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Among various trade patterns, intra-industry trade has received special attention from countries due to
its specific effects on environmental quality. Given the importance of this issue, this study attempts, first, to
calculate the intra-industry trade index for 21 sectors and 98 commodity codes during the period 2000-2023
in the Economic Cooperation Organization (ECO) countries. The data used was obtained from the World
Bank database. The study also tries to examine the effect of this index on carbon dioxide emissions in these
countries using the panel data method. The results show that the index for Iran has experienced relatively
high fluctuations, with a downward trend ranging between 0.10 and 0.0.35. However, the average of this
index for Iran has been higher compared to the average of other ECO countries. The model estimation results
indicate that intra-industry trade, per capita gross national product, urbanization rate, and energy intensity
have a direct and significant impact on carbon dioxide emissions among these countries. Considering the
importance of the trade sector, which has always been at the top of every country’s strategic economic
policies, it is suggested that Iran, in expanding intra-industry trade with ECO countries, review the types
of goods it imports and exports as well as its environmental regulations, manage the urbanization rate, and,
by using appropriate technology, reduce its energy intensity.
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Extended Abstract

Introduction

Adam Smith sees foreign trade as a way to expand the domestic market, divide labor, and boost production. Today,
among different trade models like trade liberalization, economic integration, intra-industry trade, and inter-industry
trade, the intra-industry trade model has become popular because of its unique traits. In this model, as mutual
trade connections increase, the vertical links between trading partners get stronger, leading to longer-term product
relationships, deeper trade ties, and the creation of shared production scales between countries. While trade can drive
positive changes through economic growth (regardless of the trade model), transferring polluting industries can also
raise pollution levels in the destination countries.

The ECO organization (Economic Cooperation Organization) was founded in 1985 on the legal basis of regional
cooperation for developing economic collaboration by Turkey, Iran, and Pakistan. With the participation of Azerbaijan,
Kazakhstan, Kyrgyzstan, Uzbekistan, Tajikistan, Turkmenistan, and Afghanistan in 1992, ECO became a regional
economic organization covering a population of about 500 million people across a total area of 8 million square
kilometers. The data on carbon dioxide emissions from the member countries examined in this study shows an
increasing trend in emissions from 1990 to 2020. During this period, Iran emitted more CO2 than the other ECO
member countries, with its emissions rising from 198 million kilograms in 1990 to 616 million kilograms in 2020.
During this time, some countries like Kazakhstan, Kyrgyzstan, Azerbaijan, and Tajikistan actually saw a decrease in
carbon emissions.

This study attempts to examine the status of intra-industry trade for Iran and ECO countries and its effect on the
amount of carbon dioxide emissions. The period studied is the years 2001-2020, and a panel data model is used for this
purpose.

Methods

The aim of this research is to examine the status of intra-industry trade in Iran and ECO countries, as well as its impact
on carbon dioxide emissions among these countries. Initially, an attempt is made to measure intra-industry trade for 21
groups and 98 product codes, such as tiles and ceramics, vegetables, meat, etc., for the ECO member countries during
the period from 2000 to 2020, using the index introduced by Grubel and Lloyd (1975).

The data has been collected from the World Bank website or the United Nations website. The model estimation
is done using the panel data method, the test for choosing between pooled and panel data (the Limer test), and the
Hausman test. In this study, Eviews 12 software was used to analyze the information.

Results and Discussion

Calculations show that during the study period, Iran’s intra-industry trade with selected ECO member countries
experienced relatively high fluctuations, ranging from 0.10 to 0.35. The overall trend of this index indicates a decreasing
level of Iran’s intra-industry trade. The highest value of this index was recorded in 2018 at 0.35, and the lowest in 2009
at 0.10. Iran’s average score in the intra-industry trade index is 0.26, which is higher than the group’s overall average
of 0.15.

The model’s findings also show that the intra-industry trade index has a direct and significant effect on carbon
dioxide emissions, so that a one-unit increase in the intra-industry trade index leads to an increase in carbon dioxide
emissions by 0.42. Another variable in this model is energy intensity, which also has a direct and significant relationship
with the dependent variable of the model, namely the amount of carbon dioxide emissions. A one-unit increase in energy
intensity results in higher carbon dioxide emissions by 1.02. Another variable in the model, the proportion of urban
population to the total population, also has a direct and significant relationship with the dependent variable, and a
one-unit increase in this proportion leads to an increase in carbon dioxide production and emissions by 220.72 units.
Another influential variable in the model is gross national product, where a one-unit increase in it leads to a further
increase in pollutants by 1.09.

Conclusion

During the period under study, intra-industry trade in Iran with selected ECO member countries had relatively high
fluctuations and showed a decreasing trend. The model showed that intra-industry trade for Iran led to increased
industrial and economic activity, which in turn increased energy consumption and CO2 emissions. On the other
hand, intra-industry trade led to higher volumes of transportation between countries, and more transportation raised the
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demand for fossil fuels, which caused more CO2 emissions. Also, carbon dioxide emissions in this group of countries
were influenced by energy intensity, per capita income, and the urban population ratio.

Keywords: intra-industry trade, carbon dioxide emissions, Grubel - Lioyd. Index, Economic Cooperation Organization
(ECO), panel data.
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