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Abstract

Rapid economic growth and increased foreign direct investment in various countries have raised concerns
about the environmental consequences of this trend. In this study, two opposing theories on the
environmental effects of FDI are examined. First, the "pollution haven™ theory, which states that developed
countries transfer their polluting industries to developing countries with more lax environmental laws,
thereby reducing the quality of the environment in these countries. Second, the "pollution halo™ theory,
which believes that the inflow of foreign direct investment can help improve the quality of the environment
in developing countries and reduce the emission of pollutants through the transfer of cleaner technologies
and increased productivity. In order to evaluate these theories, the computable general equilibrium model
and the GTAP 11 database, which includes a comprehensive set of global economic data such as
international input-output tables, trade, macroeconomic and energy data, are used. In this study, the impact
of foreign direct investment from OECD member countries on carbon emissions in Iran, other members of
the Shanghai Cooperation Organization, OECD countries, and other parts of the world has been examined.
For this purpose, two shock scenarios of 20% and 100% increase in FDI have been designed and their
effects on carbon emissions have been compared. The research findings confirm "pollution haven" and
show that in countries with weaker environmental laws, including Iran, an increase in FDI increases carbon
emissions proportionally, because polluting industries are attracted to these countries due to less costs and
lower legal restrictions. In contrast, in OECD countries that have stricter environmental standards, an
increase in FDI has been associated with a relative decrease in carbon emissions, which indicates the
attraction of investment in less polluting industries. The results of this study emphasize the importance of
adopting appropriate policies in countries receiving FDI; In a way that, policymakers in these countries,
should attract investments with more advanced technologies and lower pollution by developing effective
environmental regulations and providing appropriate platforms, to prevent them from becoming "pollution
havens".
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Extended abstract

1.Introduction

Foreign Direct Investment (FDI) is a key driver of economic growth, facilitating capital accumulation,
technology transfer, and productivity improvements. However, its environmental consequences remain
contested, particularly regarding the Pollution Haven Hypothesis and the Pollution Halo Hypothesis. The
Pollution Haven Hypothesis posits that multinational corporations shift pollution-intensive industries to
countries with lax environmental regulations, leading to increased carbon emissions. Conversely, the
Pollution Halo Hypothesis suggests that FDI promotes cleaner technologies and sustainable practices,
reducing environmental harm. This study empirically evaluates these hypotheses by examining the
relationship between FDI and carbon emissions across Iran, Shanghai (China), OECD countries, and the
rest of the world.

2.Method

Using a Computable General Equilibrium (CGE) model based on GTAP 11 and its environmental extension,
GTAP-E, this study analyzes the global distribution of FDI, emissions, and energy consumption. The
GEMPACK software is used to implement the model, and the GTAP 11 dataset, covering 158 countries



with 2017 data, provides a robust empirical foundation. Energy sources are categorized into electricity, gas,
coal, oil, and petroleum products to offer a granular understanding of sectoral consumption trends.

To assess the impact of FDI on carbon emissions, two investment shock scenarios are introduced:
1. A 20% increase in FDI, reflecting normal investment growth patterns.

2. A 100% increase in FDI, representing an optimistic scenario driven by structural reforms aimed at
attracting higher investment inflows.

3.Key Findings

The results strongly support the Pollution Haven Hypothesis. As FDI increases, carbon emissions rise at
different rates across the studied regions: Iran experiences the highest proportional increase in emissions,
as FDI inflows are concentrated in pollution-intensive industries such as oil and gas. The linear relationship
between investment growth and emissions indicates the absence of effective environmental policies to
mitigate the negative impacts of industrial expansion. Shanghai shows a moderate increase in emissions,
suggesting that while environmental regulations have improved, the presence of energy-intensive industries
still contributes to pollution. However, technological spillovers from foreign investors partially offset the
negative effects. The rest of the world (excluding Iran, Shanghai, and OECD) experiences a relatively
declining marginal increase in emissions, indicating that some developing economies may be adopting
stricter environmental policies or receiving cleaner forms of FDI. OECD countries experience the smallest
increase in emissions, reflecting the role of advanced environmental regulations and cleaner technologies
in mitigating the environmental impact of investment.

These findings confirm that countries with weaker environmental regulations are more susceptible to
becoming pollution havens. Structural economic differences across these country groups influence how
FDI interacts with domestic industries, affecting pollution intensity.

Energy Consumption Trends :The study also examines how FDI-driven investment affects sectoral energy
consumption. The findings indicate that energy consumption increases across the industrial, agricultural,
and service sectors, with Iran, Shanghai, the rest of the world, and OECD countries experiencing the highest
relative growth, respectively. Regarding energy sources, Iran and Shanghai rely heavily on fossil fuels (oil,
gas, and coal), whereas OECD countries and some other developing economies demonstrate a higher share
of electricity and renewable energy sources, reflecting a transition toward cleaner energy systems.

4.Results and discussion

The study highlights the critical role of environmental policy in shaping the impact of FDI on carbon
emissions. Countries with weaker environmental governance, such as Iran and some developing economies,
face the greatest risk of increased pollution due to foreign investment. These countries must implement
more stringent environmental policies to prevent excessive emissions while still leveraging FDI for
economic growth. The findings underscore the need for global cooperation in addressing the environmental
consequences of FDI. Developed nations and international organizations should provide: Financial and
technological support to help developing countries adopt cleaner production methods.Stronger regulatory
frameworks to ensure that FDI does not disproportionately contribute to environmental degradation.
Incentives for multinational corporations to engage in sustainable investment practices. Global
environmental agreements such as the Kyoto Protocol, the Paris Agreement, and COP29 are essential in
fostering international collaboration. These agreements encourage countries to commit to emission
reduction targets, promote clean energy transitions, and participate in global carbon trading mechanisms.

At the national level, governments in developing economies should: Introduce carbon pricing mechanisms,
such as carbon taxes or cap-and-trade systems, to internalize the environmental costs of pollution.



Strengthen industrial energy efficiency standards to reduce the carbon footprint of FDI-driven activities.
Promote investment in renewable energy sectors to gradually shift away from fossil fuel dependence.

5.Conclusion

This study provides empirical evidence supporting the Pollution Haven Hypothesis, demonstrating that FDI
significantly increases carbon emissions in countries with weaker environmental regulations, such as Iran
and Shanghai, while having a less pronounced impact in OECD economies. The findings also reveal that
energy consumption patterns vary across regions, with developing countries experiencing higher reliance
on fossil fuels, whereas advanced economies shift toward cleaner energy sources. Given the urgency of
climate change, a balanced approach to FDI attraction and environmental sustainability is necessary.
Developing nations should implement stricter environmental regulations to mitigate FDI-induced pollution,
while developed economies and international institutions must facilitate financial and technological
assistance to ensure cleaner industrial growth. Strengthening the implementation of global climate
agreements will be crucial in ensuring that FDI contributes to both economic development and
environmental sustainability. By analyzing the differentiated impacts of FDI on emissions and energy
consumption, this study contributes to the broader literature on environmental economics and international
investment policy. Future research could explore longitudinal effects of FDI on emissions, incorporate firm-
level data on pollution intensity, and assess the effectiveness of policy interventions in mitigating FDI-
driven carbon emissions.
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