@gmail.com

AHHOTAIINA

AkTyanbHOCTh. OTHVIM U3 T/IABHBIX BBI30BOB /151 9SKOHOMUK Pa3BUBAIOIIVIXCS
CTpaH, B ToM uncrie u KasaxcraHa, cTano 3aMefieHrie TeMIIOB 9KOHOMIYECKO-
TO POCTAa ¥ TIONIafIaHVe B TaK Ha3bIBaeMYIO JIOBYIIKY CpefHero foxopa. [lapan-
JIETIBHO C BBISIBJIEHVEM YCIOBUI IIPEOO/ICHNSI 9TOM JIOBYIIKY HA HAIVIOHAJIb-
HOM YPOBHe He MeHee BaXXHBIM IIPEeACTAB/IAECTCS yUeT PeTMOHATbHBIX UCIIPO-
NOpUUIL B Pa3BUTUMNL.

Henp uccnegoBanus. llenpio JaHHOI CTaThU SBJIAETCSA aHAINU3 BO3JENICTBUS
(aKTOpOB HALMOHAIBHOTO ¥ PETMOHATBHOTO YPOBHel! Ha popMypoBaHue JI0-
BYIIKM CpefiHero fnoxofa B Kaszaxcrane.

JlanHbIe M MeTORBI. B XO7ie aHa/M3a UCIOIB30BAMNCh JaHHBIE blopo Hanmo-
Ha/IHOJ CTaTUCTUKM ATEHTCTBA IO CTPATETMIeCKOMY IUIAHUPOBAHMIO U pe-
¢dopmam Pecniy6rmuku Kasaxcran u 6a3bl fannbix «Ilokasareny MupoBoro pas-
Butus» (World Development Indicators). s orjeHku pucka 6egHOCTHU Cpenu
paboTaroiiero Hace/eHys1 ¥ IOBYIIKY CPeFHEr0 JOXOAA IPUMEHSI/ICS MHIEKC-
HBIIT MeTOZ. /151 IPOBEPKY TUIIOTE3 O BAVSHUM Pa3TNIHBIX (DaKTOPOB Ha POCT
BajioBoro HaumoHanpHoro poxoma (BHJI) mcnonb3oBasicst KOpPpPENsLMOH-
HO-PErpeCcCUOHHBIN aHAIN3, IPOBENEHHBIN C IOMOIIBIO IIPOTPAMMHOTO TTaKe-
ta SPSS. 714 oLjeHKM M3MeHeHMIT B COLMa/IbHO-9KOHOMIYeCKOM Pa3BUTUH pe-
I'MOHOB IIPUMEHSIICSA MaTPUYHBI METOL.

Pesynbrathl. B craThe mpencTaBieH 0630p OCHOBHBIX TEOPMUIT ¥ KOHLIEIILINIA
JIOBYIIKM CpefHero moxofa. IIpoBeneHHbIT KOppeNALMOHHO-PerpecCOHHbIN
aHanus ¢akTopos, Bnustoux Ha BH]] Ha fyiry Hace/meHus, BBIIBUI Hau4ue
CUJIbHBIX B3aMMOCBS3€ll C MOKa3aTensIMy JOOaBIeHHO! CTOMMOCTH B CpejHe-
¥ BBICOKOTEXHOJIOTMYHBIX 00pabaTsIBaloIinX Ipou3BojcTeax, BBII Ha ogHoro
3aHATOr0, 00'beMOM MHBECTUIMII B OCHOBHOJI KallMTal Ha YLy HaceleHNs,
a TaK)Ke COOTHOILEHVEM MUHMMAaIbHON 3apaOOTHON IJIATL U IIPOXKUTOUHO-
ro MuHMMYyMa. VccieoBaHye TOKasbIBaeT, YTO, HApARY € APYruMHu pakTopa-
M, KasaxcTaHy HeOOXOAMMO yUNTHIBATH COXPAHEHNUE YCTOMIMBBIX (PaKTOPOB
6emHOCTY ¥ HepaBEHCTBA Ha pbIHKe Tpyaa. OTMevaeTcst, 4TO AJIsl COKpalleHIsI
yPOBHs 6eTHOCTH cpefy paboTaKIINX IPaX/jaH MUHIMAIbHBI pasMep OIvia-
THI TPYZ2 JO/DKEH OBITh OHSAT BbIIIIe YePThI OETHOCTH U [IOITAITHO YBeNNIeH
1o 60 % OT MegaHHOIT 3apabOTHOI IIaThl. TaK)Ke II0KA3aHO, YTO BaYKHBIM Ha-
IpaBJieHNeM 71 TMOHMMAaHNA MPMPOJBI M COKpAIeHUsA paspblBa MEXIY pe-
TMOHAMU SB/IAETCS aHA/INU3 COOTHOLIEHMsI MeXMAY BaJOBBIM PErMOHATbHBIM
npoznykroM (BPII) Ha Ayuy Hace/eHys ¥ BalOBOL OOaBIEHHO CTOMMOCTBIO
(BIIC) Ha OHOTO 3aHATOTO.

Boisogs1. [IpoBeneHHbI aHaMN3 TTO3BO/sAET CHOPMYINPOBATD PSIJf PEKOMEH-
[ALVii 7151 SKOHOMMYECKOI MONNTUKYM: HeOOXORAMMO HpUAATh IPOMBIIIIEH-
HOJI IONIUTUKE CENEeKTMBHBINM XapaKTep B BONPOCAX IPUBJIEYEHNSA MPSIMBIX
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Introduction

The economic transformation of the
mid-1990s led to a deep economic recession,
which was followed by rapid economic growth
from 2000 to 2007. This growth was facilitat-
ed by economic and structural reforms, a favor-
able regime for foreign investment, which opened
up wide access to the country’s natural resources.
Oil rents were high in the early 2000s, but a fur-
ther decline in oil prices affected their dynam-
ics and growth opportunities. Economic growth
led to an increase in living standards and a re-
duction in poverty. Following the global finan-
cial crisis of 2008-2009, Kazakhstan’s econom-
ic growth slowed from 10% to below 4 %. The
slowdown in economic growth has highlighted
the problem of sustainable growth and the “mid-
dle income trap” for Kazakhstan. Since 2006, Ka-
zakhstan has been included in the group of coun-
tries with an upper middle-income level. In 2025,
this group includes 54 countries with GNI per
capita ranging from USD 4496 to USD 13935. In
15 countries of this group, GNI per capita exceeds

o~/

come trap and regional dispari-
ties in Kazakhstan. R-Economy,
12(2), 161-177. doi: 10.15826/re-
con.2026.12.2.010

USD 10000; in Kazakhstan, this figure was USD
10,730, which is higher than the GNI per capita
for the group as a whole (USD 10563), but lower
than the world average (USD 13179)'. According
to Hidalgo (2018), Pietronero (2018) Kazakhstan
has little chance of breaking out of the middle-in-
come trap. Traditionally, macroeconomic insta-
bility and the problem of the middle-income trap
are associated with the raw materials orientation
of the economy and low productivity. At the same
time, the indicators of gross regional product per
capita in Kazakhstan are highest in regions whose
economic activity is based on the extraction and
primary processing of mineral resources. The
highest GRP per capita is in Atyrau region —
45218 USD, which corresponds to the level of
high-income countries. The lowest GRP per capi-
ta is in Turkestan region — 4470 USD and corre-
sponds to the lower income limit of UMI coun-

! World Bank. (2024). The Middle-Income Trap. World
Development Report 2024. Retrieved from: https://www.world-
bank.org/en/publication/wdr2024 (date of access: 26.01.2026).
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tries. Thus, it can be assumed that some regions
have overcome the middle-income trap, and some
regions are still far from the upper limit. It is like-
ly that the middle-income trap in the full sense
will not be overcome as long as significant region-
al imbalances exist.

The purpose of this article is to examine
the impact of national- and regional-level factors
on the formation of the middle-income trap in
Kazakhstan.

The research tasks are as follows:

— to explore the theories and causes of the
“middle-income trap”;

— to assess the factors influencing the forma-
tion of the “middle-income trap” and regional dis-
parities in Kazakhstan;

— to develop recommendations for improv-
ing industrial policy, reducing regional inequality,
and alleviating poverty in the labor market.

Theoretical basis

The concept of the “middle-income trap” was
formulated in 2007 by World Bank economists to
describe the situation in countries of Latin Amer-
ica, the Middle East, and Southeast Asia (Gill &
Kharas, 2007). These countries experienced a pe-
riod of rapid economic growth, reached mid-
dle-income status, but faced a slowdown in growth
rates due to the exhaustion of initial growth driv-
ers such as cheap labor and foreign direct invest-
ment (Nallari et al., 2011; Zhou & Hu, 2021). The
emergence of this concept triggered a large body
of literature. (Akbayir et al., 2019) trace the ori-
gins of the “middle-income trap” concept to the
neoclassical Solow growth model and the Mal-
thusian trap. Flechtner & Panther (2017), Ah-
mad (2016) examined global political-economic
perspectives in the context of governance struc-
tures, wealth inequality, and productivity. Glawe
& Helmut (2016) summarize the main explana-
tory approaches, theoretical foundations, empir-
ical evidence, and the negative consequences for
well-being.

The issue of the middle-income trap high-
lights the influence of past trajectories of in-
stitutional and political development (Doner
& Schneider, 2016) as well as the impact of the
macroeconomic environment, infrastructure, de-
mographics, productivity, and the structure of
output and trade (Cai, 2012; Leven, 2019, 2021;
Aiyar et al., 2018). Developing these ideas, Ai-
yar et al. (2018) proposed an empirical study of
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growth turning points, examining the determi-
nants of growth slowdowns, including institu-
tions, macroeconomic environment, demograph-
ics, infrastructure, production, and trade.

Lee et al. (2019), Narula (2004) link the mid-
dle-income trap to the phenomenon of mid-
dle-level technology. Developing countries pro-
duce goods designed in developed countries, but if
they fail to accumulate sufficient design capac-
ity, the country falls into both a middle-income
trap and a middle-level innovation trap. Andre-
oni & Tregenna (2020) refer to this as the “mid-
dle-income technology trap” They argue that in
order to keep up with technological changes, mid-
dle-income countries need targeted investments
to develop production, technological, and inno-
vation capacities across various “types of technol-
ogies” and at different “stages of technological de-
velopment”. Zheng (2024) notes that overcoming
the middle-level technology trap requires tech-
nologies to move beyond the domestic market
to achieve returns on research investments. (Ot-
suka et al., 2017) define the middle-income trap
as “a slowdown in the growth of a middle-income
economy, exacerbated by inadequate responses to
convergence forces such as diminishing returns
on capital and a shrinking pool of copyable tech-
nologies” Wade (2016) examines the middle-in-
come trap in light of the prospects of the digital
revolution.

Lin (2017) examining the impact of industri-
al policy on overcoming the middle-income trap,
describes the “latecomer advantage” phenomenon
and categorizes industries by their distance from
the global technological frontier: catching-up in-
dustries, advanced industries, industries losing
comparative advantages, industries with short in-
novation cycles, and strategic industries that chal-
lenge existing comparative advantages. (Bress-
er-Pereira et al., 2020) associate the middle-in-
come trap in Latin American countries with
market liberalization and deficiencies in industri-
al policy, characterizing it as a “liberalization trap”
Eichengreen et al. (2013) in their study identity
two phases of growth slowdown in middle-income
countries, occurring in the ranges of USD 10,000-
11,000 and USD 15,000-16,000, noting that coun-
tries with a relatively high share of the population
with secondary and higher education, a relative-
ly high share of high-tech exports, and prog-
ress along the technological ladder have a great-
er chance of avoiding the middle-income trap. In
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the analysis by (Felipe et al., 2017), countries that
were part of the USSR — including Kazakhstan —
were excluded, as they experienced a shock transi-
tion to a market economy. During the last decade
of the 20th century, these countries went through
an absolute decline in production, with hyperin-
flation, shutdown and destruction of manufactur-
ing enterprises, massive redistribution of proper-
ty, rising poverty and inequality, population de-
cline due to migration and falling birth rates, and
the consequences of the Asian financial crisis. By
the start of the transition process, most post-So-
viet countries had already reached high levels of
education, urbanization, and industrial develop-
ment.

However, at present most of these countries
face challenges related to regional inequality and
growth constraints (Tang & Chen, 2015; Slay &
Anvarova, 2019; Yormirzoev, 2021). Gasim et al.
(2025) demonstrate that a number of states — in-
cluding Armenia, Azerbaijan, Belarus, Georgia,
Kyrgyzstan, Moldova, and Tajikistan — have fall-
en into the middle-income trap due to the lack
of industrial diversification, the predominance of
low-technology production, and low labor pro-
ductivity. In contrast, others, including Kazakh-
stan, Russia, Turkmenistan, Ukraine, and Uzbeki-
stan, are identified as countries that show poten-
tial for progress in economic growth and income
levels but still face substantial risks to achieving
sustainable long-term development.

Leven (2019) using the example of Poland,
examines several factors that shape the risks of
the middle-income trap and declining economic
growth, including a low share and slow growth of
private investment and limited R&D expenditures.
Nevertheless, Poland managed to overcome the
middle-income trap. A number of studies focus
on the social aspects of the middle-income trap.
Ozturk (2016) links the prospects of overcoming
the middle-income trap to the growth of the mid-
dle class, while noting that “key growth factors,
including the middle class, innovation, productiv-
ity, and foreign direct investment, have diminish-
ing marginal effects on economic growth”

Aiyar et al. (2018) criticize the theoretical
foundations of the middle-income trap. Felipe et
al. (2017) also noted that there is no universally
accepted definition of this term in the literature.
The question of a benchmark period for classify-
ing countries as slow-growing remains relevant.
Studying the economies of 124 countries, the au-
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thors determined that moving from low to low-
er-middle income takes 55 years with a minimum
growth rate of 2.37 %, while transitioning to up-
per-middle income requires 15 years with a min-
imum growth rate of 3.27 %. World Bank? point-
ed out that out of 101 countries that reached mid-
dle-income status in the 1960s, only 13 managed
to surpass the upper boundary of this category.
Most studies on the middle-income trap are
primarily based on national-level indicators. We
share the viewpoint of (Andriesse, 2025), who
emphasized the need to examine the middle-in-
come trap with consideration for uneven develop-
ment within countries, rather than focusing solely
on international and macroeconomic dimensions.
This became the starting point of our research.

Methods and data

The analysis used data from the Bureau of Na-
tional Statistics of the Agency for Strategic plan-
ning and reforms of the Republic of Kazakhstan’
and the World Development Indicators Database*.
The index method was used to assess the risk of
poverty among the working population and the
middle income trap. Correlation and regression
analysis was used to test hypotheses about the in-
fluence of factors on GNI growth using the SPSS
software package. The matrix method was used
to assess changes in the socio-economic develop-
ment of regions.

The analysis was conducted in two stages. To
analyze the influence of factors on the value of
GNI per capita, a correlation and regression anal-
ysis was used for the period 2000-2024 for Ka-
zakhstan as a whole. The relationship between
GNI per capita, Atlas method (current US$) with
such variables as Medium and high-tech man-
ufacturing value added (% manufacturing val-
ue added), GDP per person employed (constant
2021 PPP $), Demographic dependency ratios,
Poverty level, Fixed capital investment per capi-
ta, US$, Minimum wage, USD was considered.
When considering the problem of inequality, the

2 World Bank. (2012). China 2030: Building a Modern,
Harmonious, and Creative High-Income Society. Washing-
ton, D. C. : World Bank.

* Bureau of National statistics. Agency for Strategic plan-
ning and reforms of the Republic of Kazakhstan. Retrieved
from: https://stat.gov.kz (date of access: 01.12.2025).

* DataBank. World Development Indicators. Retrieved
from: https://databank.worldbank.org/source/world-develop-
ment-indicators (date of access: 01.12.2025).
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ratios of median and average values of income
and wages were calculated, and the Kaitz Index
was calculated (formula 1):

MW,=m [ w, (1)

rne MW, — Kaitz Index, %; w, — median wage;
m, — minimum wage.

Taking into account the obtained results, the
problems of development of internal regions of
Kazakhstan and their differences in a context of
the middle-income trap problem are considered.
The influence of factors, such as investments,
wages, demography, inequality, productivity, in-
novations is considered. There were a number
of limitations in the course of the study. The ad-
ministrative structure of the regions of Kazakh-
stan changed in 2018 and new regions were iden-
tified in 2022. In this regard, it was not possible to
obtain comparable data on the regions for a lon-
ger period. In addition, the GNI indicator is not
calculated for the regions, so the GRP per capi-
ta indicator is taken as a basis. There are no sta-
tistics by region on the technological level of in-
dustry.

Results and discussion

Kazakhstan, a country with a vast territory and
a relatively small population, inevitably faces the
challenge of regional inequality in terms of resourc-
es, capital, land, human potential, and infrastruc-
ture. The transition to a market economy led to the
decline of complex urban industrial production,
while subsistence activities and manual labor be-
came more widespread in rural areas, further wid-
ening the gap between regions with different lev-
els of development. Strategically located large cities
with well-developed infrastructure along transport
corridors and key communication routes attract-
ed investment and migration flows from neighbor-
ing regions, accelerating the concentration of busi-
ness activity and infrastructure.

The role of several historically established set-
tlement centers has shifted and gained strategic
significance. After the dissolution of the USSR,
some of these cities (e.g., Aktau, Atyrau, Pet-
ropavl, among others) found themselves near in-
ternational borders, at the intersection of trans-
port, trade, and migration flows. They emerged
as active gateways to foreign markets, facilitating
transport, trade, information, and migration ex-

changes.

Kazakhstan is characterized by significant re-
gional disparities in GRP per capita. The gap be-
tween regions reaches a tenfold difference. The
lowest level — USD 4,470 — is below the lower
threshold of the upper-middle-income country
group. The highest — USD 45,218 — is compa-
rable to high-income economies. Four addition-
al regions have GRP per capita ranging from USD
14,800 to USD 25,000.

The increase in regional inequality remains a
dominant trend. The national economy is becom-
ing increasingly concentrated in a limited num-
ber of regions with structural advantages: Al-
maty accounts for 20.6% of Kazakhstan’s total
GRP (2023), Atyrau for 12.4 %, Astana for 10.7 %,
and Karaganda for 7 %. In total, seven leading re-
gions (Atyrau, Karaganda, Almaty, Mangystau,
West Kazakhstan, as well as the cities of Astana
and Almaty) generate more than 60 % of the na-
tional GRP.

Kazakhstan faces constraints related to the
quality of its economic growth, which current-
ly does not ensure stable export capabilities. In
terms of regional export potential and active par-
ticipation in external trade, the picture of growth
quality and regional competitiveness appears
mixed. Although the city of Almaty makes the
largest contribution to Kazakhstan’s GRP (20 %),
it also contributes the most negative balance to
the country’s external trade. The primary activ-
ity underlying tax revenues and employment in
Almaty is wholesale and retail trade, much of
which is associated with non-tradable goods and
services. In contrast, Astana exhibits a more bal-
anced structure, with its contribution to nation-
al GRP supported by more active participation in
external economic activity. The high contribution
of the Atyrau region to GRP is largely driven by
the extraction and export of oil and gas resources.

Based on the analysis, the following hypothe-
ses were formulated and tested:

H1: Growth in GDP (or GRP) per capita con-
tributes to an increase in GNI;

H2: Growth in gross fixed capital investment
contributes to an increase in GNI;

H3: Growth in the minimum wage affects
the increase in GNI;

H4: A reduction in the poverty rate contrib-
utes to an increase in GNI.

The analysis was conducted using official statis-
tical data and the SPSS software package. Variable
coding used in the study is presented in Table 1.
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Table 1
Variables Included in the Correlation-Regression
Analysis
Vari- | Unit of
Indicator able | Measure-

Code ment
Gross National Income per capita GNIpc USD
GDP per employed person (con-
stant 2021 PPP) GDPpp | USD
Poverty Rate PL %
Gross Fixed Capital Investment per FClpc USD
capita
GVA of medium- and high-tech in-
dustries in GVA of manufactur- MHTM %
ing industry
Minimum Wage Wmin USD
Gross Regional Product per capita | GRPpc USD
Gross Value Added per employed GVA- USD
person pep

Source: 1) DataBank. World Development Indicators. Retrieved

from: https://databank.worldbank.org/source/world-develop-
ment-indicators (date of access: 01.12.2025); 2) Bureau of Na-

tional statistics. Agency for Strategic planning and reforms of
the Republic of Kazakhstan. Retrieved from: https://stat.gov.kz
(date of access: 01.12.2025).

The correlation analysis based on statisti-
cal data for the past 25 years (2000-2024) re-
vealed several notable patterns. Gross National In-
come (GNI) per capita demonstrates a strong pos-
itive correlation with the following variables: value
added in medium- and high-technology manu-
facturing (0.920**), GDP per employed person
(0.908**), gross fixed capital formation per capi-
ta (0.827**), and the minimum wage (0.881**). At
the same time, a strong negative correlation was
observed between GNI per capita and the poverty
rate (-0.901**), which is consistent with theoretical
expectations (Table 2). The analysis did not identi-
fy a significant impact of demographic factors on
the middle-income trap in Kazakhstan as a whole.

The strong influence of the high-technology
factor is confirmed by the results of the analysis.

In 2008, the share of high-technology and medi-
um-technology industries in the structure of the
manufacturing sector doubled, while in subse-
quent years it increased by only 5%. The country’s
exit from the crisis did not occur through struc-
tural transformation of industry; on the contrary,
Kazakhstan became increasingly dependent on
the extractive sector. Expenditures on R&D de-
creased by half.

The attention to the minimum wage in the
context of the middle-income trap is explained by
the fact that Kazakhstan has not yet ratified Con-
vention No. 131 “Minimum Wage Fixing”, among
several others. This creates conditions for the per-
sistence of in-work poverty and rising inequali-
ty among employees. In European countries, the
Kaitz Index averages around the recommend-
ed level of 60%. In Kazakhstan, this indicator is
twice as low (Table 3). Detragiache et al. (2020)
note that setting the minimum wage at 60% of
the median wage would reduce in-work poverty
but would have a limited effect on overall pover-
ty. However, the current low value of the index in-
dicates that the official minimum wage is signifi-
cantly undervalued relative to the median wage.
For upper-middle-income (UMI) countries, the
poverty threshold is defined at USD 6.85 per day.
In Kazakhstan, the minimum wage falls below the
poverty line. As long as such a strong poverty-in-
ducing factor remains in place, it is difficult to ex-
pect successful progress toward escaping the mid-
dle-income trap.

The selection of indicators for inclusion in the
regression analysis was carried out using a com-
bined approach that incorporated both the theo-
retical justification of significant factors and the
application of empirical methods to filter out sta-
tistically insignificant variables and verify the
model’s adequacy to the data. This ensured not
only the statistical robustness of the models but
also their conceptual relevance for interpretation
within the context of the problem under study.

Table 2
Pearson Correlation Coeflicients with GNI per Capita
GNIpc, USD | GDPpp, USD PL, % MHTM (%) | FCIpc, USD | Wmin, USD
Pearson correlation 1 0,908 -0,901" 0,920%* 0,827" 0,881*%
GNIpc | sig. (two-tailed) 0,000 0,000 0,000 0,000 0,000
N 25 25 25 23 25 25
** The correlation is significant at the 0.01 level (two-tailed).

Source: authors’ calculations in IBM SPSS.
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Table 3
Kaitz Index in Kazakhstan

2019 2020 2021 2022 2023 2024
Median wage, USD 293 346 389 443 551 609
Minimum wage, USD 111 103 100 130 153 181
Kaitz Index, % 38,9 29,8 25,6 29,4 27,8 29,8
Kaitz Index Min (Region of Kazakhstan) 26,6 18,4 17,6 19,3 17,8 21,0
Kaitz Index Max (Region of Kazakhstan) 47,2 45,1 33,2 41,0 37,3 36,7
Share of wages in GDP, % 30,5 31,2 31,2 30,4 30,8 31,0

Source: authors’ calculations based on data of the Bureau of National statistics. Agency for Strategic planning and reforms of
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the Republic of Kazakhstan. Retrieved from: https://stat.gov.kz (date of access: 01.12.2025).

A comprehensive theoretical review of existing
scientific literature and previous research on re-
gional inequality (Kim et al., 2024; Dorjnyambuu,
2025; Blotevogel et al., 2022) and socio-econom-
ic development imbalances (Ismagulova & Mas-
sakova, 2024; Xu et al., 2021; Gamidullaeva et al.,
2022) identified twelve key variables that have al-
ready demonstrated their relevance as significant
predictors. A preliminary assessment of the rela-
tionships between potential factors and the de-
pendent variable, conducted using correlation co-
efficients, made it possible to evaluate the strength
and direction of associations, as well as the stan-
dard errors and significance of the estimated co-
efficients.

Furthermore, the necessity of meeting the as-
sumptions of no multicollinearity among vari-
ables and assessing the stability of the obtained re-
gression models led to the exclusion of eight in-
dicators based on the results of SPSS diagnostic
tools. While the correlation analysis for the coun-
try-level indicators covered the period 2000-2024,
the regional analysis was limited to 2022-2024.
This temporal constraint was imposed to ensure
data comparability following the completion of
a major administrative-territorial reform in Ka-
zakhstan in 2022, which resulted in the creation
of three new regions — Abai, Zhetysu, and Uly-
tau — and consequently required a revision of the
boundaries of several existing regions. Since 2022,
official statistics have been published in accor-
dance with the updated territorial division, elim-
inating the need for large-scale adjustments and
enhancing the internal consistency of the dataset.
Additionally, the chosen time horizon allows for
capturing the effects of the 2018-2022 fiscal de-
centralization reforms, which altered the revenue
structure and redistribution mechanisms across
regions, potentially influencing the dynamics
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of interregional differentiation. This strengthened
the reliability and validity of the empirical results.

The results of the regression analysis conduct-
ed for all regions of Kazakhstan over the past three
years, which corroborate the relationships ob-
served at the national level, are presented in Table
5. In this analysis, the indicators “GDP per capita”
and “GDP per employed person” were replaced
with the regional statistical indicators used in Ka-
zakhstan: “GRP per capita, USD” and “Gross val-
ue added per employed person, USD” (Table 4).

The results of the regression analysis conduct-
ed across all regions of Kazakhstan over the past
three years, which confirm the relationships ob-
served at the national level, are presented in Table
5. In this analysis, the indicators “GDP per capita”
and “GDP per employed person” were replaced
with the regional statistical indicators used in Ka-
zakhstan — namely, “GRP per capita (USD)” and
“Gross value added per employed person (USD)”
(Table 4). This substitution is due to the fact that
these indicators are calculated irrespective of
the internal structural features of regional econo-
mies. For this reason, the share of high- and medi-
um-technology industries in the structure of the
manufacturing sector was not included, as this in-
dicator is characterized by significant interregion-
al variation and unstable dynamics.

In the Kazakhstani economy, four broad types
of regions are typically distinguished: service-ori-
ented, agro-industrial, old industrial, and re-
source-extractive regions. For example, in the re-
source-extractive Atyrau and Mangystau regions,
the share of high- and medium-technology indus-
tries in the gross value added of manufacturing
amounted to 21.3% and 37.9 %, respectively, ex-
ceeding the national average. However, the share
of high- and medium-technology industries in the
gross value added of industry as a whole is only
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2% and 3.9% in these regions. In Almaty, these
figures stand at 39.9% and 33.8 %, respectively.
Nevertheless, the city’s GRP is formed primarily
not by industry but by services, particularly trade.
Therefore, although this indicator is applicable to
the economy as a whole, it is of limited relevance
for the purposes of this study. Minimum wage lev-
els were also excluded from the analysis, as they
are identical across all regions.

Furthermore, strong multicollinearity be-
tween “Gross value added per employed person”
and “Fixed capital investment per capita” neces-
sitated their separate inclusion in the regression
models. Accordingly, Model 1 refers to the regres-
sion model incorporating “Gross value added per
employed person’, while Model 2 incorporates
“Fixed capital investment per capita’”.

The use of GDP per capita in regional analy-
sis has substantial limitations, as this indicator re-
flects the aggregate economic activity of the entire
country and does not capture territorial differenc-
es. GDP combines structurally heterogeneous re-
gions and includes economic activities that are not
geographically attributable to specific areas, which
complicates the accuracy of interregional compar-
isons. In contrast, GRP per capita reflects the vol-
ume of production generated directly within a re-
gion, making it a more precise indicator of local
economic development. It accounts for regional in-
dustrial structure, employment levels, productivity,
and the specific characteristics of regional econom-
ic conditions. Therefore, replacing GDP per capi-
ta with GRP per capita helps avoid interpretation-
al distortions, ensures the validity of interregional
comparisons, and allows for a more accurate as-

sessment of differences in economic potential and
population welfare across regions.

Moreover, due to significant methodological
constraints associated with the use of “GDP per
employed person” for regional comparisons —
particularly the distortion arising from its nation-
al-level nature and inclusion of components not
distributed across regions — the more appropri-
ate indicator for assessing labor productivity and
the economic contribution of regions is “GVA per
employed person’, calculated at the place of val-
ue creation.

According to the model summary statis-
tics (Table 5), a high degree of model explanato-
ry power is observed across all years. The values
of the multiple correlation coefficients (R) indi-
cate a strong linear relationship between the de-
pendent variable and the independent variables.
The coeflicients of determination (R-squared
and adjusted R-squared) demonstrate that a large
proportion of the total variance of the depen-
dent variable is explained by the predictors in-
cluded in the model.

The standard error of the estimate increas-
es from 837.77 in 2022 to 1328.44 in 2024 in
Model 1, and from 3038.3 to 4991.7 in Model 2,
which may indicate rising variability of the de-
pendent variable or stronger external influenc-
es in later periods. In all models, the change in
R? is close to the overall R?, and the F-statistics
are sufficiently high with p < 0.001. This indicates
the statistically significant joint influence of all in-
cluded factors on the dependent variable.

The Durbin — Watson statistics range from
1.614 to 2.261, suggesting no substantial autocor-

Table 4
Pearson Correlation Coefficients with GRP per Capita
GRPpc GVApep FClpc PL
Pearson correlation 1 0,996" 0,923" -0,464"
GRPpc, 2022 | sig. (two-tailed) 0,000 0,000 0,020
N 20 20 20 20
Pearson correlation 1 0,994 0,896 -0,531"
GRPpc, 2023 | sig. (two-tailed) 0,000 0,000 0,008
N 20 20 20 20
Pearson correlation 1 0,990 0,849 -0,501"
GRPpc, 2024 | sig. (two-tailed) 0,000 0,000 0,012
N 20 20 20 20
* Correlation is significant at the 0.05 level (two-tailed).
** Correlation is significant at the 0.01 level (two-tailed).

Source: authors’ calculations in IBM SPSS.
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Table 5
Model Summary®
Change Statistics
Model R S R L] oSft :lhf gs(t)f— R Square 1 Sig. F LD
quare | R Square mate Change F Change | dfl df2 Change Watson

2022_1 0,996* 0,992 0,991 837,7676 0,992 992,702 2 17 0,000 1,952
2022_2 0,943* 0,888 0,875 3038,3398 0,888 67,620 2 17 0,000 2,018
2023_1 0,995* 0,990 0,988 1051,1770 0,990 808,306 2 17 0,000 2,261
2023_2 0,917° 0,841 0,822 4109,9903 0,841 44,930 2 17 0,000 1,614
2024_1 0,991* 0,982 0,980 1328,4342 0,982 469,786 2 17 0,000 2,062
2024_2 0,865* 0,749 0,720 4991,6541 0,749 25,375 2 17 0,000 1,737
a_1. Predictors: (Constant), Poverty Rate (%), Gross Value Added per employed person (USD).
b _1. Dependent Variable: GRP per capita (USD).
a _2 Predictors: (Constant), Poverty Rate (%), Gross Fixed Capital Investment per capita (USD),
b _2 Dependent Variable: GRP per capita (USD).

Source: authors’ calculations in IBM SPSS.

relation of residuals. The values are close to 2 and
slightly above it, which does not violate the as-
sumption of error independence.

Tests for normality of residuals indicate an ap-
proximately normal distribution of errors. Ad-
ditionally, the heteroskedasticity analysis con-
firms equality of variances. Considering the sta-
bility of R?, the high F-statistics, and the adequate
Durbin — Watson values, it can be concluded that
the core model assumptions are generally satisfied.

The collinearity diagnostics indicate that
the results of the regression analysis are reliable.
However, standardized coeflicient (Beta) val-
ues — used to compare the relative strength of the
effects of different independent variables with-
in the same model — that fall below 0.05 sug-
gest that the variable does not exert any mean-
ingful influence. Therefore, the indicator “poverty
level” was excluded from Model 1 (the model us-
ing gross value added per employed person). As a
result, the following regression models were ob-
tained (Table 6).

A more rigorous examination of the dynam-
ics of Gross Value Added (GVA) per employed
person is required, particularly given the marked
slowdown observed over the past four years in the
oil-producing regions of Atyrau, West Kazakh-
stan, and Mangystau. The Atyrau region contin-
ues to demonstrate the highest Gross Regional
Product (GRP) per capita and is commonly re-
garded as a reference point in comparative region-
al analyses in Kazakhstan. Nevertheless, the mere
reduction in the gap between Atyrau and other re-
gions should not be interpreted as an unequivo-
cal improvement.

A deeper analytical assessment is necessary. In
this regard, the ratio between GRP per capita and
GVA per employed person warrants particular at-
tention. The disparity between Atyrau and Turke-
stan regions in GRP per capita is tenfold, whereas
the gap in GVA per employed person is eightfold.
Between Atyrau and Zhambyl regions, the respec-
tive disparities are eightfold and 6.8-fold. Thus,
the gap in labor productivity is notably smaller

Table 6
Regression Models of the Determinants of GRP per Capita
Predictors Year Model
2022 GRPpc=121,3 + 0,522* GVApep
GVApep 2023 GRPpc=-314,4 + 0,549 GVApep
2024 GRPpc=-51,27 + 0,568* GVApep
2022 GRPpc=9296,1 + 3,985* FCIpc -960,4* PL
FCIpc, PL 2023 GRPpc=9566,6 + 4,501* FCIpc -1131,8* PL
2024 GRPpc=6086,7 + 6,177* FCIpc -1057,3* PL

Source: authors’ calculations in IBM SPSS.
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than the gap in GRP per capita. This indicates that
demographic factors exert a substantial influence
on GRP per capita, with their magnitude vary-
ing across regions. At the same time, improve-
ments in labor productivity directly contribute
to reducing interregional disparities. Converse-
ly, an opposite pattern is observed in Almaty and
Kostanay regions. In these cases, the gap in GVA
per employed person exceeds the gap in GRP per
capita, despite considerably lower demographic
dependency ratios. This suggests that productiv-
ity-related factors, rather than demographic ones,
play a more significant role in widening regional
disparities. Accordingly, policy interventions for
these regions should prioritize the enhancement
of labor productivity determinants.

The matrices constructed on the basis of the
two most significant criteria — GRP per capita and
the poverty rate — demonstrate positive trends in
the socio-economic development of Kazakhstans
regions (Figure 1). In this two-dimensional frame-
work, the lower-right quadrant represents regions
with both high GRP per capita and low poverty lev-
els, indicating the most favorable socio-econom-
ic conditions. Conversely, the upper-left quadrant
captures regions characterized by low GRP per cap-
ita and high poverty levels, representing the least
favorable developmental position. The lower-left
quadrant reflects regions with low GRP per capi-
ta but declining poverty rates, suggesting improve-
ments in social conditions despite modest eco-
nomic performance. The upper-right quadrant in-
cludes regions with high GRP per capita but rising
poverty, indicating imbalances between economic
growth and social inclusion.

Within this interpretative structure, the
Atyrau region retains its unequivocal leadership,
consistently occupying the most favorable posi-
tion — the lower-right quadrant. The city of Al-
maty has also shifted into this quadrant, indicat-
ing upward movement in GRP per capita accom-
panied by a reduction in poverty levels.

While in 2021 ten regions were located in the
upper-left quadrant (low GRP — high poverty), by
2024 this number decreased to seven: Turkestan,
Mangystau, Zhetysu, Zhambyl, Abai, the city of
Shymkent, and Ulytau. Notably, the movement of
the Ulytau region into this quadrant represents an
adverse development, as it reflects an increase in
the poverty rate, despite concurrent GRP growth.
This divergence suggests that economic expan-
sion in the region has not translated into inclu-

R-ECONOMY J

sive development. Two regions — Akmola and
Kyzylorda — are positioned near the boundary
between quadrants, indicating transitional so-
cio-economic dynamics that require closer mon-
itoring. The North Kazakhstan region has shift-
ed into the lower-left quadrant (low GRP — low
poverty), demonstrating a simultaneous reduc-
tion in poverty and an increase in GRP. This in-
dicates that although economic output remains
comparatively modest, improvements in social
welfare are becoming more tangible.

Both the Karaganda region and the city of As-
tana show positive trajectories, reflected in their
transition toward the lower-right quadrant. This
movement signifies concurrent GRP growth and
a decline in poverty levels, pointing to balanced
and inclusive socio-economic development.

Limitations and Future Research

Despite the robustness of the methodological
approach and the consistency of the empirical re-
sults, several limitations should be acknowledged.
First, at the regional level, the system of national
accounts in Kazakhstan does not include an indi-
cator analogous to Gross Regional Income. The ab-
sence of this metric restricts the ability to conduct
a more detailed analysis of income formation and
distribution within regions, which would be essen-
tial for evaluating structural sources of regional
prosperity. Second, long-term regional time series
are not available. Since 1990, Kazakhstan’s admin-
istrative-territorial structure has undergone multi-
ple reforms (1997, 2018, 2022) including the cre-
ation, dissolution, and reconfiguration of regions.
Many statistical indicators were not recalculat-
ed retrospectively under the new boundaries. As
a result, constructing consistent long-run region-
al datasets is not feasible, limiting the depth of dy-
namic analyses. Third, several important indica-
tors are not calculated or published in Kazakh-
stan’s national statistics, particularly those related
to high-technology and medium-technology man-
ufacturing. The absence of these metrics constrains
the ability to evaluate the technological structure of
regional economies and their progress toward in-
novation-driven growth. Fourth, a number of rel-
evant indicators have only recently been intro-
duced into official statistical reporting. Fifth, the
analysis demonstrated that not all indicators com-
monly used to explain the middle-income trap are
suitable for application at the regional level. More-
over, the results showed that, specifically in Ka-
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Figure 1. Matrices socio-economic development of regions

Source: Bureau of National statistics. Agency for Strategic planning and reforms of the Republic of Kazakhstan. Retrieved
from: https://stat.gov.kz (date of access: 01.12.2025).
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zakhstan, the increase in GDP per capita and lead-
ing positions in GRP per capita were observed in
resource-extractive and service-oriented regions,
where advanced technology industries, in the con-
ventional sense, do not play a significant role. This
limits the possibility of conducting longitudinal
econometric assessments and makes it challenging
to evaluate the long-term effects of structural re-
forms and policy interventions.

Conclusions

The analysis of the literature shows that in
studies of the middle-income trap, many research-
ers associate the emergence of this phenomenon
with declining productivity, reduced investment,
medium technological levels, weak diversification
and economic complexity, limited investment in
human resources, and inequality. Kazakhstan has
also not avoided the problem of the middle-in-
come trap and has been in the upper-middle-in-
come group for about 20 years.

To avoid being stuck in the middle-income
trap for decades, it is necessary to overcome the
negative trends of lagging manufacturing indus-
tries. Industrial policy should take a strictly se-
lective approach, stimulating the attraction of for-
eign investment into manufacturing sectors while
gradually increasing technological levels and eco-
nomic complexity. Large-scale image-based in-
dustrial projects should be abandoned. Technolo-
gy transfer should be limited to areas where there
are no domestic developments or production. It is
necessary to develop the methodology and infor-
mation base for analyzing technological changes
at the regional level, which will allow for more tar-
geted adjustments to industrial policy.

Opportunities to reduce regional inequality
should be used by improving intergovernmental
fiscal relations to ensure a fairer distribution of re-
sources between territories and social groups. To-
day, oil and gas regions act as donors to the Na-
tional Fund, yet some of them face serious budget

constraints. Therefore, it is necessary to gradually
transform the structure of oil-producing regions
to avoid economic and social shocks caused by the
depletion of oil and gas resources in the future.

In overcoming the middle-income trap, Ka-
zakhstan must pay attention to the persistence of
strong poverty and inequality factors in the la-
bor market. In Kazakhstan, the minimum wage is
below the poverty line (USD 6.85 per day). The
Kaitz index stands at 29.8 %, whereas reducing in-
work poverty requires a level of 60 %. In address-
ing poverty and easing social tensions, it is neces-
sary to focus on increasing the share of labor in-
come by establishing fair approaches to wages.

A manifestation of growing inequality in Ka-
zakhstan has been the decline in labor income and
taxes as a share of GDP since 2011, with a corre-
sponding increase in the share of capital income.
This creates risks of social tension and reduced tax
revenues. With such a strong persistence of pov-
erty and inequality in the labor market, it is difh-
cult to expect the middle-income trap to be over-
come quickly. Trends toward reducing business
taxes and maintaining a flat personal income tax
rate do not contribute to reducing inequality or
forming a fairer system of distributive relations.

For Kazakhstan, with its vast territory and
relatively small population, problems of region-
al inequality in resources, capital, land, human re-
sources, and infrastructure are characteristic. The
gap between regions in GDP per capita reach-
es tenfold. The regression models obtained indi-
cate the consistently high significance of gross val-
ue added per employed person. Attention should
be paid to the declining trend in GVA per work-
er in oil-producing regions, which will negative-
ly affect the dynamics of GDP and GNI overall. In
addition, it is necessary to focus on labor produc-
tivity problems in regions where the productivity
gap exceeds the income gap. Taken together, these
measures will help overcome the constraints that
form the middle-income trap.
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ABSTRACT

Relevance. Food security and balanced territorial development rank among
Russia’s foremost strategic priorities. Yet in the Ural Federal District (UFD),
growing spatial polarization in agricultural production is widening regional
disparities and undermining these goals. Identifying where and how to develop
the agricultural sector across the UFD’s municipalities is therefore a challenge
of direct policy importance.

Research objective. This study aims to identify and substantiate promising
spatial directions for agricultural development in the municipalities of Russia’s
Ural Federal District, using a methodological approach developed by the au-
thors for assessing and modeling spatial development priorities at the macrore-
gional level.

Data and methods. The study draws on the official Rosstat data for 198 munici-
palities over the period 2012-2022. A central contribution of the research is the
development and testing of an original methodological approach to assessing
and modeling spatial development priorities at the macroregional level. The ap-
proach is built on the sequential application of spatial statistical methods: Mo-
ran and Anselin indices are first employed to identify clusters and zones of in-
fluence, thereby characterizing the existing structure of agricultural produc-
tion; a spatial autoregressive lag model (SAR) is then applied to validate the
effectiveness of the proposed priorities. The novelty of the approach lies in the
systematic combination of spatial autocorrelation analysis across multiple spa-
tial weight matrices with spatial autoregressive modeling, allowing for a rigor-
ous assessment of spatial effects within the macroregion.

Results. Application of the methodological framework identified both estab-
lished and emerging agricultural growth poles within the UFD, characterized
respectively by high existing output volumes and significant development po-
tential. The spatial influence zones surrounding these poles were also delineat-
ed, forming the empirical basis for the study’s strategic recommendations.
Conclusions. The study establishes that agricultural development in the UFD
should prioritize the formation of new growth poles and the strengthening of
cooperative linkages within their influence zones. The findings provide both
a theoretical foundation and practical guidance for government bodies seek-
ing to reduce spatial disparities in agricultural production and enhance region-
al food security.
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CeIbCKOX03AHCTBEHHBIX IPOU3BO/ICTB
B MYHHIIUNIAJIbHBIX 00pa3oBaHUAX YpajlbCKoro ¢pegepajsbHOro
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AHHOTAIINA

AKTyanbHOCTb. B COBpeMeHHBIX yC/IOBUAX 0 ecIieyeHe IPOJjOBOIbCTBEHHOI
6e30macHOCTH U cOHaTaHCHPOBAHHOTO TEPPUTOPUATIBHOTO PA3BUTHS SIBIIIETCS
cTpaTernyeckoit 3agaueri insa Poccuiickoit @enepanymn. Ycunmparomascs Ipo-
CTPAaHCTBEHHas IONAPU3aLUsA pasMellieHNs CeNbCKOXO3AICTBEHHBIX MPON3-
BOJCTB SIBJIACTCS YIPO30il MIPOJOBONIBCTBEHHON 6€30MacHOCTU B YPaIbCKOM
denepanprom okpyre (Yp®O). ViccnenoBanne, MOCBAIeHHOE HOMCKY IPHUO-
PUTETOB pasMellleHN JaHHBIX IPOU3BO/CTB, AB/IAETCA aKTya/IbHbIM.

ITens mccmegoBanms. 3aKmo4yaeTcs B IOMCKe M 0OOCHOBaHMMU II€PCIEKTUB-
HBIX IPOCTPAHCTBEHHBIX HAIIPABIEHUIT Pa3BUTHs CENTbCKOTO XO3SIIICTBA B MY-
HULMIANbHBIX 00pasoBanyax YpPO ¢ npyuMeHeHeM OPUTMHAIBHOTO METO-
IMYECKOTO TOAXOAA K OlleHKe M MOJENMPOBAHMIO IIPMOPUTETOB NPOCTpaH-
CTBEHHOTO Pa3BUTHA Ha MAaKPOPETMOHA/IbHOM YPOBHe.

Jannple M MeTOAbI. /11 OLIEHKM NPOCTPAaHCTBEHHOV HEOJHOPOLHOCTU pas-
MellleHNsI CeTbCKOX03s/ICTBEHHBIX MTPOM3BOJCTB MCIIOIb30BAHbI OQUIIMAID-
Hble flaHHble PoccTara mo 198 MyHununanbHeiM o6pasoBanuam YpdO 3a me-
puop 2012-2022 rr. B xone uccnenoBanus 6pu1 pa3paboTan U aripoOUpoBaH
ABTOPCKUIT METOAMYECKMII MTOAXOM K OIleHKe M MOJeNMPOBAaHNIO IIPMOPUTe-
TOB IPOCTPAaHCTBEHHOTO PasBUTHUA MaKpOPETMOHA, OCHOBaHHBIN Ha IOCIe-
IOBaTeJIbHOM IIPYMEHEHNY MeTO0B IIPOCTPAaHCTBEHHON CTATUCTUKMA: OLleHKa
K/IaCTEPOB ¥ 30H BIMAHMA Yepe3 MHAEKCh MopaHa 1 AHCenMHa /I aHannu3a
CJIOXKUBIIETICA CTPYKTYPBI arpONPON3BOACTB U NIPUMEHEHe IPOCTPAHCTBEH-
HOJ1 aBTOPErpeccMOHHOI Mofenu ¢ marom — SAR — pist mpoBepku addex-
TUBHOCTH TIPeJ/IO’KeHHbIX IpuopuTeTos. HoBM3HOI MccenoBaHUA ABIACTCA
CHCTeMHOE ICIIONIb30BaHMe IIPOCTPAHCTBEHHOTO aBTOKOPPENALIIOHHOTO aHa-
NM3a ¢ IpMMeHEeHMeM pas3IM4HbIX MaTpUI] IPOCTPAHCTBEHHBIX BECOB U IIPO-
CTPAHCTBEHHOTO aBTOPETPECCYOHHOTO MOZIEIMPOBAHNA, a TAK)KE OLJeHKM IIPO-
CTPaHCTBEHHBIX 3G (EeKTOB BHYTPY MaKpOPEIVOHa.

Pesynbrarbl. B xone anpobary MeTOOMYECKOTO MOAXOAa ObUIM BBIABIEHBI
KaK CJIOKMBIINECH, TaK ¥ pOPMUPYIOLMeCs HOMI0Ca POCTa arpOIPOU3BOJCTBA
B Yp®O, xapaKkTepusyoLiecs BHICOKUMM 0O'beMaMyl IIPOV3BOJCTBA 1 3HAUN-
Te/IbHbIM ITOTEHIVaTIOM PasBUTUA COOTBETCTBEHHO. Taxoke OBIIM OIpenene-
HBI 30HBI IPOCTPAHCTBEHHOTO BIMAHMA JAaHHBIX IIOTI0COB, KOTOpPbIE COCTaBU-
IV SMIIMPUYECKYI0 OCHOBY IS CTPATETMYECKUX peKOMeHHauuil, copmym-
POBaHHBIX B paMKaX MCC/IeJOBaHNA.

BriBopbl. ViccrenoBaHMe MOKa3ano, 4TO B KadeCTBe K/IIOUEBBIX NPOCTpaH-
CTBEHHBIX IPMOPUTETOB Pa3BUTH CeNbCKOro xo3siicTsa B YpPO [O/KHBI
CTaTh pa3BUTHe MOTEHIMATbHbIX TOIIOCOB POCTA U HapalllBaHMe TeCHbIX KO-
OTIePALIMOHHBIX B3aMIMOCBA3€ll C ¥X 30HOJ CMJIBHOTO ¥ YMEPEHHOTO BIMAHMA.
TeopeTndeckas u mpakTUyeckass 3HAYMMOCTDb MOTYYEHHBIX Pe3y/l1bTaTOB MC-
CIefOBaHMA 3aK/II0YAIOTCA B BOSMOXKHOCTU MX UCIIO/IB30BaHUA I 000CHO-
BaHMA MEXaHU3MOB peajM3alyy IPUOPUTETOB MPOCTPAHCTBEHHOTO Pa3BIU-
TUS CETIbCKOTO X03AJCTBA U pa3pabOTKM OpraHaMy FOCYAapCTBEHHOII BIaCTU
afipeCHBIX Mep, HaIpaBJIeHHbIX Ha CHM>KeHME IPOCTPAHCTBEHHBIX AUCIIPO-
HopLuil B pasMellleHUM CelbCKOXO3ANCTBEHHBIX NPOMU3BOACTB U yCHUJIEHUE
IPOIOBO/IbCTBEHHOI 6€30IIaCHOCTI. MAaKPOPETMOHOB.
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BRERMULESE,

Introduction

The challenge of ensuring food security in re-
gions is closely associated with the spatial distribu-
tion of agricultural production. The remoteness of
production areas from major centers of econom-
ic activity and consumption increases transporta-
tion costs for agricultural goods. As a result, a sig-
nificant share of produce is lost or spoiled during
transportation and storage at transit points.

In addition, agricultural producers located in
remote areas face difficulties in maintaining and re-
pairing production equipment, while transportation
costs for raw materials and intermediate inputs are
also higher. Firms further incur additional expens-
es related to employee training, as well as the provi-
sion of social and living support for their workforce.
Consequently, the distance between agricultur-
al producers and key consumption centers contrib-
utes to shortages of food products in large and medi-
um-sized municipalities. This, in turn, leads to high-
er prices and poses risks to regional food security.

o~/

The study’s hypothesis is that spatial hetero-
geneity in the distribution of agricultural produc-
tion in a macroregion increases as a result of sup-
port provided only to existing growth poles and
centers of agricultural production, while ignor-
ing support for areas with a higher concentration
of agricultural production, emerging clusters, and
the strengthening of spatial interactions between
them. The study focused on municipalities in Rus-
sia’s Urals Federal District.

The Urals Federal District has a highly het-
erogeneous distribution of agricultural produc-
tion. More than half of all enterprises (55.4%)
are located in two municipalities: Yekaterinburg
(35.5%) and Chelyabinsk (19.9%). Higher con-
centrations of agricultural enterprises are ob-
served in Surgut (3.7% of all enterprises in the
macroregion), Nizhnevartovsk (2.7%), Kurgan
(2.7%), Nizhny Tagil (2.3%), and the urban dis-
tricts of Magnitogorsk (3.6 %), Miass (1.8 %), Per-
vouralsk (1.2%), Berezovsky (1.1%), Zlatous-
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tovsky (1%), Verkhnyaya Pyshma (0.9%), and
Kamensk-Uralsky (0.8%). However, despite the
significant concentration of enterprises in these
municipalities, they have not become the lead-
ing centers of agricultural production in the Urals
Federal District. For example, Yekaterinburg, ac-
cording to 2022 data, produced only 2.6 % of the
total output in the macroregion, Chelyabinsk —
0.77%, Surgut — 0.12%, Nizhnevartovsk —
0.23 %, and Kurgan — 0.28 %.

Therefore, the aim of this study is to identify
and substantiate promising spatial directions for
agricultural development in the municipalities of
Russia’s Ural Federal District using a methodolog-
ical approach developed by the authors for assess-
ing and modeling the macroregion’s spatial devel-
opment priorities. To achieve this aim, the study
pursues the following objectives: (1) to review the
theoretical and empirical literature on spatial ag-
ricultural development; (2) to develop a method-
ological framework for identifying and substan-
tiating priorities for agricultural development in
the Ural Federal District; (3) to assess agricultur-
al clusters and zones of influence using Moran’s I
and Local Moran (Anselin) statistics in order to
analyze the existing spatial structure of agricul-
tural production; and (4) to construct and esti-
mate a Spatial Autoregressive (SAR) model and
apply it to evaluate the effectiveness of the pro-
posed development priorities.

Theoretical framework

There is a wide range of methods to examine
the spatial characteristics of agricultural develop-
ment at regional and macroregional scales, includ-
ing statistical analysis, factor analysis, spatial au-
tocorrelation analysis, spatial regression models,
geographically weighted regression (GWR), vec-
tor autoregressive (VAR) models, and their vari-
ous extensions.

Several studies we reviewed have relied on de-
scriptive statistical methods to investigate the spa-
tial distribution of agricultural production. For
example, Vinnichek and Zaruk (2022) assess the
spatial heterogeneity of organic crop production,
while Ivanova et al. (2017) identify factors influ-
encing the spatial distribution of agro-industri-
al enterprises in Volgograd Region and delineate
four zones according to the concentration of such
enterprises within municipalities. Although these
studies provide valuable insights into spatial pat-
terns, they are limited in their ability to quanti-
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ty the magnitude of the relationships between ex-
planatory factors and agricultural development
outcomes.

To address this limitation, researchers in-
creasingly employ spatial autocorrelation anal-
ysis and spatial econometric methods. Naumov
and Sedelnikov (2021, 2025) and Asalkhanov et
al. (2017) use spatial autocorrelation measures
and spatial modeling techniques to assess the het-
erogeneity of agricultural production and identify
the factors influencing its distribution. These ap-
proaches enable the detection of spatial clustering
and dependence, providing a foundation for sub-
sequent econometric analysis.

Ordinary Least Squares (OLS) regression has
frequently been used as a baseline method for
evaluating spatial processes in agriculture. For ex-
ample, Li et al. (2022) apply OLS models to esti-
mate the seasonal and spatial effects of cropland
use and fertilizer application in Bangladesh. How-
ever, since OLS does not explicitly account for
spatial dependence, many researchers have ad-
opted spatial autoregressive models, including the
Spatial Autoregressive Model (SAR), Spatial Er-
ror Model (SEM), Spatial Autocorrelation Model
(SAC), and Spatial Durbin Model (SDM).

Larue etal. (2008) employ SAR and SAC mod-
els estimated using a two-stage least squares pro-
cedure to identify the determinants of pig-farm-
ing concentration in Denmark, relying on a spa-
tial weight matrix based on linear distances.
Similarly, Wang et al. (2016) use OLS, SAR, SEM,
and SAC models with a contiguity-based spatial
weight matrix to analyze agricultural land conver-
sion in the Edmonton-Calgary corridor and as-
sess neighborhood effects among territories. Yin
and Wu (2021) and Yin et al. (2024) apply a Spa-
tial Stochastic Frontier Analysis model incor-
porating spatial effects (SAR-SFA) to investigate
changes in the spatial distribution of agricultural
production. Other studies have combined spatial-
ly lagged models with Moran’s spatial autocorrela-
tion statistics and distance-based weight matrices
to analyze patterns of agricultural production (Pe-
gorare et al., 2018; Seftrin et al., 2018). In a similar
approach, Yun and Gramig (2022) use a six-near-
est-neighbor spatial weight matrix to estimate
crop yields.

Comparative analyses of alternative spa-
tial econometric specifications have also be-
come common. De Souza et al. (2024) apply SAR,
SEM, and SAC models within the framework of
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the Kaldor-Verdoorn law to analyze agricultur-
al labor productivity in Brazil. Gonzalez-Gonza-
lez and Guertin (2021) combines SAR, SEM, and
GWR models to forecast rainfed legume yields in
Mexico. Fan and Ma (2024) compare SEM and
SDM specifications when examining the relation-
ship between weather conditions and milk yields
and concluded that these models provided the best
fit. Ran et al. (2022) use the SDM model to inves-
tigate the drivers of non-grain agricultural pro-
duction in Chinas major grain-producing prov-
inces, while Ma et al. (2023) integrate the SDM
approach with the Slack-Based Measure-Global
Malmquist-Luenberger (SBM-GML) framework
to assess maize productivity and identify spatial
spillover effects.

Another widely used approach is Geograph-
ically Weighted Regression (GWR), which cap-
tures spatial heterogeneity by estimating local
rather than global relationships. Unlike tradition-
al spatial econometric models, GWR relies on
geographic coordinates rather than a predefined
spatial weight matrix. This often improves the rep-
resentation of local variation, although the meth-
od is primarily suited to cross-sectional analysis
and does not explicitly account for dynamic spa-
tial interactions over time. GWR has been applied
to analyze factors affecting food prices (Sinaga et
al., 2021), pasture productivity in Qinghai Prov-
ince, China (Chengfeng et al., 2015), rice avail-
ability in Indonesia (Nurdiansyah et al., 2024),
and wheat yield potential in Eastern Anatolia,
Turkey (Olgun & Erdogan, 2009). Some studies
have combined GWR with SAR models to capture
both local heterogeneity and spatial dependence
(Zhang et al., 2014; Wang et al., 2023).

More complex dynamic relationships have
been examined using vector autoregressive (VAR)
models. For example, Chaparro Arias et al. (2024)
apply a VAR framework to forecast green onion
production in Colombia, while Orellana Gue-
vara and Flores Romero (2020) use VAR models
to forecast corn and bean production in El Salva-
dor through 2030.

Our literature review reveals a significant
gap in studies assessing the spatial heterogeneity
of agricultural development at the macroregion-
al level using advanced spatial econometric meth-
ods. While spatial econometric models offer im-
portant advantages over conventional approaches
by explicitly accounting for interregional interac-
tions and spatial spillovers, their validity depends
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critically on the specification of the spatial weight
matrix. Many existing studies rely on static ma-
trices based on fixed distances or administrative
adjacency, even when analyzing panel data. Such
simplifications may distort estimates of spatial ef-
fects because transport accessibility and interre-
gional linkages evolve over time. Consequently,
to assess priorities for agricultural spatial devel-
opment in Russias Ural Federal District, we need
a methodological framework that combines mul-
tiple spatial analysis techniques and incorporates
alternative spatial weight matrices to more accu-
rately capture dynamic spatial relationships.

Data and methods

The methodological approach unfolds in four
sequential stages.

The first stage establishes the empirical base-
line by calculating indices of agricultural produc-
tion concentration across the macroregion along-
side standard deviations from the mean, providing
an initial characterization of spatial heterogene-
ity in production distribution.

The second stage conducts a spatial autocor-
relation analysis of agricultural production across
UFD municipalities using Moran’s (1950) glob-
al index and four spatial weight matrices, con-
structed on the basis of linear distances, shared
boundaries, and their normalized counterparts.
This stage yields a spatial clustering of municipali-
ties according to agricultural production patterns,
identifying established and emerging growth
poles, territories with cluster formation potential,
and their respective zones of influence.

The third stage applies Anselin’s local spatial
autocorrelation indices (LISA) between munici-
palities using the same set of spatial weight ma-
trices. This analysis captures spatial interactions
at the local level and forms the basis for deter-
mining spatial priorities for agricultural produc-
tion placement. The detailed algorithm for priori-
ty identification follows the procedure outlined in
Naumov et al. (2024).

The fourth and final stage substantiates these
spatial priorities through spatial autoregressive
modeling with a spatial lag (SAR), again employ-
ing the four spatial weight matrices. The model is
estimated using the generalized method of mo-
ments (GMM), which, unlike maximum likeli-
hood estimation, accounts for variable dynam-
ics over time and yields more robust results under
spatial heterogeneity (Naumov et al., 2025). The
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spatial lag of the dependent variable, representing
the weighted average of neighboring observations
for each spatial unit, is the model’s key element,
with neighborhood relationships defined through
the spatial weight matrices (Gafarova, 2017).
Model validity is assessed using the Sargan —
Hansen test (J-statistic), the Arellano-Bond test
for first- and second-order autocorrelation of dis-
turbances, and the Jarque — Bera test for normal-
ity of residuals. Optimal model selection across
the four spatial weight matrices is based on the
Akaike and Schwarz information criteria along-
side residual variance.

A note on the conceptual rationale underly-
ing the priority framework: municipalities with-
in the influence zones of leading agricultural cen-
ters are treated as integral components of spatial
development priorities. These territories receive
developmental impetus from growth poles, pro-
gressively expand their production base, and may
themselves become new agricultural centers —
extending their influence on surrounding space
and contributing to a more balanced macrore-
gional structure.

The empirical basis for the study is official
data from Rosstat (Federal State Statistics Service),
Municipal Statistics database, covering 198 UFD
municipalities over the period 2012-2022.

Results

Statistical data analysis revealed spatial het-
erogeneity in the distribution of agricultural pro-
duction in the Urals Federal District (see Figure 1
below).

Twenty-two municipalities emerged as lead-
ing centers of agricultural production, includ-
ing Tyumensky (4.9 %), Golyshmanovsky (3.6 %),
Uvelsky (2.9%), and others. Enterprises in these
municipalities produced 48.9% of all agricul-
tural output in the macroregion in 2022. Higher
levels of agricultural output, above the macrore-
gional average (over 0.51 %), were observed in
Shadrinsky and Reftinsky urban districts, Bredin-
sky Municipal District (1.1% of all agricultural
output in the Urals Federal District), Kunashak-
sky and Nizhnetavdinsky municipal districts, and
Tugulymsky Urban District (1.0 % each), as well
as in other municipalities, which produced 30.6 %
of all agricultural output in the Urals Federal Dis-
trict.

A moderate level of agricultural production
concentration (over 0.07 %) was found in 38 mu-
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nicipalities, including Artemovsky (0.5 %), Artin-
sky (0.5%), Sysertsky (0.5%), and others, which
produced 13.4% of all agricultural output in the
Urals Federal District. Ninety-nine municipalities
had alow level of agricultural production concen-
tration (below the macroregion’s median); enter-
prises in these territories produced only 5.9 % of
the macroregion’s agricultural output.

Spatial analysis of agricultural production
distribution across the UFD revealed that large
portions of the district remain unused for agricul-
tural purposes, with the overwhelming majority
of enterprises concentrated in the southern part
of the macroregion, primarily in Chelyabinsk and
Kurgan regions. To confirm this spatial heteroge-
neity and identify growth poles, spatial clusters,
and their zones of influence, we applied spatial au-
tocorrelation analysis. The global Moran’s I index
returned positive values across all spatial weight
matrices, confirming the presence of spatial auto-
correlation between municipalities and the feasi-
bility of clustering, while also indicating a gener-
ally low level of agricultural development across
the UFD (Naumov et al., 2024, pp. 422-423).

To delineate the influence zones of identified
growth poles and clusters, we constructed An-
selin’s LISA matrices using linear distances, shared
boundaries, and their normalized versions. The
analysis revealed direct spatial interactions, indic-
ative of similar agricultural development trends,
between the growth pole of Yekaterinburg and Ir-
bitsky and Oktyabrsky municipal districts. Con-
versely, inverse spatial interactions, reflecting a
suppressive effect on surrounding agricultural de-
velopment, were found between Yekaterinburg
and Verkhneye Dubrovo, Degtyarsk, Polevskoy,
and Revda urban districts, with particularly pro-
nounced negative interactions identified for ad-
jacent Aramilsky, Berezovsky, and Sredneuralsky
urban districts. Overall, the analysis confirmed
the existence of established growth poles in Yekat-
erinburg and Krasnoufimsky, Nizhnesergin-
sky, and Oktyabrsky municipal districts, along-
side a set of emerging poles with above-average
agricultural concentration: Kamyshlov, Kartalin-
sky, Vikulovsky, and Oktyabrsky municipal dis-
tricts, Reftinsky and Tavdinsky urban districts,
and Shadrinskoye municipal formation (Naumov
et al., 2024, pp. 422-423).

To examine spatial effects on agricultural
development in both established and emerging
growth poles, we estimated spatially lagged re-
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Municipalities with a very high level of concentration of agricultural
production in the Urals Federal District (more than 1.26%)

Municipalities with a high level of concentration of agricultural
production in the Urals Federal District (from 0.51 to 1.26%)

production in the Urals Federal District (from 0.23 to 0.51%)

Municipalities with a very low level of concentration of agricultural
production in the Urals Federal District (below 0.23%)

: Municipalities with an average level of concentration of agricultural

Figure 1. Level of concentration of agricultural production in municipalities in 2022, %

Source: compiled by the authors based on data from Rosstat — Municipal Statistics. Retrieved from: https://rosstat.gov.
ru/dbscripts/munst/ (date of access: 12.01.2026).
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gression models (SAR) for each UFD region us-
ing GMM for panel data and four spatial weight
matrices. Moran’s analysis confirmed that active
agricultural development centers with distinct in-
fluence zones have formed or are in the process of
forming in each region. The Anselin LISA matri-
ces further revealed that in certain regions, growth
poles exert a negative effect on agricultural devel-
opment in surrounding municipalities. The SAR
models allowed us to characterize the nature of
these spatial interactions and distinguish positive
from negative spatial effects on agricultural out-
put at the regional level.

Model parameters for the dependence of agri-
cultural output on various factors, which were es-
timated for municipalities in Sverdlovsk, Tyumen,
Kurgan, and Chelyabinsk regions, are presented in
Table 1 below. Results for Sverdlovsk region indi-
cate an absence of significant spatial effects: nei-
ther the established growth pole of Yekaterinburg
nor the emerging poles of Krasnoufimsky and
Nizhneserginsky municipal districts have pro-
duced measurable spillover effects on surround-
ing municipalities. Agricultural enterprises re-
main heterogeneously distributed across the re-
gion, and cohesive influence zones around these
poles have yet to consolidate.

Agricultural development in Sverdlovsk re-
gion is constrained by two principal factors:
a steady reduction in perennial crop areas ob-
served across virtually all municipalities since
2019-2020, and a deteriorating financial posi-
tion among agricultural producers, with rising
accounts payable negatively affecting output dy-
namics. The SAR model indicates that expand-
ing agricultural production in the region re-
quires substantial mineral fertilizer inputs. Cru-
cially, spatial autocorrelation analysis identified
no meaningful influence zones around the re-
gions growth poles, and Anselin's LISA matrices
revealed inverse spatial interactions between the
established growth pole of Yekaterinburg and sur-
rounding Aramilsky, Berezovsky, and Sredneu-
ralsk urban districts, suggesting that agricultur-
al development in the leading center occurs at
the expense of surrounding territories. Therefore,
Sverdlovsk region is not considered a spatial pri-
ority for the UFD’s agricultural development.

SAR models for Tyumen and Kurgan regions
confirmed the presence of negative spatial effects
and significant spatial heterogeneity in agricul-
tural production distribution. Emerging growth
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poles and spatial clusters in both regions exert
only weak influence on surrounding territories,
and while stable inverse spatial interactions be-
tween production centers and their surround-
ings have developed within these nascent influ-
ence zones, they remain at an early stage (Nau-
mov et al., 2024, pp. 424-425). Continued support
for growth poles in these regions would deepen
spatial concentration rather than alleviate it, fur-
ther widening disparities in agricultural develop-
ment across their territories. The identified spatial
priorities are therefore assessed as ineffective for
these two regions, as they would not contribute
to reducing spatial imbalances or fostering more
balanced agricultural development.

Positive spatial effects were identified ex-
clusively in Chelyabinsk region. The established
growth pole in Oktyabrsky Municipal District and
the emerging pole in Kartalinsky Municipal Dis-
trict are actively stimulating agricultural develop-
ment in surrounding municipalities, where influ-
ence zones and spatial clusters are currently form-
ing. The positive spatial lag confirmed by the SAR
model validates the existence of productive spa-
tial interactions between leading production cen-
ters and their surrounding territories, and sup-
ports the effectiveness of the proposed spatial pri-
orities for this region.

For Chelyabinsk region, balanced agricultur-
al development requires targeted support for pro-
ducers in both the established growth pole (Okty-
abrsky Municipal District) and the emerging pole
(Kartalinsky Municipal District), as well as in mu-
nicipalities with spatial cluster formation poten-
tial. Around the Oktyabrsky pole, this includes the
Yetkulsky, Uvelsky, Emanzhelinsky, Sosnovsky,
Argayashsky, Krasnoarmeysky, Kunashaksky, and
Uysky municipal districts, along with Kopeys-
ky and Chebarkulsky urban districts. Around
the Kartalinsky pole, the relevant municipali-
ties are Varnensky, Chesmensky, Nagaybaksky,
Verkhneuralsky, Agapovsky, Kizilsky, and Bre-
dinsky municipal districts and the Magnitogorsk
urban district. The SAR model further indicates
that agricultural development in the region is cur-
rently constrained by insufficient agricultural ma-
chinery, limited cultivated land area, a high share
of unprofitable enterprises, and underdeveloped
municipal utility infrastructure. Addressing these
structural bottlenecks would provide new impe-
tus for growth in both poles and their associat-
ed clusters.
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Table 1
SAR Model Estimates for Agricultural Output in UFD Municipalities
Sverdlovsk Tyumen Kurgan Chelyabinsk
region region region region
Variables Matrix of Matrix of | Matrix of nor- | Matrix of nor-
normal linear | normallin- | mal linear dis- | mal adjacent
distances ear distances tances boundaries
A(-1) — constant 0,02 (0,13) -0,16 (0.1) -0,02 (0.02) 0,02 (0,06)
WY — spatial lag of the volume of agricultural pro- o “ ot
duction in municipalities, thousand rubles ~0,61 (L11) | -2,02(0.87) =3,74 (2.02) 0,47 (0,17)
Ln(X1) — logarithm of the number of agricultural
machinery in agricultural organizations at the end of 0,008 (0,04) 0,02 (0.03) | -0,08 (0.03)*** | -0,06 (0,03)*
the year, units
Ln(X2) — logarithm of the volume of sown areas of o
agricultural crops in farms of all categories, hectares 0,004 (0,33) 0,03 (0.04) 0,13 (0.11) 0.19(0.1)
in(X3) — logarithm of the area of perennial plantings, 0,38 (022)° | 0,04 (0.03) 0,15 (0.08)* | ~0,07 (0,01)***
ectares
Ln(X4) — logarlthm of the volume of mineral fertiliz- 0,08 (0,03)* | 0,02 (0.01)** | ~0,005 (0.01) ~0,01 (0,01)
ers applied to agricultural crops, centner
Ln(X5) — logarithm of turnover of public catering
(excluding small and medium-sized businesses), thou- | 0,008 (0,01) 0,005 (0.01) -0,01 (0.01) -0,002 (0,01)
sand rubles
Ln(X6) — logarithm of the volume of all food prod- 0,001 (0,01)
ucts, thousand rubles
Ln(X7) — logarlthrp ofthe average monthly salary of 0,47 (0,97) | ~0,003 (0.01) 0,007 (0,01)
employees of organizations, rubles
X8 — 'Fhe §haf)e of unprofitable organizations in the 20,16 (0,11) | 0,12 (0.05)%* | 0,14 (0.12) ~0,11 (0,05)**
municipality, %
Ln(X9) — log_arrghm of t.h.e volume of accounts pay- 0,17 (0,08)* | 0,02 (0.02) 0,05 (0.03)* 20,04 (0,05)
able of organizations, million rubles
Ln(X10) — logarithm of the average headcount of em-
L 0,21 (0.37)
ployees of organizations, people
Ln(X11) — logarithm of the volume of investments in
fixed capital from the municipal budget, thousand ru- | -0,04 (0,04) 0,006 (0.01) 0,02 (0.03) 0,003 (0,01)
bles
Ln(X12) — logarithm of the volume of investments in
fixed capital by organizations in the territory of the -0,03 (0,02) -0,04 (0.03) 0,02 (0,01)
municipality, thousand rubles
Ln(X13) — logarithm of migration growth, people -0,001 (0,01) | 0,005 (0.004) | -0,02 (0.01)** 0,002 (0,01)
Ln(X14) — logarithm of the volume of residential ek
g, L -0,17 (0.05)
buildings commissioned, sq. m
Ln(X15) — logarithm of the volume of commis-
sioned individual residential buildings, sq.m ~0,07 (0,09) ~0,13 (0,09
Ln(X16) — logarithm of the number of places in or-
ganizations implementing preschool education pro- 1,54 (0.33)**
grams, pcs
Ln(X17) —'logarlthm of the number of heat supply 20,03 (0,08) ~0,05 (0.26) 0,59 (0,32)*
sources, units
Ln(X18) — logarithm of the length of heating and
: . : 0,06 (0,28)
steam networks in two-pipe calculation, m
Ln(X19) — logarithm of the length of the street water 0,09 (0,19) 0,03 (0.09) ~0,09 (0,14)
supply network, m
Ln(X20) — logarithm of the length of the street gas ~0,002 (0,07) ~0,01 (0.01) ~0,009 (0,01)

network, m
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Table 1
Sverdlovsk Tyumen Kurgan Chelyabinsk
region region region region
Variables Matrix of Matrix of | Matrix of nor- | Matrix of nor-
normal linear | normallin- | mal linear dis- | mal adjacent
distances ear distances tances boundaries
Ln(X21) — logarithm of the length of the street sew- -0,0003
er network, 1 0,14 (0,09) (0.012) -0,07 (0.11) 0,09 (0,15)
Ln(X22) — logarithm of the length of streets, drive- ot _—
ways, embankments, km 0,008 (0,06) 0,63 (0.31) 0,05 (0,01)
Ln(X23) — logarithm of the volume of current expen-
diture on environmental protection, thousand rubles ~0,03(0.21) | -0,004(0.07) | 0,12(0.11) ~0,03(0,03)
Ln(X24) — logarithm of the average monthly salary of
employees of organizations (excluding small business- | -0,008 (0,02) | 0,007 (0.01) | -0,05 (0.02)*** | -0,005 (0,01)
es), thousand rubles
Ln'(X25) — logarithm of the length of the replaced, re- 0,002 (0,01) | ~0,01(0.01) | 0,03 (0.01)** | 0,004 (0,01)
paired street sewer network, m
Ln(X26) — logarithm of the length of replaced and re-
paired heating and steam networks, m -0,008 (0,02) | 0,007 (0.01) 0,02 (0.01) -0,01 (0,01)
Ln(X27) — logarithm of the number of medical and 0,06 (0,05) 0,002 (0.02) | -0,19 (0.34) ~0,02 (0,04)
preventive organizations, units
Ln(XZS) — logarithm of the volume of mumapal sol- 0,02 (0,05) 0,05 (0.03)* | 0,09 (0.03)*** 0,006 (0,02)
id waste removed per year, thousand cubic meters
Ln(X29) — logarithm of the volume of current expen-
diture on environmental protection, including pay- -0,02 (0,02) -0,01 (0.03) 0,03 (0.01)** | —0,002 (0,004)
ment for environmental services, thousand rubles
S.E. of regression 0,30 0.14 0.35 0,52
Sumsquaredresid 25,06 422 21.29 69,74
Sargan — Hansen test (J-statistic) 36,87 58.46 40.43 16,31
Prob (J-statistic) 0,56 0.09 0.45 0,99
Jarque — Bera 81,02 *** 6.16%* 83.4%** 51.6%**
Arellano — Bond Test: AR (1) -4,74 (0,00)*** | -0.1 (0.0)*** | -2.8 (0.0)*** -2,79 (4,71)
AR (2) 1,43 (0,77) 0.18 (0.0)*** -1.98(1.9) -0,52 (0,95)
Schwarzcriterion -1,80 -3.39 -1.34 -0,72
Akaikeinfocriterion -2,26 -3.84 -1.93 -1,19
Durbin — Watsonstatistic 2,28 2.00 2.39 2,09

Note: Transformation: First Differences. White diagonal instrument weighting matrix. White period standard errors & covariance.
The significance level of the coefficients at which the null hypothesis of the absence of causality is rejected: * — p < 0.1;** — p < 0.05;

o h < 0.01.

Source: compiled by the authors.
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The principal spatial priority for Chelyabinsk
region is the deepening of cooperative spatial in-
teractions already forming between growth poles,
spatial clusters, and their influence zones, notably
between Agapovsky and Nagaybaksky municipal
districts, Argayashsky and Sosnovsky municipal
districts, and Sosnovsky Municipal District and
Kopeysky Urban District (Naumov et al., 2024,
pp. 424-425). Of equal strategic importance is
the fostering of inter-municipal cooperative rela-
tionships among agricultural producers. Anselin’s
LISA matrices identified direct spatial interac-
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tions between a number of municipality pairs, in-
cluding Agapovsky and Kizilsky, Argayashsky and
Kunashaksky, Nagaybaksky and Verkhneural-
sky, and Oktyabrsky and Uvelsky municipal dis-
tricts, as well as between Sosnovsky Municipal
District and several neighbors — Emanzhelinsky,
Yetkulsky, Krasnoarmeysky, Kunashaksky, and
Uvelsky — and between Uvelsky, Emanzhelinsky,
and Yetkulsky municipal districts (Naumov et al.,
2024, pp. 424-425). Strengthening these linkages
would support the emergence of new agricultural
development centers across the region.
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Overall, the spatial development priori-
ties identified for the UFD’s regions center on sup-
porting established and emerging growth poles
and spatial clusters and fostering cooperative re-
lationships among them. Together, these priori-
ties constitute an effective mechanism for reduc-
ing spatial heterogeneity and advancing balanced
agricultural development across the macroregion.

Conclusions

This study develops a methodological frame-
work for systematically assessing and substanti-
ating spatial priorities for agricultural develop-
ment in Russia’s Ural Federal District. The pro-
posed approach integrates statistical analysis,
spatial autocorrelation techniques, and spatial au-
toregressive (SAR) modeling to identify existing
patterns of agricultural production and evaluate
alternative development strategies.

The results suggest that, in the medium term,
the given macroregion’s agricultural policy should
prioritize strengthening existing growth poles
and enhancing their interactions with surround-
ing municipalities. Particular emphasis should
be placed on reinforcing cooperative linkages be-

tween growth centers and territories located with-
in their zones of strong and moderate influence.
Such an approach would facilitate the spatial dif-
fusion of economic activity and improve the over-
all organization of agricultural production.

In thelonger term, development efforts should
focus on municipalities characterized by inverse
spatial influences through targeted support mea-
sures, including improved access to agricultur-
al machinery, expanded financing opportunities,
and increased budgetary support. These interven-
tions could stimulate local agricultural activity,
strengthen spatial connectivity, and contribute to
the emergence of new growth centers and produc-
tion clusters.

Overall, the implementation of these priori-
ties would help reduce spatial disparities in agri-
cultural development across the Ural Federal Dis-
trict, enhance territorial cohesion, and strengthen
regional food security. The practical significance
of the study lies in its potential application by re-
gional and federal authorities in designing ev-
idence-based policies aimed at promoting bal-
anced and spatially integrated agricultural devel-
opment.
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ABSTRACT

Relevance. Child malnutrition in Nigeria exhibits significant geographic varia-
tion, shaped by environmental, socio-economic, and demographic factors. Un-
derstanding this spatial multiplicity is central to designing targeted and effec-
tive interventions.

Research objective. To identify and map geographic clusters (hotspots and
coldspots) of child malnutrition and to examine the factors influencing child
malnutrition across senatorial districts in Nigeria.

Data and methods. Using data from the 2018 Nigeria Demographic and Health
Survey (NDHS), this study employed spatial autocorrelation and spatial regres-
sion models to examine the distribution and determinants of child malnutri-
tion across 109 senatorial districts.

Results. Findings reveal significant spatial clustering of undernutrition indi-
cators such as stunting, underweight, and wasting, particularly in Northwest-
ern and Northeastern states such as Sokoto, Zamfara, Kebbi, Yobe, Borno, and
Kano. Conversely, lower malnutrition rates (cold spots) are observed in the
Southwest, South-South, Southeast, and select North-Central districts. Positive
Moran’s I value confirms spatial dependence in undernutrition, while overnu-
trition showed no such pattern. Key predictors include maternal education, ma-
ternal BMI, household size, maternal age, wealth index, Vitamin A supplemen-
tation, farm size, rainfall, and senatorial district area.

Conclusions. The study highlights the critical role of geography in malnutri-
tion outcomes, emphasising the identification of hotspots and cold spots as
a basis for intervention. It underscores the need for district-specific policies
that are spatially targeted, taking into account localised drivers of malnutrition,
to enable more efficient resource allocation and improve nutritional outcomes.

KEYWORDS

child malnutrition, Nigeria,
cold spots, hotspots, spatial
multiplicity, policy targeting
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AHHOTAIINA

AxTyanpHOCTD. [leTckoe Hemoenanue B Hurepum xapakrepusyeTcs 3Ha4u-
Te/IbHOI reorpaduyecKkoil BapuaTUBHOCTBIO, 00YC/IOBIEHHOI SKOIOTMYeCKM-
M, COL/aNbHO-9KOHOMMYECKMMIY U feMorpadudeckumu ¢paxropamu. I[Tonn-
MaHue 9TOil MPOCTPAHCTBEHHOI MHOXXECTBEHHOCTI MMeEET K/II0UeBOe 3Hade-
HIe /I pa3paboTKM afipecHBIX U 9¢(HeKTUBHBIX Mep BMELIAaTeIbCTBA.

ITenu nccnemoBanms. BeraButh 1 kaprorpadupoars reorpadudeckie Kiacre-
PpbI (TopsdMe ¥ XOIOAHBIE TOYKM) HEeTCKOTO HEOEaHNs, @ TAK)XKe U3YIUTh (ak-
TOPBI, B/IVAIOLIYE Ha JeTCKOe HefloeflaHe B CEHaTOPCKUX oKpyrax Hurepuu.
JJaHHBIe 1 MeTOMBI. B JTaHHOM MCCIeROBaHMM ObIIN [IPUMEHEHbI METORbI IIPO-
CTPaHCTBEHHOII aBTOKOPPEISALNUN U IPOCTPAHCTBEHHBIE PETPECCUOHHbBIE MO-
Jenu OJIsl USYYeHUs paclpefe/ieHNsA M JeTePMUHAHT JeTCKOTO HefoedaHUs
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1o 109 ceHaTOpCKMM OKpyraM IIpM MCIOIb30BaHMM HGaHHbIX Hurepuiickoro
femorpaduyeckoro 1 MeguuHcKkoro obcnenosanus 2018 roga (NDHS).
Pesynprarel. [lonydueHHble faHHBIE CBUAETEIbCTBYIOT O 3HAYUTEIBHON MIPO-
CTPAHCTBEHHOJ K/IaCTepy3aL{i ITI0Ka3aTesIell He[OCTaTOYHOCTY IINTAHNA, Ta-
KX KaK 3ailep>kKKa POCTa, HeLOCTATOYHBII BeC I MICTOLIeHIe, 0COOEHHO B Ce-
BepO-3allafIHbIX M CeBEPO-BOCTOUHbIX WITATaX, Takux kak Cokoro, 3amdapa,
Ke66u, Vio6e, Bopro u Kano. M Hao60poT, 60/ee HU3KIe OKa3aTem HeO-
efaHus (XONMOgHBIE TOYKM) HAOMIONAIOTCS B IOrO-3alafHbIX, FOrO-I0KHDIX,
FOT0-BOCTOYHBIX U HEKOTOPBIX CEBEPO-L[eHTPANbHBIX OKpyrax. [lomoxxmrens-
HOe 3HaueHue MHAeKca MopaHa MOATBePXKaeT MPOCTPAHCTBEHHYIO 3aBIUCH-
MOCTb B OTHOIIEHUY HEFOCTATOYHOCTY IUTAHMs, B TO BpeMs KaK U306BITOY-
HOe MJTaHMe TAaKOJ 3aKOHOMEPHOCTH He MokKasano. KioueBble peqyuKTOpPDI
BK/IIOYaIOT oOpasoBaHue Matepy, VIMT Martepu, pasmep OMOXO3IICTBA, BO3-
pacT MaTepy, MHAEKC 6/Iar0COCTOSIHNA, IIpUeM B00aBOK C BUTAMUHOM A, pas-
Mep pepMBl, KOIMYECTBO OCAJKOB U IVIOIA/Ib CCHATOPCKOI'O OKPYTa.
BsiBoppl. VccnenoBanne OgYepKBaeT KPUTHIECKYIO POJIb Teorpaduu B wc-
XOZlaxX HefoeNaHNsI, aKLEHTUPYs BbISIBIEHIE TOPAINX U XOMOFHBIX TOUEK KaK
OCHOBY [/I1 MHTEpPBEHIMIT. JTO yKas3blBaeT Ha HEOOXOAMMOCTDb ITOTMUTUKIL,
crienUIHOI I KAKHOT0 OKPYra U IPOCTPAaHCTBEHHO-OPUEHTHPOBAHHOI,
YIUTHIBAIOLIEN JIOKa/IbHble (aKTOPBI HEOeHaHus, YTOOBI 0becednTsb 6oree
a¢ddexTUBHOE pacnpesiesieHe pecypCoB M YAYYIINTD IOKA3aTeN TUTaHUA.
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Introduction

Nutrition plays a critical role in a child’s
health, productivity, and survival, especially with-
in the first 2,000 days of life (Skouteris et al., 2021;
Life Course Centre, 2017'). Malnutrition, defined
as insufficient (undernutrition) or excessive (over-
nutrition) caloric intake, remains a global public
health challenge (WHO, 20232). Undernutrition
manifests as stunting, wasting, underweight, and
micronutrient deficiencies, while overnutrition
leads to obesity and diet-related diseases (WHO,
2016°, 2020*). Globally, approximately 149 mil-
lion children under five are stunted, 45 mil-
lion are wasted, and 37 million are overweight
or obese. Sub-Saharan Africa and Asia bear the
highest burden, with over half of under-five chil-
dren stunted and two-thirds experiencing wasting
(UNICEE 2021°). Additionally, nearly half of all
under-five deaths worldwide have been attribut-
ed to malnutrition, with the majority occurring in
sub-Saharan Africa and South Asia (WHO, 2023;
World Bank,2023¢). The risk of a child dying be-
fore completing five years of age is also highest in
Africa (90 per 1000 live births), and this is about
7 times higher than in Europe, which was estimat-
ed at 12 per 1000 live births. (UNICEEF, 20197).

! Life Course Center. (2017). The first 2,000 days and
child skills: Evidence from a randomized experiment of
home visiting. Institute for Social Science Research, The Uni-
versity of Queensland, UQ Long Pocket Precinct: Indooroop-
illy, QLD, Australia.

2 ‘World Health Organization, United Nations Children’s
Fund, & International Bank for Reconstruction and Develop-
ment / The World Bank. (2023). Levels and trends in child mal-
nutrition: Joint child malnutrition estimates 2023 edition (Key
findings). UNICEE, WHO & World Bank Group.

* World Health Organization (WHO). (2016). Global da-
tabase on child growth and malnutrition. Retrieved from: http://

www.who.int/nutgrowthdb/about/introduction/en/index2.
html. (date of access: 15.06.2025).

* World Health Organization (WHO). (2020). WHO An-
thro Survey Analyser and other tools. Retrieved from: https://
www.who.int/childgrowth/software/en/. (date of access:
15.07.2025).

> UNICEE. (2021). Nutrition: Investing in the future of Ni-
geria. UNICEF Nigeria. Retrieved from: https://www.unicef.
org/nigeria/nutrition. (date of access: 15.06.2025).

¢ ‘World Bank. (2023). Nutrition. World Bank Publication.
Retrieved from: https://www.worldbank.org/en/topic/nutri-
tion/overview (date of access: 10.06.2025).

7 UNICEE (2019). Malnutrition definition. Retrieved
from: http://www.unicef.org/2019n4/malnutritiondefinition.
html (date of access: 10.06.2025).
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In Nigeria, malnutrition is particularly alarm-
ing, with 43.6 % of children under five classified as
severely malnourished (John et al., 2024). Based
on the WHO classification, malnutrition statis-
tics in Nigeria are considered to be generally un-
acceptable. The level of malnutrition has remained
precarious, given its value of 9 % in 1990 (NDHS,
19908) and 7% in 2018 (NBS, 2018°). More re-
cently, the prevalence of malnutrition among chil-
dren under five years in Nigeria ranges from 7.2 %
for stunting to 61 % for wasting and underweight
(John et al., 2024). More disturbing is the fact that
Nigeria ranks third in terms of countries with high
rates of malnutrition (World Population Review,
20241'). In addition, available evidence shows that
this situation is particularly more pronounced
among children in rural areas where poverty is
more endemic (Adeyeye et al., 2021). Currently,
Nigeria ranks 146th out of 166 countries in terms
of progress towards meeting the Sustainable De-
velopment Goals (SDGs) (SDR, 2023'"). Available
statistics reveal that about 31.4% of children in
Nigeria are stunted, 18.4 % are underweight, and
6.5 % are wasted as of 2020 (World Bank, 202112).

In an attempt to grapple with the devastat-
ing level of malnutrition, Nigeria has implement-
ed several interventions. These interventions in-
clude the Integrated Maternal Newborn and
Child Health (IMNCH) strategy which was estab-
lished in 2007 to provide a structural framework
for the attainment of goals 4 and 5 of MDG; Scal-
ing Up Nutrition (SUN) movement (2009) which
seeks to unite stakeholders to improve nutrition;
Ending Preventable Child and Maternal Deaths;

8 Nigeria Demographic and Health Survey (NDHS).
(1990). Nigeria Demographic and Health Survey. Calverton,
Maryland : National Population Commission and ORC Macro.

° NBS. (2018). National Nutrition and Health Survey
(NNHS). Report on the Nutrition and Health Situation of Nige-
ria, June 2018.

1 World Population Review. (2024). Malnutrition rate by
country 2024. Retrieved from: https://worldpopulationreview.
com/country-rankings/malnutrition-rate-by-country (date of
access: 12.06.2025).

! Sustainable Development Report (SDR). (2023). Rank-
ings: The overall performance of all 193 UN Member States. Re-
trieved from: https://dashboards.sdgindex.org/rankings (date
of access: 15.06.2025).

2 World Health Organization (WHO), United Nations
Children’s Fund (UNICEF) & World Bank Group. (2021). Lev-
els and trends in child malnutrition: UNICEF/WHO/World
Bank Group joint child malnutrition estimates: Key findings of
the 2021 edition. Geneva : World Health Organization.
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and ‘A Promise Renewed’ established in 2012 to
reduce under-5 mortality to 20 or fewer deaths per
1,000 live births by 2035. Other initiatives are the
Saving One Million Lives Initiative (2012), Zero
Hunger Initiative (2016), and National Strategic
Plan of Action for Nutrition (2014-2019), among
others (Okoli", 2021). However, despite these ef-
forts, malnutrition rates remain persistently high,
especially at subnational levels, indicating that ex-
isting programs have not effectively reached the
most vulnerable populations.

A major shortcoming of past interventions is
their failure to account for spatial multiplicity,
making it difficult to tailor responses to specif-
ic local needs. Most studies and policies (Egbi et
al., 2020; NPC & ICF, 2019"*) have adopted a na-
tional or regional perspective, thereby overlook-
ing the district-level spatial multiplicity of child
malnutrition, that is, the unequal distribution of
nutritional outcomes across geographic locations
due to variations in environmental, socioeconom-
ic, and physical conditions (Dutilleul, 2011). Fur-
thermore, geographic units do not exist in isola-
tion but interact with neighbouring areas, lead-
ing to spatial dependence wherein districts with
high malnutrition prevalence (hotspots) tend to
be bordered by similarly affected areas, while dis-
tricts with low prevalence (cold spots) also cluster
together (Sandler & Sun, 2024). Despite this, few
empirical studies in Nigeria have employed spatial
analytical techniques to uncover these geographic
patterns or capture spatial spillover effects in mal-
nutrition outcomes.

Although the importance of geography in un-
derstanding child malnutrition is well acknowl-
edged, existing literature lacks comprehensive
spatial analyses at the subnational level in Nigeria,
particularly using senatorial districts as the unit
of analysis. This gap hampers the ability of pol-
icymakers to implement geographically targeted
and context-specific interventions. Therefore, the
study objectives are to identify and map the geo-
graphic clusters (hotspots and coldspots) of child

3 Okoli, D.N. (2021). Charting a roadmap to achieving
the sustainable development goals in Nigeria. University-led
knowledge and innovation for sustainable development, p. 81.
[Publisher].

1 Population Commission (NPC) [Nigeria] and ICE
(2019). Nigeria Demographic and Health Survey 2018. Abu-
ja, Nigeria, and Rockville. Maryland, USA: NPC andICF. Re-
trieved from: https://dhsprogram.com/publications/publica-
tion-fr359-dhs-final-reports.cfm (date of access: 15.06.2025).
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malnutrition as well as examine the factors influ-
encing child malnutrition in this area across Ni-
geria. By identifying spatial clusters of malnutri-
tion and analysing their underlying determinants,
this study contributes to the literature by offering
a fine-grained, geospatial understanding of child
undernutrition and overnutrition in Nigeria. It
provides the evidence base necessary for dis-
trict-specific, data-driven interventions that align
resources more efficiently, especially critical giv-
en Nigeria’s economic constraints and persistent
health inequalities.

Theoretical basis
Empirical Insights into Child Malnutrition
and Geographic Disparities

According to Khan and Moherty (2018), mal-
nutrition is a geospatial public health issue: spa-
tial patterns influence distal determinants of nu-
trition, affecting food availability due to differing
agricultural yields. Child malnutrition is spatial-
ly heterogeneous rather than uniform. Spatial
heterogeneity theory explains that economic, so-
cial, environmental, and health phenomena vary
across locations (Anselin, 1988; Fotheringham et
al., 2002). In Nigeria, persistent hotspots exist in
the North West and North East (Ekholuenetale et
al., 2018), with stunting and underweight strong-
ly linked to low maternal education, household
wealth, and rural residence. Studies applying this
theory include Olabamiji and Ajala (2024) and
Gordeev et al. (2021). Spatial dependence theory
highlights that neighbouring areas influence each
other through markets, migration, culture, health
services, and agricultural shocks, so malnutrition
clusters are correlated (Cliff & Ord, 1981; Getis
& Ord, 1992). Human Capital theory links mal-
nutrition to reduced cognitive development, pro-
ductivity, and GDP loss (Li et al., 2023). Inaction
costs Nigeria US$56 billion annually (Jain et al,,
2024), while interventions yield high returns. Spa-
tial analyses in Nigeria and Ethiopia reveal per-
sistent northern malnutrition hotspots associated
with poor sanitation, diet, wealth, maternal edu-
cation, and rural residence (Seboka et al., 2022).
Mapping hotspots and cold spots supports dis-
trict-specific interventions, improving nutrition,
human capital, and economic productivity.

Conceptual Framework

Persistent spatial disparities remain a ma-
jor policy challenge, driving inequality within
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Figure 1. Chart flow showing the determinants of the spatial multiplicity in Nigeria
Source: adapted from Jerumeh (2024).

countries. The new economic geography high-
lights that development is uneven within na-
tional borders. Marx’s and Smith’s theories ex-
plain that uneven development arises from di-
alectic spatial multiplicity, where some places
prosper and attract investment at the expense of
others. According to UNDP (2011%), these re-
sults from soft factors (socioeconomic character-

5 United Nations Development Programme (UNDP).
(2011). Human Development Report 2011: Sustainability and
equity: A better future for all. New York : UNDP.
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istics, social networks, human capital) and hard
factors (institutions, resource endowments, cli-
mate, economic and political conditions). Krug-
mans (1991) theory suggests that locations dif-
ferentiate into core and periphery. Core regions
are wealthier and more advanced, while periph-
eries lag (Klimczuk & Klimczuk-Kochanska,
2019). Accordingly, child malnutrition is expect-
ed to be higher in peripheral regions, and spatial
dependence implies that high- or low-malnutri-
tion areas cluster geographically. Other spatially
distributed factors influencing malnutrition in-
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clude health service access, quality of care, envi-
ronment, disease, education, institutions, political
structures, and resource availability (Obasohan et
al., 2024). The chart flow connecting spatial multi-
plicity and other determinants of child malnutri-
tion is presented in Figure 1.

Data and methods

The study used secondary data from the
2018 Nigeria Demographic and Health Survey
(NDHS), covering women (15-49), men (15-
59), and children under five across 1,400 EAs and
42,000 households in 1,389 clusters. Additional
geospatial data from NIMET, NBS, FAO, INEC,
and HGX (2019) included shapefiles, rainfall,
and soil productivity. Analyses were conducted at
the senatorial district level (all 109 districts). The
study employed the Anthropometric Index, Mo-
rans [ statistics, Ordinary Least Squares, and Spa-
tial Econometric Models (Spatial Error and Spa-
tial Lag), implemented in Stata 14.0, to identify
malnutrition patterns and assess spatial depen-
dence.

Anthropometric Measures

Undernutrition is measured by wasting, un-
derweight, and stunting, while overnutrition is as-
sessed via overweight and obesity. Wasting reflects
acute malnutrition; underweight and stunting in-
dicate chronic deficits. This study used NDHS
anthropometric data based on WHO 2006 stan-
dards (Turck et al., 2013). Undernutrition is clas-
sified as severe (<-3 SD), moderate (-3 to -2 SD),
and normal (= -2 SD) for WHZ, WAZ, and
HAZ (WHO, 2006); overnutrition is overweight
(WHZ > +2 SD) or obesity (WHZ > +3 SD) (Jaya-
tissa, 2021). To standardise anthropometric mea-
surements, Z-scores are computed following
the approach described by McLeod (2019). The
Z-score is calculated as shown in equation (1):
X, —u,
’J_“J, (1)

o

where Z = anthropometric indicator; X = un-
observed value of the i" child; 0 = mean of the
reference population; u = standard deviation of
the reference population.

Z;=

Moran’s I Statistic

Moran’s I is generally measured using global
or local measures of autocorrelation. Specifically,
the study will employ the Global Indicator Spa-
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tial Autocorrelation (GISA) and the Local Indi-
cator Spatial Autocorrelation (LISA) to estimate
Moran’s I.

Following Widi et al. (2013), the GISA equa-
tion is expressed and specified as follows (Equa-
tion 2):

__n zizdsid(q—a)(_cpd—a)
bO2ES, 2.2, (D, - D)

, (2)

where @ is the anthropometric value in district i,
® is the sample mean, ®_d is the neighbour’s val-
ue, and S_id is the spatial weight. Moran’s I rang-
es from -1 (negative correlation) to +1 (positive
clustering), with 0 indicating randomness (Jack-
son et al., 2009). Its expected value informs the
GISA index for assessing spatial patterns as de-
fined in quation (3):
-1
E(l)=—o:. (3)
n-1
As shown in equation 3, following Oliveau
and Guilmoto (2005'¢), E(I) is the expected value
of Moran’s I statistic, and the data pattern forms
clusters if I > E(I), random if I = E(I) and dis-
persed if I < E(I).
The local Moranss I is given as following (Levine,
2004) and given as expressed in equation (4):

=220y (s,0,-0), (4)

) d=1,d#1

where Is the average value of the anthropomet-
ric measure in the neighbouring districts (where
d # 1) and o? is the mean variance. LISA categoris-
es the SDs into four quadrants using the Z-scores
of the anthropometric indicators. These are areas
with High-High, Low-Low, High-Low, and Low-
High categories. SDs in the High-High and Low-
Low quadrants are the hotspots and coldspots, re-
spectively, while those in the quadrants with dis-
similar values (High-Low and Low-High) are
considered as outliers.

Spatial Regression Models for Determinants
of Child Malnutrition

According to Fisher and Wang (2011), the
starting point for the analysis of spatial regression

16 Qliveau, S. & Guilmoto, C.Z. (2005). Spatial correla-
tion and demography Exploring India’s demographic patterns’
paper presented at the XX Ve Congrés International de la Pop-
ulation. Tours, France.
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models is the estimation of the OLS model to de-
termine Moran’s [ statistics and the extent of spa-
tial autocorrelation in the error term. The OLS
model is generally expressed as shown in Equa-
tion (5):

R
:ZXirBr+ui’ (5)
r=1

where Y, Represent observations on the preva-
lence of underweight, X is the vector of explanato-
ry variables for the 7" variable, where r =1, ..., Q;
B, is the parameter estimate and p, Is the error
term. The decision to estimate a spatial lag or
a spatial dependence model depends on the type
of spatial dependence exhibited by the residuals
generated from the OLS. The spatial lag model or
spatial error model is then estimated depending
on the type of spatial dependence detected.

Spatial Lag Model

Spatial lag models are extensions of linear re-
gression models, which assume that the observa-
tions of a dependent variable Y in an area i (I =
1, ..., n) are affected by its observations in area
k (k # i). Generally, the spatial lag model is ex-
pressed as shown in equation (6):

Y, =BX, +yzka +ZX”B +H, (6)

r=1

where Y, and Y, Represent the proportion of un-
derwe1ght children in i and k locations, respec-
tively, y is the spatial autoregressive coefficient.
W, Is the n by n spatial weight matrix between
location i and k, B, is the parameter estimate and
u, The error term is identically and independently
distributed. Other variables are defined in Equa-
tion 5. The choice of underweight as a measure of
child malnutrition was used in the study because,
apart from being one of the most common mea-
sures of child nutritional status, WHO (2020) re-
vealed that an underweight child may be stunted,
wasted, or both. Although being overweight rep-
resents an indicator of over-nutrition among chil-
dren under five years, it was not considered in the
regression analysis due to the extremely low prev-
alence. The matrix notation of equation (5) can be
rewritten as specified in equation (7):

Y=yWY+XB+pn (7)

The type and definition of for this study are
given in equation 10.

R-ECONOMY J

Spatial Error Model
The spatial Error Model is given by

=AY WY te, (8)

where . Is the proportion of underweight in the i
th district, A is the spatial autoregressive parame-
ter, € It is a random error term. W, and Y, They
are defined in equation (4). The matrix notation of
equation (8) is written as shown in equation (9):

Y=AWe+p 9)

In sum, the general representation of the three
models adopted in this study is given as shown in
equation (10):

Y =P, + p,CSEX, + B,AGC, +
+ B,MEDUC, + p,HSIZ + B.BWIT, +
+ B, MAGE, + B,.CWE, + B,FEDUC, +
+ B, VITA, + B, FSIZ + p, NLIVES, +
+ B,,FOCP, + B, ,FEDUC, + B, PWI +
+ B, MWL+, RWI + 3 _AOD, +
+ B, AVR + . (10)

Y, Is the proportion of underweight in the ith
district. A detailed description of each explanato-
ry variable is given in Appendix A. The selection
of the explanatory variables was guided by theory
and empirical evidence from past studies (Alaba
& Olaomi, 2015; Olalude et al., 2017).

Results and Discussion
Prevalence of underweight, stunting, wasting
and overweight in the study population
Malnutrition in children under five is a ma-
jor public health concern with lasting effects on
their growth and development. Table 1 highlights
the prevalence of various forms of malnutrition
among children under five years in Nigeria, catego-
rised by severity levels based on the WHO growth
standards. For underweight, 21.83 % of children
are underweight (7.11 % severely, 14.72 % moder-
ately), while 78.16 % fall within the normal weight
range. However, a high proportion of moderate-
ly underweight cases suggests a widespread issue
of chronic or acute malnutrition, which may re-
sult from inadequate dietary intake, recurrent in-
fections, or socioeconomic factors. The percent-
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Table 1
Prevalence of underweight, stunting, wasting and overweight in Nigeria
o . Underweight Stunting (H/A) Wasting Overweight
Nutritional Indicator |y o) No, (%) No. (%) (W/H) No. (%) (OVT) No. (%)
< -2 SD/Severe 801 (7.11) 1,849 (16.55) 207 (1.85) 45 (0.40)
< -3SD/Moderate 1,658 (14.72) 2,202 (19.71) 556 (4.96) 188 (1.68)

Normal

8,801 (78.16)

7,120 (63.74)

10,450 (93.20)

10,980 (97.92)

Total

11,260 (100)

11,171 (100)

11,405 (100)

11,213 (100)

199

Source: authors’ computation from 2018 NDHS data.

age of children who are stunted in Nigeria is about
36.26% (16.55% severely, 19.71% moderately),
meaning nearly 1 in 3 children suffer from im-
paired growth. This may be attributed to the rea-
soning that stunting is a chronic form of malnutri-
tion, indicating long-term nutritional deficiencies,
poor maternal health, and repeated infections in
early childhood. Similar studies. While 6.81 % of
children are wasted (1.85 % severely, 4.96 % mod-
erately), the majority (93.20%) are within the
normal range. Wasting reflects acute malnutri-
tion, often due to food insecurity among house-
holds or infections. Though the prevalence is low-
er than underweight and stunting, the presence of
severe wasting (1.85%) is a public health concern
due to its strong association with increased child
mortality. Also, the study shows that Overweight
cases are low in Nigeria (2.08 %), with 0.40 % clas-
sified as severely overweight/obese and 1.68 % as
moderately overweight. The majority (97.92%)
have normal weight-for-height. Although under-
nutrition is the predominant issue, the presence
of overweight children suggests a growing dou-
ble burden of malnutrition where some children
are undernourished while others experience ex-
cess weight gain, possibly due to urbanisation, di-
etary shifts and sedentary lifestyles. These find-
ings are in line with a previous study (Sowunmi et
al., 2024) showing similar trends.

Assessing Spatial Dependence in children under
five years: Malnutrition across Neighbouring
SDs in Nigeria

Following Tobler’s (1970) first law of geogra-
phy, neighbouring locations, referred to as Sen-
atorial Districts (SDs) in this study, are likely to
share more similar characteristics than SDs that
are far apart. In this context, this section aims to
test whether there exists any form of association
between the nutritional outcomes of SDs in Nige-
ria using GISA.

Table 2 presents the results of spatial autocor-
relation analysis for stunting, underweight, wast-
ing, and overweight among children under five
years. The positive and significant values of Mo-
ran’s I suggest significant spatial dependence be-
tween neighbouring SDs in terms of undernutri-
tion outcomes. Specifically, the higher values of
Moran’s I compared to E(I) suggest that SDs with
similar values (high-high or low-low) of stunt-
ing, wasting, and underweight are spatially clus-
tered together. The very low p-value (p < 0.000)
further confirms that this clustering is highly un-
likely to be a result of random chance. In clearer
terms, when a high prevalence of stunting, wast-
ing, or underweight is observed in one sub-dis-
trict, there is a strong likelihood that neighbour-
ing sub-districts will also show similarly high
levels of these conditions. This spatial depen-

Table 2
GISA Estimates of Spatial Dependence for Under-Five Nutritional Outcomes
Test : : Statistics : :
Stunting Wasting Underweight Overweight

Moran’s I 0.343%** 0.077%* 0.272%%* -0.010
E () -0.009 -0.009 -0.009 -0.009
SD (I) 0.011 0.011 0.011 0.011
Z 30.651 7.817 24.614 -0.086
p-value 0.000 0.000 0.000 0.466

Source: authors’ calculations from 2018 NDHS data.
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dence implies that the distribution of these nutri-
tional outcomes is not random, but rather tends
to extend to surrounding geographical areas, sug-
gesting a pattern of clustering. These findings are
consistent with those of Muche et al. (2021), who
reported a global Moran’s I index value of 0.363,
indicating a clustering of the spatial distribution
of wasting, stunting, and underweight. This rein-
forces the notion that nutritional challenges like
stunting, wasting, and underweight are not iso-
lated but rather show regional tendencies, which
may point to common underlying factors affect-
ing these areas.

For overnutrition, measured using over-
weight, the results suggest a lack of significant spa-
tial dependence or clustering. The negative val-
ue of Morans I (-0.010) suggests a slight negative
spatial correlation, indicating that SDs with sim-
ilar values of overweight are somewhat dispersed
or not strongly clustered together. The non-signif-
icant p-value (0.466), however, shows that there is
not enough evidence of spatial dependence of
overweight among neighbouring senatorial dis-
tricts.

Mapping the Distribution of Malnutrition
Hotspots and Coldspots in Nigeria

Moving to the core of the analysis, Figures 2
to 5 depict the spatial distribution of malnutrition
hotspots and coldspots among children under

five in Nigeria. In the maps, red and orange-co-
loured areas indicate malnutrition hotspots at
1% and 5% significance levels, while blue and
light blue-coloured regions represent malnutri-
tion coldspots at the same significance levels. Sig-
nificant malnutrition hotspots are spatial clusters
of Senatorial Districts (SDs) with high and statis-
tically significant incidence (p < 0.05) of a spe-
cific nutritional outcome, surrounded by neigh-
bouring SDs with similarly high significance lev-
els. Conversely, significant malnutrition coldspots
represent spatial clusters of SDs with low and sig-
nificant malnutrition prevalence, surrounded by
districts with equally low and significant values.
The spatial distribution of malnutrition across
Nigeria reveals significant regional disparities.
Figure 2 identifies 26 senatorial districts (SDs) as
significant hotspots for stunting (p < 0.01), pre-
dominantly in northern Nigeria, including Soko-
to, Zamfara, Kebbi, Katsina, Kano, Jigawa, Bauchi,
Yobe, and Gombe. Additional hotspots (p < 0.05)
include Kaduna Central, Taraba North, Gombe
South, and Borno South. In contrast, 52 SDs,
mostly in the South, are significant coldspots
(p < 0.01). Similarly, Figure 3 shows that under-
weight hotspots closely follow the stunting pat-
tern, with 23 SDs, including Borno North, Bau-
chi North, and all SDs in Kebbi, Sokoto, Zamfara,
Katsina, Kano, Jigawa, and Yobe, exhibiting high
prevalence rates. Figure 4 highlights that wast-

Figure 2. Mapping the Spatial Clusters of Under-
Five Stunting across SDs in Nigeria
Source: developed by authors.

R-ECONOMY 4

Figure 3. Mapping the Spatial Clusters of Under-
Five Underweight across SDs in Nigeria
Source: developed by authors.
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Figure 4. Mapping the Spatial Clusters of Un-
der-Five Wasting across SDs in Nigeria
Source: developed by authors.

ing hotspots (p < 0.001) are concentrated in the
Northwest and Northeast, particularly in Soko-
to North, Zamfara West, Kebbi South, Yobe East,
Borno North, and Borno Central, whereas cold-
spots are identified in Ondo, Kogi, Edo, Delta,
Imo, and Bayelsa. In contrast, Figure 5 indicates
that the prevalence of overweight is minimal, with
no significant hotspots or coldspots. Overall, mal-
nutrition is more severe in the North, while the
South experiences lower rates. These patterns un-
derscore disparities driven by healthcare access,
poverty, and food insecurity, emphasising the
need for targeted interventions in the most aftect-
ed regions.

Summary Statistics of SDs in Underweight
Hotspots and Coldspots in Nigeria

The assessment of underweight hotspots
and coldspots across senatorial districts reveals
key differences shaping child malnutrition (Ta-
ble 3). While child characteristics such as sex, age,
and perceived birth weight show minimal varia-
tion, household structure differs notably; 96 % of
hotspot districts are male-headed compared to
76 % in coldspots, aligning with evidence that fe-
male-headed households often achieve better nu-
trition outcomes. Education remains a major pre-
dictor in the hotspots, with much lower maternal

R-ECONOMY J

Figure 5. Mapping the Spatial Clusters of
Under-Five Underweight across SDs in Nigeria
Source: developed by authors.

(1.27 years) and paternal (3.27 years) schooling
than in cold spots. Economic indicators, includ-
ing wealth index, farm size, and livestock owner-
ship, are also weaker in hotspots. These disparities
highlight priority areas for targeted interventions
to reduce underweight prevalence.

Determinants of Child Malnutrition in Hotspot
and Coldspot SDs
Analysis of Spatial Dependence and Model
Selection

The study applied a Spatial Regression Mod-
el to examine factors influencing child malnutri-
tion in Nigerias cold-spot and hotspot districts.
Following Fisher and Wang (2011), an Ordinary
Least Squares (OLS) model was first estimated
to guide the choice of spatial models. Diagnos-
tic tests in Table 4 assessed spatial dependence in
OLS residuals. For both coldspots and hotspots,
Moran’s I and Lagrange Multiplier tests were not
statistically significant (p > 0.05), indicating no
spatial autocorrelation. Specifically, Moran’s I was
-0.65 for coldspots and 0.57 for hotspots. These
results suggest that malnutrition patterns are like-
ly driven by localised factors rather than region-
al spillovers. Consequently, the OLS model was
deemed appropriate and used for both spatial
tracts.
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Table 3
Summary Statistics of SDs in Underweight Hotspots and Coldspots in Nigeria
Variable Hotspot - Coldspots -
Average S.deviation Average S. deviation
Percentage of female children 0.50 +0.05 0.49 +0.06
Age of child (months) 28.19 +1.83 28.44 +1.77
Perceived Weight at birth (kg) 2.67 +0.33 2.74 +0.20
Percentage of households with male heads 0.96 +0.04 0.76 +0.07
Average age of mother (Years) 34.91 +1.45 36.40 +1.46
Average years of mother’s education 1.27 +0.95 8.23 +1.82
Average years of father’s education 3.27 +1.64 9.60 +.1.56
Eszflepr;[teilgrel of fathers with Agriculture as the main 0.49 +0.16 0.34 +0.19
Average Mother’s BMI 21.86 £1.17 25.26 +1.28
Percentage of married household heads 0.96 +0.02 0.87 +0.06
Average Household size 9.06 +0.90 5.64 +0.66
Percentage of households residing in rural areas 0.78 +0.16 0.52 +0.29
Poor Wealth Index Household 0.56 +0.18 0.10 +0.10
Middle Wealth Index Household 0.10 +0.09 0.41 +0.15
Rich Wealth Index Household 0.34 +0.12 0.49 10.21
Percentage of households having livestock 0.74 +0.12 0.39 10.21
Average Farm size (hectares) 17.43 +7.99 11.83 +10.82
Coastal Border 0.04 +0.2 0.21 +0.41
International border 0.44 +0.51 0.07 10.26
Source: authors’ calculations from 2018 NDHS data.
Table 4
Diagnostic Tests for Spatial dependence in OLS regression for the Hotspots and Coldspots
Type of Spatial Test Coldspot SDs Hotspot SDs
Dependence Statistic Df p-value Statistic Df p-value
Moran’s I -0.65 1 1.49 0.57 1 0.57
Spatial Error Lagrange Multiplier (LM) 1.36 1 0.24 0.36 1 0.55
Robust LM 0.087 1 0.77 0.72 1 0.40
. LM 1.75 1 0.19 0.06 1 0.80
Spatial Lag
Robust LM 0.48 1 0.49 0.43 1 0.51

Source: authors’ calculations.

Factors Influencing Malnutrition within
the Identified Spatial Clusters

The study used underweight as a mal-
nutrition indicator due to its broad applica-
tion and its overlap with stunting and wasting
(WHO, 2020). Table 5 presents regression re-
sults for hotspots and coldspots. For hotspots,
the F-statistic is significant (p < 0.001), and an
R? of 0.71 indicates the model explains 71 % of
the variation in underweight incidence. The
coldspot model shows a lower R? but remains
significant at the 1 % level.

R-ECONOMY J

Given the analysis was at the senatorial dis-
trict (SD) level, variable selection was based on
sample size: five variables were used for the small-
er hotspot sample, and ten for the larger coldspot
sample to preserve degrees of freedom and avoid
overfitting. Variables with VIFs below 5 and theo-
retical relevance were retained.

In hotspot SDs, household size was negatively
associated with underweight, suggesting that larg-
er households may benefit from shared caregiv-
ing and resource pooling. This aligns with find-
ings from Kumar et al. (2019). Wealth Index had
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Table 5
Determinants of the Incidence of Underweight in the Hotspot and Coldspot SDs
Variables OLS (Coldspots) OLS Model (Hotspots)
Marital Status 0.125 (0.09)
Household size (HSIZ) -0.05*** (0.01)
Average age of child (ARAB) 0.002 (0.004)
Average Birth Weight 0.02 (0.04)
Proportion of Female children 0.354 (0.27)
Received Vitamin A -0.052 (0.05)
Mother’s Age 0.003 (0.004)
Acceptable Mother’s BMI -0.012** (0.01) -0.01 (0.01)
Father’s Occupation 0.16 *** (0.06)
High Wealth Index -0.369** (0.16)
Middle Wealth Index -0.035 (0.07)
Low Wealth Index -0.287** (0.11)
Currently Breastfeeding 0.22 (0.17)
Rainfall (RAN) ~2.3E-04*** (5.7E-05)
Constant 0.93 (0.230) 1.78%* (0.55)
F (10,45) F (5,16)

Diagnostic Tests Prob>F = 0.0086 Prob>F = 0.0000

R Squared- 0.24 R Squared- 0.71

Root MSE= 0.04 Root MSE= 0.06

Source: authors’ calculations.

a strong effect higher wealth index reducing un-
derweight incidence by 36.9 %, reflecting health-
ier food choices and lifestyle (Anyanwu et al,
2022). In contrast, lower wealth index tends to
consume cheaper, nutrient-poor diets (Jin et al,,
2023). Rainfall was also negatively associated with
underweight, reinforcing its importance in food
security and health (Grace et al., 2015).

In coldspot SDs, higher maternal BMI signifi-
cantly reduced underweight, indicating the im-
portance of maternal nutrition for child health
(Miele et al., 2021). Children of fathers in agri-
culture were 16 % more likely to be underweight,
consistent with studies showing that small-scale
farming households may face seasonal food
shortages and low dietary diversity (Sowunmi et
al., 2024).

Interestingly, while a high wealth index re-
duced underweight in hotspots, a low wealth in-
dex was associated with reduced underweight in
cold spots. This may reflect differences in local
deprivation structures. In cold spots, even low-in-
come households may benefit from better com-
munity infrastructure and localised public ser-
vices, which mitigate the nutritional impact of
poverty (Headey et al., 2014).

R-ECONOMY J

Figures in parentheses represent robust stan-
dard errors.

Model Diagnostics and Validation

Regression diagnostics (Table 6) confirm the
robustness of the results in Table 5. A marginal
Breusch — Pagan/Cook — Weisberg result for
coldspots (y*> = 3.34, p < 0.1) was corrected using
robust standard errors, while hotspots showed no
heteroscedasticity (p = 0.419). VIF values were all
below five, indicating no multicollinearity and en-
suring reliable coefficients.

Conclusions and Recommendations
Malnutrition in all its forms remains a major
public health concern. This study examined spa-
tial variations in malnutrition among children
under five and found clear geographic patterns.
Hotspots of stunting, underweight, and wasting
are concentrated in the North West and North
East, particularly Sokoto, Zamfara, Kebbi, Yobe,
Borno, Katsina, Jigawa, Bauchi, Gombe, Kadu-
na, and Kano, while coldspots are mainly in the
South and parts of North Central. Undernutrition
outcomes also exhibit spatial dependence, with
neighbouring senatorial districts influencing one
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Table 6
Tests for Heteroscedasticity and Multicollinearity in the Regression Models
Coldspots Hotspots
Test o R

Statistics Value Statistics Value
Heteroscedasticity (Breush-Pagan/Cook Weisberg Test) Chi2 (1), 334 Chi2 (1), 065

Prob>chi 0.068 Prob>chi 0.419
Multicollinearity (Variance Inflation Factor -VIF) VIF 1/VIF VIF 1/VIF
Marital Status 1.33 0.794 1.08 0.923
Household size
Average age of a Child 1.26 0.794
Average Birth Weight 1.33 0.751
Proportion of Female children 1.16 0.862
Received Vitamin A 2.09 0.479
Mother’s Age 1.55 0.645
Acceptable Mother’s BMI 1.50 0.668 1.32 0.756
Father’s Occupation 4.03 0.248 1.27 0.789
High Wealth Index
Middle Wealth Index 2.11 0.474
Middle Wealth Index 4.79 0.208
Currently Breastfeeding 2.36 0.424
Rainfall 1.14 0.875
Mean VIF 2.24 1.20

Source: authors’ calculations.

another. Key determinants include maternal edu-
cation, household size, maternal age, BMI, Vita-
min A supplementation, farm size, wealth index,
district area, and rainfall.

These findings underscore the need for dis-
trict-specific interventions, especially in north-
ern Nigeria. Given the influence of cultural and
religious norms on feeding and health behaviours,
engaging religious and community leaders is vi-
tal. Their participation can enhance awareness of
nutritious diets, breastfeeding practices, and vita-
min and mineral supplementation for women and
children. Because targeted interventions concen-
trate resources where malnutrition is most severe,
they generate greater public health impact while
reducing inefficiencies of broad, non-specific
programmes. Improving nutrition in these dis-

tricts will also reduce healthcare costs, strengthen
school performance, enhance economic produc-
tivity, and contribute to long-term GDP growth.

Since underweight cases are more common
among agricultural households, government and
state ADPs should promote livelihood diversifi-
cation through agro-processing, livestock farm-
ing, non-farm activities, capacity-building train-
ing, and improved access to credit. Addressing
wealth-related disparities through social invest-
ment programmes such as GEEP, AYEEN, and
GroFin is also essential. Lastly, improving ma-
ternal nutrition, especially among mothers with
low BMI, through better diets, health services,
and nutritional education will yield lasting ben-
efits for both child wellbeing and national pro-
ductivity.
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APPENDIX A
Levels and codes of explanatory variables
Variable Variable definition Source
AGC Average age of children in months per district NDHS 2018/2019
BWIT Average birth weight per district “
CSEX Proportion of female children per district «
MEDUC Average years of mother’s education per district «
BMI Average mother’s BMI per district
MAGE Average mother’s age per district “
HSIZ Average Household size per district “
CWE Average Child weight (kg) per district
FEDUC Average years of Father’s education per district «
FOCP Percent of Fathers employed in agriculture per district
VITA Proportion of children who received Vitamin A per district «
FSIZ Average Farm size per district (ha) «
NLIVES Average No. of livestock owned per district
OCCUP Proportion of household heads whose main occupation is farming per district «
LWI Proportion of households belonging to the poor wealth index class per district “
MWI Proportion of households belonging to the middle wealth index class per district
RWI Proportion of households belonging to the Rich wealth index class per district «
AVR Average annual rainfall per senatorial district NIMET

Note: “ = same as above.
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APPENDIX B
List of senatorial districts and their codes
D o D o D o
No. Senatorial District Code No. Senatorial District Code No. Senatorial District | Code
1 | ABIA CENTRAL ABC | 38 | EKITI SOUTH EKS | 75 | NIGER EAST NIE
2 | ABIA NORTH ABN | 39 |ENUGU NORTH ENN | 76 | NIGER NORTH NIN
3 | ABIA SOUTH ABS | 40 | ENUGU EAST ENE | 77 | NIGER SOUTH NIS
4 | ADAMAWA CENTRAL | ADC | 41 | ENUGU WEST ENW | 78 |OGUN CENTRAL | OGC
5 | ADAMAWA NORTH AND | 42 %ﬁ%{‘OLR%APITAL FCT | 79 | OGUN EAST OGE
6 | ADAMAWA SOUTH ADS | 43 | GOMBE CENTRAL GOC | 80 | OGUN WEST OGW
7 IE*}I\(;VFA'IBOM NORTH | AKE | 44 | GOMBE NORTH GON | 81 |ONDO CENTRAL | ONC
8 (}}%’?‘IBOM NORTH | xxw | 45 | GOMBE SOUTH GOS | 82 | ONDO NORTH ONN
9 |AKWA-IBOM SOUTH | AKS | 46 | IMO EAST IME | 83 | ONDO SOUTH ONS
10 | ANAMBRA CENTRAL | ANC | 47 | IMO NORTH IMN | 84 | OSUN CENTRAL 0SC
11 | ANAMBRA NORTH ANN | 48 |IMO WEST IMW | 85 | OSUN EAST OSE
12 | ANAMBRA SOUTH ANS | 49 | JIGAWA NORTH - EAST | JNE | 86 | OSUN WEST OSW
13 | BAUCHI CENTRAL BAC | 50 | JIGAWA NORTH - WEST | JNW | 87 | OYO CENTRAL oYC
14 | BAUCHI NORTH BAN | 51 | JIGAWA SOUTH - WEST | JSW | 88 | OYO NORTH OYN
15 | BAUCHI SOUTH BAS | 52 | KADUNA CENTRAL KAC | 89 |OYO SOUTH oYS
16 | BAYELSA CENTRAL BYC | 53 | KADUNA NORTH KAN | 90 | PLATEAU CENTRAL | PLC
17 | BAYELSA EAST BYE | 54 | KADUNA SOUTH KAS | 91 | PLATEAUNORTH | PLN
18 | BAYELSA WEST BYW | 55 | KANO CENTRAL KOC | 92 |PLATEAUSOUTH | PLS
19 | BENUE NORTH EAST | BNE | 56 | KANO NORTH KON | 93 | RIVERS EAST RIE
20 | BENUE NORTH WEST | BNW | 57 | KANO SOUTH KOS | 94 | RIVERS SOUTH EAST | RSE
21 | BENUE SOUTH BES | 58 | KATSINA CENTRAL KTC | 95 | RIVER WEST RIW
22 | BORNO CENTRAL BOC | 59 | KATSINA NORTH KTN | 96 | SOKOTO EAST SOE
23 | BORNO SOUTH BOS | 60 | KATSINA SOUTH KTS | 97 |SOKOTONORTH | SON
24 | CROSS RIVER CENTRAL | CRC | 61 | KEBBI CENTRAL KEC | 98 | SOKOTO SOUTH S0S
25 | CROSS RIVERNORTH | CRN | 62 | KEBBI NORTH KEN | 99 | TARABA CENTRAL | TAC
26 | CROSS RIVER SOUTH | CRS | 63 | KEBBI SOUTH KES | 100 | TARABA NORTH TAN
27 | DELTA CENTRAL DEC | 64 | KOGI CENTRAL KGC | 101 | TARABA SOUTH TAS
28 | DELTA NORTH DEN | 65 | KOGI EAST KGE | 102 | YOBE EAST YOE
29 | DELTA SOUTH DES | 66 | KOGI WEST KGW | 103 | YOBE NORTH YON
30 | EBONYI CENTRAL EBC | 67 | KWARA CENTRAL KWC | 104 | YOBE SOUTH YOS
31 | EBONYI NORTH EBN | 68 | KWARA NORTH KWN | 105 %Q%EARA CEN- ZAC
32 | EBONYI SOUTH EBS | 69 | KWARA SOUTH KWS | 106 | ZAMFARA NORTH | ZAN
33 |EDO CENTRAL EDC | 70 | LAGOS EAST LAE | 107 | ZAMFARA WEST | ZAW
34 |EDO NORTH EDN | 71 | LAGOS WEST LAW | 108 | BORNO NORTH BON
35 |EDO SOUTH EDS | 72 | NASSARAWA NORTH | NAN | 109 | LAGOS CENTRAL | LAC
36 | EKITI CENTRAL EKC | 73 | NASSARAWA SOUTH | NAS
37 | EKITI NORTH EKN | 74 | NASSARAWA WEST NAW
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ABSTRACT

Relevance. While research literature has largely focused on country-level trade
competitiveness or global apparel leaders, comparative analysis within the
BIMSTEC region remains limited. This study contributes to the literature by
applying multiple trade indices and advanced statistical techniques to evaluate
the apparel trade potential of BIMSTEC member countries.

Research objective. The study aims to assess trade competitiveness, special-
ization, and market concentration of knitted and non-knitted apparel prod-
ucts, and to examine whether significant differences exist in trade performance
across BIMSTEC nations.

Data and methods. The study relies on country-level trade data from the Ob-
servatory of Economic Complexity (OEC) database covering the period 2005-
2023. It applies Balassa Index, Revealed Symmetric Comparative Advantage
(RSCA), Revealed Comparative Advantage (RCA), Lafay Index, and Market
Concentration Index (MCI). In addition, Welch’s ANOVA and the Games-How-
ell post hoc test are employed to analyze statistical differences among countries.
Results. Bangladesh emerges as the top-performing country, followed by In-
dia, Sri Lanka, and Myanmar across both product categories. Sri Lanka (in knit-
ted products) and Myanmar (in non-knitted products) are relatively stronger
performers within BIMSTEC. In contrast, Thailand and Nepal exhibit weaker
performance, while Bhutan consistently records the lowest trade performance
across both product groups. The Welch ANOVA results confirm statistically
significant differences among countries for all selected indices, and the post hoc
analysis reveals heterogeneous pairwise differences.

Conclusions. The study provides a comprehensive assessment of apparel trade
performance in BIMSTEC countries and offers policy-relevant insights for
strengthening regional trade integration and competitiveness in the apparel
sector.
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¥ PBIHOYHOH CTPYKTYPbI HLIBEITHOTO CEKTOpPAa: HUCCcIeloBaHue
Ha npuMmepe crpaH — wieHoB BUMCTEK
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AHHOTAIINA

AKTyambHOCTD. B TO BpeMs Kak MCCefloBaTeNbCKas TUTEPATypa B OCHOBHOM
cocpefloToYeHa Ha KOHKYPEHTOCIIOCOOHOCTY TOPTOB/IM Ha YPOBHE OT/IeTbHbIX
CTPaH MY MUPOBBIX INJIEPOB B IIPOM3BOJCTBE OfEK /b, CDABHUTE/IbHDIN aHa-
m3 B pamkax pernona bBMIMCTEK octaercsa orpanndenssiM. Hacrosmiee mc-
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C/efloBaHNMe BHOCUT BK/IaJ| B IUTEPATypy, IPUMEHAA MHOXECTBEHHbIE TOPro-
Bble MHJIEKCDI 1 IIepeJJOBbIe CTATUCTUYECKME METO/IBI J/IA OLIEHKM ITOTEeHIMasia
TOPTOB/IN OfeX0M cTpaH — 4ieHoB BVIMCTEK.

ITenp uccnemoBanmaA. OLieHKa TOProBOJ KOHKYPEHTOCIOCOOHOCTH, CIIeL-
anM3alMy ¥ PHIHOYHONM KOHLEHTPAIMM TPUKOTAXKHBIX UM HETPUKOTA KHBIX
HIBEIHBIX M3JeNNii, a TaKXe M3ydeHMe HaauuMs 3HAYMTEIbHBIX pasiInduil
B TOPTOBBIX IIOKa3arensax Mexay crpanamMu bBMIMCTEK.

JTannbie u MeTOAbI. ViccnenoBanme ONMpaeTca Ha CTPaHOBbIE TOPTOBbIE JlaH-
Hble 13 6a3pl gaHHbIX Observatory of Economic Complexity (OEC) 3a nepuox
2005-2023 rr. B Hem npuMeHsI0TCA MHAEKC bamaccel, BbIsABIeHHOE CUMMETPUY-
Hoe cpaBHMTenbHOe IpeumyliectBo (RSCA), BbIAB/IEHHOe CpaBHUTENIbHOE
npeumymectso (RCA), nnpexc Jlades u MHAEKC PHIHOYHON KOHI[EHTPaLNU
(MCI). Kpome Toro, s aHanmsa CTaTUCTUYECKNX pasIMdnii MeX/y CTpaHa-
Mmu ucnonbsyrorca ANOVA Yanua u anoctepuopHblit TecT Iefimca — Xayasna.
PesynbraThl. banrmagem CTaHOBUTCA CTPAHON C HAMIYYIIMMM IIOKa3aTess-
M1, 3a Heil cnenytot Muaus, [llpu-/lanka u MbpsiHMa 110 06eUM TOBapHBIM Ka-
teropusm. [lIpu-J/lanka (110 TpUKOTAXHBIM M3geusiM) u Mpsama (110 HeTpu-
KOTQKHBIM M3[EMUAM) SIB/LIIOTCS OTHOCUTENBHO 00/Iee CUIbHBIMM YYaCTHU-
kamu B pamkax bBMIMCTEK. HanpoTtus, Tannang u Henan peMoHCTpUPYIOT
6oree crabble pe3ynbTaThl, B TO BpeMs Kak ByTaH cTabMIbHO IOKa3bIBaeT ca-
Mble HM3KJe TOProBble ITOKa3aTe/l 0 00eM TOBapHBIM rpymiaM. Pe3yibra-
ol ANOVA Vamya noATBepKAAI0T CTAaTUCTUIECK 3HAYMMBbIE Pa3/INYnA MeX-
Iy CTpaHaMJy 110 BceM BBIOPaHHBIM MHJEKCaM, a all0OCTEPMOPHBII aHA/IN3 BbI-
SB/IeT HEOTHOPOMHbIE TIOTIAPHbIE PA3INUNSL.

Boisogpl. ViccnenoBaHye pefocTaBifgeT BCECTOPOHHIOK OLIEHKY 9 QeKTuB-
HOCTU TOProBnu ofexmoit B crpaHax bBVIMCTEK u npeparaeT mpakTuiecku
3HauMMBbIe JI TOTUTUKY BBIBOJBI /NSl YKPEITIEHUs PErroOHaIbHOM TOProBoil
MHTErpalluy U HOBBIIIEHNS KOHKYPEHTOCIOCOOHOCTH B LIIBEITHOM CEKTOpe.

FOCEKTOPaIbHOMY TeXHIYECKO-
My ¥ 9KOHOMIYECKOMY COTPYJ-
HnuectBy (BVMIMCTEK), Topro-
Basl CIlelMaau3alys, ppIHOYHAsS
KOHIIeHTpawys, 9 HeKTNBHOCTD
TOPTOB/IN
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Introduction

Trade is widely recognized as a key driver of
economic growth and development. Over the past
two decades, the global trade landscape has un-
dergone significant transformations due to trade
liberalization, rising income levels, technological
advancements, and other economic factors (Ero-
khin, 2016). These changes have greatly contribut-
ed to the growth of the apparel sector, which plays
a crucial role in international trade and economic
development. The apparel industry is particular-
ly important for developing countries, as it creates
employment opportunities, increases export earn-
ings, supports industrialization, and contributes
to overall economic growth (World Bank Group,
2016)'. As reported by the World Trade Orga-
nization (2022), global apparel trade increased
by 7.26 % in 2022, with the total trade value ris-
ing from USD 537 billion to USD 576 billion, ac-
counting for nearly 8 % of the world’s total indus-
trial output. In the international apparel market,
Asian countries such as China, Bangladesh, Viet-
nam, and India have emerged as leading exporters
and manufacturers. Their strong global position is
driven by efficient production systems, high man-
ufacturing quality, rapid production processes,
and well-established industrial ecosystems, which
collectively enhance their competitiveness in the
global apparel industry (Das et al., 2024b).

In the context of the Asian apparel trade market,
BIMSTEC member countries are gaining increas-
ing importance due to their strategic geographical
location and growing export capabilities. The Bay of
Bengal Initiative for Multi-Sectoral Technical and
Economic Cooperation (BIMSTEC) is a regional or-
ganization that connects South and Southeast Asia
through seven member countries: Bangladesh, Bhu-
tan, India, Myanmar, Nepal, Sri Lanka, and Thai-
land. Owing to its geographic position and eco-
nomic potential, the region serves as an important
bridge between these two parts of Asia and possesses
strong prospects for intra-regional trade. According
to BIMSTEC (2025)?, the region is home to nearly

! World Bank Group. (2016). Stitches to Riches? Apparel em-
ployment, trade, and economic development in South Asia. In World
Bank. Retrieved from: https://www.worldbank.org/en/region/sar/
publication/stitches-to-riches-apparel-employment-trade-and-eco-
nomic-development-in-south-asia (date of access: 15.06.2025).

? Bay of Bengal Initiative for Multi-Sectoral Technical
and Economic Cooperation (BIMSTEC). (2025). Brief on BIM-
STEC. Retrieved from: https://www.mea.gov.in/Portal/For-

1.7 billion people, representing around 22 % of the
world’s population, with a combined GDP of ap-
proximately USD 5 trillion. Despite this significant
demographic and economic potential, the region ex-
perienced only marginal growth in total trade vol-
ume between 2010 and 2020, with its share in global
trade increasing slightly from 3.5% to 3.7 %, which
remains relatively low compared to other regional
trade blocs (Zaman & Sharmin, 2024). BIMSTEC
was formally established in 1997 following the adop-
tion of the Bangkok Declaration (De, 2019).

The apparel industry plays a vital role in em-
ployment generation and export earnings across
many BIMSTEC economies. In Bangladesh, for
example, the apparel sector accounts for approx-
imately 84.58 % of total export revenue and pro-
vides employment to around 4.1 million people,
representing nearly 36 % of the country’s manu-
facturing workforce (BGMEA, 2023)°. The sector
contributes around 10.35% of total GDP of Ban-
gladesh (Bangladesh Bank, 2023)*. Similarly, In-
dia is one of the world’s leading garment man-
ufacturers, with ready-made garment exports
reaching USD 8,127.3 million in the financial year
2022-2023, reflecting a 10% increase from the
previous year (Indian Trade Portal, n.d.)". The in-
dustry is also the second-largest source of em-
ployment in India after agriculture. In Sri Lan-
ka, the garment industry generated 52% of the
country’s total export earnings in 2021 and re-
mains the largest source of foreign exchange reve-
nue, while providing approximately 40,000 direct
and 2 million indirect employment opportunities
(Central Bank of Sri Lanka, 2021). Likewise, in
Myanmar, the apparel industry contributed near-
ly 30 % of total exports in 2021 and became a lead-
ing employment-generating sector. Other BIM-
STEC countries, including Nepal, Bhutan, and
Thailand, also contribute significantly to regional
apparel trade.

* BGMEA. (2023). A success story: The Bangladeshi gar-
ment sector has made remarkable progress in recent years. Re-
trieved from: https://www.bgmea.com.bd/page/A success
story: The Bangladeshi garment sector has made remark-
able progress in recent years (date of access: 15.06.2025).

* Bangladesh Bank. (2023). Quarterly review on Ready-
made Garments (RMG): April-June of FY23. Retrieved from:
https://www.bb.org.bd/pub/quaterly/rmg/rmg %20april-
june %20 %20fy23.pdf (date of access: 15.06.2025).

° Indian Trade Portal. (n. d.). Retrieved from: https://www.
indiantradeportal.in/vs.jsp?lang=0&id=0,31,24100,24102

eignRelation/India-BIMSTE-2025 (date of access: 15.06.2025).
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Given the growing importance of the appar-
el sector in BIMSTEC economies, it is essential
to conduct a comprehensive assessment of in-
tra-BIMSTEC apparel trade from a multidimen-
sional perspective. In this regard, trade compet-
itiveness, trade specialization, and market con-
centration are important indicators for evaluating
trade performance. Trade competitiveness refers
to a country’s ability to compete effectively in in-
ternational markets and sustain its trade partic-
ipation through factors such as export penetra-
tion, export diversification, and related determi-
nants (Saleem, 2023; Noman et al., 2023). Trade
specialization reflects the extent to which a coun-
try focuses on producing and exporting goods in
which it possesses a comparative advantage.
Meanwhile, market concentration indicates the
degree to which a country’s exports are diversi-
fied or concentrated across different internation-
al markets.

Against this backdrop, this study seeks to com-
pare apparel trade performance among BIMSTEC
member countries from 2005 to 2023 by evaluat-
ing trade competitiveness, specialisation and mar-
ket concentration across knitted and non-knitted
product groups by using five trade indices. Ad-
ditionally, this study seeks to examine wheth-
er significant variations exist in the trade per-
formance of apparel products among BIMSTEC
member countries. Through this comprehensive
approach, the study aims to provide an in-depth
assessment of the competitive position of BIMS-
TEC nations in the apparel sector during the se-
lected period. The findings are expected to of-
fer valuable insights for policymakers and other
stakeholders in formulating strategies to strength-
en trade resilience, enhance export competitive-
ness, and promote deeper regional economic in-
tegration.

The remainder of the paper is structured as
follows. Section 2 provides the theoretical back-
ground and summarizes the existing literature,
Section 3 sheds light on the data and methods,
Section 4 presents the empirical results and dis-
cusses them, Section 5 concludes the study.

Theoretical framework

Trade performance is a multidimensional
concept influenced by a variety of economic and
structural factors. Previous studies have assessed
trade performance using indicators such as trade
balance, export growth, competitiveness, diver-
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sification, and structural transformation in re-
sponse to changing global trade patterns. Accord-
ing to Schweinberger (1996), the concept of trade
competitiveness is rooted in the theory of com-
parative advantage. The Ricardian model first in-
troduced the principle of comparative advantage,
emphasizing that countries should specialize in
the production of goods in which they possess
cost efficiency relative to other nations.

Our study is primarily grounded in Ricar-
do’s theory of comparative advantage and the
Heckscher — Ohlin (H-O) factor endowment
theory. As highlighted by Woérz (2005), the H-O
theory suggests that economies should special-
ize in the production and trade of goods for which
they possess comparative and competitive advan-
tages based on their factor endowments. Togeth-
er, these theories emphasize production efficiency
and the availability of factors of production as key
determinants of trade attractiveness and interna-
tional competitiveness (Lederman et al., 2008b).

To determine trade competitiveness, one
of the most widely used approaches is the Re-
vealed Comparative Advantage (RCA) index (Be-
bek, 2017). This method was first introduced by
Liesner (1958) and later refined and popularized
by Balassa (1965), becoming a standard tool in in-
ternational trade analysis. The RCA index captures
a country’s relative export performance in a spe-
cific commodity compared to the global average,
thereby providing insight into its export compet-
itiveness. For example, Kathuria (2013) assessed
the export competitiveness of the clothing indus-
try in India and Bangladesh from 1995 to 2013 us-
ing the RCA index at the HS 4-digit level. Similar-
ly, Hasan and Das (2024b) analyzed Bangladesh’s
apparel export competitiveness between 2011 and
2020 by employing RCA alongside additional in-
dicators such as CAGR, normalized RCA, and oth-
er trade competitiveness measures. These studies
highlight the importance of using multiple indi-
cators rather than relying on a single measure to
assess trade performance comprehensively.

Although the Balassa RCA index is wide-
ly applied in empirical trade literature, it has sev-
eral limitations, including its asymmetric val-
ue distribution, export-only focus, and size bias
(Leromain & Orefice, 2014; Laursen, 2015; Stel-
lian & Danna-Buitrago, 2022). To address these
shortcomings, Dalum et al. (1998) proposed the
Revealed Symmetric Comparative Advantage
(RSCA) index, which provides a more balanced
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Figure 1. Conceptual framework
Source: compiled by the authors.

and interpretable measure of trade competitive-
ness. For instance, Das et al. (2024b) examined the
export competitiveness of HS-61 and HS-62 gar-
ment products in China during the Zero-COVID
policy period by incorporating RSCA, CAGR of
market share, and normalized RCA. Similarly,
Kantur and Tiirkekul (2023) analyzed the export
competitiveness of the yarn and weaving sector in
Tiirkiye, China, India, and the USA in the post-
Multi-Fibre Arrangement period using RSCA,
Revealed Trade Advantage (RTA), Trade Special-
ization Index (TSI), and Relative Competitiveness
(RC), finding that India and China maintained
strong competitive positions, while Tiirkiye expe-
rienced a decline over time.

Trade performance evaluation is inherent-
ly composite and dynamic in nature and there-
fore cannot be adequately captured by a single in-
dex. Accordingly, the present study employs mul-
tiple indicators, including RCA, RSCA, export
and import-based RCA, the Lafay Index (LFI),
and the Market Concentration Index (MCI), to
provide a more comprehensive assessment. For
example, Hossain and Sarkar (2025) examined
trade specialization and competitive advantage in
raw sugar exports among BIMSTEC countries
using RSCA and the Lafay index. Likewise, Ko-
canova (2022) analyzed Brazil’s comparative ad-
vantages in primary commodity exports using
the Lafay index over the period 2001-2020, while
Smutka et al. (2018) assessed the competitiveness
of Czech agrarian commodities using RSCA, the
Lafay index, and trade balance measures. In addi-
tion, Sumi et al. (2025) evaluated trade specializa-
tion in the five most traded commodities among
SAARC countries using the Lafay index.

Drawing on existing literature, most stud-
ies have focused on individual countries or glob-
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al leaders in apparel trade (Kathuria, 2018; Hasan
et al., 2024; Das et al., 2024b). However, there is
still a lack of comparative research on trade per-
formance in the apparel sector across BIMSTEC
member countries. Therefore, this study address-
es this gap by incorporating five trade indices
alongside advanced statistical analysis to evaluate
the trade potential and competitiveness of BIMS-
TEC nations in the apparel industry (see the sche-
matic depiction of our conceptual framework in
Figure 1).

Data and methods

This study utilizes individual-country trade
data obtained from the Observatory of Econom-
ic Complexity (OEC)° database spanning 2005 to
2023. The study concentrates on the apparel sec-
tor in the BIMSTEC region to provide a compre-
hensive understanding of trade dynamics in the
area. The study used two-digit Harmonised Sys-
tem (HS) codes 61 and 62, which represent Kit-
ted and Non-Knitted garment accessories. The
HS is a globally recognized product classification
framework used by over 200 countries and econ-
omies. It offers the basic custom tariff framework
and organised international trade data gathering
for around 98 % of products traded worldwide
(Cornejo et al., 2023). Along with the trade data,
the study used diverse national and internation-
al reports on industries, scholarly works, and rel-
evant empirical findings to enhance contextu-
al understanding and verify the methodological
framework.

To examine the trade competitiveness, spe-
cialisation and market concentration of apparel

¢ The Observatory of Economic Complexity. (2024). Re-
trieved from: https://oec.world/en (date of access: 15.06.2025).
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sector for BIMSTEC countries, the study incor-
porates the following five trade indices.

Balassa Index (BI)

The Balassa index, known as Revealed compar-
ative advantage (RCA), plays an important role be-
cause it ascertains a country’s relative advantage or
disadvantage in a specific commodity or sector in
comparison with the world average, thereby re-
flecting its competitiveness (Balassa, 1965). Using
this index, a country’s export patterns and special-
ization in particular commodities or services can
be identified. Various scholars have applied this in-
dex to assess the comparative advantage of different
products (Kathuria, 2013; Hossain & Sarkar, 2025).
The Balassa index (BI) ranges from zero to infinity,
where a value greater than 1 indicates comparative
advantage, while a value less than 1 signifies com-
parative disadvantage.

X, /X,

[=—"—-, 1
X, /X, (1)

here, X denotes the export of particular product j
i

by country i; X signifies the overall export value of

country i; X depicts the world export of product j;

X implies the total world export of all products.

Revealed Systematic comparative advantage
(RSCA)

To overcome the asymmetry bias related to
Balassa index, Dalum et al. (1998) proposed the
Revealed Symmetric Comparative Advantage
(RSCA) index as an alternative measure, respond-
ing to critiques of Balassa’s RCA index. The trans-
formed formulation of the index is expressed as

follows:
rsca=271, 2)
B+1
The RSCA index ranges from -1 to +1,
where values between 0 and +1 indicate a compara-
tive export advantage, while values between -1 and

0 signify a comparative export disadvantage.

Revealed Comparative advantage (RCA)

The commonly used RCA index proposed
by Balassa (1965) has been criticized for not ac-
counting for the influence of national econom-
ic policies. Furthermore, the standard index cap-
tures competitiveness primarily through ex-
port flows. To address these limitations, Buturac
(2008) and Ignjatijevi¢ et al. (2015) proposed an

R-ECONOMY J

alternative RCA measure that incorporates both
export and import data and applies an algorithm
designed to overcome the limitations of the tradi-
tional Balassa index:

ﬁ :| z::lxj .
Z::lmj

In the above equation, X stands for the select-
ed country’s export value of product j while m,
represents product j import value of selected

RCA = lr{ (3)

m.
J

countries. Furthermore, ZX ; indicates the coun-
j=1

try’s total export value and ) m, represents its to-
tal import value. i

Lafay index

To take into account the practical limitations
of Balassa, Lafay (1992) developed an indicator
that incorporates the movement of trade and pro-
duction dynamics. The index examines a coun-
try’s specialization level in a particular product.
This index provides symmetry among all prod-
ucts belonging to a country, and the total across
all sectors must be equal to zero. The positive val-
ue of the index signifies that a product has strong
specialization and a comparative advantage. Sim-
ilarly, the negative value represents a product or
commodity that has a low degree of specialization
and comparative disadvantage within the country.

N
X, —m, B Zj:l(xj _mj) %
N
ijl(xj+mj)
N xj+mj
N b
Zj:l(xj +mj)

here, x; signifies particular product export, m, in-
dicates particular product import, and N, the
number of products.

LFI. =100
/ X, +m,

(4)

Market Concentration index (MCI)

The Market Concentration Index (MCI) is
an important tool for measuring export diversifica-
tion. The application of the MCI to a specific prod-
uct reflects the degree of diversification or concen-
tration of a country’s exports across different inter-
national markets. The index ranges from 0 to 100,
where values closer to 0 indicate strong diversifi-
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cation, while values closer to 100 indicate a high
degree of export concentration. A higher MCI val-
ue suggests that exports of specific products are
concentrated in a limited number of destination
markets, which increases vulnerability to demand
fluctuations (Silva et al., 2008). In contrast, low-
er values indicate a more even distribution of ex-
ports across multiple markets. Accordingly, low-
er MCI values are generally associated with more
stable and sustainable export performance at the
country or regional level. The index is constructed
as follows (Love, 1987; Li et al., 2022):

0.5

2
exp;,
MCI,; =100 zm{—fj . (5)

expij

In the above formula, MCI, signifies Market
Concentration Index of country i’s export of par-
ticular product j, while exp, denotes country i’
export of product j to country m and exp, rep-
resents country is total export value of product j
to the world market.

Furthermore, to examine differencesamongthe
selected indices across BIMSTEC member coun-
tries, Welch's ANOVA was employed. This test is
particularly suitable for handling unequal varianc-
es across groups (Ghosh et al., 2024). Following
the ANOVA, the Games—Howell test was used as a
post-hoc procedure to identify pairwise differenc-
es in trade indices among the countries. This ap-
proach is especially effective when group varianc-
es are unequal and sample sizes are unbalanced,
thereby violating the assumptions of convention-
al ANOVA. Moreover, Sumi et al. (2025) highlight
that the Games—Howell test is a robust method for

detecting significant differences among groups un-
der conditions of heteroscedasticity. Accordingly,
the application of this methodological framework
enables a more reliable understanding of trade
performance differences among BIMSTEC coun-
tries in the apparel sector.

Results
Trends in the Export of Knitted and Non-
Knitted Clothing Accessories among BIMSTEC
Countries, 2005-2023

Figures 2 and 3 illustrate the export patterns
of knitted and non-knitted apparel accessories
among BIMSTEC countries between 2005 and
2023. Bangladesh recorded significantly higher
export values than any other BIMSTEC member
country throughout this period. Following Ban-
gladesh, India is the second-largest exporter in
both product categories. Within the HS 61 prod-
uct segment, Sri Lanka appeared as a notable ex-
porting country, whereas Myanmar demonstrat-
ed significant export performance in the HS
62 product category in the BIMSTEC region. In
contrast, Thailand exhibited comparatively lower
export volumes than Bangladesh, India, Sri Lan-
ka, and Myanmar for both categories of products.
Meanwhile, Nepal and Bhutan consistently re-
mained at the lower end in both HS 61 and HS
62 product categories due to their minimal ex-
port values throughout the period.

Trends in the Import of Knitted and Non-
Knitted Clothing Accessories among BIMSTEC
Countries, 2005-2023

Figures 4 and 5 present the import values of
knitted and non-knitted apparel products among
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Figure 2. Trends in knitted clothing exports of BIMSTEC nations

Source: constructed by the authors based on OEC database. The Observatory of Economic Complexity. (2024).
Retrieved from: https://oec.world/en (date of access: 10.06.2025).
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Figure 3. Trends in non-knitted clothing exports of BIMSTEC nations

Source: constructed by the authors based on OEC database. The Observatory of Economic Complexity. (2024).
Retrieved from: https://oec.world/en (date of access: 10.06.2025).
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Figure 4. Trends in knitted clothing imports of BIMSTEC nations

Source: constructed by the authors based on OEC database. The Observatory of Economic Complexity. (2024).
Retrieved from: https://oec.world/en (date of access: 10.06.2025).
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Figure 5. Trends in non-knitted clothing imports of BIMSTEC nations

Source: constructed by the authors based on OEC database. The Observatory of Economic Complexity. (2024).
Retrieved from: https://oec.world/en (date of access: 10.06.2025).
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BIMSTEC countries from 2005 to 2023. India and
Thailand recorded the highest imports of both HS
61 and HS 62 products within the BIMSTEC re-
gion, primarily due to their large consumer mar-
kets, structural changes in domestic production,
and other related economic factors. In contrast,
Myanmar, Sri Lanka, and Nepal exhibited fluc-
tuating import trends for both product catego-
ries throughout the period. Bangladesh, howev-
er, maintained comparatively low import levels in
both HS 61 and HS 62 segments, largely owing
to its strong domestic supply chain, export-ori-
ented production model, and relatively lower do-
mestic consumption. Among all BIMSTEC mem-
ber countries, Bhutan recorded the lowest im-
port values in both product categories.

Interpretation of the Selected Trade Performance
Indices for HS 61 and HS 62 Products among
BIMSTEC Member Countries

Table 1 illustrates the Balassa index scores
for knitted clothing accessories across BIMSTEC
member countries. Bangladesh has consistently
maintained a strong comparative advantage in ex-
porting knitted clothing accessories compared to

other BIMSTEC nations, as the index value exceed-
ed 30 throughout the study period and reached
43.20 in 2023. Likewise, Sri Lanka exhibits a sub-
stantial advantage in exporting this product, main-
taining the index score between 16 to 22 over the
years. An in-depth assessment of Balassa index
scores shows that Nepal has higher value than In-
dia in knitted category, which means the Nepal has
higher relative export share than the world aver-
age, as compared to India. However, India Balas-
sa index scores moderate across the study horizon.
In contrast, Bhutan and Thailand are non-com-
petitive in this sector, with index value persistent-
ly below 1, except in the initial four years in case
of Thailand. At the beginning of the period, Myan-
mar recorded an index value below 1; however, af-
ter 2015, it became a competitive exporter, reach-
ing its peak value of 10.10 in 2020. In summary, in
the BIMSTEC region, Bangladesh and Sri Lanka
demonstrate dominant export performance in this
product category, while Myanmar has emerged as a
relatively new competitive player.

Table 2 exhibits the Balassa index scores for
non-knitted clothing among BIMSTEC nations.
An in-depth analysis of Balassa index scores from

Table 1
Balassa Index on Knitted Clothing Accessories of BIMSTEC Countries
Year Bangladesh Bhutan India Myanmar Nepal Sri Lanka Thailand
2005 30.35 0.03 2.71 1.99 3.45 16.71 1.50
2006 31.77 0.00 2.85 1.60 3.62 18.92 1.44
2007 35.13 0.03 2.73 0.94 2.66 19.49 1.29
2008 40.42 0.00 2.46 0.72 2.45 21.23 1.24
2009 34.36 0.01 2.40 0.47 2.20 18.96 1.06
2010 37.21 0.03 2.22 0.42 2.18 18.66 0.95
2011 39.52 0.02 2.14 0.52 2.89 18.68 0.86
2012 37.98 0.00 1.87 0.65 3.10 19.30 0.83
2013 36.71 0.01 1.94 0.97 3.36 19.99 0.80
2014 37.42 0.07 2.25 0.68 3.11 20.98 0.79
2015 32.58 0.22 2.28 1.57 3.20 19.49 0.71
2016 33.39 0.56 2.30 2.90 2.96 19.73 0.66
2017 36.77 0.03 2.33 5.18 3.10 19.95 0.62
2018 38.32 0.04 2.10 6.49 3.35 20.86 0.62
2019 36.86 0.03 2.11 7.93 2.45 20.03 0.61
2020 39.32 0.01 1.95 10.10 2.07 20.50 0.53
2021 41.32 0.00 1.79 9.53 1.62 20.40 0.49
2022 41.74 0.00 1.82 9.59 2.32 22.31 0.55
2023 43.20 0.00 1.66 9.64 2.93 21.61 0.49

Source: compiled by the authors based on OEC database. The Observatory of Economic Complexity. (2024).
Retrieved from: https://oec.world/en (date of access: 10.06.2025).
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Table 2
Balassa Index for Non-Knitted Clothing Accessories of BIMSTEC Countries
Year Bangladesh Bhutan India Myanmar Nepal Sri Lanka Thailand
2005 25.58 0.01 3.57 4.88 9.48 18.46 1.02
2006 26.17 0.03 3.45 5.17 10.26 17.76 0.90
2007 27.81 0.00 2.97 5.76 7.51 17.13 0.79
2008 29.71 0.01 2.83 5.33 6.02 18.10 0.75
2009 26.92 0.00 2.98 5.36 5.44 16.49 0.61
2010 29.79 0.01 2.77 7.85 5.74 17.66 0.59
2011 32.08 0.00 2.68 8.69 6.17 16.60 0.54
2012 36.58 0.00 2.52 9.06 5.43 18.10 0.53
2013 36.74 0.03 2.48 8.65 5.83 17.26 0.46
2014 35.27 0.00 2.48 4.29 5.31 16.29 0.42
2015 32.19 0.00 2.57 6.49 4.81 14.78 0.35
2016 32.96 0.01 2.58 8.93 4.60 14.39 0.32
2017 34.75 0.03 2.51 12.33 4.71 14.61 0.31
2018 35.99 0.01 2.31 14.93 4.63 16.28 0.31
2019 35.27 0.03 2.25 16.19 3.25 14.63 0.30
2020 34.84 0.00 2.02 18.27 2.94 13.17 0.28
2021 37.28 0.00 2.02 18.64 2.18 14.45 0.29
2022 38.44 0.00 2.13 18.68 3.27 15.81 0.29
2023 39.76 0.00 2.09 20.54 3.79 15.89 0.27
Source: compiled by the authors based on OEC database. The Observatory of Economic Complexity. (2024).
Retrieved from: https://oec.world/en (date of access: 10.06.2025).
Table 3
RSCA Index for Knitted Clothing Accessories of BIMSTEC Countries

Year Bangladesh Bhutan India Myanmar Nepal Sri Lanka Thailand
2005 0.94 -0.94 0.46 0.33 0.55 0.89 0.20
2006 0.94 -1.00 0.48 0.23 0.57 0.90 0.18
2007 0.94 -0.94 0.46 -0.03 0.45 0.90 0.13
2008 0.95 -0.99 0.42 -0.16 0.42 0.91 0.11
2009 0.94 -0.97 0.41 -0.36 0.38 0.90 0.03
2010 0.95 -0.94 0.38 -0.40 0.37 0.90 -0.03
2011 0.95 -0.97 0.36 -0.31 0.49 0.90 -0.08
2012 0.95 -1.00 0.30 -0.21 0.51 0.90 -0.09
2013 0.95 -0.99 0.32 -0.02 0.54 0.90 -0.11
2014 0.95 -0.88 0.38 -0.19 0.51 0.91 -0.12
2015 0.94 -0.65 0.39 0.22 0.52 0.90 -0.17
2016 0.94 -0.28 0.39 0.49 0.49 0.90 -0.20
2017 0.95 -0.95 0.40 0.68 0.51 0.90 -0.24
2018 0.95 -0.93 0.35 0.73 0.54 0.91 -0.23
2019 0.95 -0.94 0.36 0.78 0.42 0.90 -0.24
2020 0.95 -0.99 0.32 0.82 0.35 0.91 -0.31
2021 0.95 -0.99 0.28 0.81 0.24 0.91 -0.34
2022 0.95 -0.99 0.29 0.81 0.40 0.91 -0.29
2023 0.95 -1.00 0.25 0.81 0.49 0.91 -0.35

Source: compiled by the authors based on OEC database. The Observatory of Economic Complexity. (2024).

Retrieved from: https://oec.world/en (date of access: 10.06.2025).
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2005 to 2023 shows that Bangladesh continuous-
ly leads BIMSTEC exports of non-knitted apparel
products, with an index value starting at 25.58 and
reaching 39.76. Myanmar has experienced sig-
nificant growth, escalating from a moderate to
high index value in the mid-2000s to above 20 in
2023, establishing itself as a formidable compet-
itor to Bangladesh. Although Sri Lanka retains a
significant comparative advantage, there is a mi-
nor decrease in the index value over the period.
India’s Balassa index scores moderately, which
points to stable competitiveness of non-knitted
apparel products. The Nepal index value shows a
distinct downward trajectory starting from 2006.
Thailand, which possessed a slight advantage in
2005, has diminished its competitiveness, exhibit-
ing Balassa scores of less than one in recent years.
There is no comparative advantage shown by Bhu-
tan for the entire study period.

Table 3 presents the RSCA index for knit-
ted clothing accessories across BIMSTEC coun-
tries. Bangladesh and Sri Lanka have consistently
demonstrated strong comparative advantages, re-
flecting their stability and dominance in this prod-
uct category, with RSCA values remaining above

0.90 throughout the study period. Myanmar ini-
tially exhibited a comparative disadvantage; how-
ever, after the mid-2000s, it experienced a notable
shift, with RSCA values exceeding 0.80 in recent
years, suggesting its emergence as a competitive
exporter. In contrast, India and Nepal display
moderate RSCA values, indicating a medium level
of competitiveness in this market. Thailand shows
an unstable pattern, with RSCA values fluctuating
between comparative advantage and disadvan-
tage. Bhutan consistently records RSCA values
close to -1, indicating a persistent lack of compet-
itiveness in this product group.

Table 4 displays the RSCA index for non-knit-
ted apparel products of BIMSTEC nations. Bangla-
desh and Sri Lanka exhibit a strong and consistent
comparative advantage, as their continuously high
positive RSCA value, which is above 0.85. Just like
knitted products, Myanmar is also experiencing
consistent growth and is becoming more competi-
tive and emerging as one of the top exporters with-
in the BIMSTEC Countries. Nepal is more com-
petitive than India in the non-knitted product cat-
egory, with a high to moderate index value. India’s
RSCA index value shows a moderate to low level of

Table 4
RSCA Index for Non-Knitted Clothing Accessories of BIMSTEC Countries

Year Bangladesh Bhutan India Myanmar Nepal Sri Lanka Thailand
2005 0.92 -0.98 0.56 0.66 0.81 0.90 0.01
2006 0.93 -0.95 0.55 0.68 0.82 0.89 -0.05
2007 0.93 -0.99 0.50 0.70 0.76 0.89 -0.11
2008 0.93 -0.99 0.48 0.68 0.72 0.90 -0.15
2009 0.93 -1.00 0.50 0.69 0.69 0.89 -0.24
2010 0.94 -0.97 0.47 0.77 0.70 0.89 -0.26
2011 0.94 -1.00 0.46 0.79 0.72 0.89 -0.30
2012 0.95 -1.00 0.43 0.80 0.69 0.90 -0.31
2013 0.95 -0.94 0.43 0.79 0.71 0.89 -0.37
2014 0.94 -1.00 0.42 0.62 0.68 0.88 -0.41
2015 0.94 -0.99 0.44 0.73 0.66 0.87 -0.48
2016 0.94 -0.98 0.44 0.80 0.64 0.87 -0.52
2017 0.94 -0.94 0.43 0.85 0.65 0.87 -0.53
2018 0.95 -0.99 0.40 0.87 0.64 0.88 -0.53
2019 0.94 -0.93 0.38 0.88 0.53 0.87 -0.53
2020 0.94 -0.99 0.34 0.90 0.49 0.86 -0.56
2021 0.95 -0.99 0.34 0.90 0.37 0.87 -0.55
2022 0.95 -0.99 0.36 0.90 0.53 0.88 -0.55
2023 0.95 -0.99 0.35 0.91 0.58 0.88 -0.58

Source: compiled by the authors based on OEC database. The Observatory of Economic Complexity. (2024).
Retrieved from: https://oec.world/en (date of access: 10.06.2025).
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Table 5
RCA Index for Knitted Clothing Accessories of BIMSTEC Countries
Year Bangladesh Bhutan India Myanmar Nepal Sri Lanka Thailand
2005 4.12 -1.21 5.14 2.94 0.57 2.89 3.90
2006 542 -4.97 4.08 3.63 0.25 2.83 3.92
2007 5.15 -0.93 3.49 2.01 -0.02 2.56 3.92
2008 4.38 -4.22 3.06 1.38 -0.11 2.45 3.39
2009 4.90 -1.54 3.20 0.97 0.02 3.16 3.79
2010 3.95 -1.05 2.54 0.62 -0.32 2.54 3.07
2011 4.01 -1.63 2.49 0.38 -0.26 1.72 2.63
2012 3.85 -3.31 1.82 0.46 -0.15 1.96 2.12
2013 4.00 -3.81 2.04 0.37 -0.23 2.21 1.99
2014 4.03 -1.54 2.46 1.28 -0.07 2.00 2.04
2015 4.19 0.40 2.35 1.36 0.02 1.90 2.01
2016 4.63 0.51 2.17 1.02 -0.01 1.93 1.80
2017 4.48 -0.58 1.92 1.71 -0.04 1.99 1.56
2018 4.67 -0.51 1.62 1.86 -0.06 2.27 1.37
2019 5.06 -0.64 1.68 2.11 -0.10 2.47 1.35
2020 5.09 -1.56 1.77 2.11 -0.11 2.73 1.43
2021 4.10 -2.02 1.59 2.67 -0.13 2.43 1.45
2022 4.44 -1.58 1.41 2.60 -0.09 3.30 1.35
2023 443 -2.41 1.34 2.54 -0.16 3.09 0.97

Source: compiled by the authors based on OEC database. The Observatory of Economic Complexity. (2024).
Retrieved from: https://oec.world/en (date of access: 10.06.2025).

competitiveness in this product category. In con-
trast, Thailand and Bhutan have consistently neg-
ative index value, which exhibits structural com-
parative disadvantages. Therefore, overall, Ban-
gladesh and Sri Lanka dominate the market in the
non-knitted product category within BIMSTEC
countries. In comparison, Myanmar is progres-
sively catching up, while the other member nations
continue to be comparatively less competitive.

Table 5 showcases the RCA index values
for knitted apparel products of the BIMSTEC
nations. There has been a considerable varia-
tion in competitive power in knitted products.
From 2005 to 2023, the index value shows Ban-
gladesh, India, Myanmar, Sri Lanka and Thai-
land have strong competitive advantages in ex-
porting the products, whereas Nepal and Bhutan
exhibit a weak competitive position. In the case
of individual country-wise analysis, Bangladesh
has a more competitive edge than other BIMS-
TEC countries in knitted product category. India’s
RCA index in 2005 was 5.14 and in the year 2023,
it was 1.34, which indicates that the country still
has a comparative position, but the relative export
strength is weakening over time.

R-ECONOMY J

Table 6 displays the RCA index values for
non-knitted apparel products across BIMSTEC
countries from 2005 to 2023. The results indi-
cate that Bangladesh and Myanmar consistently
maintain RCA values above 2 in the study peri-
od, suggesting a strong comparative advantage in
this product category. Indias RCA value shows a
declining trend, decreasing from 4.84 in 2005 to
1.49 in 2023, which reflects a gradual loss of com-
petitive strength in this segment. In contrast, Ne-
pal and Bhutan consistently record RCA values
below 1 and, in some cases, negative values, in-
dicating revealed comparative disadvantage and
weak export performance in non-knitted appar-
el products. Sri Lanka’s RCA values fluctuate be-
tween 2 and 3 until 2010, followed by a period of
decline and a modest recovery in the final two
years, reflecting a volatile competitiveness pat-
tern over the study period. Similarly, Thailand’s
RCA values exhibit a noticeable downward trend,
falling from 3.04 in 2005 to 0.42 in 2023, indicat-
ing a structural shift away from specialization in
this product category.

Table 7 presents the Lafay index scores for
knitted apparel products across the BIMSTEC re-
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Table 6
RCA Index for Non-Knitted Clothing Accessories of BIMSTEC Countries
Year Bangladesh Bhutan India Myanmar Nepal Sri Lanka Thailand
2005 2.76 -2.70 4.84 2.82 0.57 2.90 3.04
2006 3.12 -2.21 3.74 3.72 0.16 2.87 2.92
2007 2.83 -6.03 3.17 2.77 -0.05 2.82 2.69
2008 2.74 -4.57 2.95 2.73 -0.07 2.60 241
2009 2.76 -4.19 3.10 2.73 -0.05 3.04 2.46
2010 2.67 -1.56 2.76 1.86 -0.10 2.44 2.14
2011 2.62 -2.79 2.63 1.73 -0.19 1.82 1.85
2012 3.12 -2.94 2.17 1.72 -0.15 1.87 1.41
2013 3.51 -2.46 2.25 1.57 -0.08 1.66 1.14
2014 3.56 -3.37 2.28 3.26 -0.07 1.42 1.08
2015 3.07 -2.54 2.34 1.99 -0.05 1.29 0.99
2016 3.76 -0.99 2.25 2.21 -0.09 1.30 0.75
2017 3.67 -0.87 1.96 2.39 -0.08 1.28 0.69
2018 3.74 -1.34 1.68 2.83 -0.11 1.75 0.36
2019 3.96 -0.88 1.73 3.17 -0.15 1.70 0.41
2020 3.89 -1.71 1.96 2.98 -0.14 1.96 0.50
2021 3.25 -2.27 1.74 3.64 -0.19 1.76 0.45
2022 3.68 -1.70 1.45 3.54 -0.12 2.50 0.42
2023 3.94 -1.89 1.49 3.93 -0.15 2.54 0.09
Source: compiled by the authors based on OEC database. The Observatory of Economic Complexity. (2024).
Retrieved from: https://oec.world/en (date of access: 10.06.2025).
Table 7
Lafay Index for Knitted Clothing Accessories of BIMSTEC Countries
Year Bangladesh Bhutan India Myanmar Nepal Sri Lanka Thailand
2005 18.79 -0.05 1.70 1.11 1.62 10.19 0.91
2006 19.10 -0.06 1.69 0.86 1.40 11.03 0.83
2007 20.36 -0.03 1.55 0.48 0.75 10.91 0.71
2008 21.34 -0.05 1.28 0.28 0.52 10.86 0.63
2009 21.70 -0.04 1.48 0.20 0.66 11.85 0.62
2010 21.33 -0.06 1.25 0.17 -0.02 10.50 0.51
2011 21.32 -0.11 1.13 0.18 0.12 9.34 0.42
2012 20.13 -0.11 0.92 0.24 0.42 9.53 0.39
2013 20.20 -0.94 1.01 0.35 0.17 10.17 0.38
2014 21.16 -0.18 1.23 0.23 0.58 10.80 0.37
2015 20.33 0.09 1.38 0.87 0.74 11.21 0.35
2016 21.33 0.25 1.39 1.52 0.55 11.46 0.29
2017 21.74 -0.01 1.29 2.82 0.47 10.83 0.24
2018 22.06 -0.01 1.11 3.47 0.40 11.30 0.24
2019 21.98 -0.02 1.15 4.44 0.32 11.38 0.22
2020 22.37 -0.32 1.01 542 0.28 11.27 0.16
2021 22.97 -0.30 0.93 521 0.21 11.04 0.17
2022 23.41 -0.11 0.92 513 0.34 12.44 0.19
2023 23.06 -0.13 0.79 491 0.32 11.35 0.13

Source: compiled by the authors based on OEC database. The Observatory of Economic Complexity. (2024).
Retrieved from: https://oec.world/en (date of access: 10.06.2025).
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gion. Bangladesh emerges as the leading export-
er, showing persistently high and increasing in-
dex values, rising from 18.79 in 2005 to 23.06 in
2023, which reflects its strong comparative ad-
vantage and specialization in this product cate-
gory. Sri Lanka also demonstrates considerable
competitiveness, with consistently positive scores
that begin at 10.19 in 2005, decline during 2011-
2012, and subsequently recover to reach 11.35 in
2023, indicating a sustained export focus in knit-
ted products. India records weak but positive val-
ues; however, a gradual downward trend suggests
a declining trade advantage in this market. Myan-
mar initially shows low Lafay index values, but af-
ter 2015, it experiences a sharp upward trend, in-
dicating its emergence as a strong competitor in
this product category. Nepal and Thailand exhib-
it marginal positive values, reflecting low com-
petitiveness, while Bhutan’s values remain close
to zero, indicating minimal engagement in this
sector.

Table 8 presents the Lafay index scores for
non-knitted apparel products across the BIMS-
TEC region. In this category, Bangladesh consis-
tently maintains higher Lafay index values, similar

to its performance in knitted products, indicating
strong trade specialization. In Sri Lanka, relative-
ly high index values are observed at the beginning
of the period; however, after 2009, the values de-
cline slightly, although the country continues to
hold a relatively strong position in terms of com-
parative advantage and specialization compared
to other BIMSTEC members. Myanmar shows
substantial growth over time, with the index ris-
ing from 3 in 2005 to 10 in 2023, suggesting its
emergence as a growing player in this product
category. India records moderate and consistent-
ly positive Lafay values throughout the period,
indicating a stable level of specialization. Nepal,
which initially had an index value of 5.09, expe-
riences fluctuations followed by a sharp increase
around 2015, before declining to 0.41 in 2023, re-
flecting only a marginal comparative advantage.
In contrast, Thailand shows persistently low lev-
els of competitiveness, while Bhutan records neg-
ative values throughout the study period, indicat-
ing a lack of trade specialization in non-knitted
apparel products.

Table 9 displays the MCI scores for knitted
apparel products across the BIMSTEC region,

Table 8
Lafay Index for Non-Knitted Clothing Accessories of BIMSTEC Countries
Year Bangladesh Bhutan India Myanmar Nepal Sri Lanka Thailand
2005 17.82 -0.15 2.56 3.08 5.09 12.92 0.68
2006 17.33 -0.11 2.31 3.14 4.15 11.68 0.55
2007 17.06 -0.09 1.82 3.44 2.16 10.48 0.43
2008 16.69 -0.10 1.59 2.87 1.53 10.04 0.37
2009 17.24 -0.09 1.90 3.37 1.53 10.65 0.32
2010 16.68 -0.09 1.55 4.25 1.20 9.81 0.27
2011 17.32 -0.10 1.44 4.48 0.77 8.46 0.23
2012 19.25 -0.09 1.26 4.45 0.73 8.92 0.21
2013 20.17 -0.57 1.30 4.33 0.98 8.65 0.17
2014 20.10 -0.06 1.36 2.30 0.99 8.28 0.14
2015 20.15 -0.10 1.58 391 1.03 8.30 0.11
2016 20.92 -0.03 1.57 5.41 0.73 8.07 0.06
2017 20.32 -0.03 1.39 6.96 0.65 7.56 0.06
2018 20.41 -0.03 1.21 8.33 0.43 8.56 0.03
2019 20.57 -0.05 1.22 9.33 0.29 7.89 0.02
2020 19.62 -0.31 1.07 10.11 0.33 6.99 0.01
2021 17.50 -0.41 0.90 8.94 0.14 6.45 0.02
2022 18.47 -0.14 0.93 8.96 0.37 7.38 0.02
2023 19.31 -0.10 0.92 10.00 0.41 7.49 -0.01

Source: compiled by the authors based on OEC database. The Observatory of Economic Complexity. (2024).
Retrieved from: https://oec.world/en (date of access: 10.06.2025).
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Table 9
MCI Index for Knitted Clothing Accessories of BIMSTEC Countries
Year Bangladesh Bhutan India Myanmar Nepal Sri Lanka Thailand
2005 33.94 97.73 35.50 40.68 51.01 55.04 49.09
2006 33.26 40.47 36.26 35.83 45.83 55.30 46.75
2007 33.92 99.73 36.27 34.58 38.29 50.54 46.26
2008 32.00 61.90 32.88 33.66 33.41 49.25 42.48
2009 31.04 89.37 31.82 30.93 34.02 46.02 38.74
2010 30.80 99.16 34.24 32.45 3247 43.56 40.11
2011 30.00 97.88 31.90 43.03 32.05 42.04 37.34
2012 28.39 52.56 30.60 50.27 31.84 40.83 37.18
2013 28.70 65.98 30.45 48.48 31.93 41.83 39.27
2014 27.91 76.77 30.59 39.27 32.88 41.01 38.62
2015 27.72 64.88 31.14 34.67 35.72 44.05 40.53
2016 27.21 70.59 30.28 32.02 37.01 43.62 39.72
2017 27.11 57.80 30.36 30.88 37.26 41.70 39.27
2018 26.98 98.53 30.32 31.02 35.83 37.40 39.99
2019 26.44 62.81 30.31 29.48 34.70 37.79 40.04
2020 27.19 44.34 30.46 30.19 34.45 37.38 40.47
2021 27.40 61.30 33.18 29.82 33.30 37.45 39.68
2022 27.66 33.53 34.55 29.82 30.47 38.58 40.53
2023 26.91 46.17 32.07 29.60 32.87 36.27 37.17

Source: compiled by the authors based on OEC database. The Observatory of Economic Complexity. (2024).
Retrieved from: https://oec.world/en (date of access: 10.06.2025).

highlighting Bangladesh’s moderate level of ex-
port diversification. At the beginning of the peri-
od, Bangladesh recorded an index value of 33.94,
which gradually declined to 26.91 in 2023, indi-
cating an improvement in export diversification
over time. India, on the other hand, maintains
relatively stable values ranging between 30 and
35 throughout the study period, reflecting a mod-
erately diversified export base with minimal fluc-
tuations. Sri Lanka, Nepal, and Thailand exhibit
average index values ranging from approximate-
ly 32 to 55, suggesting a moderately concentrated
export structure with gradual improvements in
diversification in recent years. Myanmar’s in-
dex values fluctuate between 29.60 and 50.27,
indicating irregular diversification patterns, al-
though some stability is observed in the later
years. In contrast, Bhutan consistently records
high index values, indicating a high degree of ex-
port concentration across international markets.
Table 10 presents the MCI scores for non-knit-
ted apparel products across BIMSTEC coun-
tries. Bangladesh maintains a medium level of ex-
port diversification in this category, similar to its
performance in knitted products. In 2005, Ban-

R-ECONOMY J

gladesh recorded an index value of 48.15, which
gradually declined over time, indicating an ex-
pansion and diversification of its export markets.
India performs comparatively better than Bangla-
desh in terms of export market diversification for
non-knitted apparel products across various desti-
nations. Sri Lanka and Myanmar exhibit fluctuat-
ing index values over the study period, beginning
at 62.96 and 40.65 in 2005 and ending at 39.02 and
29.26 in 2023, respectively, reflecting a moder-
ately diversified export base. Nepal and Thailand
show index values ranging from medium to high
levels, approximately between 57 and 29, indicat-
ing a relatively concentrated export structure with
gradual improvements in diversification in recent
years. In contrast, Bhutan records consistently high
MCI values, suggesting a highly concentrated ex-
port market across international destinations.

Outcomes of Welch’s One-Way ANOVA on HS

61 and HS 62 Trade across BIMSTEC Countries
To examine whether statistically significant dif-

ferences exist in the selected trade indices, namely

Balassa, Lafay, RCA, RSCA, and MCI, among BIM-

STEC countries for HS 61 and HS 62 products,
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Table 10
MCI Index for Non-Knitted Clothing Accessories of BIMSTEC Countries
Year Bangladesh Bhutan India Myanmar Nepal Sri Lanka Thailand
2005 48.15 74.47 41.37 40.65 57.03 62.96 50.93
2006 47.42 87.49 37.82 38.69 53.69 59.17 48.29
2007 46.62 75.83 36.18 38.96 43.22 54.43 45.50
2008 45.66 43.07 32.83 41.18 34.65 51.24 43.21
2009 44.30 59.98 31.23 4241 30.30 49.27 38.04
2010 44.53 84.92 31.32 39.59 33.11 47.39 36.34
2011 39.93 73.13 29.64 47.53 31.50 45.49 33.21
2012 36.93 65.42 29.43 51.71 32.12 44.88 33.13
2013 35.59 71.57 29.01 51.97 31.97 46.82 32.08
2014 33.52 46.46 28.81 48.79 30.88 45.03 31.58
2015 33.20 48.97 29.62 43.24 31.22 47.51 31.58
2016 31.99 67.90 29.60 36.59 30.46 46.89 30.26
2017 30.50 62.24 29.66 32.16 30.94 4594 30.55
2018 29.88 55.10 29.44 31.44 29.08 41.07 32.30
2019 30.03 83.47 29.80 29.90 30.78 41.62 36.02
2020 30.60 88.85 29.65 29.60 32.61 41.41 39.48
2021 31.53 42.32 31.99 27.50 30.82 42.62 35.55
2022 33.13 54.36 35.18 28.36 30.89 43.04 36.97
2023 30.76 55.24 32.52 29.26 32.02 39.02 36.21

Source: compiled by the authors based on OEC database. The Observatory of Economic Complexity. (2024).
Retrieved from: https://oec.world/en (date of access: 10.06.2025).

a one-way ANOVA was initially applied. Howev-
er, the diagnostic test results presented in Table
13 indicate violations of the normality assump-
tion, as confirmed by the Shapiro-Wilk test, as well
as the presence of heteroscedasticity, as evidenced
by Bartlett’s test of homogeneity of variances for
both product groups. Therefore, Welch's ANOVA
was employed, along with the Games-Howell post
hoc test. The results of the Welch ANOVA for HS
61 and HS 62 over the period 2005-2023 are pre-
sented in Tables 11 and 12, respectively.

The findings from the Welch ANOVA indi-
cate significant statistical differences among the
countries across all the examined indices of prod-
uct 61. To further explore these differences, the
Games-Howell Post Hoc test was applied, reveal-
ing varying levels of pairwise significance among
country combinations. Specifically, out of 21 pos-
sible country pairs, statistically significant differ-
ences were observed in 19 pairs for the Balassa in-
dex, 18 pairs for the Lafay Index, 13 pairs for the
MClI index, 15 pairs for the RCA index, and lastly,
19 pairs for the RSCA index. Detailed results for
each index are summarized in Table 14. The find-
ings from the Welch ANOVA indicate significant
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statistical differences among the countries across
all the examined indices of product 62. To fur-
ther explore these differences, the Games-Howell
Post Hoc test was applied, revealing varying lev-
els of pairwise significance among country com-
binations. Specifically, out of 21 possible country
pairs, statistically significant differences were ob-
served in 21 pairs for the Balassa index, 20 pairs
for the Lafay Index, 12 pairs for the MCI index,
16 pairs for the RCA index, and lastly, 16 pairs for
the RSCA index. Detailed results for each index
are summarized in Table 15.

Discussion

This study analyzes apparel trade perfor-
mance in BIMSTEC countries from 2005 to
2023 using five trade indices. Results show Bangla-
desh and India as leading exporters in both prod-
uct categories, with a sharp decline in 2020 due to
COVID-19 followed by recovery after restrictions
eased. India and Thailand are also the main im-
porters of garment products within the region.

The results of the Balassa, RSCA, and RCA in-
dices show that Bangladesh consistently main-
tains high values, indicating a strong comparative
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Table 11
Summary of Welch’s ANOVA Results for Trade Indices for HS 61 Products, 2005-2023
Trade | Statis- | Bangla- . Sri . F- statis- | Prob (F-
index tics desh Shutaniindiagy SV nmary SNepal Lanka Thailand tics statistics)
Mean 37.07123 | 0.05732 | 2.20551 3.78303 | 2.79078 | 19.8847 | 0.84359
Balassa 896.200 0.0000
N 19 19 19 19 19 19 19
Mean 21.29884 | -0.1141 | 1.22152 1.99404 | 0.51843 | 10.9187 | 0.40827
Lafay 1286.000 0.0000
N 19 19 19 19 19 19 19
Mean 4.469763 | -1.7154 | 2.4306 1.68509 | -0.0518 | 2.4439 2.31981
RCA 95.150 0.0000
N 19 19 19 19 19 19 19
Mean 0.947031 | -0.9118 | 0.36981 0.26405 | 0.46086 | 0.90389 | -0.1134
RSCA 189.300 0.0000
N 19 19 19 19 19 19 19
Mean 29.18789 69.552 | 32.2724 | 35.0896 | 35.5437 | 43.1391 | 40.6957
MCI 40.580 0.0000
N 19 19 19 19 19 19 19
Source: authors’ estimations.
Table 12
Summary of Welch’s ANOVA Results for Trade Indices of HS 62 Products, 2005-2023
Trade | Statis- | Bangla- . Sri . F- statis- | Prob (F-
index tics desh Bhutan = India) | Myanmar,| “Nepal Lanka Thailand tics statistics)
Mean 33.05935 | 0.01047 | 2.5901 10.5288 | 5.33608 | 16.2029 | 0.49078
Balassa 329 0.0000
N 19 19 19 19 19 19 19
Mean 18.78613 | -0.1394 | 1.46764 | 5.66518 | 1.23695 | 8.87157 | 0.19489
Lafay 431.1 0.0000
N 19 19 19 19 19 19 19
Mean 3.297443 | -2.4734 | 2.44781 | 2.71543 | -0.0591 | 2.07978 | 1.35816
RCA 115.4 0.0000
N 19 19 19 19 19 19 19
Mean 0.940319 | -0.9795 | 0.43544 | 0.78594 | 0.65295 | 0.88284 | -0.3693
RSCA 1139 0.0000
N 19 19 19 19 19 19 19
Mean 37.06674 | 65.304 31.847 38.3968 | 34.5934 | 47.1468 | 36.9071
MCI 36 0.0000
N 19 19 19 19 19 19 19
Source: authors’ estimations.
Table 13
Summary of ANOVA Results for All Trade Indices of HS 61 Products
Product 61 Product 62
Trade Indices Bartlett’s K squared | Shapiro Wilk normal- | Bartlett’s K squared | Shapiro Wilk normal-
Test ity Test Statistics Test ity Test Statistics
Balassa 246.71°%* 0.84997*** 343.74* 0.88565***
Lafay 153.13%** 0.8802*** 167.317** 0.91551***
RCA 70.958*** 0.96846*** 62.794** 0.9641***
RSCA 306.11%F** 0.82546*** 197.48*** 0.90326***
MCI 154.85*** 0.80482*** 42214 0.94626***
Notes: ***: p < 0.01.
Source: authors’ estimations.
advantage in both product categories within BIM-  driven by low-cost labour, large-scale production

STEC. The Lafay index further confirms strong  capacity, an export-oriented industrial structure,
specialization, while the MCI suggests a medium  and supportive government policies (Junayed &
level of export diversification. This competitive-  Akter, 2023), positioning Bangladesh as a global
ness in the ready-made garment sector is largely  leader in this industry.
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Table 14
Summary of Games-Howell Post-Hoc Results for HS 61 Products
Product: 61 | Bangladesh Bhutan India Myanmar Nepal Sri Lanka Thailand
Bangladesh - 1,2,4,5 1,2,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,4,5
Bhutan - - 1,2,4,5 1,2,4,5 1,2,3,4,5 1,2,4,5 1,2,4,5
India - - - 3 1,2,3,4,5 1,2,3,5 1,2,3,5
Myanmar - - - - 3,4 1,2,5 1,2,3,5
Nepal - - - - - 1,2,3,4,5 1,3,4,5
Sri Lanka - - - - - - 1,2,3,5
Thailand - - - - - - -
Notes: 1: Balassa; 2: Lafay, 3: MCI; 4: RCA; 5: RSCA.
Source: authors’ estimations.
Table 15
Summary of Games — Howell Post-Hoc Results for HS 62 Products
Product: 62 | Bangladesh Bhutan India Myanmar Nepal Sri Lanka Thailand
Bangladesh - 1,2,3,4,5 1,2,4,5 1,2 1,2,4,5 1,2,3,4,5 1,2,4,5
Bhutan - - 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5
India - - - 1,2,3 1,4,5 1,2,3 1,2,4,5
Myanmar - - - - 1,2,4,5 1,2,3 1,2,4,5
Nepal - - - - - 1,2,3,4,5 1,2,4,5
Sri Lanka - - - - - - 1,2,3
Thailand - - - - - - -

Notes: 1: Balassa; 2: Lafay; 3: MCI; 4: RCA; 5: RSCA.
Source: author’s estimatios.

India shows moderate comparative advantage
across indices, with Lafay and MCI results indi-
cating trade specialization and relatively diver-
sified export destinations for both knitted and
non-knitted products. These outcomes reflect
strong production capacity, economies of scale,
and a well-developed export network, consistent
with Ricardian comparative advantage and the
Heckscher — Ohlin framework.

Sri Lanka demonstrates strong competitive-
ness and specialization across most indices; how-
ever, MCI results indicate relatively concentrated
export destinations. This suggests an export-fo-
cused and efficient production base, though with
potential vulnerability to demand shocks in limit-
ed markets.

Myanmar shows a clear improvement in trade
competitiveness and specialization over time. In
non-knitted products, it performs better than in
knitted products in terms of comparative advan-
tage, specialization, and market diversification.
This progress is linked to supportive government
policies and the expansion of the garment sec-
tor following the lifting of EU sanctions in 2013
(El-Shahat & Di Canossa, 2018).

R-ECONOMY J

In contrast, Thailand exhibits declining Bal-
assa, RCA, RSCA, and Lafay indices, indicating
weakening competitiveness, increasing import
dependence, and reduced specialization in both
product groups. Higher MCI values further sug-
gest a relatively fragile and unstable market po-
sition, driven by high labour costs and increased
competition from imported goods, particularly
from China (Goto & Endo, 2014). Nepal shows
moderate comparative advantage based on Bal-
assa and RSCA indices; however, declining Lafay
and negative RCA values indicate growing im-
port dependence and reduced specialization. Its
low to moderate MCI values reflect limited but
stable market participation. Bhutan, by contrast,
consistently records unfavorable index values,
indicating no clear specialization or comparative
advantage and a largely import-dependent trade
structure.

Finally, the empirical analysis using Welch’s
ANOVA and the Games-Howell post hoc test
confirms statistically significant differences in
trade performance across BIMSTEC countries
for all selected indices, highlighting clear pair-
wise variations among the member states.
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Conclusions

In the context of structural transformation in
global trade and evolving supply chain net-
works, BIMSTEC has emerged, particularly fol-
lowing stagnation in SAARC, as a renewed plat-
form for economic cooperation and regional inte-
gration in Asia. The grouping aims to strengthen
economic ties, promote intra-regional trade, en-
hance connectivity, and support poverty reduc-
tion through inclusive and sustainable devel-
opment among member countries. Against this
backdrop, this study examines the apparel trade
performance of BIMSTEC nations (knitted and
non-knitted products) across three dimensions:
competitiveness, specialization, and market con-
centration.

The findings indicate that Bangladesh is the
top-performing country, followed by India, Sri
Lanka, and Myanmar in both product categories.
However, Sri Lanka is as a strong performer in the
knitted segment, while Myanmar shows notable
progress in the non-knitted segment. In contrast,
Thailand and Nepal exhibit relatively weak per-
formance in apparel trade, whereas Bhutan ranks
lowest due to limited competitiveness and special-
ization, alongside a highly concentrated export
structure in both product groups.

The study also offers policy implications to
strengthen apparel trade in BIMSTEC. To en-
hance intra-regional trade, member coun-
tries should improve transport infrastructure,
strengthen regulatory harmonization in textile
standards, promote capacity-building initiatives,
and implement trade facilitation programs to re-
duce compliance costs and improve market ac-
cess. High-performing countries should focus on
upgrading manufacturing technologies, adher-
ing to international sustainability standards, in-
creasing investment in R&D-driven innovation,
and diversifying export markets. In contrast, low-
er-performing countries need to adopt advanced
production technologies, improve labor skills
through targeted training programs, attract for-
eign direct investment in the apparel sector, and
develop export-oriented industrial clusters.

Despite these contributions, the study has cer-
tain limitations. It relies on HS-2 digit classifica-
tion, which may not capture detailed product-lev-
el dynamics. In addition, only five trade indices
are used to assess performance. Future research
could incorporate more granular product clas-
sifications and additional trade indicators, along
with advanced econometric techniques, to pro-
vide deeper insights into apparel trade dynamics.
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Assessing social and economic determinants
of regional economic growth in East Java of Indonesia
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ABSTRACT

Relevance. This study examines how socioeconomic factors such as poverty, cap-
ital expenditure, and human development shape economic growth in East Java,
Indonesia. Understanding these relationships is important because they help ex-
plain how key development variables interact to influence regional economic per-
formance. As one of Indonesia’s most populous and economically diverse prov-
inces, East Java provides a critical context for analyzing the role of government in-
tervention and development disparities in shaping economic outcomes.
Research objective. This study investigates the relationship between the Hu-
man Development Index (HDI), poverty, General Allocation Fund (GAF), cap-
ital expenditure, and regional economic growth in East Java, Indonesia.

Data and methods. A fixed effects panel data regression model is employed us-
ing data from districts/cities in East Java over the period 2018-2023. The data
are obtained from Statistics Indonesia (BPS) and the Directorate General of Fis-
cal Balance, Ministry of Finance.

Results. The findings indicate that HDI and capital expenditure have a posi-
tive effect on regional economic growth in East Java, while poverty has a nega-
tive effect. In contrast, GAF is found to have no significant impact on economic
growth. The novelty of this study lies in its subnational panel approach, which
captures regional heterogeneity in growth determinants that is often masked in
national-level analyses.

Conclusions. The results provide relevant implications for both theory and pol-
icy in regional economic development, particularly regarding the limited effec-
tiveness of GAF in promoting economic growth in East Java.
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capital expenditure, economic
growth, economic development,
general allocation fund,
government intervention, human
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AHHOTAIIUSA

AKTyanbHOCTb. B JTaHHOM McCTIeOBaHUM U3y4yaeTcs, KaK COLMalbHO-3KOHO-
Muueckue GpakTopbl, Takye Kak 0eHOCTDb, KalMTalbHble PACXO/bI U1 YeloBe-
YecKoe pasBuTye, POPMUPYIOT SKOHOMUYECKMil pocT B BocTouHoit e, MH-
moHesus. [ToHnMaHMe 3TUX B3aMMOCBA3€ll BaYKHO, IOCKOIbKY OHU IIOMOTAIOT
00BSICHUTD, KaK KII0UeBble IepeMeHHbIe Pa3BUTUA B3aVIMOLEVICTBYIOT, BN
Ha pervoHaNbHble 5KOHOMMYECKME NOKa3aTenu. SBnAsach ofHOM U3 CaMbIX I'y-
CTOHACE/IEHHBIX Y SKOHOMMYECKV PasHOOOpasHbIX MPOBMHIMIT VIHOHE3NUM,
Bocroynas fIBa npepcraBiseT co60it KpUTUIECKY BaXKHBII KOHTEKCT /1 aHa-
7132 pOJU TOCYAAPCTBEHHOTO BMEIIaTeIbCTBA U JUCIIPOTIOPIUI B Pa3BUTUM,
(hopMUpPYIOINX S9KOHOMUYECKIE Pe3y/IbTaThL.
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Ienp mccnepoBanmsaA. JlaHHOE MCCIEOBaHNE U3y4YaeT B3aUMOCBA3b MEXIY
MHpexcom genoBedeckoro passutus (MYP), 6egHocTbio, O61muyM annokanmu-
oHHBIM (oHRoM (OAD), KanMTaNTbHBIMY PACXOfJaMI V1 PETrYOHAIbHBIM 9KOHO-
MMYeCKUM pocToM B BoctouHoit fBe, VInnoHe3us.

JJaHHBIe M MeTORBIL. VICIIONMb3yeTcs MOJieb ITaHEeTbHOI perpeccuy ¢ QUKCU-
poBaHHBIMU 3¢ eKTaMM Ha OCHOBE JAHHBIX II0 OKpyram/ropopaM BoctouHoit
SBbI 32 mepuon 2018-2023 rr. [lannble nonydeHs! 13 CTaTUCTUYECKOTO yIIpaB-
nenusi Vingonesnu (BPS) u lenepanbHoro gupexropara mo ¢puckanipbHoMy 6a-
naHcy MuHucTepcTBa PMHAHCOB.

PesynbraThl. IlomyyeHHble pe3ynbTaThl IOKa3bIBaloT, yTo VIYP 1 kanurans-
HbI€ PAcXOfbl OKa3bIBAIOT IIOIOXKUTENbHOE BIIUAHME Ha PETYOHAIbHBI 5KOHO-
MUYecK1it pocT B BoctouHoi1 SIBe, B TO BpeMs KaK 0€HOCTb OKa3bIBaeT OTPU-
LaTenbHOe BausAHMe. Hamportus, ycranosneHo, uto OAQ He oKasbIBaeT 3Ha-
YMMOTO BJIMSAHUA HAa S3KOHOMUYECKuI1 pocT. HoBu3Ha JaHHOTO MCCTef0BaHNA
3aK/II0YaeTCs B €r0 CyOHALMOHAIbHOM IIaHEe/IbHOM ITOJIXOfIe, KOTOPBIil yINTHI-
BaeT PErMOHANBbHYIO FeTEPOreHHOCTD JIETEPMIHAHT POCTa, OOBIYHO CKPBITYIO
IIpM aHa/IM3€e Ha HAI[MOHA/IbHOM YPOBHE.

BpiBopbl. Pe3ynbTaThl MMeEIOT aKTyajlbHble CTIEACTBUA KaK [ TEOPUMU, TaK
¥ IJIs1 TOMUTYKI B 06/IaCTY PETMOHATIBHOTO 9KOHOMIYECKOTO PasBUTHSI, 0CO-
O€HHO B OTHOIIEHMY OrpaHudeHHoN sddextusHoctu OAD B copeiicTBUM
9KOHOMIYECKOMY pOCTy B BocTo4yHo fBe.
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Introduction

Economic growth remains a central objec-
tive of Indonesia’s national development agenda,
particularly in achieving the vision of equitable
and sustainable development by 2045 (Ningrum
et al., 2024). Beyond increasing national income,
economic growth contributes to higher living
standards, poverty reduction, and overall socio-
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economic development (Boskin, 2019; Le et al,,
2022). However, growth performance varies con-
siderably across Indonesian provinces due to dif-
ferences in regional economic structures and de-
velopment capacities (Badriah, 2024). Among
these provinces, East Java plays a strategic role
as the second-largest contributor to the national
economy, making its growth performance partic-

r-economy.com



http://r-economy.com
mailto:hadi.sumarsono.fe@um.ac.id

R-ECONOMY, 2026, 12(2), 232-246

doi 10.15826 /recon.2026.12.2.014

234

ularly important for Indonesia’s broader econom-
ic development (Mukhlis et al., 2025).

A growing body of literature suggests that
economic growth is shaped by both structural
and policy-related factors. Human development,
government capital expenditure, poverty, and fis-
cal transfers are frequently identified as key deter-
minants of regional economic performance (Alj,
2025; Ferraz et al., 2025). In particular, the Hu-
man Development Index (HDI) reflects the qual-
ity of human capital through education, health,
and living standards, which are widely recognized
as drivers of productivity and innovation. Consis-
tent with this perspective, improving human de-
velopment has become a major policy priority in
East Java. Although the province recorded an
HDI of 73.36 in 2023, classified as a high level of
human development (BPS, 2024), substantial dis-
parities persist across districts and municipalities.
Urban areas such as Surabaya, Malang, and Ma-
diun continue to outperform rural and coastal re-
gions, including Sampang and Sumenep, suggest-
ing uneven development outcomes that may in-
fluence regional economic growth.

Poverty remains another major challenge. Ex-
tensive evidence indicates that poverty constrains
economic growth by limiting access to education,
healthcare, and productive economic opportu-
nities (Thorbecke, 2013; Xiong et al., 2022). Re-
gions with persistent poverty often experience
lower productivity, weaker local markets, and re-
duced capacity to benefit from public investment.
Despite recent progress, poverty remains rela-
tively high in East Java. In 2023, approximate-
ly 10.77 % of the province’s population — more
than four million people — lived below the pov-
erty line (BPS, 2024), highlighting the continuing
need for inclusive development policies.

Fiscal policy also plays a critical role in re-
gional development. GAF serves as a key instru-
ment of Indonesia’s fiscal decentralization sys-
tem, aiming to strengthen local fiscal capacity
and reduce interregional disparities (Wirandana
& Khoirunurrofik, 2024; Yusri, 2022). Many dis-
tricts and municipalities in East Java remain high-
ly dependent on these transfers due to limited lo-
cally generated revenue and relatively weak eco-
nomic bases (Mukhlis et al., 2025). At the same
time, regional government capital expenditure is
expected to stimulate growth by financing infra-
structure and public services that enhance pro-
ductivity and connectivity (Amri et al.,, 2023;

R-ECONOMY J

Mukhlis & Simanjuntak, 2018). However, the ef-
fectiveness of such spending depends on sound
planning, implementation, and oversight. Poorly
targeted investments can reduce the economic re-
turns of public expenditure and limit its contribu-
tion to growth (El Aissaoui & Dkhissi, 2024; Hus-
sain et al., 2022; Kolawole & Odubunmi, 2015;
Ngoc & Trang, 2024).

Given the importance of these factors, a sub-
stantial body of research has examined the de-
terminants of economic growth. Existing studies
have largely focused on infrastructure develop-
ment (Nugraha et al., 2020; Sianturi et al., 2023),
human capital (Windhani et al., 2023), or indus-
trial development (Salendu, 2021). While some
studies have investigated the effects of HDI and
poverty on economic growth at the national lev-
el (Asmara et al., 2024; Masduki et al., 2022), lim-
ited attention has been given to the combined ef-
fects of human development, poverty, fiscal trans-
fers, and capital expenditure at the regional level.
Consequently, little is known about how these fac-
tors interact to influence economic growth within
specific provinces.

This study addresses this gap by examining
the effects of HDI, poverty, General Allocation
Funds, and regional government capital expendi-
ture on economic growth in East Java. By focus-
ing on a province characterized by both strong
economic performance and significant regional
disparities, the study provides new empirical ev-
idence on the determinants of regional growth
and offers insights for designing more inclusive
and effective development policies.

Therefore, this study seeks to address existing
gaps in the literature on regional development by
providing a more context-specific analysis of eco-
nomic growth at the provincial level, offering in-
sights that are directly relevant for policymaking
at both provincial and district levels. Specifically,
the study addresses the following research ques-
tions:

RQ1. How do human development and pov-
erty influence regional economic growth in East
Java?

RQ2. What is the role of fiscal instruments,
particularly general allocation funds and regional
capital expenditure, in shaping regional economic
growth in East Java?

The research provides several substantial con-
tributions. First, it provides empirical evidence
to support more informed and context-sensitive

r-economy.com

Online ISSN 2412-0731


http://r-economy.com

R-ECONOMY, 2026, 12(2), 232-246

doi 10.15826 /recon.2026.12.2.014

235

policymaking in East Java. The findings highlight
that the effectiveness of fiscal resources depends
not only on their magnitude but also on how well
they align with human development conditions
and regional needs in driving economic growth
outcomes. Second, the study contributes to the
evaluation of fiscal decentralization by examin-
ing how central government transfers are utilized
by provincial and district governments and how
they influence development priorities. Overall,
the findings support the design of more equita-
ble, growth-oriented development policies, par-
ticularly in regions with structural disparities and
uneven development capacities.

The remainder of the paper is organized as
follows. The next section presents a comprehen-
sive literature review and methodology, followed
by the results and discussion, which compare the
findings with previous studies and relevant the-
ories. The final section concludes the paper and
outlines policy implications.

Theoretical framework
Human Development Index

The Human Development Index (HDI) is
a composite indicator that captures human devel-
opment across three main dimensions: a long and
healthy life (health), knowledge (education), and
a decent standard of living (income). According
to Becker’s (1964) human capital theory, improve-
ments in education and health enhance the qual-
ity of human resources, thereby increasing labor
productivity and fostering economic growth.

At the ASEAN level, HDI has shown a steady
increase from 0.611 in 2001 to 0.726 in 2020, with
Singapore, Brunei, Thailand, and Malaysia lead-
ing in performance, while Indonesia, Vietnam,
and the Philippines remain in the middle range
(Nam & Ryu, 2023). In most ASEAN countries,
economic growth positively influences HDI; how-
ever, there are exceptions, such as Indonesia and
Malaysia, where non-economic factors, including
governance and public awareness, play a stronger
role (Kaewnern et al., 2023).

In the Indonesian context, Arsyad (2019)
notes that higher HDI expands opportunities for
productive economic participation, reduces in-
equality, and enhances regional competitiveness in
the global economy. Improvements in HDI re-
flect better human resource quality, which in turn
strengthens productivity and regional econom-
ic performance. Empirical evidence from various

R-ECONOMY J

regions supports this relationship. For instance, a
study in North Sumatra found that a one-unit in-
crease in HDI can raise gross regional domestic
product by 42.58 %, indicating a strong link be-
tween human capital and economic output (Sho-
bri et al., 2022).

In light of the above, the first hypothesis is
formulated as follows:

H1: HDI influences regional economic
growth in East Java.

Poverty

Poverty is a condition in which individuals or
households are unable to satisfy fundamental re-
quirements, including food, housing, education,
and health (Lister, 2021). In development eco-
nomics, high poverty levels are widely regarded as
a barrier to economic growth, as they reduce pur-
chasing power and increase the government’s so-
cial welfare burden (Thorbecke & Ouyang, 2022).
Todaro and Smith (2015) further argue that pov-
erty restricts access to productive resources, trap-
ping individuals in a cycle of deprivation that lim-
its their contribution to economic activity. As a
result, poverty reduction is not only a social ob-
jective but also a key economic strategy.

Comparative evidence from ASEAN coun-
tries shows that while nations such as Singapore,
Malaysia, and Thailand have achieved econom-
ic growth alongside relatively low poverty rates,
others, such as Cambodia, Laos, Myanmar, and
parts of Indonesia, continue to experience re-
gional inequality and uneven convergence de-
spite growth in certain provinces (Chen & Zhang,
2023; Mendez et al., 2021). In the context of East
Java, Dianti and Sishadiyati (2024) find that pov-
erty has a significant negative effect on econom-
ic growth, where higher poverty rates are associ-
ated with lower regional economic performance.
This highlights the importance of strengthening
community empowerment programs and devel-
oping the informal sector to accelerate poverty re-
duction.

Moreover, Cerra et al. (2021) emphasize that
the relationship between poverty and economic
growth is bidirectional: non-inclusive growth can
exacerbate poverty, while persistent poverty can
also constrain growth.

Based on this discussion, the second hypoth-
esis is formulated as follows:

H2: Poverty influences regional economic
growth in East Java.

r-economy.com

Online ISSN 2412-0731


http://r-economy.com

R-ECONOMY, 2026, 12(2), 232-246

doi 10.15826 /recon.2026.12.2.014

236

General Allocation Fund

The General Allocation Fund (GAF), also
known as Dana Alokasi Umum, is a form of inter-
governmental fiscal transfer from the central gov-
ernment to local governments in Indonesia that is
designed to support the financing of public ser-
vices and regional expenditures in promoting eq-
uity across regions (Wirandana & Khoirunur-
rofik, 2024; Wati et al., 2022). The General Allo-
cation Fund (GAF) is an important component
of Indonesia’s fiscal transfer system from the cen-
tral government to regional governments, de-
signed to reduce fiscal disparities across regions
and support the financing of basic public services
(Purdiono et al., 2025). In the context of eco-
nomic growth, GAF plays a crucial role in pro-
viding development financing, particularly for re-
gions with limited fiscal capacity (Arniati, 2023).
By supplying additional financial resources, GAF
has the potential to stimulate regional economic
growth through investments in infrastructure and
public services.

However, its effectiveness remains widely de-
bated. Regina et al. (2020) argue that while GAF
can positively influence economic growth, its im-
pact largely depends on how efficiently and ef-
fectively the funds are allocated. When a larger
share is directed toward recurrent expenditures
such as personnel costs rather than capital or de-
velopment spending, its contribution to growth
tends to be limited. Similarly, Firmansyah and
Nasih (2019), in a study of districts and cities in
East Java, find that GAF has a positive but statis-
tically insignificant effect on economic growth,
suggesting that fiscal transfers have not been fully
utilized for productive economic activities.

Based on this discussion, the third hypothe-
sis is formulated as follows:

H3: General allocation funds promote re-
gional economic growth in East Java.

Capital Expenditure

Capital expenditure (CPX) is a regional ex-
penditure used to acquire fixed assets, includ-
ing infrastructure, buildings, equipment, and oth-
er investments that provide long-term benefits
(Nsiah et al., 2025). In economic development
theory, CPX is regarded as a government invest-
ment that has the potential to stimulate econom-
ic development through increasing private sec-
tor activity and infrastructure. In several coun-
tries, including Nigeria (Kolawole & Odubunmi,
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2015), Vietnam (Ngoc & Trang, 2024), South Af-
rica (Gadinabokao & Daw, 2013), and Morocco
(El Aissaoui & Dkhissi, 2024), CPX is considered
as a key determinant for their economic growth.
A study in context Asean found that government
development expenditure and capital investment
have a positive long-term impact on economic
growth, though short-term effects can be negative
due to implementation lags (Nordin et al., 2024).

At the corporate level, ASEAN capital expen-
diture are driven by profitability, market value,
and macroeconomic conditions, with policy and
financial constraints shaping investment deci-
sions (Juhro et al., 2024). Concerning Indonesia,
Windhani et al. (2023) noted that capital expen-
diture has a significant and positive effect on eco-
nomic growth at the regional level. Infrastructure
built from CPX can improve connectivity, logis-
tics efficiency, and labor productivity. In addition,
CPX directed at the education and health sec-
tors also improves the quality of human resourc-
es which are the foundation of long-term growth.
Indeed, Isyandi and Trihatmoko (2022) remarked
on the importance of good budget governance so
that projects financed through CPX can provide
maximum economic impact and avoid budget
waste. Thus, the last hypothesis is provided below.

H4: Capital expenditure influences regional
economic growth in East Java.

Data and methods

This study applies a quantitative approach
with a panel data analysis method, which is
a combination of time series data and cross-sec-
tion data. The data used in this study cover 38 dis-
tricts/cities in East Java Province of Indonesia
during the period 2018 to 2023, thus forming
a panel data structure of 228 observations. The
panel data analysis method is employed in this
study due to its ability to capture both tempo-
ral dynamics and cross-regional heterogeneity.
Compared to cross-sectional or time-series ap-
proaches, panel data provides more robust esti-
mates by accounting for individual heterogeneity
and time effects, thereby improving the accura-
cy in identifying the relationship between inde-
pendent and dependent variables. The depen-
dent variable is economic growth, measured by
gross regional domestic product (GRDP) at con-
stant prices. The independent variables include
the HDI, poverty rate, GAF, and regional gov-
ernment capital expenditure (see Table 1).
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Table 1
Variable and Measurement
Code Variables Operational definition Source Unit
Economic growth is measured using the annual percentage % (per-
Economic change in real Gross Regional Domestic Product (GRDP). | Statistics Indonesia °p
EG . ‘ . . centage
Growth In the regression analysis, the variable is log-transformed, | (BPS) rowth)
while descriptive statistics are reported in percentage terms &
The Human Development Index (HDI) is a composite in-
gpy | Human Devel- | dex measuring average achievement in three basic di- Statistics Indonesia Index
opment Index | mensions of human development: a long and healthy life, | (BPS) score
knowledge, and a decent standard of living
Poverty refers to the inability of individuals or households Statistics Indonesia
POV | Poverty to meet basic food and non-food needs, as measured by ex- %
: . (BPS)
penditure-based poverty lines
Capital expenditure refers to regional government spending | Directorate Gener-
CPX Capital Expen- | used to acquire fixed assets such as infrastructure, public fa- | al of Fiscal Balance, Billion
diture cilities, and other long-term assets that support public ser- | Ministry of Finance | rupiah
vice delivery and economic activity (DGFB)
The General Allocation Fund is a central government trans- | Directorate Gener-
GAF General Alloca- | fer to regional governments intended to finance general re- | al of Fiscal Balance, Billion
tion Fund gional needs. It has a block grant nature and can be used to | Ministry of Finance | rupiah
fund both operational and capital expenditures. (DGFB)

Source: authors’ computations based on BPS and DGFB data. BPS. (2024). Available at: The Human Development Index
of East Java in 2024. Retrieved from: https://jatim.bps.go.id/ (date of access: 20.01.2026).

This study employs a linear panel data model
without logarithmic transformation. This choice is
guided by the nature of the variables used. Econom-
ic growth is expressed in percentage terms, while the
HDI is an index and the poverty rate is also mea-
sured in percentages; therefore, logarithmic trans-
formation is not considered necessary from a con-
ceptual standpoint. According to Gujarati and Por-
ter (2009), logarithmic transformation is typically
applied to address highly skewed data distributions
or to facilitate elasticity interpretation, neither of
which is the primary objective of this study. Accord-
ingly, a linear specification is deemed more appro-
priate. Based on the theoretical framework, the pan-
el data model is specified as follows:

EG, = a+ B HDI +B,POV, +
+ B,CPX. + B,GAF, + .. (1)

In this model, EG represents econom-
ic growth, HDI denotes the Human Develop-
ment Index, POV represents the poverty rate,
CPX refers to regional capital expenditure, and
GAF refers to the General Allocation Fund. The
subscripts i and t indicate cross-sectional units
(districts/cities in East Java) and the time period
(2018-2023), respectively.
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For estimation, this study applies panel data
techniques using either fixed effects (FE) or ran-
dom effects (RE) models. The Hausman test is em-
ployed to determine the most appropriate specifi-
cation. Following Baltagi (2008), a p-value below
0.05 indicates that the fixed effects model is pre-
ferred, whereas a p-value above 0.05 suggests that
the random effects model is more appropriate.

Regarding multicollinearity, diagnostics were
conducted using a correlation matrix among
the independent variables. The results indicate
no correlation exceeding conventional threshold
levels, although a relatively high negative correla-
tion is observed between HDI and poverty. This is
theoretically expected, as improvements in hu-
man development are generally associated with
reductions in poverty. As noted by Gujarati and
Porter (2009), multicollinearity is not considered
problematic unless it leads to unstable or counter-
intuitive coefficient estimates, which was not the
case in this study.

Results and Discussion

The descriptive statistics presented in Table 2
show that economic growth (EG) has a mean
value of 3.34 and a standard deviation of 3.25,
with values ranging from -6.46 to 8.88. The HDI
and poverty rate (POV) have mean values of
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Table 2
Descriptive Analysis
Variable Obs Mean Std. dev Min Max
EG 228 3.339254 3.248808 -6.46 8.88
HDI 228 72.23373 5.119525 61 83.45
POV 228 10.68737 4.410059 3.31 23.76
CPX 228 398.6942 360.2717 23.67 2754.3
GAF 228 926.2325 299.2461 367.58 1783.37
Source: calculated by the authors.
Table 3
The Hausman Estimation
Variable (b) FE (B) RE (b-B) Difference | sqrt (diag (V_b-V_B)) Std. error
HDI .5482495 .0050613 .5431882 2718676
POV -1.077587 -.1649715 -.9126155 5326277
CPX .0019024 -.0000456 .001948 .0011795
GAF .0291212 .0010655 .0280557 .0064336

238

Note: b = Consistent under HO and Haj; obtained from xtreg; B = Inconsistent under Ha, efficient under HO; obtained from xtreg;

Test of HO: Difference in coefficients not systematic
chi2(4) = (b-B)’ [(V_b-V_B)A(-1)](b-B) = 62.29
Prob > chi2 = 0.0000.

Source: calculated by the authors.

72.23 and 10.69, respectively. Capital expenditure
(CPX) records an average value of 398.69, while
GAF has a mean of 926.23, with values ranging
from 367.58 to 1,783.30.

Table 3 presents the results of the Hausman
test, which yields a p-value of 0.000 (p < 0.01), in-
dicating statistical significance at the 1% level. Ac-
cordingly, the null hypothesis of the Hausman test,
stating that individual (cross-sectional) effects are
uncorrelated with the explanatory variables, is re-
jected. This result implies that the random effects
(RE) model would produce biased and inconsis-
tent estimates due to the presence of correlation be-
tween unobserved individual effects and the regres-
sors. This finding is particularly relevant in the con-
text of East Java, where districts differ in persistent
characteristics such as economic structure, level
of urbanization, fiscal dependence, infrastructure
availability, and administrative capacity. Although
these factors are unobserved and relatively time-in-
variant, they are likely correlated with human de-
velopment, poverty, and public expenditure vari-
ables. Failure to account for these district-specif-
ic effects could therefore lead to biased coefficient
estimates. Based on these results, the fixed effects
(FE) model is deemed appropriate for this study.

The FE estimation results indicate hetero-
scedasticity and autocorrelation, which are con-
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firmed by the Modified Wald Test and Wooldridge
Test. To ensure the robustness of the estimation
results, this study uses the Feasible Generalized
Least Squares (FGLS) approach. Greene (2018)
remarked that feasible generilized least square
(FGLS) is an appropriate method for panel data
when there are violations of classical assumptions,
particularly heteroscedasticity and autocorrela-
tion. The FGLS results show that the signs and sig-
nificance of the main coefficients remain consis-
tent with the FE results, which shows the robust-
ness of this study’s findings (see Table 4).

The fixed effects (FE) estimation provides ev-
idence on the determinants of regional econom-
ic growth in East Java over the period 2018-2023.
The results indicate that the HDI has a positive
effect on economic growth (coeflicient = 0.5482,
p = 0.053). Poverty (POV) shows a negative and
statistically significant effect on economic growth
(coefficient = -1.0776, p = 0.047). In addition,
capital expenditure (CPX) has a statistically sig-
nificant relationship with economic growth (p =
= 0.000). In contrast, GAF does not exhibit a sig-
nificant effect on economic growth (coefficient =
0.0291, p > 0.10), suggesting that it does not ef-
fectively contribute to regional economic per-
formance during the study period. The signifi-
cance test for individual effects (F(37, 186) = 2.04,
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Feasible Generalized Least Squares

Table 4

EG Coefficient Std. err. z P>|z| [95 % conf. Interval]

HDI 0.5482495 0.2546447 2.15 0.031 0.0491552 1,047344
POV -1.077587 0.4865702 -2.21 0.027 -2.031247 -0.1239269
CPX 0.0019024 0.001236 1.54 0.124 -0.0005201 0.0043249
GAF 0.0291212 0.0058644 4.97 0.000 0.0176271 0.0406153
Banyuwangi Regency -24.60047 4.770836 -5.16 0.000 -33.95113 -15.2498
Blitar Regency -15.03952 4.477405 -3.36 0.001 -23.81508 -6.26397
Bojonegoro Regency -10.24287 3.635 -2.82 0.005 -17.36734 -3.118404
Bondowoso Regency -1.235924 3.305208 -0.37 0.708 -7.714014 5.242165
Gresik Regency -9.464822 3.795271 -2.49 0.013 -16.90342 -2.026227
Jember Regency -29.48174 4.506347 -6.54 0.000 -38.31401 -20.64946
Jombang Regency -14.52063 4.341585 -3.34 0.001 -23.02998 -6.011278
Kediri Regency -17.24105 3.65373 -4.72 0.000 -24.40223 -10.07987
Lamongan Regency -12.79271 3.040568 -4.21 0.000 -18.75212 -6.83331
Lumajang Regency -7.523395 5.131749 -1.47 0.143 -17.58144 2.534649
Madiun Regency -5.669103 4.144771 -1.37 0.171 -13.7927 2.454499
Magetan Regency -9.513511 4.420134 -2.15 0.031 -18.17682 -0.8502069
Malang Regency -30.06055 4.445268 -6.76 0.000 -38.77311 -21.34798
Mojokerto Regency -10.72035 4.262765 -2.51 0.012 -19.07522 -2.365489
Nganjuk Regency -11.15339 3.645152 -3.06 0.002 -18.29775 -4.009019
Ngawi Regency -6.379285 2.552292 -2.50 0.012 -11.38169 -1.376885
Pacitan Regency 1.385118 3.404137 0.41 0.684 -5.286868 8.057105
Pamekasan Regency 0.7624322 3.309514 0.23 0.818 -5.724097 7.248961
Pasuruan Regency -14.91255 4.490882 -3.32 0.001 -23.71452 -6.110588
Ponorogo Regency -12.27119 4.322051 -2.84 0.005 -20.74226 -3.800126
Probolinggo Regency 0.9941682 1.71956 0.58 0.563 -2.376107 4.364444
Sampang Regency 9.791219 1.84633 5.30 0.000 6.172477 13.40996
Sidoarjo Regency -26.70511 5.690161 -4.69 0.000 -37.85762 -15.5526
Situbondo Regency -0.9298908 4.405491 -0.21 0.833 -9.564494 7.704713
Sumenep Regency -3.511238 1.998951 -1.76 0.079 -7.429111 0.4066344
Trenggalek Regency -5.446805 4.11735 -1.32 0.186 -13.51666 2.623052
Tuban Regency -4.995979 2.334024 -2.14 0.032 -9.570582 -0.4213762
Tulungagung Regency -19,03773 5.263015 -3.62 0.000 -29.35305 -8.72241
Batu City -12.27119 4.322051 -2.84 0.005 -20.74226 -3.800126
Kota Blitar 0.9941682 1.71956 0.58 0.563 -2.376107 4.364444
Kediri City 9.791219 1.84633 5.30 0.000 6.172477 13.40996
Madiun City -26.70511 5.690161 -4.69 0.000 -37.85762 -15.5526
Malang City -0.9298908 4.405491 -0.21 0.833 -9.564494 7.704713
Mojokerto City -3.511238 1.998951 -1.76 0.079 -7.429111 0.4066344
Pasuruan City -5.446805 4.11735 -1.32 0.186 -13.51666 2.623052
Probolinggo City -4.995979 2.334024 -2.14 0.032 -9.570582 -0.4213762
Surabaya City -19.03773 5.263015 -3.62 0.000 -29.35305 -8.72241
_cons -42.94526 27.14445 -1.58 0.114 -96.1474 10.25688

Source: calculated by the authors.
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Table 5
Fixed Effect Model
Variable Coefficient Std. err t P>[t| [95 % conf. interval]
HDI .5482495 2819327 1.94 0.053 -.0079474 1.104446
POV -1.077587 5387117 -2.00 0.047 -2.140358 -.0148164
CPX .0019024 .0013685 1.39 0.000 -.0007973 .0046021
GAF .0291212 .0064929 4.49 0.166 .0163121 .0419303
_cons -52.47776 28.05802 -1.87 0.063 -107.8306 2.875102
sigma_u 9.8404373
sigma_e 2.946027
rho 91774424 (fraction of variance due to u_i)
Note: F test that all u_i=0: F(37, 186) = 2.04, Prob > F = 0.0011.
Source: calculated by the authors.
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Figure 1. The Scatter Plots for the Relationship Between Variables

Source: calculated by the authors using BPS and DGFB data. BPS. (2024). Available at: The Human Development Index
of East Java in 2024. Retrieved from: https://jatim.bps.go.id/ (date of access: 20.01.2026).

p =0.0011) confirms that fixed effects are present
and relevant (see Table 5).

The scatter plots in Figure 1 illustrate the bi-
variate relationships between economic growth
and each of the independent variables — HDI,
POV, CPX, and GAF across districts in East Java
from 2018 to 2023. HDI-EG plot indicates a weak
positive association — most data points cluster
around moderate HDI values (70-75) and EG val-
ues between 0 and 5, suggesting that higher HDI
slightly correspond with better economic growth,
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though variability is evident. Second, POV-EG
plot shows a mild negative relationship, indicating
that as poverty increases, economic growth will
decline. Next, the CPX-EG plot reveals a non-lin-
ear pattern with high concentration at low capital
expenditure levels (<1000), where both positive
and negative growth occur. Lastly, the GAF-EG
plot shows a dispersed pattern with no significant
linear relationship.

Economic growth is a key macroeconomic in-
dicator that reflects the success of a region’s devel-
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opment. The first finding indicates that the HDI has
a significant positive effect on regional economic
growth in East Java. The result aligns with a previ-
ous study by Tjahjanto et al. (2023), which shown
that enhancing the HDI directly influences work-
er productivity and contributes to economic val-
ue. This particularly can happen in the service sec-
tor and small and medium industries. The HDI is
a composite indicator that incorporates education,
health, and purchasing power. It shows how well
the human resources are, which are important for
long-term economic growth. In the context of East
Java, areas with high HDI covering Surabaya City,
Malang City, and Kediri City show a more stable
and positive economic growth trend compared to
areas with low HDI. This confirms that human de-
velopment is an important foundation for inclusive
and sustainable economic growth.

The results also indicate a negative effect of
poverty (POV) on economic growth, consistent
with Farida et al. (2021), who find that high pov-
erty rates constrain the mobilization of produc-
tive resources and reduce the efficiency of region-
al public spending allocation. In East Java, districts
such as Sampang, Bangkalan, and Sumenep, which
exhibit relatively high poverty levels, also tend to
experience low or stagnant economic growth. This
pattern reinforces the view that poverty is both a
consequence of development inequality and a fac-
tor that directly constrains local economic activity.
Hartwig and Nguyen (2023) further argue that ru-
ral poverty is closely associated with limited access
to basic infrastructure and public services, which
restricts both production capacity and household
consumption. Accordingly, poverty reduction pol-
icies should be integrated as a core component of
regional economic development strategies.

Capital expenditure is identified as a key deter-
minant of economic growth and is found to have a
positive and statistically significant effect on eco-
nomic growth in East Java Province. This finding is
supported by Prasetyo (2020) and Mukhlis and Si-
manjuntak (2018), who argue that capital expendi-
ture directed toward public infrastructure develop-
ment directly enhances productivity and econom-
ic efficiency. Local government capital expenditure
on infrastructure such as roads, bridges, traditional
markets, and educational facilities generates multi-
plier effects that stimulate local economic activity
(Kolawole & Odubunmi, 2015). In districts such as
Gresik, Sidoarjo, and Pasuruan, increases in capital
expenditure have been associated with the expan-
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sion of industrial and trade sectors, which serve as
key drivers of regional economic growth. However,
the impact of capital expenditure depends strong-
ly on the quality of planning and implementation.
Waweru (2021) emphasizes that effective capital
expenditure governance is essential to ensure that
public spending not only absorbs budget alloca-
tions but also generates sustainable development
outcomes. Inefficient capital expenditure, by con-
trast, may create fiscal burdens without delivering
meaningful economic benefits.

Interestingly, the results show that GAF does
not have a statistically significant effect on econom-
ic growth in East Java. This finding is consistent with
Wang and Tan (2025), who argue that GAF is often
allocated to routine expenditures rather than being
directed toward productive economic development.
As a central government transfer, GAF functions as
a block grant, meaning its utilization depends large-
ly on regional fiscal priorities and administrative ca-
pacity (Hoi & Van Tan, 2024). In many districts in
East Java, GAF is primarily used to finance per-
sonnel expenditures rather than long-term invest-
ments or poverty reduction programs. This pattern
may limit its contribution to sustainable econom-
ic growth. The result also supports the findings of
Wimba (2023), who emphasizes the need to reform
GAF policy toward a more performance-based allo-
cation system, particularly for regions that demon-
strate higher fiscal efficiency.

Conclusions

Socioeconomic factors and their influence on
economic growth have long been the subject of ex-
tensive debate among scholars, academics, and pol-
icymakers. The findings of this study indicate that
the Human Development Index (HDI) and cap-
ital expenditure (CPX) have significant positive
effects on economic growth in East Java. In con-
trast, poverty exerts a significant negative impact
on economic growth. Furthermore, the results sug-
gest that the General Allocation Fund (GAF) has
not been utilized effectively to support economic
growth across the provinces of East Java, Indonesia.

These findings offer important theoreti-
cal and practical implications. From a theoret-
ical perspective, the positive relationship be-
tween HDI and economic growth supports en-
dogenous growth theory, particularly the work of
Romer (1990), which emphasizes the critical role
of human capital and social development in driv-
ing economic performance. The negative effect
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of poverty on economic growth further corrob-
orates development theories advanced by Todaro
and Smith (2000), which identify poverty reduc-
tion as a fundamental prerequisite for sustainable
and inclusive economic development.

From a practical standpoint, the results under-
score the need for a strategic reorientation of re-
gional development policies in East Java. Policy-
makers should prioritize investments in human
development, particularly in education, healthcare,
and essential public services, given their strong
contribution to economic growth. Moreover, pov-
erty reduction efforts should remain a central poli-
cy objective through the implementation of target-
ed social protection measures and inclusive eco-
nomic development programs. Finally, the limited
effectiveness of the GAF in promoting economic
growth highlights the need to strengthen fiscal gov-
ernance, improve transparency and accountabili-
ty in public spending, and ensure that fiscal trans-
fers are allocated more efficiently to productive sec-
tors that generate sustainable economic benefits.

Limitations
Despite providing valuable insights, this
study has several limitations that should be ac-

knowledged. First, the study period is limited to
2018-2023, which may not be sufficient to cap-
ture the long-term effects of the variables exam-
ined on regional economic growth. Future re-
search could extend the time horizon to provide
a more comprehensive assessment of these rela-
tionships over time. Additionally, further meth-
odological robustness checks should be con-
ducted to strengthen the reliability of the find-
ings. Second, although a fixed-effects model
was employed to control for unobserved region-
al heterogeneity and reduce potential endoge-
neity concerns, the possibility of endogeneity
cannot be entirely ruled out. Therefore, the re-
sults should be interpreted with caution. More-
over, several potentially important determi-
nants of regional economic growth, such as gov-
ernance quality, institutional performance, and
private sector investment, were not included in
the analysis due to data limitations. The omis-
sion of these variables may affect the compre-
hensiveness of the model. Thus, future studies
should incorporate broader datasets, additional
relevant variables, and longer observation peri-
ods to enhance the robustness, validity, and gen-
eralizability of the findings.
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