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One of the most important issues confronting many developing nations today is
environmental pollution, which not only leads to ecological challenges but also results in
adverse economic and social consequences. While numerous studies have focused on the
influence of economic factors on environmental pollution, there has been comparatively
less research on the impact of infrastructural elements, including institutional factors and
income inequality. An analysis of statistical data indicates that many countries within the
MENA region, categorized as developing nations, exhibit weak institutional frameworks
and pervasive income inequality. Consequently, investigating the effects of these variables
on environmental quality could yield significant insights. Thus, the current study was
conducted to explore the determinants of environmental pollution in MENA countries.
Employing a panel data model and the generalized least squares method for the period of
2010 to 2022, the findings confirmed the Kuznets hypothesis for MENA nations.
Furthermore, the Gini index demonstrates a positive and significant direct effect on
pollution, indicating that, holding other factors constant, an increase in income inequality
exacerbates pollution levels in the MENA region. Conversely, the interaction between the
Gini index and per capita income was found to be negative, suggesting that income
inequality can mitigate pollution when per capita income simultaneously rises.
Additionally, the results indicate that institutional factors play a direct role in reducing
pollution, while variables such as energy consumption, industrialization, and economic
openness have contributed to increased environmental pollution in MENA countries.
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Introduction

Environmental pollution has become one of the major challenges facing developing economies due to
its adverse ecological, economic, and social consequences. Although previous studies have extensively
examined the effects of economic growth, energy consumption, and industrialization on environmental
degradation, the roles of income inequality and institutional quality have received increasing attention
in recent years. The countries of the Middle East and North Africa (MENA) region face significant
environmental challenges because of their strong dependence on fossil fuels, high energy
consumption, and energy-intensive industries. In addition, institutional weaknesses and income
disparities may limit the effectiveness of environmental policies and contribute to environmental
degradation. The Environmental Kuznets Curve (EKC) hypothesis suggests that economic growth
initially increases environmental degradation; however, after reaching a certain income threshold,
further economic development improves environmental quality. Nevertheless, the validity of this
hypothesis depends on economic structures, institutional performance, and social conditions.
Therefore, this study aims to investigate the effects of income inequality and institutional factors on
environmental pollution in selected MENA countries within the framework of the Environmental
Kuznets Curve hypothesis. The study evaluates the effects of economic growth, income inequality,
institutional quality, energy consumption, industrialization, and trade openness on greenhouse gas
emissions.

Material and Methods

This study applies a panel data approach to examine the determinants of environmental pollution in
eleven selected MENA countries, including Iran, Algeria, Egypt, Irag, Kuwait, Lebanon, Oman, Saudi
Arabia, Tunisia, the United Arab Emirates, and Bahrain, during the period 2010-2022. The dependent
variable is greenhouse gas emissions as an indicator of environmental pollution. The explanatory
variables include per capita income, the squared value of income per capita to test the EKC
hypothesis, income inequality measured by the Gini coefficient, institutional quality indicators, trade
openness, energy consumption, and industrialization. The required data were obtained from
international databases. Information related to greenhouse gas emissions, income, energy
consumption, industrialization, and trade openness was extracted from the World Bank database,
while institutional indicators were obtained from international governance and transparency databases.
To estimate the model, several diagnostic tests were conducted, including the Pesaran cross-sectional
independence test, Levin—Lin—Chu panel unit root test, F-Limer test, random effects test, Hausman
specification test, Wooldridge autocorrelation test, and likelihood ratio test for heteroskedasticity.
Considering the existence of autocorrelation and heteroskedasticity, the Generalized Least Squares
(GLS) method was used for final estimation.

Results

The results indicate that the lagged value of greenhouse gas emissions has a positive and significant
effect on current pollution levels. This finding confirms the persistence of environmental pollution and
demonstrates that accumulated pollutants continue to affect environmental quality over time. The
findings support the Environmental Kuznets Curve hypothesis in the selected MENA countries. The
coefficient of per capita income is positive and significant, while the squared income coefficient is
negative and significant. This confirms an inverted U-shaped relationship between economic growth
and environmental pollution. Thus, economic growth increases environmental degradation during the
early stages of development; however, after reaching a certain level of income, further economic
growth contributes to improving environmental quality. The results also show that income inequality
has a positive and significant impact on environmental pollution. Higher inequality increases
greenhouse gas emissions, possibly because low-income groups may depend on environmentally
harmful production methods, while high-income groups may have consumption patterns associated
with higher energy use and pollution. However, the interaction between income inequality and income
per capita has a negative and significant effect on pollution. This indicates that increasing average
income levels can reduce the negative environmental consequences associated with inequality by
increasing public demand for environmental protection and encouraging governments to implement
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stronger environmental regulations. Furthermore, institutional quality has a negative and significant
effect on environmental pollution. This result highlights the importance of effective governance,
regulatory quality, corruption control, and law enforcement in reducing environmental degradation. In
contrast, energy consumption, industrialization, and trade openness have positive and significant
effects on pollution. The positive impact of energy consumption is mainly related to the dependence of
MENA economies on fossil fuels. Moreover, the expansion of energy-intensive industries, such as oil
refining and petrochemical sectors, contributes significantly to greenhouse gas emissions. Trade
openness may also increase pollution when international trade is dominated by fossil fuel exports and
pollution-intensive industries.

Discussion and Conclusion

The findings demonstrate that environmental pollution in MENA countries is influenced by a
combination of economic, institutional, and social factors. The confirmation of the EKC hypothesis
indicates that these countries experience environmental pressures during early stages of economic
development and need to shift toward sustainable and low-carbon growth strategies. Reducing income
inequality should be considered an important component of environmental policies because unequal
societies often face greater environmental challenges. Policies aimed at improving income
distribution, expanding employment opportunities, and promoting inclusive growth can contribute to
both social welfare and environmental sustainability. Moreover, strengthening institutional quality is
essential for achieving environmental objectives. Improving governance, reducing corruption,
enhancing regulatory systems, and increasing government effectiveness can facilitate the successful
implementation of environmental policies. Given the significant role of energy consumption and
industrialization in increasing pollution, policymakers should promote renewable energy development,
improve energy efficiency, encourage clean technologies, and support sustainable industrial
transformation. Trade policies should also be aligned with environmental standards to prevent the
expansion of pollution-intensive activities. Overall, achieving environmental sustainability in MENA
countries requires an integrated approach that combines economic development, social equity,
institutional improvement, and environmental protection.
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Table 2. Cross-sectional independence test
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Table 3. Stationarity of variables
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Table 4. Model determination test results
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Table 5. Results of the research model estimation
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