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CLIMATE RISK EXPLAINED

How transition and physical risks hit regions and sectors differently
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Transition risks
Policies, carbon pricing....

What if climate policies become
stricter?
e Based on carbon prices needed to
reach net zero
e (Costs fall on high-emission sectors
e Long-term, policy-driven
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Physical risks
Heatwaves, droughts, floods...

What if extreme climate events hit the
economy?
e Based on climate hazards
e Damages capital and productivity
e Short-term, event-driven

Energy & Agriculture & Emerging
Heavy Industry Construction economies
High transition risk, Lower transition risk, Often face both risks at once
not always high physical risk high physical risk

))) Transition and physical risks affect different regions and sectors.

Climate risk cannot be reduced to a single score.
Ignoring either transition risk or physical risk leads to blind spots — for investors,

companies, and policymakers.

Methodology: how are the risks estimated?

Transition risks
e Compare business-as-usual vs net-zero
pathways
e Use implied carbon price trajectories
e Translate emissions gaps into financial exposure

Physical risks

Use scenario-implied climate damages
Reflect infrastructure damage, output loss,
productivity effects

Not probabilistic — exposure under different
scenarios
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UNDERSTANDING CLIMATE RISK
THROUGH DATA

Why did you write this paper? What problem were you trying to solve?

There is a lot of discussion about climate risk in finance, but much less clarity about how
big those risks actually are and where they are concentrated. Investors, regulators, and
companies all know that climate change matters, but they often lack concrete,
comparable numbers.

What we wanted to do in this paper was simple in spirit: take publicly available climate
scenarios and translate them into financial costs, broken down by region and sector.
Not abstract risks, but something you can actually compare across countries and
industries.

You focus on two types of climate risk: transition risk and physical risk. What’s the
difference?

Transition risk is about policy and regulation. It’s the risk that governments introduce
stronger climate policies, especially carbon pricing, to move toward net zero. When that
happens, some sectors suddenly face higher costs, lower profits, and lower valuations.
Physical risk is different. It's about climate events themselves: heatwaves, droughts,
floods, storms. These events can destroy capital, reduce productivity, and disrupt supply
chains. That directly affects companies’ financial health.

The key point is that these two risks don’t hit the same places in the same way. A region
might face relatively low transition risk but very high physical risk; or the opposite.

How do you actually measure transition risk in financial terms?

We rely on climate scenarios developed by the Network for Greening the Financial
System (NGFS), which provide consistent pathways for emissions and carbon prices and
we compare two scenarios.

First, a business-as-usual scenario, where emissions continue broadly along their
current path. Second, a net-zero scenario, where policies are introduced to reduce
emissions in line with climate targets.

The difference between these two trajectories tells us how much emissions need to be
reduced: what we call the “gap.” Then we put a carbon price on that gap, using the price
paths implied by climate scenarios. That gives us a monetary estimate of transition
costs, sector by sector and region by region.

How do you measure physical risk in financial terms?
Physical risk refers to the economic consequences of extreme climate events such as
heatwaves, droughts, floods, or storms.
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In the paper, we rely on the climate damage projections embedded in NGFS scenarios.
These scenarios describe how severe physical climate impacts could affect economic
activity under different pathways. Rather than estimating probabilities of specific
disasters, the NGFS assumes some physical disasters occurring at a specific time in a
specific region.

In practical terms, the resulting damages reflect mechanisms such as destruction of
infrastructure, losses in output, and reductions in labor productivity. We then assess how
these economic impacts would translate into financial losses at the sector and regional
level if such a scenario were to materialize over the considered time horizon.

Estimating climate risk sounds extremely difficult. What methodological approach
did you choose?

Estimating climate-related financial risk is indeed extremely challenging. When
discussing transition risk, one might try to assign probabilities to future regulatory
changes — but doing so would be highly speculative.

Instead of attempting to forecast political decisions, we adopt a scenario-based
approach. For transition risk, we measure the gap between emissions under a
“business-as-usual” trajectory and emissions under a net-zero pathway. The implicit
assumption is that climate policies would eventually force the economy to move toward
the net-zero path, notably through carbon pricing.

We then assign a monetary value to this transition by multiplying the emissions gap by
carbon price trajectories implied by climate scenarios. This allows us to quantify
exposure without having to estimate the probability of specific regulatory events.

The same logic applies to physical risk. Rather than forecasting the probability of
individual disasters, we evaluate the financial consequences implied by different climate
scenarios. This provides a structured and comparable framework, even though
uncertainty remains substantial.

Why do you use heatmaps?

Climate risk is extremely heterogeneous. The electricity sector does not face the same
risks as agriculture. Europe does not face the same risks as India or Brazil.

Heatmaps allow us to show, very clearly, where the pressure points are. You
immediately see which sectors are most exposed, which regions are lagging behind, and
where risks are likely to materialize first.

What did the results reveal?

Two patterns stand out very clearly. First, transition risks are concentrated in a small
number of emission-intensive sectors (electricity, steel, cement) but the regional
patterns differ a lot depending on growth dynamics and energy mixes.

Second, physical risks show a very different map. Sectors like agriculture and
construction, and certain regions that are more exposed to extreme climate events,
show much higher vulnerability in this dimension.
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This confirms that mechanisms underlying transition risk and physical risk are very
different. Ignoring either one gives you a distorted picture.

What does this mean for investors or policymakers?

The main implication is that climate-related financial risks are not evenly distributed
across sectors and regions, and that aggregated indicators can hide important sources of
exposure.

For investors, this suggests the importance of going beyond broad averages and
considering how different types of climate risk may affect specific sectors or geographic
areas. For policymakers, the results illustrate the value of using transparent and
standardized climate scenarios. These scenarios make it possible to assess and compare
exposures in a consistent way, and to update those assessments as new information
becomes available.

Overall, the paper is not about predicting outcomes, but about providing a structured
framework to better understand where climate-related financial risks are most likely to
arise.

If readers remember just one thing, what should it be?

Climate risk is not one number, and not one story. It depends on where you look, which
sector you consider, and which type of risk you focus on. Tools like region—sector
heatmaps help move the conversation from vague concern to concrete analysis. And
that’s a necessary step for meaningful action.

What do these results imply for the Swiss economy?

Although the paper takes a global perspective, the methodology can also be applied to
specific countries, including Switzerland.

For an economy like Switzerland’s, which has relatively low direct emissions compared
to many industrial economies but is highly integrated into global value chains and
financial markets, the exposure to climate risk may arise through multiple channels.

On the transition side, sectors with lower carbon intensity would face more limited direct
exposure. However, indirect effects — through international supply chains or global asset
holdings — can still be significant.

On the physical side, while Switzerland may be less exposed to certain extreme climate
events than some other regions, climate change can still affect productivity,
infrastructure, and economic stability.

The broader lesson is that climate change can be unfair: economies with moderate
direct emissions are not insulated from climate-related physical risks.

Read the full paper
Region-Sector Heatmaps for Transition and Physical Risks
Eric Jondeau and Noé Notter, September 2025
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https://e4s.center/resources/reports/region-sector-heatmaps-for-transition-and-physical-risks/
https://e4s.center/resources/reports/region-sector-heatmaps-for-transition-and-physical-risks/

