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Abstract

This study examines the asymmetric effects of per capita income, oil prices,
industrial value added, and foreign direct investment on CO2 emissions in
Iran through a non-linear distributed lag autoregression model (NARDL)
from 1989 to 2023. This study also discusses the pollution safe haven
hypothesis and the Kuznets U-shaped curve simultaneously and
asymmetrically for Iran. Based on the results of this study, only the per
capita income variable has a linear relationship with CO2 emissions, while
the other variables have a non-linear relationship. The model results showed
that OPEC oil prices have an inverse relationship with pollution emissions
only in positive shocks. For the foreign investment variable, only a negative
shock positively affects pollution emissions, which indicates that Iran is not
a pollution-safe haven for other countries. Also, industrial value added only
has a positive effect on positive shocks. On the other hand, per capita income
has a negative effect on pollution emissions. Finally, this study's findings
showed that the U-shaped Kuznets curve is not true for Iran
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Introduction

The energy sector has a major contribution to industrial and economic
activities, and industrial growth causes an increase in energy consumption
and a decrease in environmental quality. One of the most important issues in
reducing the quality of life in this century is climate change, which is
considered a threat to the environment because it brings various
environmental problems. The environmental impact of economic
development is based on a dual assumption called the Environmental
Kuznets Curve (EKC) by Grossman and Kruger (1995). It identifies an
inverted U-shaped relationship between the level of growth and greenhouse
gas emissions (economic and CO2), whereby population pollution across a
country increases as the economy grows up to a certain level, whereas the
country enjoys increasing prosperity itself decreases again. Iran's economy
heavily depends on the oil and gas sector, making it vulnerable to global oil
price fluctuations and international sanctions. By addressing CO2 emissions
and investing in renewable energy sources, Iran can diversify its economy
and reduce its dependence on fossil fuels. This diversification can increase
economic stability and resilience to external shocks while creating new job
opportunities in the green energy sector. In recent years, Iran has always
been one of the world's largest exporters of oil and gas. This gives the
country easy access to fossil fuels. Fuels are the main source and cause of air
pollution. On the other hand, many other factors affect CO2 emission.
Factors that return to economic growth. Since Iran is a developing country,
wrong policies should also be adopted in this sector, which will lead to
pollution. For example, as stated, one of these policies is to pay attention to
continuous domestic growth. In this case, they provided evidence of an
inverted U-shaped relationship between greenhouse gas emissions and the
economic growth of a country, which is called the hypothesis of the
Environmental Kuznets Curve (EKC). There have been various studies on
the fixed linear effects of variables affecting pollution and carbon dioxide
diffusion, but the non-linear relationship of these variables with pollution has
never been discussed. As a result, it seems logical that this existing gap
should be filled. In this regard, in this study, the asymmetric relationship
between per capita incomes, oil price, the added value of the industrial
sector, and foreign direct investment on CO2 emissions in Iran is
investigated through the autoregression model with breaks. Distributed non-
linear (NARDL) was paid from 1989 to 2023.

Methodology

So far, no study has discussed the effect of these variables in a non-linear
manner, and this study discusses both the pollution safe haven hypothesis
and the U-shaped Kuznets curve simultaneously and asymmetrically for Iran
with the NARDL method.
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Results and Discussion

Based on the results obtained from this research, it can be seen that only the
per capita income variable has a linear relationship with CO2 emissions,
while the other variables have a non-linear relationship.

Other research findings showed that the OPEC oil price has an inverse
relationship with the emission of pollution in positive shocks, while the
negative oil price shocks have no relationship with the emission of pollution.
The relationship between positive oil price shocks and CO2 emissions is
complex and can vary depending on various factors, including economic
behavior, energy consumption patterns, and technological adaptations.
Another important finding is the impact of foreign direct investment on the
spread of pollution. Based on the results, it can be seen that the positive
shock has no effect on pollution, while the negative shock of direct
investment has a positive effect on the spread of pollution. This is proof that
Iran is not a safe haven for foreign investors.

As mentioned in this research, in addition to examining the pollution shelter
hypothesis, Kuznets' inverted U-shaped hypothesis has also been
investigated in Iran. To check this theory, the second power of per capita
income has been included in the model. The results show that the coefficient
of this variable on pollution is positive and, of course, significant. Although
its positive effect is very small, this finding emphasizes the rejection of the
U-shaped hypothesis between per capita income and pollution.

The added value of the industrial sector also shows a completely asymmetric
behavior. This means that the effects of this variable in positive shocks have
a positive effect on air pollution, while in negative shocks, it has a negative
effect on the spread of pollution in the country, so policymakers should pay
close attention to this part of the economy.
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