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Objective: The study aims to examine how export diversification and financial
development affect income inequality in selected developing countries by accounting
for the nonlinear and threshold-based nature of these relationships.

Methodology: The research employs the Panel Smooth Transition Regression (PSTR)
method to analyze data from nine developing countries covering the period 2000-2022.
Variable stationarity was tested using the Levin—Lin—Chu method, and cross-sectional
independence was assessed via Pesaran’s test. After confirming nonlinearity through
linearity tests, the number of threshold locations was determined using Akaike and
Schwarz criteria, and the model was estimated with one threshold and two regimes.
Findings: Results indicate that financial development increases income inequality
below the threshold of 0.72, while above this threshold it significantly reduces
inequality. Export diversification similarly increases inequality in the initial regime but
becomes a strong inequality-reducing factor once the financial development threshold
is exceeded. Unemployment and inflation were found to significantly increase
inequality, whereas trade openness and per capita income significantly reduced it.
Conclusion: The findings demonstrate that the effects of financial development and
export diversification on income inequality are nonlinear and threshold-dependent.
Policy implications highlight the need for a phased strategy, emphasizing financial
sector strengthening before implementing export diversification strategies.
Additionally, managing inflation, reducing unemployment, and promoting trade
openness are crucial for mitigating income inequality.

Keywords: Financial development, export diversification, income inequality, PSTR
model, developing countries
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EXTENDED ABSTRACT
Introduction

Income inequality remains one of the most persistent structural challenges facing developing
economies, affecting not only economic performance but also social stability, political participation, and
long-term development trajectories. In recent decades, two structural variables—export diversification
and financial development—have received substantial attention for their potential to influence inequality
through complex and nonlinear mechanisms. Although both are widely recognized as key components of
sustainable and inclusive development, empirical evidence shows that their effects on income distribution
are far from uniform, often depending on institutional quality, economic maturity, labor market
characteristics, and the capacity of economies to absorb structural transformation.

The literature on financial development and inequality reveals a dynamic and nonlinear pattern,
often resembling an inverted U-shaped trajectory. Early research suggests that at low levels of financial
development, access to credit and financial markets tends to be biased toward wealthier groups, which
intensifies inequality (Park & Shin, 2017; Younsi & Bechtini, 2020). As financial markets mature and become
more inclusive, broader access to credit enables households and firms with limited capital to invest in
human capital, entrepreneurship, and productive activities, thereby reducing inequality (Nofresti et al.,
2017). This threshold-driven and nonlinear relationship has been documented in numerous developing
countries, where institutional weaknesses, information asymmetries, and unequal access to financial
instruments initially amplify disparities rather than mitigate them.

Recent studies confirm this threshold effect. For instance, research on Iran demonstrates that the
banking sector and stock market both display critical thresholds, below which financial development
increases inequality and above which it becomes inequality-reducing (Davoudi & Sabzi Khoshnami, 2021).
Similarly, evidence from developing economies suggests that monetary policy transmission interacts
significantly with the level of financial development, such that financial deepening in low-development
contexts tends to exacerbate inequality (lbrahim, 2024). Complementary evidence from India reveals
asymmetric responses, where positive and negative shocks in financial development influence inequality
differently, underscoring the need to recognize nonlinearity in financial—-distributional dynamics (Khanday
& Tarique, 2023).

Parallel to financial development, export diversification plays a critical structural role in shaping
income distribution. Economies reliant on a narrow range of export products often experience high
volatility, fragile employment structures, and vulnerability to external shocks. Export diversification is
generally expected to reduce inequality by creating new employment opportunities, enhancing
productivity, and generating more stable income streams. However, empirical studies show that this effect
is also nonlinear and conditional on economic characteristics. For example, export diversification in
countries with lower institutional capacity or weak labor markets may disproportionately benefit capital-
intensive sectors or highly skilled workers, thereby increasing inequality (Blancheton & Chhorn, 2019). In
Asian economies, export diversification initially raises inequality but eventually reduces it once structural
capacities and financial development reach sufficient maturity (Lee, Lee, et al., 2022).

Further evidence supports this duality. Studies in high- and low-risk countries show that export
diversification often produces an initial surge in inequality due to high fixed costs, technological



requirements, and skill-intensive production, before turning inequality-reducing at higher stages of
development (Salem et al., 2023). Similarly, empirical work in Iran has identified a nonlinear relationship
in which export diversification increases inequality in the short term but reduces it after surpassing a
specific structural threshold (Ahmadi & Farahati, 2023). Research across selected developing countries also
demonstrates that more diversified export structures can improve income distribution when supported by
sound macroeconomic and financial conditions (Zare & Talai Minaei, 2023).

Broader global evidence echoes these findings. In many emerging markets, political risk, trade
uncertainty, and the structure of payment systems affect the distributional consequences of export
development (Avsar, 2025). Moreover, diversification contributes to long-term economic innovation,
industrial upgrading, and sustainable growth, provided that technological capability and institutional
preparedness exist (Tran & Freytag, 2025). Studies on trade expansion also show that export potential—
such as India’s opportunities in EU markets—can reduce inequality only when domestic institutions and
labor market conditions ensure inclusive benefits (Singh, 2025). Exporting firms’ resilience, especially
among SMEs, also plays a decisive role in maintaining employment and income stability, linking
structural transformation to distributional outcomes (Damoah, 2025).

In addition to these structural determinants, macroeconomic variables such as inflation and
unemployment also affect inequality. High inflation disproportionately harms lower-income households
and widens inequality (Law & Soon, 2020; Zarouki et al., 2021). Likewise, empirical research shows that
unemployment directly exacerbates inequality, especially in countries without strong social safety nets
(Hosseini et al., 2024). Trade openness and foreign direct investment (FDI) can reduce inequality under
certain conditions, particularly when supported by inclusive financial development (Khan et al., 2021; Lee,
Yuan, et al., 2022). Together, these findings highlight the need to examine export diversification and
financial development as dynamic, interactive processes shaped by macroeconomic context and
institutional environment.

Therefore, the present study aims to evaluate the nonlinear and threshold-based effects of export
diversification and financial development on income inequality in selected developing countries from
2000 to 2022, using a Panel Smooth Transition Regression (PSTR) model to capture complex behavioral
patterns and regime shifts.

Methods and Materials

This study employed a Panel Smooth Transition Regression (PSTR) framework to analyze data
from nine selected developing countries over the period 2000-2022. The PSTR approach allows for the
modeling of nonlinear and threshold-based relationships, enabling coefficients to vary smoothly across
regimes depending on the value of a transition variable. In this research, financial development was used
as the threshold variable governing regime shifts.

The analysis proceeded through multiple steps:

Testing for cross-sectional independence.

Examining variable stationarity using appropriate panel unit root tests.

Testing linearity versus nonlinearity to justify the adoption of a PSTR model.
Determining the number of threshold locations using Akaike and Schwarz criteria.
Estimating the nonlinear model with one threshold and two regimes.
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6. Including control variables such as inflation, unemployment, GDP per capita, urbanization, and
trade openness.

Findings

The results reveal a clear nonlinear and threshold-based relationship between financial
development and income inequality. In the first regime—below the financial development threshold of
0.72—financial development exhibits a positive and significant effect on inequality. However, in the
second regime—above the threshold—financial development exerts a negative and statistically significant
impact, reducing inequality. This confirms that financial development becomes inequality-reducing only
after reaching a minimum level of structural maturity.

Similarly, export diversification demonstrates a dual effect. In the first regime, diversification
intensifies inequality, suggesting that early diversification benefits capital-intensive sectors or skilled
workers disproportionately. After crossing the financial development threshold, however, export
diversification becomes a strong inequality-reducing force, indicating that developed financial systems
enable inclusive participation in new export opportunities.

Among the control variables, inflation and unemployment significantly increase inequality, while
GDP per capita and trade openness significantly reduce it. Urbanization shows no significant impact.

Discussion and Conclusion

The findings of this study demonstrate that both financial development and export diversification
influence income inequality in fundamentally nonlinear and threshold-dependent ways. Financial
development contributes to greater inequality when financial markets are shallow, access to credit is
biased toward wealthier groups, and institutional mechanisms are underdeveloped. Only after financial
systems achieve structural maturity does financial development begin to democratize access to financial
resources and promote more equitable income distribution.

The results for export diversification underscore its dependency on financial system maturity as
well. Early-stage diversification tends to be capital- and skill-intensive, benefiting high-income groups
disproportionately. Once financial development progresses, however, diversification promotes broader
employment generation, inclusive industrial development, and greater distributional equity. This confirms
the interdependence of financial structure and export structure as drivers of inclusive growth.

The macroeconomic findings further reinforce the importance of maintaining controlled inflation
and reducing unemployment to achieve distributional stability. Additionally, trade openness and higher
per-capita income act as equalizing forces, highlighting their role in fostering inclusive development
pathways.

Overall, the results emphasize that export diversification and financial development cannot be
treated as standalone policy tools. Their distributional effects depend on structural thresholds, institutional
capacity, and macroeconomic stability. Effective policy must therefore be designed in a phased, context-
specific, and institutionally grounded manner to achieve reductions in income inequality.
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