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Particulate matter from fossil fuel emissions presents a greater risk to life 
expectancy than tobacco, alcohol, or malnutrition

2.3 Years PM2.5 Relative to WHO Guideline 

2.2 Years Tobacco

1.6 Years Child and Maternal Malnutrition

0.6 Years Alcohol Use

0.6 Years Unsafe Water, Sanitation, and Handwashing

0.4 Years Transport Injuries

0.3 Years HIV/AIDS and sexually Transmitted Infections

0.3 Years Neglected Tropical Diseases and Malaria

0.1 Years Nutritional Deficiencies

Sources per AQLI: Global Burden of Disease (https://vizhub.healthdata.org/gbd-results/) level-2 causes and risks data and WHO Life Tables (https://apps.who.int/gho/data/node.main.LIFECOUNTRY?lang=en) were combined with the Life table method to arrive at 
these results. “PM2.5 relative to WHO Guideline” bar displays the reduction in life expectancy relative to the WHO guideline as calculated by latest AQLI (2021) data.



THE POLLUTION CHALLENGE

The Traditional 
Playbook: 
Command & Control 
Regulations

—
Despite the abundance of 
regulations, pollution remains a 
persistent challenge.

Global Distribution of Environmental Policy 
Instruments

Source: OECD
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THE POLLUTION CHALLENGE

The Traditional 
Playbook:
Manual, Infrequent, 
and Discretionary 

—
Lack of access to reliable 
data makes it difficult for 
regulators to govern air 
quality in real-time.

Conventional Emissions Measurement Process

1. Climb the stack 2. Sample for 30 mins 3. Return to lab, weigh 
emissions collected in a 

thimble
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WORLD’S FIRST PM MARKET

Emissions
Trading Scheme
India

—

2011
MoEFCC publishes 
the discussion 
paper on ETS for 
air pollutants in 
India.

2014 
Roadmap for 
emission market 
collaboratively 
prepared

2015 
CEMS installation 
begins in Surat

2023 
Ahmedabad live 
trading begins

2021 
ETS scale-up begins 
in Ahmedabad

2019 
Surat live 
trading

2016-17 
GPCB launches 
CEMS website 

& formalizes 
CEMS rules

2022
Expanded 
Surat Market

2018 
Research Team 
Trained Firms

Evolution Over 10 Years



WORLD’S FIRST PM MARKET

CEMS Installation in 
Industries

—
Online monitoring through 
Continuous Emissions 
Monitoring System (CEMS) 
enabled predictable costs for 
each unit of emissions.



WORLD’S FIRST PM MARKET

Co-Designing the 
Market

—
Assisted regulators in 
designing pollution markets: 
cap setting, permit 
allocation, and pricing 
strategy. 



WORLD’S FIRST PM MARKET

Research Team 
Trains Firms

—
Worked with industry 
stakeholders to build their 
capacity to ensure 
continuous participation in 
the pollution markets.



WORLD’S FIRST PM MARKET

Fully Operational 
ETS Market 
in Surat

—
Online trading platform 
facilitated and promoted 
transparency in trading of 
pollution permits. 



WORLD’S FIRST PM MARKET

Testing Market Efficiency through Randomized Control Trial

—
Surat RCT set

342 Industrial units
randomized selection

identical except for market 
participation 

Treatment group
168 Industrial units

participated in ETS market

Control group
174 Industrial units
regulated as before

Key Takeaway

Any differences in 
pollution between 
the groups can be 
attributed to ETS.

“Can Pollution Markets work 
in Developing Countries? 
Experimental Evidence from India” 
Michael Greenstone, Rohini 
Pande, Nicholas Ryan, Anant 
Sudarshan, Quarterly Journal of 
Economics, May 2025.



WORLD’S FIRST PM MARKET

Result 1: Market Drastically Reduced Non-Compliance

—

Command-Control Compliance
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WORLD’S FIRST PM MARKET

Result 2: Surat ETS Reduced Pollution Emissions by 20-30%

—

Command-Control Emissions
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WORLD’S FIRST PM MARKET

Result 3: Surat ETS Reduced Industry Compliance Costs

—

Command 
& Control 

Aggregate Compliance Costs
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WORLD’S FIRST PM MARKET

Result 4: ETS Surat Market Benefits Vastly Outweighed Costs and Outperformed 
Other Programs

—
Comparison of Benefit : Cost Ratios
Similar Programs

“Targeting the Ultra-Poor”
BRAC Program1

0.8 : 1

Free School Lunch Programs (UK)2 2.1 : 1

Improved Cookstoves (biomass)3 2.5 : 1

Surat ETS 215 : 1

1. “Comparative Cost-Benefit Analysis of programs for the Ultra-Poor in Bangladesh”, Minshi Sulaiman, Farzana 
Misha

2. “Investing in Childrens Future: A Cost Benefit Analysis of Free School Meal Provision Expansion”, October 2022.
3. “Interventions to Mitigate Indoor Air Pollution, A cost-benefit analysis”; Muhammad Irfan, Michael P. 

Cameron, Gazi Hassan.
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EMISSIONS MARKETS ACCELERATOR

Building on Surat’s 
Success

—
• Surat Market Expansion.

• New Markets: 
Ahmedabad.

• New Pollutants: SO2 & 
effluents.



EMISSIONS MARKETS ACCELERATOR 

Developing a SO2 
market in 
Maharashtra

—
• Government of 

Maharashtra resolution 
notified in 2024. 

• Pilot market launches 
fall 2025.

• Live trading begins in 
January 2026.



Emission Market Accelerator 

Developing Emission 
Markets in 
Rajasthan

—
• Signed a Memorandum of 

Understanding in June 
2025. 

• Pilot market launches 
Winter 2025.

• Live trading begins in 
2026.



EMISSIONS MARKETS ACCELERATOR

Success of Surat ETS 
Has Generated 
Strong Interest

—

Indian States

• Gujarat (PM, SO2, and Effluents)

• Maharashtra (SO2)

• Rajasthan (PM and SO2)

• Chhattisgarh (PM and SO2)

• Haryana (PM and SO2)

• Bihar (PM and SO2)

• West Bengal (CO2, PM and SO2 )

• Tamil Nadu (PM and SO2)

Outside India

• Brazil (CO2 + SO2)

• Mexico (CO2 + SO2)

• Morocco (CO2)

• Pakistan (CO2)

and  beyond.Within India

• Active ETS Market

• Signed MoU

• Conversation in Progress



EMISSIONS MARKETS ACCELERATOR 

A Plug-and-Play
Solution

—
Implementation Team 
Embedded with Regulators
24 x 7 for continuous 
support 

1. Market Design

• Embedded teams at regulatory agency

• Set monitoring standards

• Sector and firm selection

• CEMS device installation

• Data acquisition software

2. Capacity Building

• Capacity building and training workshops

• Industry visits by RAs and CEMS oversight

• Technical assistance

• Soft launch with trial trading period

• Permit allocation, market cap

3. Market Operations and Oversight Committee

• Continuous auction with weekly market clearing price 

• Trade clearing, settlement, compliance

• Work with regulators to optimize market dynamics and support goals



Research to Impact

Kaushik Deb

Executive Director India, Energy Policy Institute at the University of Chicago
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