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Our climate is changing… …and our window of opportunity to
limit the change is closing rapidly
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Climate change has everybody’s attention

Picture of wildfires, hurricanes, crop drought. Also
Cyber

Source: WEF Global Risks
Perception Survey 2020
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Understanding the financial impact of climate change

Source: TCFD
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Task force on climate-related financial disclosures

Source: TCFD
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Task force on climate-related financial disclosures

In order to disclose, companies first need to assess the financial implications of their material climate-related 
risks and opportunities, for different climate related scenarios. Source: TCFD
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Climate change impacts through multiple channels
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Risk management of complex risks

Source: IPCC Impacts, Adaptation and 
Vulnerability 2022
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Risk management of complex risks
Scenario analysis

What if questions

Not stochastic 
modelling

Explicit 
assumptions

Study possible 
futures

Study mitigation 
strategies

Source: IPCC Impacts, Adaptation and 
Vulnerability 2022
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Challenges of climate risk
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Climate risk scenario analysis

Source: KPMG

Scenarios are not

Predictions

Variations of a single case 

Snapshots of endpoints

Generalized views of feared or desired futures

Products of outside futurists

Scenarios are

Descriptions of alternative plausible futures

Significantly different views of the future

Movies of the evolving dynamics of the future

Specific decision-focused views of the future

Products of management insights/perceptions
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A four-step approach to scenario analysis

Climate related risks and
opportunities identification

Climate scenario development

Business implication and
quantifcation

Mitigation and integration
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Management needs

A four-step approach to scenario analysis

Climate related risks and
opportunities identification

Climate scenario development

Business implication and
quantifcation

Mitigation and integration
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4 “Climate change is already 
complex, we need to make it 

simple”

Understanding of results Risk mitigation actions Risk monitoring 
framework

Tailored visuals
(heat map, box-whisker plots, loss-

exceedence curves)

Reporting uncertain figures
(may be a new experience for

board members)
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Scenario quantification approach

Business implication and
quantifcation

3

Future risk driver 
projection using
range of climate
change models

Captures model 
choices

Risk driver 
calibration

Captures uncertaintyRisk drivers

Input Model calibration Projections Output

2

Historical data

Parameters

1

3

• Explicitly taking uncertainty into account
• Uncertainty types: calibration uncertainty, risk drivers, volatility
• Monte Carlo simulations to combine risk drivers

• Graphical expression: loss-exceedance, box-whisker
• Quantification forces structure and accuracy
• Actuaries bring technical risk modelling expertise
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Case study: US retailer

Extreme weather
events

 Revenue (business disruption and 
interruptions of stores and supply chain)

 Costs (asset damage to stores and DCs)

Risk Drivers

 Cooling needs,  Heating needs

∆ Energy price 

∆ Energy CostsX

Change in PDBI (property damage & business interruption) 
from extreme weather events 

Change in store’s energy cost
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The wider insurance/pension ecosystem

Risk manager

Promoter of 
sustainable finance

Investor

Insurer
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A holistic approach is required

Insurer / Pension fund

Balance sheet

Invest-
ments

Own 
funds

Insurance 
liabilities

1 Strategy, governance, targets

2 Identify and quantify impact of sustainable finance

3 Scenario analysis, integration in risk framework

4 Product offering and pricing

5 Process integration, disclosures

2
3

5

1

4
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Role of the climate actuary

- Compliance with TCFD, EU Sustainable 
Finance Taxonomy, CSRD

- Regulatory asks

- Risk identification in underwriting
- Impact on pricing and policy terms
- Green insurance product offerings
- Align with policy holders needs

Product management

Disclosures

- Modelling extreme (weather) events
- ORSA/ERB
- ESG metrics & targets
- Encourage improved governance & risk 

management
- Contribute to public debate

Risk and capital management

- Review continued suitability
- Update modelling and assumptions
- Financial impact assessment
- Quantification of corporate value

Actuarial modelling

Investment management

- Investment strategies to support 
sustainable finance

- Update assumptions and risk drivers
- Impact assessment on investment 

portfolio

The role 
of the 

actuary

Source: International Actuarial Association
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Insurance & pensions

ESG

Future proofing the actuarial profession
Strategic decisions under 

extreme uncertainty EducationVisibility

Terminology

Data

Methods

Climate



Conclusions



34© 2022 KPMG Advisory N.V., a Dutch limited liability company and a member firm of the KPMG global organization of independent member firms affiliated with KPMG 
International Limited, a private English company limited by guarantee. All rights reserved.

Scenario analysis is a 
crucial alternative risk 
management technique for 
complex, strategic risks

It supports well-informed 
decision making

Full scenario development 
requires both in-depth 
domain expertise and 
technical risk modelling 
capabilities

Conclusions

Actuaries contribute in 
many ways to 
understanding and 
managing climate risks

Education in scenario 
analysis expertise and ESG-
related risks future proofs
the actuarial profession
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