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Abstract

The consumption of fossil fuels and the overexploitation of natural resources such as oil
have led to environmental degradation, highlighting the importance of finding solutions
to prevent it. Carbon tax is an economic tool that can internalize the external costs of
carbon emissions, creating incentives to reduce environmental damage. The aim of this
article is to analyze the role of carbon tax in the impact of oil rents on the ecological
footprint in Iran during the period 1996-2023. The research variables’ data were extracted
from reliable statistical websites, and the carbon tax was calculated by multiplying the
per capita CO2 emissions by 80,000 rials. The smooth transition regression method, based
on selecting the transition variable from independent variables, determining its threshold,
and creating different regimes for variable effects, was used. The results showed that the
two-period lagged carbon tax was the transition variable with a threshold of 0.78, and two
threshold regimes exist. Carbon tax and information and communication technology had
a negative effect on the ecological footprint in both regimes, with the effect strengthened
in the second regime. Qil rents had a positive effect on the ecological footprint in both
regimes, but this effect was weakened in the second regime. Population had a positive
effect on the ecological footprint in both regimes, but this effect was attenuated in the
second regime. Since reaching the carbon tax threshold reduces the impacts of factors
increasing the ecological footprint and enhances the effects of those reducing it, the
implementation of effective carbon tax policies and the targeted allocation of revenues
toward the development of clean energy and improvement of environmental
infrastructure are recommended.
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Extended abstract
Introduction

The accelerating degradation of the global environment—primarily caused by fossil
fuel consumption and unsustainable exploitation of natural resources—has made the
search for effective policy tools to achieve sustainable development increasingly
urgent. Among these tools, carbon taxation has emerged as one of the most
significant economic instruments for internalizing the external costs associated with
carbon emissions, incentivizing the use of clean energy, and accelerating green
technological innovation. Empirical evidence from various countries indicates that
well-designed carbon taxes can significantly reduce greenhouse gas emissions
without harming economic growth, particularly when the revenues generated are
reinvested in sustainable projects or welfare programs (Hafeez et al., 2023). In oil-
dependent economies such as Iran, the interaction between oil rents and
environmental performance presents unique challenges and opportunities. Oil
rents—defined as the economic surplus derived from oil extraction—are a major
source of national revenue, yet they are often associated with the "resource curse,”
negative environmental impacts, institutional weaknesses, and lack of economic
diversification (Gongor et al. (2023).). Studies have shown that heavy reliance on oil
revenues can lead to increased ecological footprints by encouraging energy-intensive
consumption patterns and weakening incentives for environmental policymaking (Al
Mamun et al., 2022). Recent research suggests that countries implementing efficient
environmental tax frameworks—especially carbon taxation—have succeeded in
significantly reducing their ecological footprints, particularly when these policies are
combined with transparent governance and targeted investments in renewable energy
(Yedoma et al., 2024). Based on this, the present study investigates the moderating
role of carbon taxation in the relationship between oil rents and Iran’s environmental
performance over the period 1996-2023.

Methods

Following studies such as Kahia & Omri (2024), and Xie & Jamaani (2022), we
consider a model in which the dependent variable is the ecological footprint, used as
a proxy for environmental performance. OilR represents oil rents, CTax denotes
carbon tax, ICT stands for the information and ICT is communication technology
index, and POP refers to population.To estimate the model, the Smooth Transition
Regression (STR) method is employed. STR is a nonlinear econometric approach
that allows for the identification of threshold levels and different regime states
through which explanatory variables affect the dependent variable. In the STR
framework, the transition variable causes the dependent variable to shift from one
regime to another upon reaching a threshold level (Terasvirta, 2004) .
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Results

The results indicate that carbon tax with two lag periods has been the transition
variable of the ecological footprint function as an indicator of environmental
performance. The threshold of the transition variable is 0.78 and the transition speed
from the first to the second regime is 2.62. Carbon tax has a negative effect on the
ecological footprint in both regimes, but this effect is strengthened in the second
regime. Qil rent has a positive effect on the ecological footprint in both regimes, and
this effect is weakened in the second regime. Information and communication
technology has a negative effect on the ecological footprint in both regimes, but this
effect is strengthened in the second regime. Population has a positive effect on the
ecological footprint in both regimes, but this effect is weakened in the second regime.
Thus, increasing the carbon tax and reaching its threshold has been able to reduce the
effects of factors that increase the ecological footprint and increase the effects of
factors that reduce the ecological footprint

Conclusion

The findings of this study indicate that carbon taxation can play a crucial role in
mitigating the negative environmental impacts of oil rents in Iran. Carbon tax exhibits
a significant negative effect on the ecological footprint in both regimes, and this effect
is strengthened at higher levels of carbon taxation. In contrast, oil rents increase the
ecological footprint in both regimes, but the magnitude of this adverse effect
diminishes at higher levels of carbon taxation. These results suggest that increasing
the carbon tax rate can not only reduce the environmental damage caused by oil rents
but also improve environmental sustainability indicators. Additionally, the positive
impact of information and communication technology (ICT) on reducing the
ecological footprint, alongside the role of population in increasing environmental
pressure, highlights the importance of considering complementary factors in
environmental policymaking. Given Iran’s economic structure and its high
dependence on oil revenues, implementing effective carbon tax policies and
strategically allocating the generated revenues toward clean energy development and
environmental infrastructure improvement could facilitate the transition toward a
green economy and promote sustainable development.
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1. Jarque Bera Normality Test
2. Breusch-Godfrey Serial Correlation LM Test
3. White Heteroskedasticity Test
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Threshold Weight Function
Exponential (c = 0.781865)
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