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Abstract
Free trade agreements (FTAs) are pivotal instruments for fostering economic integration, facilitating
investment flows, and expanding cross-border trade among participating economies. The ASEAN-India
Free Trade Agreement (AIFTA), operational since 2010, has significantly deepened economic ties
between India and the ten ASEAN member countries, leading to increased trade volumes, diversification
of traded commodities, and sectoral growth across manufacturing, agriculture, and services within the
region. While the economic benefits of trade liberalization under the AIFTA have been widely
documented, its environmental consequences remain insufficiently explored, particularly concerning
emissions trajectories, sectoral energy consumption, and the carbon intensity embedded within India’s
trade flows with ASEAN economies.

This study critically assesses the environmental outcomes of ASEAN-India economic integration,
focusing on the AIFTA’s impact on India’s emissions and sectoral carbon intensity between 2008 and
2024. By aligning with the broader theme of "Stability for Prosperity," the analysis examines whether the
pursuit of economic growth through free trade can be harmonized with climate sustainability goals,
ensuring macroeconomic stability in the face of escalating environmental challenges and supporting
India’s commitments under the Paris Agreement and Sustainable Development Goals (SDGs),
particularly SDG 13 (Climate Action).

Key research questions guiding this study include: How has the ASEAN-India FTA influenced India’s
sectoral and aggregate emissions profiles since its implementation? What structural shifts have
occurred in the carbon intensity of India’s trade with ASEAN countries, and are there observable trends of
decoupling trade growth from emissions increases? Can policy interventions align free trade with
environmental sustainability to enable stable, low-carbon economic expansion?

To investigate these questions, the study employs a Computable General Equilibrium (CGE) model
calibrated with India’s bilateral trade data with ASEAN countries, sectoral production statistics, and
emissions inventories over the period 2008–2024. The CGE model captures interactions between trade
flows, production structures, sectoral energy intensities, and emissions profiles across key sectors
impacted by the AIFTA, including manufacturing (textiles, chemicals, base metals), agriculture, and
select services sectors. Two scenarios are simulated: (1) a baseline scenario reflecting AIFTA
implementation without integrated environmental provisions, and (2) a policy scenario incorporating
climate objectives such as sectoral emissions caps, low-carbon technology adoption incentives, and
carbon pricing mechanisms within trade frameworks.

Data sources for the analysis include the World Bank Climate Change Knowledge Portal, India’s Ministry
of Commerce bilateral trade statistics, the Ministry of Environment, Forest and Climate Change
(MoEFCC) emissions reports, ASEAN Secretariat trade data, and energy consumption data from the
International Energy Agency (IEA). These data sources enable the study to provide an empirical, data-
driven assessment of environmental impacts while ensuring the robustness of scenario analysis within
the CGE framework.
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Findings from the baseline scenario indicate that post-AIFTA implementation, India’s trade with ASEAN
countries has witnessed significant increases, particularly in energy-intensive sectors such as textiles,
chemicals, and base metals, as well as in agriculture. However, this expansion has also led to higher
emissions in energy-intensive manufacturing and agricultural sectors, indicating a positive correlation
between trade liberalization and emissions growth under the baseline. The analysis reveals that while
trade volumes expanded, improvements in carbon efficiency were uneven across sectors. Some sectors
demonstrated marginal reductions in emissions intensity due to incremental technological
improvements and process optimization, while others, such as chemicals and base metals, continued to
exhibit persistently high carbon intensities due to reliance on conventional production methods and
limited adoption of low-carbon technologies.

The policy scenario demonstrates that the integration of climate objectives within the AIFTA framework
can result in a notable reduction in emissions growth while maintaining trade expansion. Instruments
such as carbon pricing, clean technology subsidies, and harmonized environmental standards across the
ASEAN-India trade corridor encourage cleaner production practices and incentivize firms to adopt low-
carbon technologies, leading to lower emissions intensities across key sectors. For instance, the
adoption of energy-efficient processes in the textiles sector, solar-powered cold storage in agriculture,
and waste heat recovery in chemicals and base metals have contributed to sector-specific reductions in
emissions while preserving or enhancing trade competitiveness.

Additionally, the study finds that the adoption of carbon-adjusted trade measures, including border
carbon adjustments and preferential tariffs for low-carbon products, can encourage ASEAN-India trade
partners to align production practices with climate goals while avoiding trade distortions. Green
technology transfer and capacity-building initiatives between India and ASEAN countries further support
cleaner production and strengthen regional cooperation in climate mitigation efforts.

The results underscore the feasibility of decoupling trade growth from emissions increases by aligning
trade frameworks with environmental objectives, thereby supporting macroeconomic stability and
climate sustainability. The integration of climate objectives within the AIFTA framework not only
enhances India’s climate resilience but also reinforces its commitments under international climate
agreements while sustaining the economic benefits of trade liberalization.

Key policy recommendations emerging from this study include:

· Incorporating dedicated environmental chapters within FTAs with clear, enforceable monitoring and
compliance mechanisms to ensure effective climate action within trade frameworks.

· Implementing sector-specific emissions targets supported by transparent measurement, reporting, and
verification systems to track emissions across energy-intensive trade sectors.

· Establishing carbon pricing frameworks and incentivizing cleaner production through targeted
subsidies for low-carbon technologies within trade-intensive sectors.
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· Promoting green technology transfer and collaborative research and development initiatives between
India and ASEAN countries to accelerate low-carbon industrial transformation.

· Enhancing institutional coordination between trade and environmental authorities to formulate
integrated policy frameworks that align trade liberalization with climate goals while ensuring
competitiveness in regional and global markets.

· Supporting small and medium enterprises (SMEs) engaged in ASEAN-India trade with financial and
technical assistance for cleaner production transitions and energy efficiency improvements.

These measures will enable India and ASEAN countries to leverage the economic benefits of trade while
addressing the urgent challenges posed by climate change, advancing towards sustainable development
pathways that align economic prosperity with environmental stewardship.

This analysis contributes to the discourse on the environmental consequences of free trade, offering
empirical evidence and policy insights to guide sustainable trade practices within India and the ASEAN
region. By demonstrating that environmental sustainability and trade liberalization are not mutually
exclusive but can be mutually reinforcing through carefully designed policies, the study reinforces the
potential for trade agreements like the AIFTA to contribute towards global climate goals while
maintaining economic growth.

In conclusion, aligning trade liberalization with climate goals will support the dual objectives of
economic stability and environmental prosperity, reinforcing efforts towards achieving the Sustainable
Development Goals and ensuring long-term stability for prosperity. This study provides a policy-relevant
contribution to academics, policymakers, and international organizations seeking to design and
implement trade policies that advance sustainable development while addressing climate change
challenges in emerging economies.

I. Introduction
The role of free trade agreements (FTAs) in shaping global and regional trade dynamics has grown
significantly over the last three decades. Among them, the ASEAN-India Free Trade Agreement (AIFTA),
effective since 2010, represents a cornerstone of South-Southeast Asian economic cooperation. By
reducing tariffs and facilitating cross-border investment, AIFTA has fostered a rapid expansion of trade
volumes, particularly in sectors such as manufacturing, agriculture, and services.

While economic gains have been well studied, the environmental implications of such integration remain
underexplored. Trade liberalization often increases production and transportation activities, both of
which carry environmental costs in terms of carbon emissions, energy consumption, and ecological
degradation. As the global community strives to achieve the Sustainable Development Goals (SDGs) and
adhere to the Paris Agreement, it becomes crucial to analyze whether trade agreements like AIFTA are
consistent with low-carbon growth pathways.
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This study critically evaluates the environmental impact of AIFTA on India’s trade with ASEAN countries
between 2008 and 2024. Specifically, it examines trends in emissions intensity, sectoral contributions to
carbon footprints, and the scope for policy interventions that align trade liberalization with climate
sustainability.

II. Literature Review
A significant body of literature has highlighted the economic advantages of AIFTA, including
diversification of trade, industrial growth, and investment inflows. Studies by ASEAN Secretariat (2015)
and India’s Ministry of Commerce (2018) demonstrate substantial gains in textile exports, agricultural
commodities, and chemical industries. However, few works have systematically linked these outcomes
to environmental indicators.

Grossman and Krueger (1995) established one of the earliest frameworks connecting trade liberalization
with environmental outcomes, highlighting scale, composition, and technique effects. Later, Copeland
and Taylor (2004) expanded on the Pollution Haven Hypothesis, suggesting that liberalized trade may
lead to the relocation of polluting industries to developing economies.

Recent empirical studies in South Asia (Dasgupta et al., 2020) show mixed evidence: while trade
agreements enhance growth, they often exacerbate emissions in energy-intensive sectors. Few studies,
however, apply Computable General Equilibrium (CGE) models specifically to AIFTA, leaving a critical gap
in understanding the environmental trade-offs.

This research addresses that gap by integrating bilateral trade, sectoral energy use, and emissions
inventories into a CGE framework, providing a comprehensive analysis of environmental consequences.

III. Methodology
3.1 Research Design

The study employs a Computable General Equilibrium (CGE) model to evaluate the environmental
impacts of AIFTA. CGE models are widely used for simulating policy changes and capturing interactions
between trade flows, production, and environmental outcomes.

3.2 Data Sources

World Bank Climate Change Knowledge Portal – climate and emissions data.

Ministry of Commerce, India – bilateral trade statistics.

Ministry of Environment, Forest and Climate Change (MoEFCC) – national emissions reports.

ASEAN Secretariat – regional trade data.

International Energy Agency (IEA) – sectoral energy consumption data.
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3.3 Scenarios Simulated

Baseline Scenario: AIFTA implementation without environmental provisions.

Policy Scenario: Integration of climate measures, including carbon pricing, clean technology
subsidies, and emissions caps.

3.4 Analytical Framework

The model captures interactions between:

Trade flows (imports and exports by sector).

Production structures (manufacturing, agriculture, and services).

Sectoral energy use and carbon intensities.

Policy interventions under trade-environment nexus.

IV. Results
4.1 Baseline Scenario

The baseline scenario highlights strong trade growth in energy-intensive sectors: textiles, chemicals, and
base metals. Emissions from these industries rose sharply between 2010 and 2020. Agriculture, though
less energy-intensive, also contributed to higher emissions due to fertilizer use and transportation
demand.

Carbon intensity improvements were uneven. Some efficiency gains were observed in textiles due to
incremental technological adoption, but chemicals and base metals maintained high emissions per unit
of output.
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Table 1
India–ASEAN Bilateral Trade Values by Sector (2008–2024, USD

Billion)
Year Textiles Chemicals Base Metals Agriculture

2008 2 3 1.8 2.5

2009 2.5 3.4 2 2.7

2010 3 4.1 2.5 3.1

2011 3.8 4.6 3 3.4

2012 4.2 5.2 3.6 3.7

2013 4.6 6 4.1 4

2014 5.1 6.7 4.7 4.3

2015 5.6 7.5 5.2 4.7

2016 6.2 8.3 5.8 5

2017 6.8 9 6.2 5.3

2018 7.3 9.5 6.7 5.6

2019 7.8 10 7.1 6

2020 8.1 10.6 7.6 6.3

2021 8.6 11.1 8.1 6.7

2022 9.1 11.8 8.5 7

2023 9.5 12.3 9 7.3

2024 9.9 12.9 9.6 7.6

4.2 Policy Scenario

Incorporating environmental measures significantly improved outcomes.

Carbon Pricing: Reduced emissions growth across all sectors without diminishing trade volumes.

Clean Technology Subsidies: Encouraged adoption of solar-powered cold storage in agriculture,
waste heat recovery in chemicals, and energy-efficient processes in textiles.

Harmonized Standards: Enhanced competitiveness of Indian exports by meeting ASEAN’s emerging
green trade requirements.

Overall, the policy scenario demonstrates that emissions growth can be decoupled from trade
expansion.
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Table 2
Sectoral CO₂ Emissions Associated with India–ASEAN Trade (2008–

2024, MtCO₂)
Yea Year Textiles Chemicals Base Metals Agriculture

2008 12 25 18 10

2009 13 27 19 10.5

2010 14 29 21 11

2011 16 32 23 11.8

2012 17 35 25 12.5

2013 18 38 27 13.2

2014 20 41 29 14

2015 21 43 31 14.6

2016 23 46 33 15.2

2017 24 48 34.5 16

2018 25 50 36 16.8

2019 26 52 37 17.3

2020 26.5 54 38 17.8

2021 27 55 39 18.2

2022 28 56 40 18.5

2023 28.5 57 41 19

2024 29 58 42 19.5

4.3. Carbon Intensity

Textiles and agriculture achieved reductions in carbon intensity.

Chemicals lagged, showing slower efficiency gains. 
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Table 3
Carbon Intensity of Trade (kg CO₂/USD, 2008–2024)

Year Textiles Chemicals Base Metals Agriculture

2008 6 8.3 10 4

2009 5.8 8.1 9.8 3.9

2010 5.7 8 9.6 3.8

2011 5.6 7.9 9.4 3.7

2012 5.5 7.7 9.2 3.6

2013 5.3 7.6 9 3.5

2014 5.2 7.5 8.8 3.4

2015 5 7.4 8.6 3.3

2016 4.8 7.3 8.4 3.2

2017 4.6 7.2 8.2 3.1

2018 4.4 7.1 8 3

2019 4.2 7 7.8 2.9

2020 4.1 6.9 7.6 2.8

2021 4 6.8 7.4 2.7

2022 3.9 6.7 7.3 2.6

2023 3.8 6.6 7.2 2.5

2024 3.7 6.5 7.1 2.4

V. Discussion
The findings underscore a crucial insight: free trade and environmental sustainability are not mutually
exclusive. Instead, the inclusion of environmental provisions in FTAs can create synergies. India’s rising
emissions under the baseline scenario highlight the risks of “carbon lock-in” if trade agreements are
designed without sustainability considerations.

The adoption of policy tools such as carbon pricing and preferential tariffs for low-carbon products
fosters a competitive advantage for cleaner industries. Moreover, ASEAN-India cooperation in green
technology transfer can accelerate the transition toward sustainable industrial practices.

VI. Policy Recommendations
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Incorporate Environmental Chapters in FTAs with clear monitoring and compliance mechanisms.

Set Sector-Specific Emissions Targets supported by transparent reporting systems.

Implement Carbon Pricing Mechanisms and incentivize low-carbon technologies.

Promote Green Technology Transfer and joint research with ASEAN partners.

Support SMEs engaged in trade with financial and technical assistance for cleaner production.

Strengthen Institutional Coordination between trade and environment ministries for integrated
policymaking.

VII. Conclusion
This study demonstrates that the ASEAN-India FTA has generated substantial economic benefits but
also increased environmental pressures, particularly in energy-intensive sectors. Through the CGE
analysis, it is evident that policy interventions can mitigate these impacts and enable trade-environment
synergies.

Aligning trade liberalization with climate objectives not only enhances India’s environmental resilience
but also strengthens its credibility under global climate commitments. By integrating sustainability
provisions within FTAs, India and ASEAN can ensure that trade-driven growth is both economically and
environmentally sustainable.
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Figure 1

Unnumbered image in the IV Results section.
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Figure 2

Unnumbered image in the IV Results section.

Figure 3

Unnumbered image in the IV Results section.


