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

D. S. Ushakova, T. V. Podolskayab 
a Suan Sunandha Rajabhat University, Bangkok, Thailand;  Denis.se@ssru.ac.th
b Russian Presidential Academy of National Economy and Public Service, South-Russian Institute of Management, 
Rostov-on-Don, Russia;  Podolskaya-tv@ranepa.ru

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.

Original Paper
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Географическая фрагментация ﻿
как драйвер институциональной адаптации ﻿

(на примере Индонезии и Филиппин)

Д. С. Ушаковa, Т. В. Подольскаяb 
a Университет Суан Сунанда Раджабат, Бангкок, Таиланд;  Denis.se@ssru.ac.th
b Российская академия народного хозяйства и государственной службы, Южно-Российский институт 
управления, Ростов‑на-Дону, Россия;  Podolskaya-tv@ranepa.ru

АННОТАЦИЯ
Актуальность. В условиях нарастающей глобальной фрагментации — 
релокации производств, регионализации экономических блоков и уси-
ления транзакционных барьеров  — остро встает проблема адаптации 
национальных государств к управлению глубоко разорванными и неод-
нородными пространствами. Традиционные парадигмы централизо-
ванного управления и равномерного пространственного развития ока-
зываются несостоятельными перед этим вызовом, что требует поиска 
новых моделей.
Цель исследования. Разработать целостную теоретическую модель, объ-
ясняющую на примере Индонезии и Филиппин генезис и устойчивость 
специфических социально-экономических систем («островного капи-
тализма») и  сопряженных с  ними гибридных политических режимов 
(«жидкого государства»), сформированных под влиянием критической 
географической фрагментации, и продемонстрировать, что эти феноме-
ны представляют собой не набор патологий, а форму системной адапта-
ции, чей опыт обладает универсальной значимостью в условиях нараста-
ющей глобальной фрагментации.
Данные и  методы. Исследование основано на  компаративном анализе 
кейсов Индонезии и Филиппин как предельных примеров развития круп-
ных государств‑архипелагов. Используется качественная методология, 
включающая институциональный и пространственный анализы, синтез 
данных международных организаций (Всемирный банк, АБР) и эмпири-
ческих исследований, а также авторская концептуализация ключевых фе-
номенов.
Результаты. Выявлено, что критически высокие логистические издержки 
(до 24 % ВВП, по данным Всемирного Банка) делают классическую инду-
стриализацию периферии неосуществимой, порождая устойчивую систе-
му «островного капитализма» с гиперконцентрацией экономики в ядрах 
и сырьевой периферизацией остальной территории. В ответ центральное 
государство эволюционирует в «жидкое государство» — гибридную се-
тевую форму суверенитета, использующую асимметричную автономию, 
фискальный патронаж и поддержание целостности территории посред-
ством создания единой инфраструктуры.
Выводы. Опыт Индонезии и Филиппин демонстрирует, что экстремаль-
ная фрагментация формирует не  патологию, а  альтернативную модель 
экономико-институциональной адаптации. Практики «жидкого госу-
дарства» и стратегии выживания в условиях «островного капитализма» 
приобретают универсальную значимость в мире, где фрагментация ста-
новится новой нормой, предлагая инструменты для управления слож-
ностью и  поддержания единства в  условиях внутреннего разнообразия 
и высоких транзакционных издержек.

Ключевые слова 
государства-архипелаги, 
островной капитализм, 
«жидкое государство», 
пространственная 
фрагментация, региональное 
неравенство
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地理碎片化驱动制度适应（以印度尼西亚和菲律宾为例）

乌沙科夫a、波多利斯卡娅b 
a 泰国宣素那他皇家大学，曼谷，泰国；邮箱： Denis.se@ssru.ac.th
b 俄罗斯总统国民经济与公共管理学院——南方管理学院分院，顿河畔罗斯托夫，俄罗斯； 
邮箱： Podolskaya-tv@ranepa.ru

摘要
现实性：在全球化日益碎片化（生产转移、经济板块区域化、交易壁垒
加剧）的背景下，各主权国家如何适应对深度割裂且高度异质空间的治
理，成为一个尖锐的问题。传统的中央集权管理和均衡空间发展范式在
面对这一挑战时已显得力不从心，亟需探索新的治理模式。
研究目标：构建一个完整的理论模型，以印度尼西亚和菲律宾为例，阐
释在严重地理碎片化影响下所形成的特定社会经济制度（“岛屿资本主
义”）及其相伴生的混合政治体制（“液态国家”）的起源与稳定性，
并证明这些现象并非一系列病态表现，而是一种系统性适应形式，其经
验在全球化日益碎片化的背景下具有普遍意义。
数据与方法：本研究采用比较分析法，以印度尼西亚和菲律宾作为大型
群岛国家的极端典型案例进行研究。研究方法为定性分析，包括制度分
析与空间分析、对国际组织数据（世界银行、亚洲开发银行）及实证研
究资料的综合整理，以及作者对核心现象的概念化阐释。
研究结果：研究发现，物流成本极高（据世界银行数据，高达GDP的
24 %），使得外围地区无法实现传统的工业化，进而催生了一套稳固
的“岛屿资本主义”体系——其核心特征为经济高度集中于中心区域，
而其他地区则被边缘化为原料供应地。作为应对，中央政府演化为一
种“液态国家”——这是一种混合型、网络化的主权形态，通过不对称
自治、财政庇护以及统一基础设施建设等手段，对离散的岛屿领土实施
有效治理。
结论：印度尼西亚和菲律宾的经验表明，极端的碎片化所催生的并非病
理现象，而是一种替代性的经济与制度适应模式。“液态国家”的治理
实践以及“岛屿资本主义”条件下的生存策略，在碎片化日益成为新常
态的当下具有普遍意义——为如何在内部多样性及高交易成本条件下管
理复杂性并维系统一性，提供了可资借鉴的工具。

关键词
群岛国家、岛屿资本主义、“
液态国家”、空间碎片化、区
域不平等
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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 

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 identify 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 

may be understood as elements of a broader “liq-
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 
Thünen (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” 1.

Empirical data confirms that  in  Indonesia, 
“the costs of logistics… account for some 24 % of 
GDP, higher than  in neighbouring countries” 2. 
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  inefficiency trans-
lates  into a deep structural problem–chronic  in-

1 World Bank. (2015). Improving  Indonesia’s freight lo-
gistics: A plan for action. Retrieved from: https://docu-
ments1.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).

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 3, 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) 

3 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  Indonesia’s 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 4 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 

4 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).

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-

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 5. 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 6. 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.

5 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: 19.01.2026).

6 PSA (2022). 2022  Gross Regional Domestic Product. 
Philippines statistic Authority. Retrieved from: https://rsso11.
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 %) 7. 
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 archipelago’s 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)

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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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-

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 

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-
graphic isolation, which is marketed as 
exclusivity, leading to a concentration 
of infrastructure in specific “hotspots”

Indonesia: Bali receives 40 % of the country’s total influx, generating over 60 % of 
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.
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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) 1.

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 2.

Philippines: Roll-on/Roll-off (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 Compensation 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 % 3.

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; 1Asian 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); 2Business Indonesia. Sea toll, maritime initiatives continue to drive Indonesia’s 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); 3Palapa Ring. (2025). Palapa Ring Barat. Retrieved from: 
https://palaparing.id/ (date of 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-off 
because the alternative (direct rule from Jakarta) is 
physically unenforceable across 17 000 islands.

The second key  instrument  — asymmet-
ric governance through special autonomies  — 
also demonstrates differences from  its continen-

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 archipelago’s “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 

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. Nusantara’s 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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E‑commerce adoption in SMEs of Asian developing countries: ﻿
a bibliometric study

B. Baryal, Zh. S. Belyaeva 
Ural Federal University, Yekaterinburg, Russia;  zh.s.belyaeva@urfu.ru

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 SMEs 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.

Внедрение электронной коммерции в малых и средних 
предприятиях развивающихся стран Азии: ﻿

библиометрическое исследование

Б. Барьял, Ж. С. Беляева 
Уральский федеральный университет, Екатеринбург, Россия;  zh.s.belyaeva@urfu.ru

АННОТАЦИЯ
Актуальность. Внедрение электронной коммерции способствует повы-
шению конкурентоспособности малых и  средних предприятий (МСП) 
в  развивающихся странах Азии, определяя их рост и  устойчивость 
на цифровом рынке. Однако отсутствие комплексного исследования тем, 
тенденций и новых направлений в этой области представляет собой про-
бел в литературе. Данное исследование восполняет этот пробел, приво-
дя обзор литературы по внедрению электронной коммерции среди МСП 
за последние три десятилетия.
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Цель исследования. Цель данного исследования провести библиометри-
ческий обзор рецензируемых публикаций по  внедрению электронной 
коммерции среди МСП с целью выявления основных тенденций, проми-
нентных тем и будущих направлений исследований.
Данные и методы. В исследовании использовались данные, содержащие 
5903 исследовательских статьи из Web of Science, Scopus и Google Scholar 
за период с 2000 по 2024 год. Анализ проведен путем применения несколь-
ких аналитических методов, включая анализ цитирования, анализ сетей 
соавторства, анализ совместного появления ключевых слов и анализ тен-
денций с использованием VOSviewer, CiteSpace и Bibliometrix (пакет R).
Результаты. В  исследовании представлено первое систематическое би-
блиометрическое картирование, в котором специально изучается внедре-
ние электронной коммерции в малых и средних предприятиях развиваю-
щихся стран Азии за 24 года. Результаты показывают, что в электронной 
коммерции наблюдается общая тенденция к внедрению новых техноло-
гий (искусственный интеллект и мобильная коммерция). Сеть совместно-
го появления терминологии показывает влияние технического прогресса 
и рыночных сил на деятельность в сфере электронной коммерции. В об-
зоре подчеркивается региональная видимость исследований в Юго-Вос-
точной Азии (Индонезия и Малайзия). Южноазиатская перспектива (Ин-
дия, Бангладеш, Непал и Пакистан) также значима. В то же время регион 
Центральной/Западной Азии недостаточно изучен.
Выводы. Исследование предлагает полигон для ученых и практиков, ко-
торые заинтересованы в развитии исследований по теме внедрения элек-
тронной коммерции и ее влияния на результаты деятельности МСП.

电子商务在亚洲发展中国家中小企业的推广：一项文献计量学研究

巴里亚尔，别利亚耶娃 
乌拉尔联邦大学，叶卡捷琳堡，俄罗斯，邮箱： zh.s.belyaeva@urfu.ru

摘要
现实性：电子商务的推广有助于提升亚洲发展中国家中小企业的竞争
力，这决定着它们在数字市场上的增长与可持续性。然而，该领域在主
题、趋势和新方向方面缺乏综合性研究，是文献中的一项空白。本研究
通过提供过去三十年来中小企业电子商务推广情况的文献综述，填补了
这一空白。
研究目标：本研究的目的是对中小企业电子商务采纳方面的同行评审出版
物进行文献计量学综述，以识别主要趋势、突出主题和未来研究方向。
数据与方法：本研究使用了来自Web of Science、Scopus和Google 
Scholar的5903 篇研究论文，时间跨度为2000年至2024年。分析通过应
用多种分析方法进行，包括引文分析、合著网络分析、关键词共现分析
和趋势分析，使用了VOSviewer、CiteSpace和 Bibliometrix（R包）。
研究结果：本研究首次进行了系统的文献计量学图谱分析，专门考察了
过去24年间亚洲发展中国家中小企业电子商务的推广情况。研究结果
显示，电子商务呈现出采纳新兴技术（人工智能和移动商务）的总体趋
势。术语共现网络表明，技术进步和市场力量对电子商务活动具有重要
影响。本综述突显了东南亚地区（印度尼西亚和马来西亚）研究的区域
可见性，南亚视角（印度、孟加拉国、尼泊尔和巴基斯坦）同样具有重
要意义。与此同时，中亚/西亚地区的研究仍相对不足。
结论：本研究为那些希望深入探索电子商务采纳及其对中小企业绩效影
响的研究者和实践者，搭建了一个研究平台。
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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-

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 (Semerádová 
& 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 1. 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 

1 Ajmal, F. (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-

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 2 (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 

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 SMEs.

Bibliographic data were exported in BibTeX, 
CSV, and RIS formats that  included the author 
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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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Articles identified 

through database searches (Publish and Perish N = 5903) 
Keywords: ("e-commerce adoption" OR "digital commerce adoption" OR "online 
business adoption" OR "internet commerce adoption") AND ("SMES" OR "small 
and medium enterprises" OR "small businesses" OR "micro, small and medium 
enterprises" OR "MSMES") AND ("developing countries" OR "Asia" OR "South 
Asia" OR "Southeast Asia" OR "East Asia" OR "Asian developing countries"). 

After duplicate removal: N = 4,930 

Articles screened based on title and 
abstract: N = 320 

Full-text articles assessed for eligibility: 
N = 205 

Total studies included in the 
bibliometric analysis: N = 200 

Exclusion Criteria: Not Focus 
on E-Commerce or Digital 
commerce adoption (N = 45) 
Not related to SME or Small 
business (N = 38) Not related 
to Non-Asian or developed 
economies countries (N = 5)

Exclusion Criteria: Studies not 
explicitly addressing e-commerce 
adoption factors in SMES (N = 3) 
Studies limited to technology 
acceptance theory without 
adoption context (N = 2) Not 
related to Studies based solely on 
macroeconomic trends rather 
than firm-level analysis (N = 0) 

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

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-

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, J. 2015 Determinant factors of e‑commerce adoption by SMEs in de-
veloping country: evidence from Indonesia 1028

2 Rahayu, R. & Day, J. 2017 E‑commerce adoption by SMEs in developing countries: evi-
dence from Indonesia 510

3 Lertwongsatien, C. & Wong-
pinunwatana, N. 2003 E‑commerce adoption in Thailand: an empirical study of small 

and medium enterprises (SMEs) 429

4
Ahmad, S. Z., Abu Bakar, 
A. R., Faziharudean, T. M. & 
Mohamad Zaki, K. A.

2015
An empirical study of factors affecting e‑commerce adoption 
among small and medium-sized enterprises in a developing 
country: Evidence from Malaysia

389

5 Kartiwi, M. & MacGregor, 
R. C 2007

Electronic commerce adoption barriers in small to medi-
um-sized enterprises (SMEs) in developed and developing 
countries: A cross-country comparison

286

6 Looi, H. C 2005 E‑commerce adoption in Brunei Darussalam: A quantitative 
analysis of factors influencing its adoption 207

7 Jahanshahi, A. A., Zhang, S. X. 
& Brem, A 2013 E‑commerce for SMEs: empirical insights from three countries 199

8 MacGregor, R. C. & Karti-
wi, M. 2010

Perception of barriers to e‑commerce adoption in SMEs in a 
developed and developing country: A comparison between 
Australia and Indonesia

142

9
Amornkitvikai, Y., Tham, 
S. Y., Harvie, C. & Buachoom, 
W. W.

2022 Barriers and factors affecting the e‑commerce sustainability of 
Thai Micro-, Small-and Medium-Sized Enterprises (MSMEs) 112

10 Hendricks, S. & Mwapwele, 
S. D. 2024 A systematic literature review on the factors influencing 

e‑commerce adoption in developing countries 95

Source: compiled by author.
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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 

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-
ly in 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-

Figure 2. Co-Authorship Network of Researchers in E‑Commerce Adoption Research
Source: compiled by author.
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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-

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 

Figure 3. Keyword Co-Occurrence Network of E‑Commerce Adoption in SMEs
Source: compiled by author.
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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 

(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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Figure 4. Timeline Visualization of Research Trends (2000–2024)
Source: compiled by author.
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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  as the 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 

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 &  Ishaq, 
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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.

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-
tify 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 
economic 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 
SMEs  in diverse settings. Moreover, the effects 
of automation and AI 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

F. Alzhanova , A. Tleuberdinova, F. Dnishev, E. Sadykov, N. Nurlanova
Institute of Economics of the Committee of Science of the Ministry of Science and Higher Education, Almaty,  
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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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Ловушка среднего дохода и региональные диспропорции 
в Казахстане
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АННОТАЦИЯ
Актуальность. Одним из главных вызовов для экономик развивающихся 
стран, в том числе и Казахстана, стало замедление темпов экономическо-
го роста и попадание в так называемую ловушку среднего дохода. Парал-
лельно с выявлением условий преодоления этой ловушки на националь-
ном уровне не менее важным представляется учет региональных диспро-
порций в развитии.
Цель исследования. Целью данной статьи является анализ воздействия 
факторов национального и регионального уровней на формирование ло-
вушки среднего дохода в Казахстане.
Данные и методы. В ходе анализа использовались данные Бюро нацио-
нальной статистики Агентства по стратегическому планированию и ре-
формам Республики Казахстан и базы данных «Показатели мирового раз-
вития» (World Development Indicators). Для оценки риска бедности среди 
работающего населения и ловушки среднего дохода применялся индекс-
ный метод. Для проверки гипотез о влиянии различных факторов на рост 
валового национального дохода (ВНД) использовался корреляцион-
но-регрессионный анализ, проведенный с помощью программного паке-
та SPSS. Для оценки изменений в социально-экономическом развитии ре-
гионов применялся матричный метод.
Результаты. В статье представлен обзор основных теорий и концепций 
ловушки среднего дохода. Проведенный корреляционно-регрессионный 
анализ факторов, влияющих на ВНД на душу населения, выявил наличие 
сильных взаимосвязей с показателями добавленной стоимости в средне- 
и высокотехнологичных обрабатывающих производствах, ВВП на одного 
занятого, объемом инвестиций в основной капитал на душу населения, 
а также соотношением минимальной заработной платы и прожиточно-
го минимума. Исследование показывает, что, наряду с другими фактора-
ми, Казахстану необходимо учитывать сохранение устойчивых факторов 
бедности и неравенства на рынке труда. Отмечается, что для сокращения 
уровня бедности среди работающих граждан минимальный размер опла-
ты труда должен быть поднят выше черты бедности и поэтапно увеличен 
до 60 % от медианной заработной платы. Также показано, что важным на-
правлением для понимания природы и сокращения разрыва между ре-
гионами является анализ соотношения между валовым региональным 
продуктом (ВРП) на душу населения и валовой добавленной стоимостью 
(ВДС) на одного занятого.
Выводы. Проведенный анализ позволяет сформулировать ряд рекомен-
даций для экономической политики: необходимо придать промышлен-
ной политике селективный характер в  вопросах привлечения прямых 
иностранных инвестиций; совершенствовать систему межбюджетных 
отношений для снижения регионального неравенства; принимать дей-
ственные меры по  смягчению негативного влияния факторов бедности 
на рынке труда; а также сокращать неравенство в доходах за счет прогрес-
сивного налогообложения.
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哈萨克斯坦的中等收入陷阱与地区失衡

阿尔扎诺娃 、特列乌别尔金诺娃、德尼舍夫、萨德科夫、努尔兰诺娃
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摘要
现实性：经济增长放缓和陷入所谓的“中等收入陷阱”，是包括哈萨克
斯坦在内的发展中国家面临的主要挑战之一。在研究国家层面如何摆脱
这一陷阱的同时，区域发展不平衡的问题同样不容忽视。
研究目标：本文旨在分析国家和地区层面的因素对哈萨克斯坦形成中等
收入陷阱的影响。
数 据 与 方 法 ： 分 析 过 程 中 使 用 了 哈 萨 克 斯 坦 共 和 国 战 略 规 划
与 改 革 署 国 家 统 计 局 的 数 据 ， 以 及 “ 世 界 发 展 指 标 ” （ Wo r l d 
Development  Indicators）数据库。采用指数法评估劳动人口贫困风
险和中等收入陷阱。为检验各因素对国民总收入（GNI）增长影响的假
设，运用SPSS软件包进行了相关回归分析。采用矩阵法评估各地区社
会经济发展的变化。
研究结果：本文综述了中等收入陷阱的主要理论与概念。所进行的对人
均国民总收入影响因素的回归相关分析显示，人均国民总收入与中高技
术制造业增加值、人均GDP、人均固定资本投资额以及最低工资与最
低生活保障标准之比之间存在强相关关系。研究表明，除其他因素外，
哈萨克斯坦需要考虑劳动市场上持续性贫困与不平等因素的保留问题。
研究指出，为降低在职贫困人口比例，最低工资标准应提高到贫困线以
上，并逐步增加到中位工资的60 %。同时，为理解并缩小地区间差距，
分析人均地区生产总值与就业人员人均总增加值之间的关系也是一个重
要方向。
结论：通过分析可以提出以下经济政策建议：产业政策在吸引外国直接
投资方面应具有选择性；完善跨预算关系体系以缩小地区差距；采取有
效措施减轻劳动力市场贫困因素的负面影响；通过累进税制缩小收入不
平等。

关键词
经济、中等收入陷阱、经济增
长、区域不平等、最低工资、
中位工资、地区生产总值

供引用
Alzhanova, F., Tleuberdinova, A., 
Dnishev, F., Sadykov, E., Nur-
lanova, N. (2026). Middle-in-
come trap and regional dispari-
ties in Kazakhstan. R-Economy, 
12(2), 161–177. doi: 10.15826/re-
con.2026.12.2.010

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 

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) 1. 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-

1  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. (Akbayır 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 

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  identify 
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-

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 2 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 3 
and the World Development Indicators Database 4. 
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.

3  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).

4  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):

	 MWt = mt / wt,	  (1)

где MWt  — Kaitz  Index, %; wt  — median wage; 
mt — 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

Indicator
Vari-
able 

Code

Unit of 
Measure-

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 
capita FCIpc USD

GVA of medium- and high-tech in-
dustries in GVA of manufactur-
ing industry

MHTM  %

Minimum Wage Wmin USD
Gross Regional Product per capita GRPpc USD
Gross Value Added per employed 
person

GVA-
pep USD

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 Coefficients with GNI per Capita

GNIpc, USD GDPpp, USD PL, % MHTM ( %) FCIpc, USD Wmin, USD

GNIpc
Pearson correlation 1 0,908** –0,901** 0,920** 0,827** 0,881**
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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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 

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 

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 
the Republic of Kazakhstan. Retrieved from: https://stat.gov.kz (date of access: 01.12.2025).
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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 coefficients 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 
R² is close to the overall R², 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 FCIpc PL

GRPpc, 2022
Pearson correlation 1 0,996** 0,923** –0,464*

sig. (two-tailed) 0,000 0,000 0,020
N 20 20 20 20

GRPpc, 2023
Pearson correlation 1 0,994** 0,896** –0,531*

sig. (two-tailed) 0,000 0,000 0,008
N 20 20 20 20

GRPpc, 2024
Pearson correlation 1 0,990** 0,849** –0,501*

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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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 R², 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 coefficient (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 5
Model Summaryb

Model R R 
Square

Adjusted 
R Square

Std. Error 
of the Esti-

mate

Change Statistics
Durbin-
WatsonR Square 

Change F Change df1 df2 Sig. F 
Change

2022_1 0,996a 0,992 0,991 837,7676 0,992 992,702 2 17 0,000 1,952
2022_2 0,943a 0,888 0,875 3038,3398 0,888 67,620 2 17 0,000 2,018
2023_1 0,995a 0,990 0,988 1051,1770 0,990 808,306 2 17 0,000 2,261
2023_2 0,917a 0,841 0,822 4109,9903 0,841 44,930 2 17 0,000 1,614
2024_1 0,991a 0,982 0,980 1328,4342 0,982 469,786 2 17 0,000 2,062
2024_2 0,865a 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.

Table 6
Regression Models of the Determinants of GRP per Capita

Predictors Year Model

GVApep
2022 GRPpc= 121,3 + 0,522* GVApep
2023 GRPpc= –314,4 + 0,549* GVApep
2024 GRPpc= –51,27 + 0,568* GVApep

FCIpc, PL
2022 GRPpc= 9296,1 + 3,985* FCIpc –960,4* 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 Kazakhstan’s 
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-

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 diffi-
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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Identifying priorities for agricultural development in Russia’s ﻿
Ural federal district: a spatial modeling approach

I. V. Naumov , N. L. Nikulina
Institute of Economics of the Ural Branch of the Russian Academy of Sciences, Yekaterinburg, Russia; 
 naumov.iv@uiec.ru

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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Пространственный анализ приоритетов размещения 
сельскохозяйственных производств ﻿

в муниципальных образованиях Уральского федерального 
округа

И. В. Наумов , Н. Л. Никулина
Институт экономики Уральского отделения Российской академии наук, Екатеринбург, Россия; 
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АННОТАЦИЯ
Актуальность. В современных условиях обеспечение продовольственной 
безопасности и сбалансированного территориального развития является 
стратегической задачей для Российской Федерации. Усиливающаяся про-
странственная поляризация размещения сельскохозяйственных произ-
водств является угрозой продовольственной безопасности в Уральском 
федеральном округе (УрФО). Исследование, посвященное поиску прио-
ритетов размещения данных производств, является актуальным.
Цель исследования. Заключается в  поиске и  обосновании перспектив-
ных пространственных направлений развития сельского хозяйства в му-
ниципальных образованиях УрФО с применением оригинального мето-
дического подхода к  оценке и  моделированию приоритетов простран-
ственного развития на макрорегиональном уровне.
Данные и методы. Для оценки пространственной неоднородности раз-
мещения сельскохозяйственных производств использованы официаль-
ные данные Росстата по 198 муниципальным образованиям УрФО за пе-
риод 2012–2022 гг. В ходе исследования был разработан и апробирован 
авторский методический подход к  оценке и  моделированию приорите-
тов пространственного развития макрорегиона, основанный на  после-
довательном применении методов пространственной статистики: оценка 
кластеров и зон влияния через индексы Морана и Анселина для анализа 
сложившейся структуры агропроизводств и применение пространствен-
ной авторегрессионной модели с лагом — SAR — для проверки эффек-
тивности предложенных приоритетов. Новизной исследования является 
системное использование пространственного автокорреляционного ана-
лиза с применением различных матриц пространственных весов и про-
странственного авторегрессионного моделирования, а также оценки про-
странственных эффектов внутри макрорегиона.
Результаты. В  ходе апробации методического подхода были выявлены 
как сложившиеся, так и формирующиеся полюса роста агропроизводства 
в УрФО, характеризующиеся высокими объемами производства и значи-
тельным потенциалом развития соответственно. Также были определе-
ны зоны пространственного влияния данных полюсов, которые состави-
ли эмпирическую основу для стратегических рекомендаций, сформули-
рованных в рамках исследования.
Выводы. Исследование показало, что в  качестве ключевых простран-
ственных приоритетов развития сельского хозяйства в  УрФО должны 
стать развитие потенциальных полюсов роста и наращивание тесных ко-
операционных взаимосвязей с их зоной сильного и умеренного влияния. 
Теоретическая и  практическая значимость полученных результатов ис-
следования заключаются в возможности их использования для обосно-
вания механизмов реализации приоритетов пространственного разви-
тия сельского хозяйства и разработки органами государственной власти 
адресных мер, направленных на  снижение пространственных диспро-
порций в  размещении сельскохозяйственных производств и  усиление 
продовольственной безопасности макрорегионов.
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го развития, пространствен-
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乌拉尔联邦区各市镇农业产业布局优先级的空间分析

纳乌莫夫 、尼库林娜
俄罗斯科学院乌拉尔分院经济研究所，叶卡捷琳堡，俄罗斯；邮箱： naumov.iv@uiec.ru

摘要
现实性：当前条件下，保障粮食安全和实现区域协调发展是俄罗斯联邦
的一项战略任务。农业产业布局的空间极化日益加剧，对乌拉尔联邦区
的粮食安全构成威胁。因此，关于寻找这些产业布局优先方向的研究具
有现实意义。
研究目标：运用原创性方法框架，对宏观区域层面的空间发展优先级进
行评估与建模，从而在乌拉尔联邦区各市镇中寻找并论证具有前景的农
业发展空间方向。
数据与方法：为评估农业产业布局的空间异质性，研究使用了俄罗斯联
邦国家统计局关于乌拉尔联邦区198个市镇2012–2022年的官方数据。
在研究过程中，作者开发并验证了一套原创性方法论框架，用于评估和
建模宏观区域的空间发展优先级。该方法基于空间统计方法的依次应
用：通过莫兰指数和安塞林指数评估集群和影响区，以分析现有农业产
业结构；并使用空间滞后自回归模型（SAR）来验证所提优先级的有效
性。本研究的创新之处在于系统性地运用空间自相关分析（结合多种空
间权重矩阵）和空间自回归建模，并对宏观区域内部的空间效应进行了
评估。
研究结果：在该方法论的验证过程中，既识别出了乌拉尔联邦区内已形
成的农业增长极（以产量高为特征），也发现了正在形成的增长极（以
发展潜力大为特征）。同时划定了这些增长极的空间影响范围，为研究
提出的战略建议提供了实证依据。
结论：研究结果表明，乌拉尔联邦区农业发展的关键空间优先方向应是
培育潜在增长极，并加强与强影响区和中等影响区的紧密协作联系。该
研究成果既可为农业发展空间优先方向的实施机制提供理论依据，也可
为政府制定针对性措施、缩小农业产业布局空间差异、增强宏观区域粮
食安全提供实践参考。

关键词
空间发展优先方向、空间自相
关分析、SAR模型、空间相互
影响、市镇、农业
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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.

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-

fy 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 et al. (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; Seffrin 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 China’s 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 

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 Russia’s 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-

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 a low 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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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-
gion’s 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 

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

Variables

Sverdlovsk 
region

Tyumen 
region

Kurgan 
region

Chelyabinsk 
region

Matrix of 
normal linear 

distances

Matrix of 
normal lin-

ear distances

Matrix of nor-
mal linear dis-

tances

Matrix of nor-
mal adjacent 
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-
duction in municipalities, thousand rubles –0,61 (1,11) –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 
the year, units

0,008 (0,04) 0,02 (0.03) –0,08 (0.03)*** –0,06 (0,03)*

Ln(X2) — logarithm of the volume of sown areas of 
agricultural crops in farms of all categories, hectares 0,004 (0,33) 0,03 (0.04) 0,13 (0.11) 0,19 (0,1)**

Ln(X3) — logarithm of the area of ​​perennial plantings, 
hectares –0,38 (0,22)* 0,04 (0.03) 0,15 (0.08)** –0,07 (0,01)***

Ln(X4) — logarithm of the volume of mineral fertiliz-
ers applied to agricultural crops, centner 0,08 (0,03)*** –0,02 (0.01)** –0,005 (0.01) –0,01 (0,01)

Ln(X5) — logarithm of turnover of public catering 
(excluding small and medium-sized businesses), thou-
sand rubles

0,008 (0,01) 0,005 (0.01) –0,01 (0.01) –0,002 (0,01)

Ln(X6) — logarithm of the volume of all food prod-
ucts, thousand rubles 0,001 (0,01)

Ln(X7) — logarithm of the average monthly salary of 
employees of organizations, rubles 0,47 (0,97) –0,003 (0.01) 0,007 (0,01)

X8 — the share of unprofitable organizations in the 
municipality, % –0,16 (0,11) 0,12 (0.05)*** 0,14 (0.12) –0,11 (0,05)**

Ln(X9) — logarithm of the volume of accounts pay-
able of organizations, million rubles –0,17 (0,08)** 0,02 (0.02) 0,05 (0.03)* -0,04 (0,05)

Ln(X10) — logarithm of the average headcount of em-
ployees of organizations, people 0,21 (0.37)

Ln(X11) — logarithm of the volume of investments in 
fixed capital from the municipal budget, thousand ru-
bles

–0,04 (0,04) 0,006 (0.01) 0,02 (0.03) 0,003 (0,01)

Ln(X12) — logarithm of the volume of investments in 
fixed capital by organizations in the territory of the 
municipality, thousand rubles

–0,03 (0,02) –0,04 (0.03) 0,02 (0,01)

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 
buildings commissioned, sq. m –0,17 (0.05)***

Ln(X15) — logarithm of the volume of commis-
sioned individual residential buildings, sq.м –0,07 (0,09) –0,13 (0,09)

Ln(X16) — logarithm of the number of places in or-
ganizations implementing preschool education pro-
grams, pcs

1,54 (0.33)***

Ln(X17) — logarithm of the number of heat supply 
sources, units -0,03 (0,08) –0,05 (0.26) 0,59 (0,32)*

Ln(X18) — logarithm of the length of heating and 
steam networks in two-pipe calculation, m 0,06 (0,28)

Ln(X19) — logarithm of the length of the street water 
supply network, m 0,09 (0,19) 0,03 (0.09) –0,09 (0,14)

Ln(X20) — logarithm of the length of the street gas 
network, m –0,002 (0,07) –0,01 (0.01) –0,009 (0,01)
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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-

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.

Variables

Sverdlovsk 
region

Tyumen 
region

Kurgan 
region

Chelyabinsk 
region

Matrix of 
normal linear 

distances

Matrix of 
normal lin-

ear distances

Matrix of nor-
mal linear dis-

tances

Matrix of nor-
mal adjacent 
boundaries

Ln(X21) — logarithm of the length of the street sew-
er network, m 0,14 (0,09) -0,0003 

(0.012) -0,07 (0.11) 0,09 (0,15)

Ln(X22) — logarithm of the length of streets, drive-
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-
es), thousand rubles

–0,008 (0,02) 0,007 (0.01) –0,05 (0.02)*** –0,005 (0,01)

Ln(X25) — logarithm of the length of the replaced, re-
paired street sewer network, m –0,002 (0,01) –0,01 (0.01) –0,03 (0.01)** 0,004 (0,01)

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 
preventive organizations, units 0,06 (0,05) 0,002 (0.02) –0,19 (0.34) –0,02 (0,04)

Ln(X28) — logarithm of the volume of municipal sol-
id waste removed per year, thousand cubic meters 0,02 (0,05) 0,05 (0.03)** 0,09 (0.03)*** 0,006 (0,02)

Ln(X29) — logarithm of the volume of current expen-
diture on environmental protection, including pay-
ment for environmental services, thousand rubles

–0,02 (0,02) –0,01 (0.03) 0,03 (0.01)** –0,002 (0,004)

S. E. of regression 0,30 0.14 0.35 0,52
Sumsquaredresid 25,06 4.22 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; 
*** — p < 0.01.

Source: compiled by the authors.

Table 1
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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 the longer 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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Spatial multiplicity of child malnutrition in Nigeria

E. G. Jerumeh , A. O. Adepoju, B. T. Omonona, F. A. Sowunmi, O. A. Obayelu
Department of Agricultural Economics, University of Ibadan, Oyo State, Nigeria;  genesisjerumeh@gmail.com

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.

Пространственная множественность детского недоедания 
в Нигерии

Э. Г. Джеруме , А. O. Адеподжу, Б. Т. Омонона, Ф. А. Совунми, О. А. Обайелу
Департамент экономики сельского хозяйства, Университет Ибадана, штат Ойо, Нигерия; 
 genesisjerumeh@gmail.com

АННОТАЦИЯ
Актуальность. Детское недоедание в  Нигерии характеризуется значи-
тельной географической вариативностью, обусловленной экологически-
ми, социально-экономическими и демографическими факторами. Пони-
мание этой пространственной множественности имеет ключевое значе-
ние для разработки адресных и эффективных мер вмешательства.
Цели исследования. Выявить и картографировать географические класте-
ры (горячие и холодные точки) детского недоедания, а также изучить фак-
торы, влияющие на детское недоедание в сенаторских округах Нигерии.
Данные и методы. В данном исследовании были применены методы про-
странственной автокорреляции и пространственные регрессионные мо-
дели для изучения распределения и  детерминант детского недоедания 
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по  109  сенаторским округам при использовании данных Нигерийского 
демографического и медицинского обследования 2018 года (NDHS).
Результаты. Полученные данные свидетельствуют о  значительной про-
странственной кластеризации показателей недостаточности питания, та-
ких как задержка роста, недостаточный вес и истощение, особенно в се-
веро-западных и северо-восточных штатах, таких как Сокото, Замфара, 
Кебби, Йобе, Борно и Кано. И наоборот, более низкие показатели недо-
едания (холодные точки) наблюдаются в  юго-западных, юго-южных, 
юго-восточных и некоторых северо-центральных округах. Положитель-
ное значение индекса Морана подтверждает пространственную зависи-
мость в отношении недостаточности питания, в то время как избыточ-
ное питание такой закономерности не показало. Ключевые предикторы 
включают образование матери, ИМТ матери, размер домохозяйства, воз-
раст матери, индекс благосостояния, прием добавок с витамином А, раз-
мер фермы, количество осадков и площадь сенаторского округа.
Выводы. Исследование подчеркивает критическую роль географии в ис-
ходах недоедания, акцентируя выявление горячих и холодных точек как 
основу для интервенций. Это указывает на  необходимость политики, 
специфичной для каждого округа и пространственно-ориентированной, 
учитывающей локальные факторы недоедания, чтобы обеспечить более 
эффективное распределение ресурсов и улучшить показатели питания.

尼日利亚儿童营养不良的空间多样性

杰鲁梅 、阿德波朱、奥莫诺纳、索温米、奥巴耶卢
伊巴丹大学农业经济系，奥约州，尼日利亚；邮箱： genesisjerumeh@gmail.com

摘要
现实性：尼日利亚的儿童营养不良问题具有显著的地理差异，这种差异
是由生态、社会经济和人口因素共同造成的。理解这种空间多样性对于
制定有针对性和有效的干预措施至关重要。
研究目标：识别并绘制尼日利亚儿童营养不良的地理集群（热点和冷
点），并研究影响尼日利亚各参议院选区儿童营养不良的因素。
数据与方法：本研究利用2018年尼日利亚人口与健康调查（NDHS）数
据，采用空间自相关方法和空间回归模型，考察了109个参议院选区儿
童营养不良的分布及其决定因素。
研究结果：营养不良指标（如发育迟缓、体重不足和消瘦）存在显著的
空间聚集性，尤其是在西北部和东北部的各州，例如索科托、赞法拉、
凯比、约贝、博尔诺和卡诺。相反，较低的营养不良发生率（冷点）则
出现在西南部、南南部、东南部以及部分中北部选区。莫兰指数的正值
证实了营养不良存在空间依赖性，而营养过剩则未表现出这种规律。关
键的预测因素包括母亲的教育水平、母亲的体质指数、家庭规模、母亲
年龄、福利指数、维生素A补充剂的摄入、农场规模、降水量以及参议
院选区的面积。
结论：本研究强调了地理因素在营养不良问题中的关键作用，着重指出
识别热点和冷点是实施干预措施的基础。这表明需要制定针对各选区具
体情况的、以空间为导向的政策，充分考虑当地营养不良的影响因素，
以确保更有效地分配资源并改善营养状况。
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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 1). Malnutrition, defined 
as insufficient (undernutrition) or excessive (over-
nutrition) caloric intake, remains a global public 
health challenge (WHO, 2023 2). Undernutrition 
manifests as stunting, wasting, underweight, and 
micronutrient deficiencies, while overnutrition 
leads to obesity and diet-related diseases (WHO, 
2016 3, 2020 4). 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 
(UNICEF, 2021 5). 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 6). 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. (UNICEF, 2019 7).

1  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). UNICEF, WHO & World Bank Group.

3  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).

4  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).

5  UNICEF. (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).

6  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  UNICEF. (2019). Malnutrition definition. Retrieved 
from: http://www.unicef.org/2019n4/malnutritiondefinition.
html (date of access: 10.06.2025).

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, 
1990 8) and 7 % in 2018 (NBS, 2018 9). 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, 
2024 10). 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 11). 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, 2021 12).

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.

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

10  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).

11  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).

12  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 13, 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 14) 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 

13  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].

14  Population Commission (NPC) [Nigeria] and  ICF. 
(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).

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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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 15), these re-
sults from soft factors (socioeconomic character-

15 United Nations Development Programme (UNDP). 
(2011). Human Development Report 2011: Sustainability and 
equity: A better future for all. New York : UNDP.

istics, social networks, human capital) and hard 
factors (institutions, resource endowments, cli-
mate, economic and political conditions). Krug-
man’s (1991) theory suggests that locations dif-
ferentiate  into core and periphery. Core regions 
are wealthier and more advanced, while periph-
eries lag (Klimczuk  & Klimczuk-Kochańska, 
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-

Figure 1. Chart flow showing the determinants of the spatial multiplicity in Nigeria
Source: adapted from Jerumeh (2024).
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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-
ran’s I 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):

	 Z
X

ij
ij j=
-m

s
,	  (1)

where Z = anthropometric  indicator; Xij = un-
observed  value of the  ith child; σ = mean of the 
reference population; µ = standard deviation of 
the reference population.

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-

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):
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where Φ1 is the anthropometric value in district i, 
Φ is the sample mean, Φ_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):

	 E I
n

( ) .=
-
-
1
1

	  (3)

As shown  in equation 3, following Oliveau 
and Guilmoto (2005 16), 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 Moran’s I is given as following (Levine, 
2004) and given as expressed in equation (4):

	 I Si
i

id d
d d

n

=
-

-
= №
еF F

F F
s2

1 1

[ ( )],
,
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where  Is the average  value of the anthropomet-
ric measure in the neighbouring districts (where 
d ≠ 1) and σ 2 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  Oliveau, S. & Guilmoto, C. Z. (2005). Spatial correla-
tion and demography Exploring India’s demographic patterns’ 
paper presented at the XXVe Congrès International de la Pop-
ulation. Tours, France.
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models is the estimation of the OLS model to de-
termine Moran’s I statistics and the extent of spa-
tial autocorrelation  in the error term. The OLS 
model  is generally expressed as shown  in Equa-
tion (5):

	 Y Xi ir r i
r

R

= +
=
е b m

1

,	  (5)

where Yi Represent observations on the preva-
lence of underweight, X is the vector of explanato-
ry variables for the rth variable, where r = 1, …, Q; 
βr  is the parameter estimate and μi  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 X W Y Xi k ik k ir r i
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R
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where Yi and Yk Represent the proportion of un-
derweight children  in  i and k locations, respec-
tively, γ  is the spatial autoregressive coefficient. 
Wi, k  Is the n by n spatial weight matrix between 
location i and k, βr is the parameter estimate and 
μi 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 = γWY + Xβ + μ.	  (7)

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

Spatial Error Model
The spatial Error Model is given by

	 m l ei ik k i
k

n

W Y= +
=
е ,

1
	  (8)

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

	 Y = λWε + μ.	  (9)

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

	 Yi = β0 + β1CSEXi + β2AGCi + 

	 + β3MEDUCi + β4HSIZi + β5BWITi + 

	 + β6MAGEi + β7CWEi + β8FEDUCi + 

	 + β9VITAi + β10FSIZi + β11NLIVESi + 

	 + β12FOCPi + β13FEDUCi + β14PWIi + 

	 + β15MWIi + β16RWIi + β17AODi + 

	 + β18AVRi + μi.	  (10)

Yi 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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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 1
Prevalence of underweight, stunting, wasting and overweight in Nigeria

Nutritional Indicator Underweight 
(W\A) No. ( %)

Stunting (H/A)
No. ( %)

Wasting 
(W/H) No. ( %)

Overweight
(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)

Source: authors’ computation from 2018 NDHS data.

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 (I) –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 Moran’s 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.

Figure 3. Mapping  the Spatial Clusters of Under-
Five Underweight across SDs in Nigeria

Source: developed by authors.
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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 affect-
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 

(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 Nigeria’s 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.

Figure 4. Mapping the Spatial Clusters of Un-
der-Five Wasting across SDs in Nigeria

Source: developed by authors.

Figure 5. Mapping the Spatial Clusters of 
Under-Five Underweight across SDs in Nigeria

Source: developed by authors.
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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
Percentage of fathers with Agriculture as the main 
occupation 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 ±0.21
Percentage of households having livestock 0.74 ±0.12 0.39 ±0.21
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 ±0.26

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 
Dependence Test

Coldspot SDs Hotspot SDs
Statistic Df p‑value Statistic Df p‑value

Spatial Error
Moran’s I –0.65 1 1.49 0.57 1 0.57
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

Spatial Lag
LM 1.75 1 0.19 0.06 1 0.80
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 
R² of 0.71 indicates the model explains 71 % of 
the  variation  in underweight  incidence. The 
coldspot model shows a lower R² but remains 
significant at the 1 % level.

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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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).

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 (χ² = 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 

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)

Diagnostic Tests
F (10,45)

Prob>F = 0.0086
R Squared- 0.24
Root MSE= 0.04

F (5,16)
Prob>F = 0.0000
R Squared- 0.71
Root MSE= 0.06

Source: authors’ calculations.
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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-

Table 6
Tests for Heteroscedasticity and Multicollinearity in the Regression Models

Test
Coldspots Hotspots

Statistics Value Statistics Value

Heteroscedasticity (Breush-Pagan/Cook Weisberg Test)
Chi2 (1) 3.34 Chi2 (1) 0.65
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.

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

ID 
No. Senatorial District Code ID 

No. Senatorial District Code ID 
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 FEDERAL CAPITAL 
TERRITORY FCT 79 OGUN EAST OGE

6 ADAMAWA SOUTH ADS 43 GOMBE CENTRAL GOC 80 OGUN WEST OGW

7 AKWA-IBOM NORTH 
EAST AKE 44 GOMBE NORTH  GON 81 ONDO CENTRAL ONC

8 AKWA-IBOM NORTH 
WEST AKW 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 OSC
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 PLATEAU NORTH PLN
18 BAYELSA WEST BYW 55 KANO CENTRAL KOC 92 PLATEAU SOUTH 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 SOKOTO NORTH SON
24 CROSS RIVER CENTRAL CRC 61 KEBBI CENTRAL KEC 98 SOKOTO SOUTH SOS
25 CROSS RIVER NORTH 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 ZAMFARA CEN-
TRAL 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

http://r-economy.com


Online ISSN 2412-0731

210 r-economy.com

R-ECONOMY, 2026, 12(2), 210–231 doi 10.15826/recon.2026.12.2.013

doi 10.15826/recon.2026.12.2.013
JEL B17, C13, F14, F19, N55
UDK 339.5

Evaluating global competitiveness, specialization ﻿
and market structure of the apparel sector: ﻿

a study on BIMSTEC member nations

I. Singha , D. Neogi, P. Acharjee, A. Singh
Department of Management, Humanities and Social Sciences, National Institute of Technology Agartala, Jirania, 
India;  sindrajit1995@gmail.com

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.

Оценка глобальной конкурентоспособности, специализации 
и рыночной структуры швейного сектора: исследование 

на примере стран — членов БИМСТЕК

И. Сингха , Д. Неоги, П. Ачарджи, А. Сингх
Департамент менеджмента, гуманитарных и социальных наук, Национальный технологический инсти-
тут Агарталы, Джирания, Индия;  sindrajit1995@gmail.com

АННОТАЦИЯ
Актуальность. В то время как исследовательская литература в основном 
сосредоточена на конкурентоспособности торговли на уровне отдельных 
стран или мировых лидеров в производстве одежды, сравнительный ана-
лиз в рамках региона БИМСТЕК остается ограниченным. Настоящее ис-
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следование вносит вклад в литературу, применяя множественные торго-
вые индексы и передовые статистические методы для оценки потенциала 
торговли одеждой стран — членов БИМСТЕК.
Цель исследования. Оценка торговой конкурентоспособности, специ-
ализации и  рыночной концентрации трикотажных и  нетрикотажных 
швейных изделий, а  также изучение наличия значительных различий 
в торговых показателях между странами БИМСТЕК.
Данные и методы. Исследование опирается на страновые торговые дан-
ные из базы данных Observatory of Economic Complexity (OEC) за период 
2005–2023 гг. В нем применяются индекс Балассы, выявленное симметрич-
ное сравнительное преимущество (RSCA), выявленное сравнительное 
преимущество (RCA), индекс Лафея и  индекс рыночной концентрации 
(MCI). Кроме того, для анализа статистических различий между страна-
ми используются ANOVA Уэлча и апостериорный тест Геймса — Хауэлла.
Результаты. Бангладеш становится страной с  наилучшими показателя-
ми, за ней следуют Индия, Шри-Ланка и Мьянма по обеим товарным ка-
тегориям. Шри-Ланка (по трикотажным изделиям) и Мьянма (по нетри-
котажным изделиям) являются относительно более сильными участни-
ками в  рамках БИМСТЕК. Напротив, Таиланд и  Непал демонстрируют 
более слабые результаты, в то время как Бутан стабильно показывает са-
мые низкие торговые показатели по обеим товарным группам. Результа-
ты ANOVA Уэлча подтверждают статистически значимые различия меж-
ду странами по всем выбранным индексам, а апостериорный анализ вы-
являет неоднородные попарные различия.
Выводы. Исследование предоставляет всестороннюю оценку эффектив-
ности торговли одеждой в странах БИМСТЕК и предлагает практически 
значимые для политики выводы для укрепления региональной торговой 
интеграции и повышения конкурентоспособности в швейном секторе.

评估服装行业的全球竞争力、专业化和市场结构： 
以环孟经济合作组织成员国为例

辛哈 、尼奥吉、阿查里亚、辛格
管理、人文与社会科学系，阿加尔塔拉国立技术学院；邮箱： sindrajit1995@gmail.com

摘要
现实性：尽管现有研究文献主要聚焦于单个国家层面的贸易竞争力或全
球服装生产领先国家，但针对环孟经济合作组织区域内部的比较分析仍
然有限。本研究通过运用多种贸易指数和先进的统计方法，对环孟经济
合作组织成员国的服装贸易潜力进行评估，从而为相关文献做出贡献。
研究目标：评估针织和非针织服装产品的贸易竞争力、专业化和市场集
中度，并考察环孟经济合作组织各国之间贸易指标是否存在显著差异。 
数 据 与 方 法 ： 本 研 究 基 于 经 济 复 杂 性 观 察 站 （ O E C ） 数 据 库
2005–2023年间的国家贸易数据。研究采用了巴拉萨指数、对
称性显性比较优势指数（RSCA）、显性比较优势指数（RCA）
、 拉 菲 指 数 和 市 场 集 中 度 指 数 （ M C I ） 。 此 外 ， 还 运 用 了 韦 尔
奇方差分析和盖姆斯-豪威尔检验来分析各国之间的统计差异。 
研究结果：孟加拉国成为表现最好的国家，其次是印度、斯里兰卡和
缅甸，在这两类商品中均是如此。斯里兰卡（针织品）和缅甸（非
针织品）是环孟经济合作组织内部相对较强的参与者。相比之下，
泰国和尼泊尔的表现较弱，而不丹在这两类商品中的贸易指标始终最
低。韦尔奇方差分析结果证实，各国在所有选定指标上均存在统计上
的显著差异，事后检验进一步揭示了各配对组之间非均质的差异。 
结论：本研究对环孟经济合作组织成员国的服装贸易表现进行了全面评
估，并为加强区域贸易一体化、提升服装行业竞争力提供了具有政策实
践意义的建议。

госекторальному техническо-
му и экономическому сотруд-
ничеству (БИМСТЕК), торго-
вая специализация, рыночная 
концентрация, эффективность 
торговли
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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) 1. 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) 2, the region is home to nearly 

1  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).

2  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-
eignRelation/India-BIMSTE‑2025 (date of access: 15.06.2025).

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) 3. The sector 
contributes around 10.35 % of total GDP of Ban-
gladesh (Bangladesh Bank, 2023) 4. 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.) 5. 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.

3  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).

4  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). 

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

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 Wörz (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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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 Türkekul (2023) analyzed the export 
competitiveness of the yarn and weaving sector in 
Türkiye, 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 Türkiye 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-

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) 6 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 

6  The Observatory of Economic Complexity. (2024). Re-
trieved from: https://oec.world/en (date of access: 15.06.2025).

Figure 1. Conceptual framework
Source: compiled by the authors.
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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.

	 BI
X X

X X
ij i

wj w

=
/
/

,	  (1)

here, Xij denotes the export of particular product j 
by country i; Xi signifies the overall export value of 
country i; Xwj depicts the world export of product j; 
Xw 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 B
B

=
-
+

1
1

.	  (2)

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 Ignjatijević et al. (2015) proposed an 

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

countries. Furthermore, 
j
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try’s total export value and 
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1
 represents its to-

tal import value.

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.
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here, xj signifies particular product export, mj in-
dicates particular product  import, and N, the 
number of products.

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):

	 MCIij m

ij

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

Furthermore, to examine differences among the 
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 

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).

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).

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).

http://r-economy.com
https://oec.world/en


Online ISSN 2412-0731

219 r-economy.com

R-ECONOMY, 2026, 12(2), 210–231 doi 10.15826/recon.2026.12.2.013

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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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.

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. India’s 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-

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 5.42 –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 4.43 –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).
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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 2.41
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 5.42 0.28 11.27 0.16
2021 22.97 –0.30 0.93 5.21 0.21 11.04 0.17
2022 23.41 –0.11 0.92 5.13 0.34 12.44 0.19
2023 23.06 –0.13 0.79 4.91 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 3.91 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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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-

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, 

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 32.47 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).
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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 
MCI 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 

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 

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 42.41 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 45.94 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).
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Table 11
Summary of Welch’s ANOVA Results for Trade Indices for HS 61 Products, 2005–2023

Trade 
index

Statis-
tics

Bangla-
desh Bhutan India Myanmar Nepal Sri  

Lanka Thailand F‑ statis-
tics

Prob (F‑ 
statistics)

Balassa
Mean 37.07123 0.05732 2.20551 3.78303 2.79078 19.8847 0.84359

896.200 0.0000
N 19 19 19 19 19 19 19

Lafay
Mean 21.29884 –0.1141 1.22152 1.99404 0.51843 10.9187 0.40827

1286.000 0.0000
N 19 19 19 19 19 19 19

RCA
Mean 4.469763 –1.7154 2.4306 1.68509 –0.0518 2.4439 2.31981

95.150 0.0000
N 19 19 19 19 19 19 19

RSCA
Mean 0.947031 –0.9118 0.36981 0.26405 0.46086 0.90389 –0.1134

189.300 0.0000
N 19 19 19 19 19 19 19

MCI
Mean 29.18789 69.552 32.2724 35.0896 35.5437 43.1391 40.6957

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 
index

Statis-
tics

Bangla-
desh Bhutan India Myanmar Nepal Sri  

Lanka Thailand F‑ statis-
tics

Prob (F‑ 
statistics)

Balassa
Mean 33.05935 0.01047 2.5901 10.5288 5.33608 16.2029 0.49078

329 0.0000
N 19 19 19 19 19 19 19

Lafay
Mean 18.78613 –0.1394 1.46764 5.66518 1.23695 8.87157 0.19489

431.1 0.0000
N 19 19 19 19 19 19 19

RCA
Mean 3.297443 –2.4734 2.44781 2.71543 –0.0591 2.07978 1.35816

115.4 0.0000
N 19 19 19 19 19 19 19

RSCA
Mean 0.940319 –0.9795 0.43544 0.78594 0.65295 0.88284 –0.3693

1139 0.0000
N 19 19 19 19 19 19 19

MCI
Mean 37.06674 65.304 31.847 38.3968 34.5934 47.1468 36.9071

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

Trade Indices
Product 61 Product 62

Bartlett’s K squared 
Test

Shapiro Wilk normal-
ity Test Statistics

Bartlett’s K squared 
Test

Shapiro Wilk normal-
ity Test Statistics

Balassa 246.71*** 0.84997*** 343.74*** 0.88565***
Lafay 153.13*** 0.8802*** 167.31*** 0.91551***
RCA 70.958*** 0.96846*** 62.794*** 0.9641***

RSCA 306.11*** 0.82546*** 197.48*** 0.90326***
MCI 154.85*** 0.80482*** 42.21*** 0.94626***

Notes: ***: p < 0.01.
Source: authors’ estimations.

advantage in both product categories within BIM-
STEC. The Lafay  index further confirms strong 
specialization, while the MCI suggests a medium 
level of export diversification. This competitive-
ness in the ready-made garment sector is largely 

driven by low-cost labour, large-scale production 
capacity, an export-oriented  industrial structure, 
and supportive government policies (Junayed & 
Akter, 2023), positioning Bangladesh as a global 
leader in this industry.
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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).

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.

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.
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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

H. Sumarsono , B. S. Narmaditya, F. Rahmawati, S. H. Utomo, P. H. Prayitno, A. Pratama
Faculty of Economics and Business, Universitas Negeri Malang, Indonesia;  hadi.sumarsono.fe@um.ac.id

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.

Оценка социальных и экономических детерминант 
регионального экономического роста ﻿

в Восточной Яве, Индонезия

Х. Сумарсоно , Б. С. Нармадитья, Ф. Рахмавати, С. Х. Утомо, П. Х. Прайитно, А. Пратама
Факультет экономики и бизнеса, Университет Негери Маланг, Индонезия;  hadi.sumarsono.fe@um.ac.id

АННОТАЦИЯ
Актуальность. В данном исследовании изучается, как социально-эконо-
мические факторы, такие как бедность, капитальные расходы и челове-
ческое развитие, формируют экономический рост в Восточной Яве, Ин-
донезия. Понимание этих взаимосвязей важно, поскольку они помогают 
объяснить, как ключевые переменные развития взаимодействуют, влияя 
на региональные экономические показатели. Являясь одной из самых гу-
стонаселенных и  экономически разнообразных провинций Индонезии, 
Восточная Ява представляет собой критически важный контекст для ана-
лиза роли государственного вмешательства и диспропорций в развитии, 
формирующих экономические результаты.

Original Paper

© Sumarsono H., Narmaditya B. S., Rahmawati F., Utomo S. H., Prayitno P. H., Pratama A., 2026

232–246

Keywords 
capital expenditure, economic 
growth, economic development, 
general allocation fund, 
government intervention, human 
development index, poverty, 
regional economy

For citation
Sumarsono, H., Narmadi-
tya, B. S., Rahmawati, F., Uto-
mo, S. H., Prayitno, P. H., Prat-
ama, A. (2026). Assessing so-
cial and economic determinants 
of regional economic growth in 
East Java of Indonesia. R-Econ-
omy, 12(2), 232–246. doi: 
10.15826/recon.2026.12.2.014

Ключевые слова 
капитальные расходы, эконо-
мический рост, экономическое 
развитие, общий аллокацион-
ный фонд, государственное 
вмешательство, индекс чело-
веческого развития, бедность, 
региональная экономика

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


Online ISSN 2412-0731

233 r-economy.com

R-ECONOMY, 2026, 12(2), 232–246 doi 10.15826/recon.2026.12.2.014

Цель исследования. Данное исследование изучает взаимосвязь между 
Индексом человеческого развития (ИЧР), бедностью, Общим аллокаци-
онным фондом (ОАФ), капитальными расходами и региональным эконо-
мическим ростом в Восточной Яве, Индонезия.
Данные и методы. Используется модель панельной регрессии с фикси-
рованными эффектами на основе данных по округам/городам Восточной 
Явы за период 2018–2023 гг. Данные получены из Статистического управ-
ления Индонезии (BPS) и Генерального директората по фискальному ба-
лансу Министерства финансов.
Результаты. Полученные результаты показывают, что ИЧР и капиталь-
ные расходы оказывают положительное влияние на региональный эконо-
мический рост в Восточной Яве, в то время как бедность оказывает отри-
цательное влияние. Напротив, установлено, что ОАФ не оказывает зна-
чимого влияния на экономический рост. Новизна данного исследования 
заключается в его субнациональном панельном подходе, который учиты-
вает региональную гетерогенность детерминант роста, обычно скрытую 
при анализе на национальном уровне.
Выводы. Результаты имеют актуальные следствия как для теории, так 
и для политики в области регионального экономического развития, осо-
бенно в  отношении ограниченной эффективности ОАФ в  содействии 
экономическому росту в Восточной Яве.

印度尼西亚东爪哇省区域经济增长的社会与经济决定因素评估

苏玛尔索诺 、纳尔马迪蒂亚、拉赫玛瓦蒂、乌托莫、普拉伊特诺、普拉塔玛
经济与商业系，玛琅国立大学，印度尼西亚；邮箱： hadi.sumarsono.fe@um.ac.id

摘要
现实性：本研究考察了贫困、资本支出和人类发展等社会经济因素如何
塑造印度尼西亚东爪哇省的经济增长。理解这些关系至关重要，因为它
们有助于解释关键发展变量如何相互作用，从而影响区域经济表现。作
为印度尼西亚人口最稠密、经济最多元化的省份之一，东爪哇为分析政
府干预和发展差距在塑造经济成果中的作用提供了至关重要的背景。
研 究 目 标 ： 本 研 究 考 察 了 印 度 尼 西 亚 东 爪 哇 省 的 人 类 发 展 指 数
（HDI）、贫困率、一般分配基金（DAU）、资本支出与区域经济增
长之间的关系。
数据与方法：采用基于东爪哇省县/市2018–2023年数据的固定效应面
板回归模型。数据来源于印度尼西亚统计局（BPS）和财政部财政平衡
总司。
研究结果：研究结果显示，人类发展指数（HDI）和资本支出对东爪哇
省区域经济增长产生正向影响，而贫困则产生负向影响。相比之下，一
般分配基金（DAU）对经济增长未表现出显著影响。本研究的创新之处
在于采用次国家层面的面板方法，能够捕捉到通常在国家层面分析中被
掩盖的增长决定因素的区域异质性。
结论：研究结果对区域经济发展的理论研究与政策实践均具有重要现实
意义，尤其揭示出一般分配基金（DAU）在推动东爪哇省经济增长方面
效果较为有限。
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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-

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-
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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 (Ali, 
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; 

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 
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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 

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.
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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, 

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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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:

	 EGit = α + β1HDIit + β2POVit + 

	 + β3CPXit + β4GAFit + μit. 	  (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.

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 

Table 1
Variable and Measurement

Code Variables Operational definition Source Unit

EG Economic 
Growth

Economic growth is measured using the annual percentage 
change in real Gross Regional Domestic Product (GRDP). 
In the regression analysis, the variable is log-transformed, 
while descriptive statistics are reported in percentage terms

Statistics Indonesia 
(BPS)

 % (per-
centage 
growth)

HDI Human Devel-
opment Index

The Human Development Index (HDI) is a composite in-
dex measuring average achievement in three basic di-
mensions of human development: a long and healthy life, 
knowledge, and a decent standard of living

Statistics Indonesia 
(BPS)

Index 
score

POV Poverty
Poverty refers to the inability of individuals or households 
to meet basic food and non-food needs, as measured by ex-
penditure-based poverty lines

Statistics Indonesia 
(BPS)  %

CPX Capital Expen-
diture

Capital expenditure refers to regional government spending 
used to acquire fixed assets such as infrastructure, public fa-
cilities, and other long-term assets that support public ser-
vice delivery and economic activity

Directorate Gener-
al of Fiscal Balance, 
Ministry of Finance 
(DGFB)

Billion 
rupiah

GAF General Alloca-
tion Fund

The General Allocation Fund is a central government trans-
fer to regional governments intended to finance general re-
gional needs. It has a block grant nature and can be used to 
fund both operational and capital expenditures.

Directorate Gener-
al of Fiscal Balance, 
Ministry of Finance 
(DGFB)

Billion 
rupiah

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).
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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-

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 (coefficient = 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, 

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

Note: b = Consistent under H0 and Ha; obtained from xtreg; B = Inconsistent under Ha, efficient under H0; obtained from xtreg; 
Test of H0: Difference in coefficients not systematic
chi2(4) = (b–B)’ [(V_b–V_B)^(–1)](b–B) = 62.29
Prob > chi2 = 0.0000.
Source: calculated by the authors.
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Table 4
Feasible Generalized Least Squares

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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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, 

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-

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.

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).
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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-

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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