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Researchers find crucial gaps in climate risk
assessment methods

July 2 2024, by Melanie Nyfeler

Credit: CCO Public Domain

Researchers from the Universities of Zurich, Vienna and Utrecht have
uncovered significant flaws in current climate risk assessment techniques
that could lead to a severe underestimation of climate-related financial
losses for businesses and investors.
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A study by Stefano Battiston of the Department of Finance at the
University of Zurich and his co-authors, published in Nature
Communications, has identified critical shortcomings in the way climate-
related risks to corporate assets are currently assessed.

Many current estimates of climate physical climate risk rely on
simplified and proxy data that do not accurately represent a company's
true risk exposure. This can lead to significant underestimates of climate-
related losses, with serious implications for business investment
planning, asset valuation and climate adaptation efforts.

Potential losses up to 70 % higher than previously
estimated

The research team developed a new methodology that uses detailed
information about the location and characteristics of a company's
physical assets, such as factories, equipment and natural resources. This
approach provides a more accurate picture of climate risks than methods
that use proxy data, which often assume that all of a company's assets are
located at its headquarters.

"When we compared our results with those using proxy data, we found
that the potential losses from climate risks could be up to 70% higher
than previously thought," says Battiston. "This underscores the critical
need for more granular data in risk assessments."
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https://www.nature.com/articles/s41467-024-48820-1
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Asset-level
probabilistic climate
risk assessment

+ Data collection: asset
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global firms and
European investors’
ownership chain

» Data harmonization

across providers
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+ Tropical cyclones
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damage function:
assess direct
damages on physical
assets across
different return
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* Economic impacts by

* Shocks by SSP-RCP

* Impacts expressed as

Macroeconomic
impacts

Business ines cutgut at

level info with sector
classification

sector, region (ICES)

scenario combination
(2-6.0, 3-2.6, 3-4.5, 5-
4.5)

ratio between
baseline (no climate
shock) output and
climate adjusted
output by sector

Climate financial

valuation adjustment

Climate financial risk
assessment

+ Shocks cascade from

+ Consideration of

+ 3-stages Climate

asset impacts to
business line, firm
and investor’s level

climate (chronic +
acute) impacts on
firms’ long-run
growth rate

Dividend Discount
Model (CDDM) for
Climate-adjusted
stock valuation

* Average portfolio

losses and portfolio
Value at Risk (VaR)
are computed from
firm-level equity
losses

* The estimation is

strengthened using
bootstrapping over
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= Assessment of the

underestimation of
climate-adjusted risk
metrics from
neglecting tail risk
and asset-level data

Methodological framework of the asset-level approach to climate physical risk
assessment and financial valuation. From left to right, the blocks represent

consequential steps of implementation. Credit: Nature Communications (2024).
DOI: 10.1038/s41467-024-48820-1

Preparing for the worst: The role of extreme events

The authors also point to the importance of considering "tail risk" in
climate assessments. Tail risk refers to the possibility of extreme events
that, while rare, can have catastrophic impacts.

"Many assessments focus on average impacts. Our research shows that
the potential losses from extreme events can be up to 98% higher than
these averages suggest," says Battiston. "Failure to account for these

possibilities can leave businesses and investors dangerously unprepared."
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https://phys.org/tags/extreme+events/
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More funding for climate adaptation

The study's findings have significant implications for climate policy,
business strategy, and investment decisions. The researchers emphasize
that more accurate risk assessments are crucial for developing effective
climate adaptation strategies and determining appropriate levels of
climate-related insurance and funding.

"Our work shows that we may be seriously underestimating the financial
resources needed for climate adaptation," concludes Battiston.

More information: Giacomo Bressan et al, Asset-level assessment of

climate physical risk matters for adaptation finance, Nature
Communications (2024). DOI: 10.1038/s41467-024-48820-1
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