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Agenda

• Identifying climate-driven physical risks 

across suppliers and critical assets

• Assessing asset resilience and 

concentration risk within the value chain

• Leveraging AI-driven analytics to 

anticipate disruption and strengthen 

resilience



1. Identifying climate-driven physical risks 
across suppliers and critical assets



60^ of the GDP of certain provinces of 

Indonesia will face risks from SLR by 

2040

Asia Pacific (APAC) is Exposed to Physical Risks

https://www.moodys.com/web/en/us/insights/data-stories/global-

climate-finance-gap-cop29.html
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Real GDP loss due to physical risk by 2050 

under current policies NGFS 5

Source: NGFS, Moodys



O
N

 L
IG

H
T

 A
N

D
 E

X
T

R
A

 L
IG

H
T

O
N

 M
O

O
D

Y
´S

 B
L

U
E

For charts ONLY

PowerPoint Toolkit - March 2024 5

Moody’s RMS Physical Risk Expertise
A pioneer of disaster risk modelling

→ 30 years of modelling expertise, founded in Stanford in 1988 
and acquired by Moody’s in 2021 

→ More than 350 scientists and engineers employed, 50% PhD 
included. More than 400 people in the field of analytics

→ Moody’s RMS spends $150 millions a year on R&D
→ Moody's RMS models cover over 90% of global property 

insurance premiums - we power a $1.6 Tn industry with our 
models and data

→ Our offering spans site-specific analytics to company-wide risk 
assessments, including portfolios of assets and suppliers, to 
accurately reflect correlations between different sources of risk

→ Our teams also offer flexible advisory support enabling user to 
fine-tune their analysis thanks to tailored services 
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→ Dynamic hazard exposure

→ Captures anticipated climate change

Source: www.climate.gov

→ Granular acute events (e.g. Hurricanes)

→ Built to directly model asset impact and 

damage

Bring the best of both worlds : 

1. Stochastic modelling

2. Translation of the hazard into local metrics

3. Integration of climate change 

4. Addition of vulnerabilities 

5. Financial damage assessment 

Catastrophe Risk Models Climate Models
Climate-Conditioned Cat 

Models

Climate-Conditioned Catasthropy Models Approach
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Physical Risk 
Assessment

Physical risk provides two 

complementary views and 

supports :

i) Identification of 

perils  exposure at 

asset level

ii) Quantification of 

potential impact from 

damage & disruption

→ Hazard output (identification)

• Hazard scores from 0 to 100 (highest 
risk)

• 5-level materiality scale

• Climate sub-indicators

→ Impact output (quantification)

• Impact scores from 0 to 100 (highest 
risk)

• 5-level materiality scale

• Annualized Damage Rate, Average 
Annual Damage, Standard Deviation

Hazards Coverage

Features

→ Global coverage

→ Acute & chronic hazards screening

→ Scenarios: RCP2.6,4.5,6.0,8.5 and all 
NGFS scenarios

→ Time horizons: Present,  2030, 2040, 
2050, 2075, 2100

→ Single-asset & portfolio assessments

→ Highly precise resolution by peril

Output Type

Hurricanes & 
Typhoons

Floods Sea Level Rise Wildfires

Water Stress Heat Stress

Each hazard corresponds to diverse sub-indicators effectively capturing broader 
perils considerations (e.g. heavy precipitations captured in floods modelling)

Earthquakes
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Catastrophe Modelling 5 Key Steps

Quantify the 

parameters that could 

cause damage.

E.g., flood severity, 

high winds, storm 

surge

Calculate damage 

based on building 

vulnerability.

E.g., steel frame 

building with concrete 

roof deck built in 

2015

Calculate the 

financial impact and 

generate loss 

metrics.

E.g., 1-in-200-year 

loss of $12.9M (≈14% 

of asset value).

Determine assets that 

are exposed to the 

hazard.

Stochastic Event 

Module

Hazard

Module

Vulnerability 

Module

Financial 

Analysis Module

Exposure

Module

Create an event set 

probabilistically 

simulated from 

historical data and 

considering climate 

change where 

applicable.

Catastrophe models quantify the monetary impacts of infrequent, severe, and unpredictable events



Flood HD Models: Main Data Sources
High quality data are instrumental for realistic results

Precipitation, 
Meteorological, and 
Hydrological Data

Digital Terrain 
Model Data 

Sources

Relying on Local Data 
Sources as Much as 

Possible

Data Sources 
for Loss 

Benchmarking



Financial Impact – Sample Report Pertamina Assets

(1 to 100)



Physical Risk Tail Risk: 

RCP 8.5 – 2050 and 1-in-200-years event severity
RCP scenarios: future projection of greenhouse 

gas emissions

Image Credit: Neil Craik, University of Waterloo. Article link. 

2050

RCP 8.5 
2050

• Within the RCP 8.5 scenario pathway of emissions, One APAC Regulator has 

selected the 2050 time point.

• At that time point, multiple flood events with different severities, probabilities 

and levels of damage can take place.

• One APAC Regulator has selected the 1-in-200 years severity point (extreme 

flood that happens on average once every 200 years) for the One APAC 

Regulator short-term scenario exercise. This is at the tail of the distribution of 

flood damages:

Low severity events: high 

probability

High severity events: low 

probability

Illustrative distribution of possible flood damages for 

RCP 8.5, 2050 (*)

1-in-200-year 

severity   

Damage

P
ro

b
a
b
ili

ty

(*) not the actual 

distribution but a 

schematic qualitative 

one for illustration 

purposes only.

Private & Confidential

May not be distributed without Moody’s prior consent

https://www.e3s-conferences.org/articles/e3sconf/abs/2024/50/e3sconf_iceree2024_04019/e3sconf_iceree2024_04019.html


Tail Risk Financial Impact Sample
Damage rates vary from 0.38% to 69% across different return periods



2. Assessing asset resilience and concentration 
risk within the value chain



Leverage Moody’s Corporate Physical Risk Dataset to estimate physical risk exposure of firms

Corporate Physical Risk

» Climate risk metrics for over 3.5 million 

corporate facilities mapped to the 23,000+ 

largest listed companies

» Corporate physical risk derived from precise 

facility locations and asset types

» Quantification of physical risk damage and 

business interruption in $ terms

» Hazard coverage include floods, heat 

stress, hurricanes & typhoons, sea level 

rise, water stress, wildfires, and earthquake

» Captures future climate risk aligned to 

multiple time horizons and RCP scenarios: 

– RCP 4.5 and 8.5

– Present day, 2030, 2040, 2050, 2075 and 2100 

» Facility materiality weights assessed from 

economic value-add by asset type



Physical Risk Poses Additional Risk to Homes and Businesses 

Quantify Resulting 

Impact

Long term climate 

scenarios

Analyze damages by 

hazard

Consider transmissionn 

channels

* Powered by Moody’s Physical Risk data

Climate impact to homes and collaterals Climate impact to companies' operation downtime 

and supply chains

• 139  Facilities in 
total 

• 25 facilities 
abroad

Pertamina
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Company Report  
Company Level and facility level
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3. Leveraging AI-driven analytics to anticipate 
disruption and strengthen resilience
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Corporate Physical Risk Intelligence
AI for Hazard Modelling and AI Agent for Methodology Assistance

Source: Moody’s COD Pro

Hazard Modeling: AI 
simulates climate 
hazards like floods 
and wildfires at 30m 
resolution globally, 
using physics-based 
models and IPCC 
scenarios.
Portfolio Analytics: 
AI maps hazard 
correlations to assess 
risk across entire 
portfolios more 
accurately.

A global manufacturing company Flood Risk 
Exposure

RCP8.5 2050



AI Generated Report Based on Moody’s RMS Climate Data

Priority 1 — Crystal River Energy Complex (T006) 

This facility presents the portfolio's most acute physical 
risk. The compound effect of sea level rise and hurricane 
intensification, combined with an ADR of 2.05%, places 
it in a class of its own within this portfolio. 
Recommended actions: 

• Request issuer's formal Climate Resilience and 
Adaptation Plan with asset-level detail. 

• Assess feasibility and cost of coastal flood 
defences (seawalls, levees, drainage). 

•  Evaluate whether the insurance market can 
adequately price this risk at 2030+ time 
horizons. 

• Model asset impairment risk under 1-in-100 and 
1-in-250 return period events



FAQ
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