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Abstract

The main objective of this study is to investigate the effects of income inequality on carbon dioxide emissions in
seven oil-importing and ten oil-exporting countries. This study covers the period 2000-2021 and employs the panel
quantile approach. The findings indicate that in oil-exporting countries, income inequality is associated with a
reduction in CO, emissions. In this group of countries, energy consumption contributes to lowering emissions,
whereas trade openness plays an amplifying role. In contrast, variables such as industrialization and urbanization do
not exert a statistically significant influence on CO, emission levels. The results for oil-importing countries reveal a
different pattern: income inequality in these economies is linked to higher CO, emissions. Moreover,
industrialization and urbanization have positive effects on emissions, while the consumption of renewable energy
and trade openness help mitigate them. The study further provides evidence supporting the Environmental Kuznets
Curve (EKC) hypothesis in both oil-exporting and oil-importing countries, indicating an inverted-U-shaped and
statistically significant relationship between income inequality and carbon dioxide emissions.
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Introduction

In the late twentieth century, with the rapid expansion of the global economy and the increasing consumption of
energy resources, global environmental problems have become progressively more serious and destructive, and the
detrimental effects of these environmental pollutants cannot be overlooked. One of the major challenges faced by
countries worldwide is the emission of carbon dioxide, recognized as the primary harmful greenhouse gas,
particularly in large metropolitan areas. Studies indicate that CO, emissions are rising sharply in oil-exporting
countries, which are becoming leading contributors to global CO, emissions. In oil-exporting nations such as Iran,
due to heavy reliance on fossil fuels, CO, emissions have significantly increased. In contrast, oil-importing
countries, owing to their lower dependence on fossil fuels and greater use of renewable energy sources, generally
adopt more effective policies to mitigate greenhouse gas emissions. Moreover, it can be argued that oil prices may

exert a positive influence on CO, emissions in oil-exporting countries. On the other hand, income inequality, as one



of the fundamental socio-economic challenges, has a direct impact on environmental quality. Numerous studies have
examined the effect of income distribution inequality on carbon dioxide emissions within the framework of the
Environmental Kuznets Curve (EKC) hypothesis. The EKC proposes a theoretical relationship between
environmental degradation and per capita income. According to this hypothesis, the curve takes the form of an
inverted U-shape, suggesting that at the initial stages of income growth, environmental pollution increases; however,
in the long run, with further increases in per capita income, pollution levels decline, thereby improving
environmental quality. Considering that the oil-based economic structure of countries may influence the relationship
between income inequality and pollution emissions, and that the association between pollution emissions and
income inequality may vary (asymmetrically) across different quantiles of CO, emissions, it is therefore essential
to investigate the effects of income distribution inequality on carbon dioxide emissions in two groups of oil-
importing and oil-exporting countries using the panel quantile method over the period 2000—2021.

Method

The objective of this paper is to investigate the Environmental Kuznets Curve (EKC) hypothesis, specifically the
impact of income inequality on carbon dioxide emissions, in a selected group of oil-exporting and oil-importing
countries. To examine this relationship, a quantile panel analysis was conducted over the period 2000-2021. The
selection of these countries was based on data availability, with all information obtained from the World Bank

World Development Indicators (WDI). The econometric analysis was performed using Stata software.

The empirical model of this study, based on Wang et al. (2023), aims to examine the Environmental Kuznets Curve
(EKC) hypothesis, that is, the impact of income inequality on carbon dioxide emissions in a selected group of oil-

importing and oil-exporting countries.

€0y = Cip + @;GDP; + a,(GDP,)? + Bx + &1

Where C0O,: Represents Per capita carbon dioxide emissions, GDP: Indicates Gross Domestic Product per capita,
GDP?: indicates squared Gross Domestic Product per capita and x refers to other control variables such as degree of

trade openness, renewable energy consumption, degree of urbanization, Gini coefficient and industrial structure.

Results

According to the results of the panel quantile estimation for oil-exporting countries, the squared term of GDP
exhibits a negative effect on carbon dioxide emissions across all quantiles, indicating that the impact of per capita
income on CO, emissions follows an inverted U-shape. In none of the quantiles do the variables of urbanization
and industrialization show a significant effect on CO, emissions in oil-exporting countries. Renewable energy
consumption has a negative and significant impact on CO, emissions up to the fifth quantile, but from the seventh
quantile onward, its effect becomes insignificant. Furthermore, in oil-exporting countries, trade openness exerts a
positive effect on CO, emissions. In addition, the Gini coefficient demonstrates negative effects on CO, emissions
across all quantiles. On the other hand, in oil-importing countries, the squared term of GDP also shows a negative

effect on CO, emissions, confirming the Environmental Kuznets Curve (EKC) hypothesis. Across all quantiles of



CO, emissions, unlike in oil-exporting countries, the degree of urbanization has a positive and significant effect on
CO, emissions in oil-importing countries. Renewable energy consumption, similar to oil-exporting countries, exerts
a negative effect on CO, emissions. Trade openness, however, has a negative effect on CO, emissions across all
quantiles. Industrialization in oil-importing countries contributes positively to CO, emissions. Moreover, in
contrast to oil-exporting countries, the Gini coefficient—as an indicator of income inequality—shows positive

effects on CO, emissions across all quantiles in oil-importing countries.

Conclusion

This study, focusing on the effects of income inequality on carbon dioxide emissions in oil-importing and oil-
exporting countries, reveals that the environmental impact of income inequality varies depending on the economic
conditions and energy structures of the countries. The results of the quantile panel model for the period 2000—2021
indicate that in oil-exporting countries, a higher Gini coefficient—reflecting greater income inequality—generally
leads to a reduction in CO, emissions. This suggests that such countries may utilize oil revenues to implement
policies such as investing in carbon capture and storage technologies, expanding renewable energy, and optimizing
industrial consumption, thereby reducing dependence on fossil fuels and mitigating emissions. In contrast, oil-
importing countries experience an increase in CO, emissions when the Gini coefficient rises, as weak enforcement
of environmental policies and subsidies for fossil fuels exacerbate this trend. Overall, the differing effects of the
Gini coefficient on CO, emissions between these two groups of countries are closely linked to their energy
consumption patterns and the nature of their environmental policy frameworks.
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