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THE POLLUTION CHALLENGE

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

T, 2.3 vears PM; 5 Relative to WHO Guideline
N .2 vears Tobacco
_ 1.6 Years Child and Maternal Malnutrition

B 056 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
theseresults. “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

Global Distribution of Environmental Policy
Instruments

The Traditional
Playbook:
Command & Control
Regulations

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

Number of Policy Instruments Per Country

‘ 0-20 ‘ 20-40 ‘ 40-60 ‘ >60 @ Subnational Instruments

Source: OECD




THE POLLUTION CHALLENGE

Conventional Emissions Measurement Process
The Traditional
Playbook:

Manual, Infrequent,

and Discretionary

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

Evolution Over 10 Years

2014 2016-17 2018 2022
Roadmap for GPCB launches Research Team Expanded
emission market CEMS website Trained Firms Surat Market
collaboratively & formalizes
prepared CEMS rules
® ® o ® ® ® ® © ® >
MoEF Discussion Paper
Towards an Emissions A o
Trading Scheme for Air ; R 2011 2015 2019 2021 2023
Pollutants in India A\ >4 MoEFCC publishes CEMS installation Surat live ETS scale-up begins i Ahmedabad live
e LA the discussion begins in Surat trading in Ahmedabad trading begins

paper on ETS for
air pollutantsin
India.




WORLD’S FIRST PM MARKET

CEMS Installation in
Industries

ra Pradesh, India
sales@vasthi.com —
+91 863 2238 667

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.
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a— WORLD’S FIRST PM MARKET
==  Research Team

Trains Firms
r Worked with industry
stakeholders to build their
capacity to ensure

continuous participation in
the pollution markets.
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WORLD'S FIRST PM MARKET 5 B
. Site Status : Exceedance A Site Type:
Fully Operational )
3 CEMS v
Operational Vendor: Is
ETS M a rket e Status: Configured:
In Surat —_—
m Status m hﬂ Daily Average PM Concentration
Online trading platform Exceedance Percentage Data Availability Percentage
facilitated and promoted 80.41 %
transparency in trading of
pollution permits.
PM Average Active Sites Inactive'Sites
55.55 mg/Nm? 113 260
il Instantaneous Site Status (Active - Inactive)
B Active Site (110) I In-Active Sites (263)
t3 Reports v

£3 CEMS/EPTS Support -




WORLD’S FIRST PM MARKET

Testing Market Efficiency through Randomized Control Trial

Treatment group
168 Industrial units
participated in ETS market

“Can Pollution Markets work

in Developing Countries?
Experimental Evidence from India”
Michael Greenstone, Rohini
Pande, Nicholas Ryan, Anant

Surat RCT set
342 Industrial units
randomized selection
identical except for market

Sudarshan, Quarterly Journal of Sossccccossse
Economics, May 2025. ..:. .:.:.:.:.:.:.:.:.:.:.:.:.:
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i == Control group
“rinsechin S 174 Industrial units

regulated as before

Key Takeaway

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



WORLD’S FIRST PM MARKET

Result 1: Market Drastically Reduced Non-Compliance

Command-Control Compliance

Number of Plants
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Compliance limit
(150 micrograms/Nm3)

34% non-Compliant

200 300

Micrograms per Cubic Meter

CEMS Market Aggregate Compliance

Density
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WORLD’S FIRST PM MARKET

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

Command-Control Emissions vs. Surat ETS Pollution

1000 —

. Command & Control

. Surat ETS
500
0 -
1 2 3 4 5 6 7 8 9 10

Trading Period

PM Mass (kg/month)

1




WORLD’S FIRST PM MARKET

Result 3: Surat ETS Reduced Industry Compliance Costs

Aggregate Compliance Costs

. Market Cap: 170 Tons

12

Total variable abatement cost (INR m)

|
| A Costs: -11% Command
6 & Control
: \
I Surat ETS
3 1
100 200 300

Emissions



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 Program? 0.8:1
Free School Lunch Programs (UK)? 21:1
Improved Cookstoves (biomass)? 25:1
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

e Surat Market Expansion.

* New Markets:
Ahmedabad.

* New Pollutants: SO, &
E




EMISSIONS MARKETS ACCELERATOR

MAHARASHTRA POLLUTION CONTROL BOARD Developing a SO,

QOULUTI

N
Tel.: 24010437/24020781/24014701 ‘ff 1= S\

_,_»(»,) Kalpataru Point, 2nd - 4th Floor, m a rket In

Fax : 24024068 / 24044531 " e |/ Opp. PVR Cinema,

Website : www.mpcb.gov.in | ‘\Q’,' Near Sion Circle, Sion (E), IVI d h alras ht F'a

E-mail : jdair@mpcb.gov.in Mumbai - 400 022.

No. MPCB/JD(APC)/B- 0 5 G Date : 2{)/ 11/Q 024y
To, * Government of
' Maharashtra resolution
notified in 2024.

 Pilot market launches
Sub: Installation of Continuous Emissions Monitoring System for Sulphur " | " fa ” 202 5

Dioxide (SOx- CEMS) at your Industrial Unit/Stack

* Live trading begins in

decided to launch a pilot Emission Trading Scheme to reduce sulphur dioxide emissions, as T, . Janua ry 2026.
notified by Government Resolution vide No. APC 2023/ C.R. 77/ T.C.2 dated 20/09/2024, as

part of efforts to reduce air pollution across the state with a growth-friendly approach. Emissions

trading schemes have previously been successfully tested and are currently being scaled up in

Gujarat as well. They have been found to reduce costs and increase flexibility for industries in

comparison to alternative regulation.

The Environment and Climate Change Department, Government of Maharashtra has

The pilot ETS for sulphur dioxide (SO2) in Maharashtra will initially cover 117 industries
(list is attached) in multiple sectors, selected on the basis of SO2 pollution potential.




Emission Market Accelerator

Developing Emission
Memorandum of Understanding .
o Markets in

Department of Environment, Forests and Climate Change, Government of 1
Rajasthan RaJaStha N

And
Rajasthan State Pollution Control Board
And e Signed a Memorandum of
The Abdul Latif Jameel Poverty Action Lab (J-PAL) South Asia, Chennai, . .
Ny Understanding in June
EPIC-INDIA at the University of Chicago Trust (EPIC-India) ~ 2025.
2025 :

e Pilot market launches

This Memorandum of Understanding ("MoU") is signed on 04.06.2025 is entered ~——- Winter 2025.
into by the following parties: ‘ . . ..
* Live trading begins in
The Department of Environment, Forest and Climate Change, Government of
Rajasthan (hereafter referred to as “"DoE"”, which expression shall, unless it be

repugnant to the context or meaning thereof, be deemed to mean and include its
successors and permitted assigns), as represented by Special Secretary.

Rajasthan State Pollution Control Board (hereinafter referred to as "RSPCB”, which
expression shall, unless it be repugnant to the context or meaning thereof, be
deemed to mean and include its successors and permitted assigns), as represented
by the Member Secretary, RSPCB.
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EMISSIONS MARKETS ACCELERATOR

Success of Surat ETS
Has Generated
Strong Interest

g

\ “ay + Active ETS Market
,' « Signed MoU

» Conversation in Progress

Within India and beyond.
Indian States Outside India

Gujarat (PM, SO2, and Effluents)

Brazil (CO, + SO,)

Maharashtra (S02)

Mexico (CO, + SO,)

Rajasthan (PM and SO2)

Morocco (CO,)

Chhattisgarh (PM and SO2)

Pakistan (CO,)

Haryana (PM and SO2)

Bihar (PM and SO2)

West Bengal (CO2, PM and SO2)

Tamil Nadu (PM and SO2)



Prescrbe Slaraa ( 150 mptema )

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

T * 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

EMISSIONS MARKETS ACCELERATOR

A Plug-and-Play
Solution

Implementation Team
Embedded with Regulators
24 x 7 for continuous
support




Research to Impact

The Journal of QUARTERLY  Jovwussnc
{E%%RI\I;I({)\I\LMSF Can Pollution Markets Work in Developing

LAW d}\' =t Countries? Experimental Evidence from India

ECONOMICS o
Michael Greenstone, Rohini Pande, Nicholas Ryan, Anant Sudarshan

VOLOME T OCTORER 1940 The Quarterly Journal of Economics, Volume 140, Issue 2, May 2025, Pages 1003-1060,
https://doi.org/10.1093/qje/qjaf009
THE PROBLEM OF SOCIAL COST Published: 05 February2025  Article history v
R. K. COASE
Universily of Virginia
Kaushik Deb /™  THE UNIVERSITY OF CHICAGO

. . : : . . . . ENERGY POLICY
Executive Director India, Energy Policy Institute at the University of Chicago 74 E PI‘ INSTITUTE
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