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Quantifying the Costs of Climate Change



The Costs of Extreme Weather Events



The science of 
Extreme Event 
Attribution
(EEA)

Two modelling-
dependent ways to do 
attribution:

1. Frequency

2. Intensity
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Climate  Science

(attribution)

Hydrological Engineering 

(flood mapping)

Social Science

(socio-economic analysis)



Hydrological 
Modelling

Top: The flood that was.

Bottom: The flood with 38% 
less rain. 

Units: meters



105,929 parcels
38% 
Scenario

Would not have flooded w/out Climate Change 50%

Would have flooded anyway 50%

Is there evidence of climate change-attributed flooding?

$6.42 billion 
38% 
Scenario

Climate Change-induced damages 58%

Damages would have occurred anyway 42%



Hispanic-Owned Properties
(38% scenario)



Reasons

Some Hispanic neighborhoods are the most newly 
developed. Developing new inner-city 
neighborhoods involves settling in high-risk areas.

Investment in some Hispanic neighborhoods in 
storm water management infrastructure may have 
been lower.



5th

percentile

25th

Percentile

50th

Percentile

75th

Percentile

95th

Percentile

NFIP $0 $80 $522 $2,288 $13,312

attributed $0 $31 $246 $1,235 $9,068

IA $0 $10 $55 $217 $1,316

attributed $0 $4 $26 $115 $793

Federal Assistance Attributed to Climate Change

For the 38% scenario



The Global
Climate-Change-Attributable 
Costs of Extreme Weather
REBECCA NEWMAN, RESERVE BANK OF NEW ZEALAND

ILAN NOY, VICTORIA UNIVERSITY OF WELLINGTON, NZ



The FAR of 
attribution

Fraction of attributable risk (FAR): The likelihood of an 
event that is attributable to a specific cause 
(anthropogenic greenhouse gas emissions)

FAR = 1-
𝑃(𝑛)

𝑃(𝑐)

P(n) = probability of a given event in a ‘natural’ world (e.g. 1/50)

P(c) = probability of a given event with climate change (e.g. 1/10)

FAR = 1 −
1/50

1/10
= 0.8

Attributable Cost = FAR*Cost



Data Collection
(all attribution 
studies up to 2020)

• 250 published attribution studies

• 179 extreme events

FAR

• EM-DAT data

• Alternative cost sources if available

Economic costs

• Temporal scale

• Geographical scale

Match FAR with economic costs



Global FARs
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Average is: US$ 143,000,000,000



Another 
paper…for the 
Loss & Damage 
Fund



And another one on 
personal liability

And another one on 
attribution as a 
persuasion tool



1

Is Attribution Important in Aotearoa?



Attribution and IAM estimates from DICE
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