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Outdoor Air Pollution in India
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10% of Deaths in India Attributable to Outdoor Air Pollution
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Crop Residue Burning in India

source: Lan et al. (2022)
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Externalities

U(bale crop residue) ≥ U(burn crop residue)

b − p ≤ b − cprivate − csocial

• When would a farmer choose to bale their crop residue?

• When would a social planner want a farmer to bale their crop residue?

• How can the social planner intervene to correct the externality?

▶ What are the pros and cons of PES as compared to other policy options?
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PES Contracts: Whose Behavior Changes?

For PES (or any policy), there are farmers who will change their behavior and others who won’t

• Always-burners burn their crop residue whether or not they are offered a PES contract

• Never-burners do burn their crop residue whether or not they are offered a PES contract

• Compliers respond to treatment: they burn their crop residue if they are not offered
a PES contract, but they do not burn their crop residue when offered a PES contract

Compliers may be different depending on the policy (fines vs. PES, for example)

• Cost of PES policy depends on the total number of compliers + never-burners

• Impact of the policy only depends on the number of compliers

Economics 204 (Professor Jakiela) Agriculture and Air Pollution, Slide 6



Studying Payments for Ecosystem Services

• How do the upfront PES contracts differ from standard PES contracts?

• Why might upfront PES be more (or less) effective than standard PES?

Economics 204 (Professor Jakiela) Agriculture and Air Pollution, Slide 7



Studying Payments for Ecosystem Services: Timeline

source: Jack et al. (2025)
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Farmers Choose PES Contracts

source: Jack et al. (2025)
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Regression Specification

Y = α+ βStandardPES + γUpfrontPES
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Impacts of PES Contracts on Crop Burning

source: Jack et al. (2025)
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Amount Paid to Farmers per Acre

source: Jack et al. (2025)
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Cost of Reducing Crop Burning by One Acre

source: Jack et al. (2025)
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