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Abstract

Income inequality represents a critical economic and social challenge in Iran, with complex
interactions among energy consumption and economic growth. This study examines the bidirectional
relationship between gasoline consumption, economic growth, and income inequality in Iran over
the period 1991-2023. The objective is to elucidate the endogenous linkages among these three
fundamental variables and thereby provide a comprehensive framework for coherent policymaking
in the areas of energy management, social equity, and sustainable development. To explore the
underlying structural relationships, a system of simultaneous equations was constructed and
estimated using the Three-Stage Least Squares (3SLS) econometric technique. Three distinct
equations were specified, each corresponding to a dependent variable—per capita output, per capita
gasoline consumption, and the Gini coefficient. The empirical results reveal that higher income
inequality is associated with a decline in per capita output and an increase in per capita gasoline
consumption. Conversely, per capita capital exerts a positive influence on per capita output. The
analysis further shows that higher gasoline prices effectively curb consumption, while economic
growth and the relative size of government contribute to mitigating income inequality. In contrast,
energy subsidies and rising gasoline consumption are found to exacerbate inequality. Overall, the
findings underscore the existence of a critical feedback mechanism among gasoline consumption,
economic growth, and income distribution—one that policymakers must consider when designing
macroeconomic and energy strategies aimed at achieving sustainable and inclusive development.
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Introduction

This paper explores the intricate, reciprocal, and endogenous interrelationships among per capita
gasoline consumption, per capita real GDP, and income inequality—measured by the Gini
coefficient—within the Iranian economy over the period 1991 to 2023. As one of the most energy-
intensive developing nations, Iran grapples with a triple challenge: sustaining economic growth,
managing energy demand, and reducing persistent income disparities. These three dimensions are
deeply interlinked: energy subsidies influence the distribution of income, inequality affects energy
consumption patterns, and both, in turn, have significant implications for economic growth through
various transmission channels. In light of this complexity, the paper develops an integrated
econometric framework to assess these interdependencies comprehensively.

Income inequality has long posed a major socio-economic concern in Iran. The redistributive
effects of energy pricing policies—particularly universal fuel subsidies—have become a focal point
in academic and policy debates. Higher-income households, due to their greater vehicle ownership
and mobility, benefit more from such subsidies, which undermines their intended purpose as tools
of social support. Instead of promoting equity, these subsidies often exacerbate inequality. At the
same time, income inequality may constrain aggregate demand, hinder inclusive economic growth,
and reduce overall productivity. Moreover, structural changes in growing economies alter energy
and consumption patterns in ways that can either amplify or mitigate inequality, depending on
institutional context. Despite the significance of these dynamics, few studies have simultaneously
examined their mutual causality, especially within subsidy-dependent, resource-rich economies.

Given these gaps, the present study responds to a real scientific need. This study, taking a
systemic approach, emphasizes that income inequality, energy consumption, and economic growth
are part of an interdependent system and cannot be studied in isolation, especially in a context like
the Iranian economy where subsidy policies and institutional inefficiency are prominent.

Methodology

the paper employs a system of simultaneous structural equations estimated using the Three-Stage
Least Squares (3SLS) technique. This method is well-suited for modeling systems where
endogenous macroeconomic variables influence each other simultaneously. The use of 3SLS not
only accounts for potential endogeneity but also yields efficient and consistent estimates superior to
those generated by Ordinary Least Squares (OLS) or even Two-Stage Least Squares (2SLS) in such
settings. The empirical model comprises three core behavioral equations. The first equation models
real GDP per capita as a function of per capita gasoline consumption, the Gini coefficient (capturing
income inequality), and per capita capital stock—consistent with an extended production function
approach. The second equation explains gasoline consumption per capita as a function of real GDP
per capita, the Gini index, gasoline prices (to capture demand responsiveness), and the number of
gasoline-powered vehicles (as a proxy for mobility infrastructure and access). The third equation
determines income inequality based on real GDP per capita, gasoline consumption per capita, the
size of the government (proxied by public spending as a share of GDP), and energy subsidies, to
reflect the distributional consequences of fiscal and energy policy.

All variables are logarithmically transformed to stabilize variance and facilitate elasticity
interpretation. Time-series stationarity is confirmed using Augmented Dickey-Fuller (ADF) tests.
The model satisfies the required identification conditions, and additional diagnostics—including the
Breusch-Pagan test for heteroskedasticity, the Wooldridge test for serial correlation, and the
Hausman test for endogeneity—are conducted to ensure specification validity and robustness. The
estimation results also demonstrate satisfactory explanatory power and model fit.

Results and Discussion

The empirical findings highlight several noteworthy insights. Firstly, income inequality has a
statistically significant and negative effect on economic growth. Specifically, a 1% increase in the
Gini coefficient is associated with a reduction in per capita GDP, suggesting that high inequality
impairs productive capacity, human capital development, and social cohesion. Secondly, per capita
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gasoline consumption is positively influenced by both per capita GDP and income inequality.
Economic growth and rising inequality drive greater fuel demand, reflecting both increased mobility
needs and unequal access to efficient transportation. The elasticity of gasoline consumption with
respect to inequality reinforces its regressive nature in unequal societies. Moreover, increases in
gasoline prices significantly reduce fuel consumption, indicating that price mechanisms remain
effective tools for demand management. Additionally, the stock of gasoline-powered vehicles
emerges as a strong determinant of fuel use, underscoring the importance of transport infrastructure
and ownership patterns. In the inequality equation, per capita GDP and government size are
negatively associated with the Gini coefficient, consistent with the view that economic growth and
fiscal expansion promote equity. Conversely, both gasoline consumption and energy subsidies are
found to increase inequality, highlighting the regressive impact of generalized fuel subsidies and the
social risks of unregulated energy consumption. These results reveal a self-reinforcing cycle: higher
inequality fuels excessive gasoline consumption, which further deepens inequality, particularly in
subsidy-dependent environments.

Conclusion

these findings underscore the urgent need for integrated policy responses. Addressing energy
inefficiency without accounting for its distributional effects may result in adverse outcomes, while
anti-poverty initiatives that overlook energy use may fall short of delivering sustainable welfare
improvements. The results support the case for comprehensive fuel subsidy reforms. Price
liberalization should be complemented by targeted compensation schemes—such as direct cash
transfers or energy vouchers for vulnerable groups—to mitigate regressive effects. Simultaneously,
investments in clean and accessible public transportation and enforcement of vehicle fuel-efficiency
standards can reduce fuel dependency while promoting social equity. Progressive taxation, inclusive
labor markets, and expanded access to education and healthcare are essential for breaking the cycle
of inequality and inefficient energy use. In conclusion, this paper contributes novel empirical
evidence by analyzing the co-evolution of economic growth, inequality, and gasoline consumption
through a robust structural model. The findings demonstrate that these variables not only interact
mutually but also jointly shape the trajectory of sustainable and inclusive development. For
policymakers in Iran and other similar economies, the implications are clear: effective energy,
economic, and social policies must be coordinated and multidimensional, designed with a systems-
thinking approach that balances efficiency, equity, and sustainability.
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1. Spurious Regression
2. Augmented Dikey-Fuller test
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2. Theil Inequality Coefficient
3. Carter-Nager
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