B Stable Economy Journal

University of
Sistan and Baluchestan

Online ISSN: 2821 - 1049

Poverty Gap Analysis in Light of Economic Complexity

Akbar Komijani''®' | Ali Tavassoli Nia?
1. Corresponding Author, Professor, Faculty of Economics, University of Tehran, Tehran, Iran, komijani@ut.ac.ir.
2. Master in Economics, Faculty of Economics and Administrative Sciences, University of Mazandaran, Babolsar, Iran,
alitavassoli1l994@gmail.com
Article Info ABSTRACT

Article type: Poverty reduction has long been one of the core objectives of sustainable
development. Economic complexity, as an indicator of a country’s
technological, human capital, and structural capacity to produce sophisticated

Research paper

Article history: and diversified goods, can play a critical role in shaping income distribution
Received:7 September and welfare. This study aims to examine the impact of economic complexity
2025 on the poverty gap across 50 selected countries during the period 2010-2024.

Using a dynamic panel data model estimated through the System Generalized
Method of Moments (System GMM), the analysis further considers four
December 2025 distinct scenarios for developed countries, high-income economies, resource-
Accepted:24December2025  rich countries, and those with an economic complexity index (ECI) above the
online: 26 December 2025  9lobal average. The baseline results reveal that higher economic complexity
generally reduces the poverty gap, although in some groups the relationship
turns positive, implying that technological sophistication may exacerbate

Revised in revised form: 8

JEL: 132, G21, C23 inequality. Moreover, real GDP per capita growth is found to decrease the
poverty gap, while unemployment, urbanization, and the industry-to-
Keywords: agriculture value-added ratio significantly increase it. Inflation is statistically

insignificant. These findings suggest that in highly complex economies,

complementary policies are essential to mitigate inequality and ensure that

the benefits of economic sophistication are distributed more inclusively

across society.

Cite this article: Komijani, A. & Tavassoli Nia, . (2025). Poverty Gap Analysis in Light of Economic Complexity. Stable
Economy Journal, 6 (4), 135-159. DOI: 10.22111/sedj.2025.53374.1630

Economic Complexity,
Poverty Gap,
Dynamic Panel Data,

© The Author(s). Publisher: University of Sistan and Baluchestan
@ @ @ DOI: 10.22111/sedj.2025.53374.1630

BY NC



https://orcid.org/0000-0003-0877-1566

Poverty Gap Analysis in Light of Economic Complexity 136

Extended Abstract

Introduction

Poverty remains one of the most enduring and multifaceted challenges confronting the global economy.
Despite substantial progress in economic growth, globalization, technological advancement, and
international integration over recent decades, poverty continues to affect a large proportion of the world’s
population. The persistence of poverty is not merely a manifestation of insufficient income but rather reflects
deep-rooted structural, institutional, and productive constraints. As a result, poverty undermines human
development, weakens social cohesion, and limits the capacity of societies to achieve sustainable and
inclusive growth.

From a policy perspective, poverty reduction has long been regarded as a central objective of national
governments and international organizations. Traditional poverty alleviation strategies have largely
emphasized macroeconomic growth, income redistribution, and social welfare programs. While these
approaches have yielded important gains, especially in reducing extreme poverty in certain regions, they
often fail to address the underlying productive structures that generate persistent inequality and exclusion.
Consequently, an increasing body of development economics literature has directed attention toward
structural transformation, productive capabilities, and knowledge accumulation as fundamental drivers of
long-term development outcomes.

Within this evolving literature, the concept of economic complexity has emerged as a powerful analytical
framework for understanding differences in development trajectories across countries. Economic
complexity focuses on the productive knowledge embedded in an economy and captured by the diversity
and sophistication of the goods it produces and exports. The Economic Complexity Index (ECI), introduced
by Hausmann and Hidalgo, provides a quantitative measure of a country’s accumulated productive
capabilities by examining the structure of its export basket. Economies with higher ECI values tend to export
a wider range of complex and less ubiquitous products that require advanced technologies, skilled labor,
and sophisticated organizational processes.

Theoretically, higher economic complexity is associated with greater innovation capacity, higher
productivity, and more resilient growth patterns. By facilitating diversification away from primary
commodities and low-value-added activities, economic complexity is expected to foster structural
transformation and create employment opportunities that can reduce poverty. However, the distributional
effects of economic complexity are not necessarily uniform or automatic. In particular, if technological
upgrading disproportionately favors skilled labor or capital-intensive sectors, the benefits of complexity
may accrue primarily to higher-income groups, potentially exacerbating poverty among marginalized
populations.

Empirical research on economic complexity has primarily focused on its relationship with economic growth,
income inequality, and export performance. Comparatively fewer studies have examined the direct impact
of economic complexity on poverty, and even fewer have considered poverty depth rather than poverty
incidence. Moreover, existing studies often assume homogeneous effects across countries, overlooking
heterogeneity arising from differences in income levels, institutional capacity, labor market structures, and
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redistributive mechanisms. Addressing these gaps is essential for formulating effective and context-specific
development policies.

This study seeks to contribute to the literature by examining the impact of economic complexity on the
poverty gap—a measure of poverty depth—in a panel of 50 selected countries over the period 2010-2024.
By focusing on the poverty gap instead of the headcount ratio and by explicitly accounting for heterogeneity
across country groups, the study provides a more nuanced and policy-relevant understanding of the
complexity—poverty nexus.

Methodology
The empirical investigation is conducted using annual panel data for 50 selected countries spanning the

period from 2010 to 2024. The choice of countries is dictated by data availability and the desire to include
economies at different stages of development. The dependent variable is the poverty gap, which measures
the average shortfall of income or consumption of poor individuals from the international poverty line of
USD 1.90 per day. This measure captures not only the prevalence of poverty but also its intensity, making
it particularly suitable for assessing the depth of deprivation.

The key explanatory variable of interest is the Economic Complexity Index (ECI), obtained from the Atlas
of Economic Complexity database. The ECI reflects the diversity and sophistication of a country’s export
basket and serves as a proxy for the stock of productive knowledge embedded within the economy. A higher
ECI indicates greater economic complexity and, by extension, higher potential for structural transformation
and sustained growth.

To isolate the effect of economic complexity on poverty, a set of control variables commonly used in the
poverty and development literature is included in the model. These variables capture macroeconomic
conditions and structural characteristics that influence poverty outcomes. Specifically, the unemployment
rate is included to reflect labor market conditions, as unemployment directly affects household income and
vulnerability. The inflation rate captures price stability, which disproportionately affects low-income
households by eroding real purchasing power. The urbanization ratio reflects demographic and spatial
transformation, while real GDP per capita growth represents overall economic performance. Finally, the
ratio of industrial value added to agricultural value added is included to capture the nature of structural
change and sectoral transformation.

Given the persistent nature of poverty, the empirical specification incorporates the first lag of the poverty
gap. This dynamic structure acknowledges that current poverty outcomes are influenced by previous levels
of deprivation and that poverty reduction is often a gradual process. Accordingly, the baseline dynamic
panel model is specified as:

[PovGap] (i.t)=a i+p 1 [ [PovGap] _(it-1)+B] 2 [ECI] (i.t)y+B 3 [UnEmp] (@(Q.H)+B 4 [
Inf] (i.t)+p 5 [UrbanR] (i.t)y+p 6 [RGDPPCG] (i.ty+p 7 [IndusAgriR] (i.t)+e (i.t)

where PovGapitPovGap_{it}PovGapit denotes the poverty gap in country iii at time ttt, and
git\varepsilon_{it} it represents the error term capturing unobserved country-specific effects and
idiosyncratic shocks.

The inclusion of a lagged dependent variable and the potential simultaneity between poverty and
explanatory variables raise concerns regarding endogeneity. For example, higher poverty may hinder
structural transformation, while economic complexity may simultaneously influence and be influenced by
poverty dynamics. To address these issues, the study employs the System Generalized Method of Moments
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(System GMM) estimator. This estimator is particularly well-suited for dynamic panel data models with a
moderate time dimension and a relatively limited number of cross-sectional units.

System GMM improves estimation efficiency by combining equations in first differences and levels, using
lagged values of the explanatory variables as internal instruments. This approach effectively controls for
unobserved heterogeneity, reverse causality, and measurement errors. Model validity is assessed using the
Sargan test for over-identifying restrictions to evaluate instrument validity, and the Arellano—Bond tests are
employed to detect first- and second-order serial correlation in the residuals.

To capture heterogeneity in the economic complexity—poverty relationship, the analysis introduces
interaction terms between the ECI and dummy variables representing four country groups: developed
countries, high-income countries, wealthy countries, and countries with an Economic Complexity Index
above the global average threshold of 0.63. These specifications allow for the examination of differential
effects of complexity across varying development contexts.

Results

The estimation results provide strong evidence of persistence in poverty dynamics. The coefficient on the
lagged poverty gap is positive and statistically significant across all model specifications, indicating that
poverty depth is highly persistent over time. This finding underscores the difficulty of eradicating poverty
without sustained structural and institutional reforms.

In the baseline model, the Economic Complexity Index exerts a negative and statistically significant effect
on the poverty gap. This result suggests that economies with higher levels of productive sophistication and
export diversification experience a reduction in poverty depth. The finding supports theoretical arguments
that structural transformation into more complex activities can enhance productivity, create better
employment opportunities, and improve income prospects for low-income households.

The control variables exhibit economically meaningful effects. The unemployment rate is positively
associated with the poverty gap, highlighting the importance of job creation and labor market inclusion in
poverty reduction strategies. The urbanization ratio also increases poverty depth, possibly reflecting rapid
and unplanned urban expansion, inadequate infrastructure, and the concentration of low-income populations
in urban informal sectors. The ratio of industrial to agricultural value added has a positive and significant
effect, suggesting that sectoral transformation that fails to absorb displaced agricultural labor may
exacerbate poverty.

Conversely, real GDP per capita growth significantly reduces the poverty gap, reaffirming the role of
sustained economic growth in alleviating poverty. Inflation does not display a robust or consistent effect
across specifications, suggesting that its impact on poverty may be context-dependent or mediated by
compensatory policies.

The heterogeneity analysis yields particularly important insights. In developed economies, high-income
countries, wealthy nations, and countries with above-average economic complexity, the interaction terms
between the ECI and the respective group dummies are positive and statistically significant. These findings
indicate that in already advanced economies, further increases in economic complexity may widen the
poverty gap. This outcome may be driven by skill-biased technological change, automation, and unequal
access to high-productivity sectors, which disproportionately benefit skilled workers and capital owners.
Conclusion

The results of this study highlight the complex and context-dependent relationship between economic
complexity and poverty depth. While economic complexity can serve as a powerful engine for poverty
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reduction in developing and less complex economies, its benefits are not automatically inclusive. Structural
transformation toward more complex activities can reduce poverty by fostering productivity growth and
employment creation, but only when supported by appropriate institutional and policy frameworks.

In highly complex and developed economies, further increases in economic complexity may exacerbate
poverty gaps if the gains from technological advancement are unevenly distributed. This finding underscores
the importance of complementary policies aimed at ensuring inclusive growth. Progressive taxation, robust
social protection systems, targeted labor market interventions, and investments in education and skill
development are essential for mitigating adverse distributional effects.

Policy efforts to promote economic complexity should therefore be tailored to a country’s stage of
development and institutional capacity. In developing economies, industrial diversification and capability
building should be prioritized, while in advanced economies, emphasis should be placed on redistribution,
lifelong learning, and inclusive labor market policies. Managing urbanization and ensuring balanced sectoral
development are also critical components of a comprehensive poverty reduction strategy.

Overall, aligning economic complexity with inclusive institutions and social policies is crucial for
translating structural transformation into sustained poverty reduction. The findings emphasize the need for
nuanced and differentiated policy approaches that recognize the dual potential of economic complexity as
both an opportunity and a challenge in the fight against poverty.
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Appendix:
COUNTRY CLASSIFICATION
LS (Gusydiwd . o .
‘ , - Sl b aley9ts ,
ablarwg gbysds YU il sl o b sy yels’ _ ; & lysis
Woya CI5Y) il 3 YL golasd!
Australia v v v v
Belarus v
Belgium v v v v
Bolivia
Brazil
Bulgaria v
China v v
Colombia
Costa Rica
Cyprus v 4
Denmark v v v v
Dominican Republic
Ecuador
El Salvador
Estonia v v v v
Finland v v v v
France v v v v
Georgia
Greece
Honduras 4 4 v
Hungary 4 v ' v
Indonesia
Republic Iran, Islamic
Ireland v v v v
Italy v v v v
Kazakhstan
Kyrgyz Republic
Latvia v v v
Lithuania v v v v
Mexico 4
Moldova
Netherlands v v v v
Norway v v v v
Panama v v v
Paraguay
Peru
Poland v v v v
Portugal v v v v
Romania v v v
Russian Federation
Slovak Republic v v v v
Spain v v v v
Sweden v v v v
Thailand 4
Turkey
Ukraine
United Kingdom v v v v
United States v v v v
Uruguay 4 v
Vietnam

e —
Source: Author's Co



