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four takeaways:

1. scientists can estimate climate damages to Vermont

2. scientists can attribute those damages back to particular
emissions

3. this can be done for historical and future damages and
emissions

4. all of these damage assessments are under-inclusive and
conservative
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can scientists attribute the damages
from climate change to particular

emitters?

yes, we now can.



the costs of emissions

TOTAL LOSS
FROM EMISSIONS 

DAMAGE FROM
HISTORICAL EMISSIONS 

FUTURE DAMAGE FROM
HISTORICAL EMISSIONS

FUTURE DAMAGE FROM
FUTURE EMISSIONS= + +

1. 2. 3.

8See, for example, Burke et al. NBER Working Paper 3165 (2023)
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it requires emissions data

9See testimony from R. Heede



two general approaches to estimate
costs attributable to emitters with a

rational basis:

1. use the social cost of carbon (SCC)

2. use “end-to-end” attribution



climate attribution

MEDICAL OUTCOME

FR
EQ

U
EN

CY
EXAMPLE MEDICAL TRIAL FOR DRUG EFFICACY

0 1 2 3 4-1-2

TREATMENT GROUP CONTROL GROUP

11Adapted from Callahan (2023)



it requires climate attribution

ECONOMIC GROWTH
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end-to-end attribution
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EACH LINK HAS CONSENSUS METHODS

13See Callahan & Mankin Clim. Chng. (2022); Callahan & Mankin revising (2024)



can scientists attribute the damages
from climate change to particular

emitters?

yes, we now can via several approaches.
and our cost estimates are conservative.


