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Article Info ABSTRACT

Steel is one of the major industries that emit carbon and greenhouse gases. The
. need for carbon-reduction policies has received global attention. Carbon emissions
Research Article trading is a market-based environmental policy and an alternative incentive
mechanism designed to promote emissions reductions by imposing a price on
carbon. This policy operates by allocating carbon emission allowances to firms and
incorporating the external costs of environmental pollution into the pricing
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Revised in revised form: Using the dynamic GTAP-E-POWER model, this study simulates the formation of
a regional carbon market between Iran and its major trading partners—China, India,

Accepted: Turkey, and the United Arab Emirates—over the period 2015-2050 and evaluates

online: its impacts on the iron and steel industry.

The results for Iran indicate that by 2050, carbon emissions decrease by 49.46%,
output by 9.4%, exports by 34.01%, and imports by 2.34%, while prices increase by
JEL: Q40, C68, L61 19.08%. These results indicate that the implementation of a carbon market not only
leads to a significant reduction in carbon emissions but also generates negative
effects on output, competitiveness, and the trade balance of Iran's steel sector.

Is ) Under such circumstances, it is essential for governments and firms to adopt
Trading System, compensatory and supportive measures through industrial policies, including
le general equilibrium model, financial and credit incentives, taxation, technological support, and skills
teel industry. development. Such a response is a necessary condition for mitigating the negative

impacts of these changes. In this context, establishing a green steel renovation fund
from carbon market revenues, facilitating the import of low-carbon technologies,
developing the steel recycling industry, and reforming energy pricing structures are
recommended for Iran.
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Extended Abstract

Introduction

The continuous rise in greenhouse gas emissions—particularly carbon dioxide—constitutes one of the primary
drivers of global warming and climate change, with far-reaching implications for the environment, economic
activities, and international trade patterns. The iron and steel industry, due to its energy-intensive nature and high
dependence on fossil fuels, is a major source of these emissions and plays a significant role in determining each
country’s total emission levels. In recent years, there has been growing attention to innovative policies aimed at
controlling emissions and steering industries toward low-carbon technologies. Among these, the Emissions Trading
System (ETS) is considered a key instrument for reducing pollution and enhancing environmental efficiency. The
steel industry is one of the largest consumers of primary energy and is considered a key indicator of industrial
development, closely linked to economic growth. The market value of the iron and steel sector in 2021 reached USD
1.51 trillion, making it one of the prominent industries globally and providing direct employment for over 6 million
people worldwide. Steel production currently relies heavily on fossil fuels, resulting in increased CO2 emissions from
this sector. In 2022, approximately 1.4 tons of CO: were emitted into the atmosphere for every ton of steel produced.
Environmental policies can act as a double-edged sword. Recent studies in China, the European Union, the United
Kingdom, Canada, and Japan have focused on implementing the proposed policies of the Paris Agreement and
mitigating their negative impacts by developing new pathways and technologies to reduce carbon emissions in the
steel industry.

Method

This study examines the impact of establishing a regional carbon market between Iran and its main trading partners
(China, India, Turkey, and the United Arab Emirates) on the iron and steel sector over the period 2015-2050. The
research model is the dynamic GTAP-E-POWER, which is capable of simulating the price, production, trade, and
environmental effects of carbon policies. This model utilizes a computable general equilibrium (CGE) framework.
Data are extracted from the tenth version of the GTAP database and analyzed under the assumption of full
implementation of the regional carbon market throughout the entire period.

Results :

The findings indicate that, by the 2050 horizon, the implementation of a carbon market has had a significant impact
on the iron and steel sector of the countries under study. Production has decreased in all countries, with the largest
reduction observed in India at 29.92% and the smallest in China at 5.03%. Iran, Turkey, and the United Arab
Emirates have experienced production declines of 9.4%, 14.8%, and 6.32%, respectively. Steel prices have increased
in all countries, with the highest growth having been recorded in India at 23.23% and in Iran at 19.08%. In China and
Turkey, prices rose by 14.07% and 13.92%, respectively, while the United Arab Emirates saw a 4.6% increase. In
terms of exports, most countries have experienced a decline: India by 38.54%, Iran by 34.01%, Turkey by 14.26%,
and China by 11.83%. However, the United Arab Emirates experienced an increase of 39.62%. Steel imports have
increased in India and China, reaching 29.65% and 5.49%, respectively, while Iran, Turkey, and the United Arab
Emirates experienced decreases of 2.34%, 6.07%, and 35.06%, respectively. Furthermore, carbon dioxide emissions
have decreased in all countries, with the largest reduction observed in the United Arab Emirates at 54.67% and the
smallest in Turkey at 40.07%, while Iran experienced a 49.46% decrease, and China and India faced reductions of
53.95% and 52.07%, respectively.

Conclusion:

The results indicate that the carbon market policy leads to a reduction in carbon emissions in all countries under
study. However, its effects on the production and exports of iron and steel are negative for all countries except the
United Arab Emirates. In Iran, the implementation of this policy results in a 49.46% decrease in emissions, a 9.4%
reduction in production, and a 34.01% decline in exports, respectively. The success of such a policy in Iran depends
on the ability of this industry to adopt low-carbon technologies, improve energy efficiency, enhance competitiveness,
and on the government’s industrial public policy. Therefore, it is recommended that the ETS policy be implemented
gradually and in a phased manner. This gradual design allows industries sufficient time to adapt and adjust, thereby
avoiding sudden shocks. In formulating industrial policies and supporting industries, the government should
prioritize attention to industries with low-carbon technologies and reduced energy consumption, particularly fossil
fuels.
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