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INTRODUCTION

The history of catastrophe (cat) risk modeling in the reinsurance industry reflects
an ongoing evolution from reliance on historical averages and expert opinions to

complex data- and scenario-driven probabilistic risk models.

With the intensifying impacts of climate change — more frequent and severe storms,
floods, wildfires, and other weather-related events, changing storm tracks, and shifting
precipitation patterns— reinsurers approaches are evolving significantly. These
changes are now finding their way into major commercial risk models used by the

industry.

This transformation has been driven by the need to better quantify, price and control
the impact of low-frequency, high-severity natural disasters on reinsurers’ balance-
sheets in a rapidly changing world where the past claims experience is no longer

indicative of the future.
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HOW INSURERS EVOLVE THEIR APPROACH TO RISK MODELING

Traditionally risk modeling has been based on historical data and probabilistic models.
However, recently the industry has started incorporating in their risk management tools
forward-looking climate models (e.g., using IPCC scenarios/RCP pathways), and

geospatial analytics to better capture long-term, dynamic risks.

Era Modeling Style Key Events Impact on Reinsurance
113568_05 Historical averages N/A Basic pricing based on claims experience
1980s Determlnlstlc Early computing First attempts to quantify risk concentrations
scenarios
1990s Probabilistic vendor Hurricane Rapid model adoption, changes in
models Andrew (1992) reinsurance risk management and pricing

Risk-based capital and model governance

2000s Regulatory integration Solvency II/SST requirements

High-res + emerging  Thailand floods,

2010s perils wildfires

Model customization, climate risk inclusion

Long-term planning, climate-informed

2020s Climate change+ Al IPCC scenarios . D
underwriting and pricing

Notes: RCP = Representative Concentration Pathway developed for the IPCC Fifth Assessment Report (AR5, 2014).
Each RCP is named after the level of radiative forcing (in watts per square meter, W/m?) expected by the year 2100.

Radiative forcing measures the difference between energy absorbed by the Earth and energy radiated back to space.
Higher values mean more warming.
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HOW INSURERS USE CAT RISK MODELS IN DAILY OPERATIONS

1. Dynamic Underwriting: increasingly withdrawing from high-risk areas, or imposing caps, or
increasing minimum risk retentions/deductibles for cedents, which reflects the limits of

insurability under rising physical risks due to climate change.

2. Dynamic Pricing: updating risk pricing more frequently, adjusting premiums in real time
based on newly emerging risks and environmental signals.

3. Accumulation Control: limiting their maximum risk exposures to defined catastrophic perils
in certain parts of the world.

4. Risk transfer to retrocession and (ILS) capital markets: providing state of the art estimates of
risk exposures to retrocession markets and ILS investors (as per regulatory requirements).

5. Regulatory compliance: aiding their regulatory reporting on risk-based capital requirements
and risk governance.

6. Risk Mitigation Incentives: Encouraging risk-reducing behavior through premium discounts
or product innovations or underwriting requirement (e.g fire-resistant construction or flood
barriers).

7. Public-Private Partnerships: working with governments on risk pooling mechanisms (e.g.,
national flood insurance programs) and catastrophe bonds to spread and securitize risk.




ERE
TAKEAWAY POINTS FOR BANKS AND REGULATORS

1. Adopt Forward-Looking Risk Models: incorporate climate scenario analysis into credit and

operational risk assessments and move beyond backward-looking risk models that may understate
future risk exposures.

2. Reassess Physical Risk in Credit Portfolios: Examine geographic concentrations of real estate,
infrastructure, agriculture and working capital loans in high-risk climate-exposed area by using
geospatial risk mapping.

3. Integrate Climate into Risk-based Capital Requirements: reflect physical climate risks in their
capital adequacy assessments. Regulators could explore climate-related stress testing and link it to
prudential requirements.

4. Promote Resilience and Risk Mitigation: incentivize clients to adopt climate resilience
measures (e.g., green building certifications, flood defenses) and consider offering preferential
loan terms for mitigation investments.

5. Support Climate Risk Pooling and Securitization: Explore mechanisms to offload concentrated
climate exposures, e.g., through green bonds or climate risk securitizations.

e 6. Enhance Transparency: opt for comprehensive, comparable climate risk disclosures across
the financial sector, with TCFD or TCFD-aligned disclosure requirements used as a framework.
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CONCLUSION

The insurance industry’s long experience with natural disasters, evolving tools,

and pragmatic responses offers a valuable playbook.

* For banks and regulators, the key is to internalize climate change not just as an
ESG issue, but as a core financial risk that requires the same rigor, modeling

sophistication, and risk governance as any traditional credit or market risk.
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