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‘WWF Switzerland:

The mission of WWF is to stop the global destruction

of the environment and shape a future in which people
and nature can live together in harmony. In order to fulfil
this mission, WWF is dedicated to preserving global
biodiversity. WWF also fights to reduce the use of natural
resources to a sustainable level. In order to meet its
objectives, WWF works at four levels: in the field, with
companies, in the political arena and with the population.
WWEF regularly performs company ratings and thus
assesses the sustainability performance of companies in
important sectors.
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EXECUTIVE SUMMARY

This report analyses how climate change and nature loss are undermining insurability
widening the global insurance protection gap and sets out policy solutions to strengthen
resilience for households, businesses and governments. It is directed at governments, policy
makers, financial regulators and the insurance sector, highlighting the need to address the
root causes of risk — climate change and nature loss — to ensure societies remain insurable.

Modern economies depend upon insurance as a cornerstone for
economic development and financial stability. By enabling the
transfer or risk, insurance protects households and businesses
from financial shocks, supports faster and fairer recovery after
disasters, and underpins long-term investment.

INCREASED TEMPERATURES AND THE DEGRADATION
OF NATURE ARE DRIVING ECONOMIC LOSSES

The climate and nature crises are rapidly undermining the
foundations of the insurance system. Extreme weather events
are becoming more frequent and severe. Degraded ecosystems
are less able to mitigate their impacts — for example, the risk of
a large-scale flooding event can increase by as much as 700 per
cent in areas of widespread deforestation.

This results in growing economic losses. Globally, the UN Office
for Disaster Risk Reduction estimated the costs of disasters in
2023 at around US$2.3 trillion (i.e., about 2 per cent of global
GDP), when indirect costs and ecosystem costs are accounted for.

CLIMATE AND NATURE RISKS CONTRIBUTE
T0 THE INSURANCE PROTECTION GAP

As losses caused by extreme weather events and chronic hazards
like sea-level rise mount, the gap between total economic losses
and the amount of those losses covered by insurance — what we
term the climate insurance protection gap — is growing. This is
leaving more people and businesses exposed to increasing risks.
Conservative estimates of this protection gap averaged US$64
billion per year (over 2021-2024) in the US and €59 billion per
year (over 2021-2023) in the EU.

A flock of pied avocets in flight above a wetland nature reserve at
Wallasea Island, Essex, UK. Image: Adobe Stock

The insurance gap is an even more serious problem in developing
economies, where it stands at above 90 per cent. However,
given the different challenges they face, this report focuses

on analysis of and recommendations for developed countries.

Traditional models of insurance are struggling to respond
and cannot provide the necessary coverage for increasing
risks without government intervention, even in countries with
traditionally high insurance penetration. With a changing
climate, past data can no longer reliably forecast future losses,
creating a challenge for insurers who use historical trends to
assess and price risk. Climate risk is also affecting wider and
different geographic areas, creating new vulnerabilities for
often unaware populations and businesses.

Escalating climate losses are straining the ability of insurers to
provide affordable coverage. Insurers are responding to their
microeconomic incentives by increasing premiums for property
and casualty insurance, reducing the coverage they are prepared
to offer or withdrawing entirely from high-risk areas.

HEALTHY ECOSYSTEMS STRENGTHEN RESILIENCE

Intact and healthy ecosystems such as wetlands, forests and
mangroves provide vital services, including water purification,
climate regulation and soil stabilization. By acting as regulators
and buffers, reducing flood, heat and storm impacts, they
can save lives and billions of dollars in damages.

Nature-based solutions often offer cost-efficient opportunities
for risk mitigation. In Switzerland, for instance, the protective
function of forests is valued at around CHF4 billion (US$4.5
billion) annually and protecting forests can be up to 25 times
more cost-effective than equivalent technical measures.

“The insurance protection gap leaves
people vulnerable as extreme weather
events hit people hard. Half of climate-
related losses globally, and more than 90%
in developing countries, are uninsured.
This is no longer just an insurance market

issue, but a systemic threat to people’s
livelihoods, economic resilience and even
financial and fiscal stability.”

LAURENCE TUBIANA,
SPECIAL ENVOY TO EUROPE FOR COP30
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For example, in the UK, the average cost per weather-related
claim increased by 73 per cent between 2018 and 2023, driving
premiums to new peaks. On the other side of the globe, 15 per
cent of Australian homeowners are spending over a month’s
income on annual premiums. Overall, insurance premiums for
American homeowners rose on average 38 per cent between
2019 and 2024, almost twice the rate of inflation.

The impacts of climate change and nature loss are felt across all
parts of the insurance sector — not just on homeowner insurance:

= Climate litigation is on the rise and is cascading into
liability insurance and the wider insurance system.

= As extreme weather intensifies, the cost of business
interruption insurance is increasing, although business
interruptions resulting from damage to infrastructure or
supply chains are often not covered.

= Climate and nature hazards damage public infrastructure
and natural assets severely, while these assets are often
not formally insured. Without adequate public funds and
efficient deployment processes, their recovery is slowed.

= Climate and nature crises are driving agricultural losses,
in turn pressuring often highly subsidized agricultural
insurance systems. Large protection gaps, especially
in Europe, are undermining recovery and future harvests.

= Rising temperatures are affecting health in many ways.
Increasing mortality and decreasing productivity eventually
lead to higher health (insurance) costs and, where
available, social security payments.

Higher premiums or widening gaps in insurance protection are
leaving people, businesses and governments with higher bills
and/or less protection from damage to physical assets.

INCREASING LOSSES AND PROTECTION GAPS
HAVE FINANCIAL, ECONOMIC, SOCIAL AND FISCAL
CONSEQUENCES

The combined effects of extreme weather and protection gaps
on income, asset prices, credit and mortgage markets, and
public finances threaten economic and financial stability,
prosperity and social cohesion.

How insurers underwrite and price risks from extreme weather
events has systemic consequences that extend far beyond

the insurance sector. There are numerous channels by which
climate-related risks to the real economy and financial stability
can be transmitted from the insurance sector. These include
direct physical impacts on assets and infrastructure, indirect
effects through insurance and credit markets, and broader
macroeconomic feedback loops:

= Climate and nature risk is reshaping mortgages and
real estate markets. Lenders typically require insurance
before they write mortgages: if insurance is unavailable or
unaffordable, mortgages may become unavailable. There
is also a direct link between climate risk, lack of insurance
and adverse mortgage outcomes: abrupt premium increases
and insurance policy non-renewals significantly increase
mortgage delinquency rates.

= Extreme weather events reduce household income
through various mechanisms, especially when losses
are not insured. Without insurance, extreme weather

events can translate into lasting destruction of inter-
generational wealth.

Climate-driven insurance pressures can threaten business
growth and competitiveness. Commercial loans and
investment arrangements usually depend on adequate
insurance coverage. Insufficient insurance coverage for
businesses could thus make credit more difficult to obtain,
leading to knock-on impacts on the economy.

The protection gap eventually increases the financial
burden for the public to shoulder. Extreme weather
events affect government budgets through the direct costs
of public aid for response and recovery, indirect costs
through publicly supported insurance schemes and
increased public spending on disaster prevention and
infrastructure. In addition, damage to nature is often
overlooked and underfunded, with costs for restoration
mostly absorbed by taxpayers.

Prevention delivers greater value than post-disaster
relief and insurance payments. A 2024 economic study
by the US Chamber of Commerce found that every dollar
spent on climate resilience and preparedness can save
communities up to US$13. Similarly, a report from the UK
concludes that every £1 invested in flood risk management
prevents £8 of damages, including £3 in direct savings to
the government.

Losses from extreme weather events and chronic climate
hazards create lasting economic damage. A lack of
insurance significantly slows recovery and growth, which
can put a strain on public budgets, as they reduce the
volume of taxes that can be collected.

Through their effect on public finances, climate and nature
risks and protection gaps increase public debt and
undermine sovereign creditworthiness. This can
crowd out essential investments in climate adaptation.

région; Frange 2027 image: © Daniel Vall3uri / WWF-
rS = L cx ey
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These economic impacts amplify social and political risks.

The effects of climate change and nature loss disproportionately
affect vulnerable communities. Marginalized and lower-income
groups tend to be less insured, further amplifying existing
socio-economic and ethnic inequalities. A lack of economic
resilience in the face of extreme weather also increases
migration. Deepening inequality and migration can add to
political tensions and undermine political institutions.

All these consequences occur in an interconnected global
economy where uninsured climate- and nature-related risk
transmits to credit risk and the banking sector. Insurance
companies can be affected on both sides of their balance
sheet when companies or government default. Shocks diffuse
across borders, with global (re)insurance companies often
headquartered outside the most affected areas, while losses
can cascade through supply chains and global trade, amplified
by insufficient commercial insurance penetration.

GOVERNMENTS ARE BEGINNING TO ACT, WHILE
NEGLECTING ROOT CAUSES

There is growing recognition among governments and
supervisory bodies of the implications of the expanding
protection gap, and they are taking measures to reduce it.

These include:

= Publicly supported insurance schemes, or public—
private insurance arrangements, to cope with the growing
difficulty of insuring extreme weather events. Such
insurance schemes may struggle with rising costs, and
they are not always carefully designed so as not to
undermine risk mitigation through misaligned price
signals and incentives.

= Increasing supply of and/or demand for insurance
to provide some level of cover against climate risk.
Governments are increasingly making insurance compulsory,
while affordability concerns have prompted them to
intervene more actively in insurance pricing. They are
seeking to improve risk transparency through hazard
mapping and disclosure requirements.

“The exponentially growing losses and
damages from extreme weather events that
are undermining the insurance market are
caused both by increasing temperatures
and the destruction of ecosystems that
are protecting us. Forests, mangroves
or wetlands are crucial for reducing the

devastating impact of these extreme events
and therefore need to be at the heart of the
strategies to increase our resilience and
keep regions insurable.”

KIRSTEN SCHUWJT,
DIRECTOR GENERAL OF WWF INTERNATIONAL

= Taking measures to increase risk prevention and
resilience by updating building codes to strengthen
buildings against climate-related hazards, updating zoning
regulations to prevent development in high-risk areas
and drawing up national climate adaptation strategies.
However, public investment remains far below what
is required to limit escalating climate-related losses.

However, efforts to strengthen financial resilience

and climate adaptation are not matched by sufficient
reductions in GHG emissions or by robust measures
to protect and restore natural ecosystems to contain
the escalating risks. Trying to address the insurance
protection gap while emissions continue to rise steeply
and ecosystems are further degraded is like fighting

a fire while simultaneously adding fuel to the flames.

In addition, central banks and financial supervisors are
increasingly acknowledging the challenges posed by the
widening protection gap and are seeking to encourage action
by the entities they oversee. Most common measures include
additional research into the protection gap and its implications,
as well as additional regulatory requirements for climate risk
disclosure and management by regulated entities.

Despite this progress, current responses by governments and
financial regulators are incomplete and, even if implemented
fully, are unlikely to close the protection gap.

WWF PROPOSES A STRATEGIC APPROACH
T0 REDUCE THE PROTECTION GAP FOR THE
BENEFITS OF PEQPLE, NATURE, BUSINESSES
AND GOVERNMENTS

Given the above, WWF, with an advisory group comprised
of representatives from the insurance industry, academics
and an insurance regulator, has drawn up the following
recommendations for public actors to tackle the insurance
protection gap strategically. Such an approach includes
strategies to reduce disaster risk and increase resilience,
addressing the root causes of increasing risks and using
the capabilities of the insurance sector.

=)
=
=
e

K

Schwechat river canal after a severe flood in Baden, Austria,
canal protects houses from water. Image: Adobe
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STRATEGIC FRAMEWORK
TO REDUCE THE PROTECTION GAP

VANGEPACT (¥ 2
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transfer solutions (see 6.3)

= Reduce GHG emissions
and reverse nature loss
to contain mutually adaptation and
reinforcing climate resilience planning
and nature risks (see 6.3)

(see 6.2) (see 6.4)

@ ASSESSMENT
Undertake a holistic and forward-looking risk and resilience

assessment, including direct and indirect losses (see 6.1)

AFTER THE LAST CLIMATE DISASTER IS BEFORE THE NEXT CLIMATE DISASTER

Adapted from J. A. Richards. (2022). After the last climate disaster, is before the next climate disaster. The Loss & Damage Collaboration.

RECOMMENDATIONS:

1. Conduct holistic and forward-looking risk
and resilience assessments.

2. Reduce GHG emissions and nature destruction
domestically and through international
cooperation to contain mutually reinforcing
climate and nature risks.

= Reflect climate change, nature loss and the insurance gap,
and capture both individual institutions and systemic
exposures and adopt a precautionary approach

= Incorporate insurance dynamics and co-benefits into
resilience planning, considering insurance availability,
affordability and the protection gap to identify the most
important resilience measures

= Properly value and prioritize nature and nature-based
solutions in risk assessments, government interventions,
loss accounting and investment in recovery.

Enhance and implement their strategies to mitigate
climate change and halt and reverse nature loss

Deepen international coordination for managing global
public goods such as climate and nature

Develop national transition pathways and require private
sector transition plans to unlock private investments
Mobilize private capital for nature-based and green
solutions.

3. Make nature and nature-based solutions 4. Enhance policy incentives and insurance TN
a centrepiece in adaptation and resilience regulation to support risk transfer :
planning and in response and recovery efforts. solutions and financial resilience.

Integrate nature into zoning codes and land-use planning
Update building codes to incorporate new climate realities
and integrate nature-based solutions

Accelerate and coordinate national adaptation planning
and integrated landscape management

Align public or publicly backed insurance schemes with
risk reduction incentives

Embed nature in disaster recovery frameworks for the
benefit of people and nature

Incorporate ecosystem services into insurance models
Strengthen the resilience of ecosystems to climate change.

Adopt a regulatory approach that integrates
macroprudential considerations and tools with updated
supervisory expectations for climate and nature
Expand targeted public interventions in insurance
markets to climate perils and regions where protection
gaps are most acute

Make insurers’ eligibility for state support and public
backstops conditional on mitigation and adaptation
requirements

Incentivize investments in resilience through carefully
designed multi-year contracts

Support market innovation to expand risk coverage.


https://www.lossanddamagecollaboration.org/stories-op/how-does-loss-and-damage-intersect-with-climate-change-adaptation-drr-and-humanitarian-assistance

Insurance is one of the cornerstones of modern
prosperity. By underwriting and mutualizing risks, the
insurance system enables investment, protects livelihoods,
accelerates recovery after adverse events and underpins
economic development. In regions with high insurance
penetration, post-disaster recovery is not only faster, but its
costs are more orderly and equitably distributed. Insurance
provides financial protection for homes, businesses, public
infrastructure and finances and, ultimately, people’s wellbeing.

The climate and nature crisis is rapidly undermining
the foundations of the insurance system. Both climate
change and the destruction of nature are increasing the
frequency and severity of extreme weather events, such as
floods, storms, wildfires and droughts, while at the same time
diminishing the capacity and resilience of nature to protect
communities and businesses by providing natural buffers
against catastrophes. In coastal areas, insurance is more
unaffordable or unavailable where coral reefs and mangroves,
which can protect against extreme weather, are degraded.
Similarly, in wildfire-prone areas where forests degraded by
climate change and economic development offer less natural
firebreak protection, insurers are withdrawing coverage or
dramatically increasing premiums.!

i. The insurance protection gap is the total losses from an incident minus the insured losses.

CHAPTER: 01020304 /05/06/07| @

Homes flooded by Hurricane Debby, Florida. Image: Adobe Stock

Despite growing investments in disaster risk reduction,
these mutually reinforcing negative dynamics are
driving up damage and insured losses from extreme
weather events, at a financially unsustainable rate of 5-7 per
cent annually in real terms.2 While a growing concentration of
assets and people in high-risk areas is a significant factor, the
underlying risk drivers of climate change and nature loss are
making entire regions increasingly uninsurable.?

Like the proverbial ‘canary in a coalmine’, insurance
acts as an economic warning mechanism of the growing
losses and risks associated with climate change and the
degradation of nature. The insurance sector is detecting and
pricing these escalating climate risks in line with actuarial
principles, and responding through a combination of premium
adjustments, reduced coverage and, in some markets, complete
withdrawal. A study by the European Central Bank (ECB) and
the European Insurance Occupational Pensions Authority
(EIOPA) concludes that, “as natural catastrophes become more
frequent and more severe, insurance is expected to become less
affordable and the already sizeable insurance protection gap'

is likely to widen further.”* When risks becomes uninsurable

or when insurance premiums become unaffordable for many
individuals and businesses, the virtuous cycle of financial
resilience and recovery can break down into a vicious cycle

of physical vulnerability, delayed reconstruction, reduced
investment and deepening inequality.
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Hazard exposure, asset vulnerability, market structure
and regulatory interventions vary widely by region.

A similar increase in risk can trigger very different insurance
outcomes, from modest repricing to withdrawal of coverage
from high-risk communities or properties to full market exit.
What is universal, however, is the broader macro-financial
threat that an expanding insurance protection gap against
extreme weather events and other climate-related catastrophes
poses to societies and economies.

The risk posed by the insurance protection gap is now
recognized across the policy, regulatory and industry
landscape. Jerome Powell, Chair of the US Federal Reserve,
warned that insurers and banks are already “pulling out of
coastal areas, areas where there are a lot of fires... In 10 or

15 years there are going to be regions of the country where
you can’t get a mortgage.”s The insurance industry itself has
highlighted increasing risks from climate change for decades
and is now sounding the alarm, with a recent report from
the Geneva Association emphasizing the urgent need for

a paradigm shift towards a collective, all-of-society approach
to minimize exposure and strengthen local resilience to
extreme weather.°

This white paper contributes to this growing effort and
body of work by examining how climate and nature risks
are reshaping the insurance landscape. It considers what
this means for people, businesses, communities, economies and
governments, with a specific focus on Europe (including the
UK) and the US. While many insurance companies are stressing
necessary improvements in zoning policies, building codes,

This report analyses the situation in
advanced economies, with a main
focus on the EU, the UK and the US.

As challenges related to the protection
gap and the respective responsibilities
regarding historical GHG emissions
differ between advanced and developing
economies, addressing the same
recommendations to all countries
would be of limited relevance.

insurance market regulations and institutions, this report first
and foremost underlines the urgent need for coordinated public
and private sector action on climate change mitigation — that
is, rapid reductions in greenhouse gas (GHG) emissions and
the destruction of nature to keep risks from spiralling out of
control and destroying the economic and social backbone of
our societies.

Trying to contain the protection gap while emitting
record amounts of GHGs and further degrading nature
is like fighting a fire while pouring gasoline on it at the
same time. This is true for both governments and those in
the insurance industry that are still insuring and investing

in new and existing fossil fuel projects.

This report also specifically examines the role of
nature and the ecosystem services it provides, the
opportunities it presents for increased resilience,
and the implications of its destruction for increased
losses. This subject is often overlooked. The report calls on
public officials and the insurance industry to consider the

role of nature in risk reduction, resilience, adaptation and
mitigation in insurance underwriting and pricing as well as in
public policy, regulation and public investments. For example,
restored wetlands or intact coral reefs can provide a triple
benefit: climate mitigation through absorbing carbon dioxide;
reducing insurance losses; and providing resilience, health and
cultural benefits for communities. Any plan for preventing and
mitigating damages from extreme weather events and thereby
helping to contain the protection gap should take nature’s
multiple benefits into account.
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HOW CLIMATE

CHANGE AND NATURE
DESTRUCTION ARE
DRIVING ECONOMIC
LOSSES FROM EXTREME
WEATHER EVENTS

California wildfires. Image: Adobe Stock
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i " “Trees uprooted dh_ri_g,é' storm. Image: Adobe Stock

2.1 THE INTERPLAY BETWEEN CLIMATE, NATURE AND EXTREME

WEATHER EVENTS

Global warming has already surpassed critical
thresholds, driving unprecedented and widespread
extreme weather events. Over 2024, average global
temperatures were more than 1.5°C (2.7°F) above pre-industrial
levels for the first time,” with sea surface temperatures also
reaching record highs.® We are already seeing profound
transformations in climate patterns, leading to more frequent,
unpredictable and intense extreme weather events such as
hurricanes, tropical cyclones, storms, droughts, wildfires,
extreme heat, floods and landslides.

Rising GHG emissions are locking in further warming,
and disruptive and dangerous weather events will only
get worse. Even if we stopped emitting GHGs today, our
climate will continue to change for many decades to come,
and every fraction of a degree of temperature rise makes the
situation worse. With 1.5°C of warming, extreme heat waves
will occur every five years, compared with once every decade
before; with 2°C, they will occur every three to five years; and
with 4°C, once every 15 months.?

Robust and healthy ecosystems are vital to reduce the
impacts of these extreme weather events. Intact forests,
wetlands and free-flowing rivers act as natural flood control;
by slowing the movement of water, they reduce the likelihood
and severity of floods. By stabilizing slopes, forests reduce

the risk of landslides, avalanches and rockfalls, especially

in mountainous areas (see Textbox 1 on Protective forests).
Coastal ecosystems provide natural barriers that mitigate storm
surges and coastal flooding. In the United States, for instance,

coastal wetlands prevented an estimated US$625 million in
flood damages during Hurricane Sandy in 2012.° In urban areas,
tree canopies help lower temperatures, reducing the impact of
extreme heat (see table on p. 16 and case study on p. 43).

However, human activity is destroying and degrading
ecosystems around the world. Conversion of land and
sea, overexploitation of natural resources, pollution and
climate change are destroying nature at an unprecedented
speed. According to WWF’s 2024 Living Planet Report, global
wildlife populations have fallen by an average of 73 per cent
in less than a lifetime." This degradation is undermining the
provision of ecosystem services provided by nature, such as
climate regulation, clean water, food and fibre provision and
pest control. A study by the Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services (IPBES)
found that 14 of 18 assessed ecosystem services are now
declining.?

The degradation of natural ecosystems is increasing
the vulnerability of people, places, economies and the
ecosystems themselves. For instance, deforestation not
only removes carbon sinks, contributing to more rapid climate
change, but it also disrupts water cycles, leading to increased
flood risk. For example, the risk of a large-scale flooding event
can increase by as much as 700 per cent in areas of widespread
deforestation.s Adding to this, the loss of biodiversity weakens
ecosystem stability, making these systems more susceptible to
further degradation.
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Climate change is putting our planet’s ecosystems at
risk of further degradation and collapse. Through extreme
events like fires and floods, as well as through chronic stresses
such as from lower precipitation, climate change is putting
additional pressure on already degraded ecosystems. Climate
change is rapidly becoming a leading cause of biodiversity loss
and may be its biggest driver by mid-century.*

Climate change and ecosystem loss create a self-
reinforcing vicious cycle that undermines system
resilience. As climate change and nature degradation intensify
due to human activity, the planet’s complex and interconnected
ecosystems are becoming increasingly vulnerable. As ecosystems
lose the qualities that make them resilient to climate change
(such as connectivity, biodiversity and functional redundancy),
we move closer to tipping points. When ecosystems collapse,
they do not longer sequester GHG emissions, and may become
sources of additional emissions, further accelerating climate
change.’s For instance, carbon emitted from wildfires in

North America is canceling out emissions reductions achieved
elsewhere.’® Oceans are also absorbing less and emitting more
CO, due to increased water temperatures.”

Human activity is pushing the world toward irreversible
tipping points. Exceeding 1.5°C, the Paris Agreement threshold,
will accelerate climate instability, potentially triggering glacier
and ice sheet collapse, permafrost thaw, Amazon dieback,

Extreme drought at the E

coral reef loss and disruptions to ocean currents. Crossing
these tipping points would create cascading effects, with severe
impacts on ecosystems and societies worldwide.*®

Crossing tipping points makes adaptation itself more
difficult, expensive and potentially impossible. Cascading
and non-linear effects in Earth systems increase the uncertainty
of local climate outcomes. For instance, many European
countries, cities and farms are taking steps to adapt to a warmer
climate by, for example, planting new tree species or farming
crops more adapted to a hotter climate. However, climate
scientists warn that the weakening and potential collapse of

the Atlantic Meridional Overturning Circulation, which brings
warm water from the Equator to north-west Europe, could
significantly reduce temperatures in the future, undermining
these well-intentioned adaptation strategies.* 2°

Reducing pressure on and restoring ecosystems is

a cost-effective strategy for reducing vulnerability
towards and the severity of extreme weather events —
but it must be done in parallel with climate mitigation.
Maintaining and restoring ecosystems can deliver invaluable
benefits, with costs often much lower than disaster relief

and infrastructure repair — if climate change is contained to
manageable levels and rates. Moreover, nature-based solutions
(NDbS) can, for certain perils, deliver more cost-efficient risk
reduction than human-built alternatives (see Textbox 1).

“We need to turn the vicious cycle
between increasing temperature and
ecosystem degradation into a virtuous
cycle of nature restoration, reduced
climate change and increased resilience
for people and nature.”

THOMAS VELLACOTT
CEO WWF SWITZERLAND

- et
penas reservoir, in

_da!_eua , Castile, Spain: Image: Adobe Stock
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TEXTBOX 1: PROTECTIVE FORESTS AS
A SUCCESSFUL NBS FOR RISK REDUCTION

Protective forests represent a prime example of successfully
implemented nature-based solutions that combine disaster
risk-reduction benefits while providing a broad spectrum of
ecosystem services.?!

Protective forests are woodland stands, particularly those on
slopes or in otherwise hazard-prone areas, that can protect
people, infrastructure and adjacent resources from natural
hazards. They act as barriers and buffers that reduce the
likelihood and severity of hydrological, gravitational or wind-
related events and resulting hazards, such as avalanches,
landslides, flooding or erosion.?? The more resilient, the
greater the forest’s capacity in reducing potential losses.?®
Combining protective forests with financial insurance can
contribute to holistic resilience: the forests can mitigate
frequent, lower-impact incidents, while financial insurance
provides coverage for high-damage, low-probability events.?*

Recognizing their protective value, these forests have been
managed by local communities since the 12th century. With
the emergence of modern nation states in the 19th century,
local customs were codified into national legal frameworks in
Austria,? Bavaria (Germany),?® France?” and Switzerland.?®

For example, the Swiss federal government contributes

to protective forest management with annual payments of
CHF5,000/ha (US$6,280/ha) or 40 per cent of average net
costs,? while the remaining expenses are borne by cantonal
or municipal authorities (around 40 per cent) and third parties
such as infrastructure operators,*® such as SBB, the Swiss
railways operator.®' The underlying principle is that forest
owners should not bear residual costs unless they carry public
responsibility for natural hazard protection or directly benefit
from the protective function.??

In 1986, the Forest Administration in Bavaria established
specialized Protection Forest Restoration Units, investing
€70 million over 25 years to rehabilitate degraded forests
that could no longer fulfil their protective function. More
recently, as part of Bavaria’s 2020 climate programme,

a new initiative was launched to secure the long-term
protection of these forests, regardless of whether they
are privately or commercially owned.*®

These contributions have led to a significant increase in the
area covered by protective forests over recent decades. As

of today, nearly half of all forest areas in both Austria® and
Switzerland®® serve a protective function. In the Bavarian Alps,
protective forests account for approximately 60 per cent of
forest area.*®

The insurance value of protective forests has not thus

far been integrated into standard insurance products.
Nonetheless, research quantifying their protective functions
in theoretical risk modelling continues, indicating that their
inclusion could generate mutual benefits for both insurers
and property owners.*” In Switzerland, protective forests have
already become an accepted component of the integrated risk
management modelling applied by public authorities.*®

FIGURE 1: AREA DISTRIBUTION OF PROTECTIVE FOREST AND OTHER
FOREST IN SWITZERLAND

B Protective forest
Other forest

Translation based on Neue Ziircher Zeitung. (2025). Verjlingungen sind angesagt.

As an industry example, Helvetia, a Swiss insurance
company, recognizes the direct benefits of intact protective
forests and actively invests in their preservation. As part of
its protection forest commitment, Helvetia supports targeted
reforestation projects to ensure the long-term survival of
protective forests.*

The Swiss forest owners’ association estimates the forest’s
protective function to be worth approximately CHF4

billion (US$4.5 billion) annually.*® Over a 100-year period,
maintaining 1 ha of protective forest costs around CHF40,000
(US$50,000) — compared to the roughly CHF1 million
(US$1.2 million) needed to construct and operate technical
measures, such as avalanche barriers, with an equivalent
protective effect. This makes forests about 25 times more
cost-effective than such measures.*'

Protective forests also provide a broad spectrum of
ecosystem services.*? Importantly, management approaches
that strengthen forest resilience often simultaneously
enhance biodiversity and the provision of these ecosystem
services, thereby increasing their long-term insurance value.*®
This integrated perspective underscores that maintaining

and restoring protective forests is not only an ecological
imperative but also a cost-effective strategy for safeguarding
communities, capital and economies.*

The successful large-scale implementation of protective
forests should serve as an inspiration and motivation for

all actors currently seeking to implement nature-based
solutions. The recognition that such forests, are — similarly

to railways or electricity grids — necessary public infrastructure
that requires public financing and enforcement are two main
factors for their success. However, as protective forests
struggle with resilience, especially in the face of a changing
climate, it is also important to learn to build more resilient
ecosystems.


https://www.nzz.ch/schweiz/schutzwald-verjuengungen-sind-angesagt-ld.110761
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2.2 ECONOMIC COSTS ASSOCIATED WITH CLIMATE CHANGE

The economic losses from extreme weather events
are increasing (see Figure 2).45 Swiss Re states that, in
2024, economic damages from all natural disasters reached
US$318 billion.4 Meanwhile, the number of severe disasters
globally is forecast to double by 2040.47 As a result, the
financial burden on societies is intensifying, underscoring
the urgent need to tackle the root causes of these losses.

Economic loss estimations typically omit most indirect
effects and chronic factors such as sea-level rise.
Estimations, such as those from Swiss Re and a similar

report from Munich Re,* that are most widely used to track
the increasing losses from extreme weather events generally
do not account for indirect effects and unreported damages.
When estimates do include such indirect effects, e.g., on
productivity loss, income loss, long-term health impacts,

loss of biodiversity or disruption to business operations

and supply chains, estimates are considerably higher. For
example, the United Nations Office for Disaster Risk Reduction
estimates annual disaster risk costs in 2023 at around

US$2.3 trillion when indirect costs and ecosystem costs are
accounted for.# According to a recent study, extreme summer
weather in 2025 caused an estimated €43 billion in direct and
indirect damages in the European Union alone, equivalent to
around 0.26 per cent of the EU’s economic output in 2024.5°
Meanwhile, the United States has faced almost US$1 trillion in
combined reactive and proactive climate-related expenditures
in the 12 months to May 2025.5* Overall, Moody’s anticipates
that the economic impact of physical risk due to climate change
may reach US$41.4 trillion, or a 14.5 per cent loss in global
gross GDP by 2050, and annual costs of 9.5 per cent of GDP

in the United States.5?

FIGURE 2: GLOBAL DIRECT LOSSES IN US$ BILLION AT 2024 PRICES (1970-2024)
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Source: Swiss Re. (2025). Total Insured and Uninsured Losses in USD Billion at 2024 prices (1970-2024). In sigma 1/2025: Natural catastrophes: insured losses on trend to USD 145 billion in 2025.

FIGURE 3: GLOBAL DIRECT AND INDIRECT DISASTER DAMAGE LOSSES IN US$ TRILLION (2000-2023)
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https://www.swissre.com/institute/research/sigma-research/sigma-2025-01-natural-catastrophes-trend.html
https://www.undrr.org/gar/gar2025
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Most economic loss estimates understate impacts

in lower-income countries and places with lower
insurance penetration. Aggregated loss figures also tend
to omit many forms of unreported damage, particularly in
poorer regions where assessment and reporting are limited.
Because economic loss valuations are often focused on wealthy
countries with dense, high-value assets and high insurance
penetration (such as the United States, Europe and Japan),
similar extreme weather striking a poorer country is calculated
to cause much lower economic and insurance losses, even if
the human toll or ecosystem damage is as severe or greater.
Together, these omissions paint a picture in which the most
frequently cited damage estimates from extreme events

likely significantly understate the true scale of climate-driven
economic harm, obscuring the urgent need for more ambitious
adaptation and mitigation measures.

Economic losses from extreme weather events escalate
despite significant investment in risk reduction, due to
the compounding effects of exposure, vulnerability and
amplifying climate-driven hazards. It is important to stress
that overall losses are increasing despite investments in risk
reduction. While damage from residential fires was reduced
significantly in the 19th and 20th centuries due to prevention
measures, increased flood protection and stricter building codes
are not delivering the same results for losses from extreme
weather events. This is because several underlying trends are
outpacing (insufficient) risk reduction measures, while their
specific contributions to increasing losses are location specific.
Economic growth and urban development are increasingly
concentrated in high-risk areas, such as coastal cities and river
floodplains, where property values have outpaced inflation.

Vulnerability is further compounded by outdated
policies and planning practices that were designed
based on historical risk assessments, which no longer
reflect the changing climate. The decline in vulnerable
natural ecosystems — such as mangroves or wetlands —
removes the natural defenses that once helped absorb storm

energy, mitigate floods and protect infrastructure. As a result,
communities in these areas face escalating costs, both in terms
of property damage and in the growing need for more expensive
engineering and insurance solutions to protect against disasters.
Climate change itself then acts as a potent multiplier, increasing
both the frequency and severity of extreme weather events. The
result is a feedback loop where more destructive hazards impact
more exposed, vulnerable and inadequately protected assets,
pushing economic damages to unprecedented levels.

However, local examples show that investments in
adaptation and resilience can bend the loss curve.

In many cases, damage from extreme weather can be reduced by
improved preparedness, infrastructure upgrades and protective
measures. For example, Switzerland has invested heavily in flood
defenses, warning systems and land-use planning, leading in
some modeled scenarios to as much as a 9o per cent reduction in
damage compared with a business-as-usual scenario.’® Similarly,
in many western European countries, mortality rates from heat
waves have declined, even though recent events have matched or
exceeded the intensity of the deadly 2003 European heatwave.
This is due to early-warning systems, public health interventions
and wider access to cooling.5+

Investment in risk prevention, resilience and mitigation
is much more cost-efficient than paying for disaster
relief and recovery and needs to be integrated in a total
cost perspective. The investments required for adaptation and
resilience, while more efficient (see Section 4.5.4) are themselves
part of the growing economic burden imposed by more frequent
and intense extreme weather and need to be integrated into

a total cost perspective. Moreover, government support for
insurance schemes such as agricultural subsidies should also

be part of that equation. This total cost perspectives is shown

in Figure 4, which breaks down total disaster costs worldwide
since 2000. It highlights the substantial share of government
spending directed to the costs of climate-related disasters,
including that allocated to the measures mentioned above.

FIGURE 4: CLIMATE-RELATED DISASTER COSTS SINCE 2000, GLOBAL BREAKDOWN
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https://www.bloomberg.com/professional/explore/the-climate-economy-2025-outlook/
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TEXTBOX 2: HEALTHY ECOSYSTEMS STRENGTHEN RESILIENCE

Intact and healthy ecosystems such as wetlands, forests and mangroves provide vital services, including water purification,
climate regulation and soil stabilization. By acting as regulators and buffers, reducing flood, heat and storm impacts, they can
save lives and billions of dollars in damages.*®

However, since the 1950s, approximately 60% of global ecosystems have been significantly degraded.®” This creates a vicious
cycle. Ecosystems become less resilient and more vulnerable to extreme weather events, which then further weaken these systems,
pushing them closer to tipping points where they can no longer provide their vital ecosystem services. This in turn exacerbates
climate change, which feeds back into further ecosystem decline and the loss of their protective functions.*® The World Bank
estimates that the loss of selected ecosystem services (wood provision, pollination and marine fisheries) will lower global
annual GDP in 2030 by US$2.7 trillion, if major ecosystems continue to collapse.>®

HAZARD

DROUGHT

WILDFIRE

EXTREME HEAT

FLUVIAL FLOODS AND
SURFACE RUN-OFF

LANDSLIDES

TROPICAL CYCLONES,
HURRICANES AND
WINTER STORMS;
COASTAL FLOODS
AND EROSION

‘ NATURE’S PROTECTIVE ROLE

Intact wetlands, peatlands, vegetation,
and healthy soils improve water retention
and regulate water flows.

Mixed and well-managed native
forests show higher moisture retention
and slower ignition spread versus
monocultures.

Urban trees, green roofs, parks and
vegetation lower air and surface
temperatures through shading and
evapotranspiration, providing health
benefits.

Forest canopies, root systems, wetlands
and floodplains slow runoff and store
floodwaters.

Vegetation root systems anchor soil,
intercept rainfall and improve slope
stability.

Mangroves, seagrass meadows, coral
reefs, dunes, wetlands and other coastal
habitats offer buffers against storm
surges and wave energy, reconnect
water flows, stabilize sediments and
reduce shoreline erosion.

| NBS ILLUSTRATION

UK peatland restoration in Yorkshire
improves summer groundwater flows and
pluvial water retention.®® Alpine meadow
conservation in Canada enhances water
storage.®

Aspen stands in California reduce fire
intensity.5? Cork oak landscapes in
Portugal support natural fire breaks.5?
Sustainable forest management
programmes in Germany, Portugal
and Spain enhance resilience against
wildfires and water scarcity.®

London’s citywide planting programmes,®
Barcelona’s Trees for Life Masterplan,®®
New York City’s Million Trees initiative®”
and green roof initiatives in Berlin,58
Chicago,® Paris,”® Warsaw’' and Toronto™
all reduce peak urban temperatures and
summer heat stress.

Swiss Alpine reforestation reduces
snowmelt flood risk.” Floodplain
reconnection on the Danube restores
natural overflow capacity.” Hedgerow
networks in southern England™ and
Elbe dyke relocation in Lenzen,
Germany, increase water retention.”

Forests in Alpine regions like Switzerland
stabilize slopes and provide physical
barriers.”

Wetlands along the US Atlantic coast
reduced damages during Hurricane
Sandy in 2012.7® Restored salt marshes
in New England reduce storm impacts.”
Restoration of former saltworks into
functional coastal wetlands in the
Rhéne Delta (Camargue, France) serve
as buffer zones to enhance inland

flood protection.®® Mangroves protect
coastlines in Florida.®
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WHAT WE MEAN BY THE CLIMATE INSURANCE
PROTECTION GAP

For a given event or category of events, the insurance
protection gap is the difference between total economic
losses and the insured part of these losses. We use the
wider definition of the term, to best capture the uninsured
contingent liabilities of private actors and public budgets.??
In the rest of the report, we will generally use the shorter
expression ‘protection gap’ to refer to the insurance
protection gap relating to extreme weather events due

to climate change and nature loss. This protection gap
includes acute catastrophic events, their secondary effects
and the chronic consequences of a warming planet and
the degradation of nature. The protection gap can be
expressed in absolute (i.e., monetary) terms or in relative
terms (i.e., as a percentage of total economic losses).

Due to climate change and nature loss, the gap between
total economic losses from extreme weather and the
losses covered by insurance is widening. As the frequency

and severity of extreme weather events and other climate-
related natural catastrophes increase, they drive economic
losses higher. Even with stable insurance coverage, this
results in an increasing absolute protection gap. The relative
protection gap also increases where insurance companies
reduce their coverage for some regions, perils or lines of
business to manage their exposure to growing risk, and when
they increase premiums to levels which become unaffordable to
some households and businesses. The geographical spread of
climate-related catastrophes to previously unaffected regions
also contributes to a widening protection gap, as people living
in such areas are often unaware of the need to buy insurance.

Rising climate risk and market dynamics combine to limit the
private insurance sector’s ability to close this gap. This chapter
analyses the insurability challenges faced by the insurance
sector and how private markets cannot be expected to solve the
climate insurance protection gap alone, given existing financial
incentives (3.1). It then provides evidence about how increasing
losses from extreme weather events lead to higher premiums,
reductions in coverage and a growing protection gap for
property insurance (3.2). It concludes with an overview of the
consequences of the protection gap for other lines of insurance
business (3.3).

3.1 EXTREME WEATHER CHALLENGES TRADITIONAL INSURANCE

MODELS

3.1.7 HOW INSURANCE WORKS

Insurance provides a financial safety net that supports households and economic activities. By underwriting and
mutualizing risks, the insurance system protects livelihoods, accelerates recovery after adverse events, enables investment and
underpins economic development. In regions with high insurance penetration, post-disaster recovery is not only faster, but its
costs are more orderly and equitably distributed. Insurance provides financial protection across various business lines for people,

businesses, public infrastructure and finances:

® @ ®

@

HOME BUSINESS AGRICULTURAL
INSURANCE INSURANCE INSURANCE
protects covers property safeguards
households from damage, farmers against
financial losses operational droughts or crop
caused by disruptions and failures.
floods, storms, supply chain
fires, or other interruptions,
extreme events. helping
enterprises
recover
and sustain
employment
after crises.

PUBLIC & LIABILITY LIFE & HEALTH
INFRASTRUCTURE INSURANCE INSURANCE
INSURANCE (also known provides
provides as casualty financial security
coverage for insurance) by covering
transport, utilities protects medical costs,

and government
assets, ensuring
essential
services can be
restored quickly
after disasters.

individuals and
organizations
against claims
for damage they
may cause to
third parties.

income loss or

death benefits,
supporting
household
resilience.
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Insurance relies on statistical and actuarial principles,
mutualizing risks to ensure predictable outcomes and
financial resilience. Insurance companies generally estimate
the severity and frequency of losses by analyzing historical data
and extrapolating future claims. To achieve diversification, they
spread their exposure across a broad portfolio of independent
risks, insuring many policyholders, across different regions,
and covering various types of perils. For instance, flood damage
to residential property is generally not correlated with liability
claims arising from workplace accidents. Such diversification
prevents accumulations of risk and helps ensure that aggregate
losses remain within insurers’ solvency capacity. Reinsurance
further supports insurers’ financial resilience by enabling
insurers to transfer the risk of peak events that exceed their
individual risk capacity to specialist reinsurers.

WHAT DO REINSURERS DO?

Reinsurance is insurance purchased by insurers from
specialized reinsurance companies. By transferring some of
their risks to reinsurers, primary insurers can stabilize their
results, increase their underwriting capacity and safeguard
their solvency against catastrophic events, including climate-
and nature-related disasters. Reinsurers can assume
catastrophe risks because they diversify exposures across
global markets. Collectively, the reinsurance system forms
the backbone of global risk-sharing.

Insurance uptake depends on customers’ awareness of
risks and on the affordability of coverage. For insurance
to be purchased, households and businesses must first
recognize the risks they face. For instance, people located far

FIGURE 5: MARKET CRITERIA FOR INSURABILITY

from major rivers or lakes may not realize that their property
is still exposed to flood risk, perhaps from surface run-off or
from a small neighborhood brook. Without this risk awareness,
demand for insurance coverage remains limited. Insurance
premiums must also be priced at a level that makes protection
affordable, ensuring that risk awareness translates into actual
insurance uptake.

The availability and affordability of insurance depend
on actuarial and market conditions. The limits to
insurability are illustrated on the graph below, based on

the criteria of Berliner.®384 The preconditions for a risk to

be insurable notably include a predictable loss frequency
and severity, diversified exposures to avoid large claims
accumulation, and premiums set at levels that policyholders
can reasonably afford.®

Insurance protection gaps arise and widen when the
key conditions for insurability are not met. The extent

of protection gaps varies widely, depending on jurisdiction

and economic model. In the United States, private insurance
penetration is generally high, yet significant gaps remain in
some regions for natural catastrophe coverage. In contrast,

in many developing countries, risk management has
historically relied on informal community arrangements

rather than market insurance mechanisms, leaving most
households uninsured. In some cases, it can also make sense
for states to self-insure public infrastructure, since relying on
private insurance may be more costly. Similarly, in several
Scandinavian countries, strong state-based social insurance
systems reduce reliance on private insurance in certain sectors.
While limited private insurance is not always problematic in
all contexts (and entirely eliminating protection gaps is neither
feasible not optimal), the reduced availability of insurance in
sectors or populations that traditionally depend on it can create
significant vulnerabilities.
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Source: The Geneva Association. (2018). Understanding and Addressing Global Insurance Protection Gaps. Concept originally proposed by Berliner. (1982). Limits of insurability of risks.


https://www.genevaassociation.org/sites/default/files/research-topics-document-type/pdf_public/understanding_and_addressing_global_insurance_protection_gaps.pdf
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3.1.2 THE THREAT TO INSURABILITY FROM
CLIMATE CHANGE AND NATURE LOSS

Over the last decade, insurance protection gaps in
absolute numbers and corrected for inflation have
been increasing. This section considers the dynamics

between climate and nature risks and the protection gap.

Rising climate-related risks and changing natural
conditions undermine traditional methods of
insurability by making future losses harder to predict.
In a changing climate, past data can no longer reliably forecast
future losses, creating a fundamental challenge for insurers
and actuaries who primarily depend on historical trends for
risk assessment. Feedback loops between climate change and
nature loss, along with the possibility of physical tipping points
accelerating change, further complicate risk assessments.

As a result, standard insurance approaches are increasingly
inadequate, prompting recalibration of pricing and capital
models and restricting underwriting appetites. Stricter risk
selection limits the availability of insurance coverage when
insurers and reinsurers reduce their exposure to growing and
increasingly unpredictable risk.

Climate risk is affecting wider geographic areas.
Individual extreme weather events are localized, but various
climate hazards can potentially strike different geographies

at the same time and affect large numbers of policyholders in
multiple regions. This is making these risks hard to diversify,
therefore challenging the insurance sector’s foundational
principle of mutualization (i.e., the mechanism by which

risks are shared collectively, enabling individual losses to be
absorbed by premiums from all contributing policyholders).
For instance, in the UK, the government’s 2025 National Flood
Risk Assessment maps (NAFRA2) show increases in the number
of households at risk of flooding from 5.5 million in 2024 to
about 6 million (including 4.6 million due to surface water/flash
flooding, which is hard to predict).® This figure is expected to
rise to 8 million households by 2050 because of climate change.
These large and growing absolute exposure numbers make it
increasingly difficult to pool flood risks affordably.

FIGURE 6: US PROTECTION GAP FROM NATURAL CATASTROPHES

The dynamics between nature loss and landscape
resilience are not widely recognized in insurance
models. The consequences of nature degradation are
complex and interconnected, with cascading effects making
them difficult to quantify. For example, the loss of pollinators
can decrease agricultural productivity, ultimately leading to
business interruption and crop insurance claims for insurers.%”
There are no accounting methodologies for the impacts of
nature loss such as those which exist for climate risk. There

is also a large range of potential natural pathways and no
nature-related standardized equivalents of the Representative
Concentration Pathways (RCPs) used in physical climate risk
scenarios. Insurance underwriters often lack systematic data
collection and modeling tools focused on the efficiency of
resilience measures, particularly regarding NbS. This limits
their ability to offer actionable advice to insurance clients
(especially for individuals and smaller businesses) about
increasing resilience through nature-based risk reduction,
and to take such measures into account in their pricing,
underwriting and capital models.

The signals about risk that market-based premiums
provide are challenged by contradictory objectives,
including ensuring insurance availability for high-risk
communities. Insurance premiums are the point in the
economic system where climate risks are being priced and made
visible to insurers, reinsurers and insurance customers. There
is a difficult balancing act between maintaining a price signal
that accurately reflects risk (through actuarially risk-based
insurance premiums) and ensuring that insurance remains
available and affordable to individuals and businesses who need
it. For example, for new buildings, risk-based premiums set by
private insurance markets, coupled with appropriate zoning
and building regulations from public authorities, can help
discourage development in climate-vulnerable areas. However,
this dilemma is far more complex for most existing structures,
as human settlements have historically clustered around rivers,
coasts and floodplains, and whose development has often
compromised the resilience of nature in the first place.

FIGURE 7: EU-27 PROTECTION GAP FROM WEATHER & CLIMATE EVENTS
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https://www.swissre.com/institute/research/sigma-research/sigma-2025-01-natural-catastrophes-trend.html
https://www.swissre.com/institute/research/sigma-research/sigma-2025-01-natural-catastrophes-trend.html
https://www.eea.europa.eu/en/analysis/maps-and-charts/total-and-insured?activeTab=570bee2d-1316-48cf-adde-4b640f92119b
https://www.eea.europa.eu/en/analysis/maps-and-charts/total-and-insured?activeTab=570bee2d-1316-48cf-adde-4b640f92119b
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FIGURE 8: WHERE INSURERS ARE LOSING MONEY

American states where homeowners insurance was unprofitable
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Escalating climate losses are straining the ability of
the insurance sector to provide affordable coverage.
Increasing frequency and damages from extreme weather
events to some properties and assets leads to premiums

that many customers are increasingly unable (or sometimes
unwilling) to pay. This affordability issue is compounded

by rising costs of repeated repairs, which is also driven by
increases in the value of buildings and by inflation. Conversely,
if insurers set premiums lower than the actuarial price to keep
them affordable, this would prevent them from making a profit.
This would lead them to withdraw coverage rather than sell at
a loss.®® For instance, the growing number of US states where
homeowner insurance is unprofitable® is creating concerns
over the future availability and affordability of insurance
against climate risks across the country.

FIGURE 9: REINSURANCE PRICES IN THE UNITED STATES HAVE DOUBLED
OVER EIGHT YEARS **
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Source: Brown, C., & Rojanasakul, M. (2025). Reinsurance prices in the United States have
doubled over eight years. In A climate ‘shock’ is eroding some home values. New data shows
how much. The New York Times.
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Reinsurance dynamics are also shaping the cost and
availability of climate risk coverage. Primary insurers with
substantial exposures to climate- and nature-related disasters
need to transfer an increasing amount of this risk to reinsurers.
However, reinsurance companies are also under increasing
strain due to losses from extreme weather events. The data
shows insurers ceding a greater share of their premiums to
reinsurers to secure coverage, while reinsurers are retreating
from some natural catastrophe markets:*° over the last decade,
the top 19 global reinsurers have more than halved their
exposure to insured catastrophe losses.?* As climate risks rise
and more countries are considering making disaster insurance
mandatory, regional insurers may find it increasingly hard to
find reinsurers willing to assume such risks at affordable rates.
This reinsurance protection gap, which has been analyzed in

a recent report from the Bank for International Settlements,??
further widens the protection gap. The reinsurance challenge
has notably prompted joint proposals from the ECB and EIOPA
for a European public-private reinsurance scheme (as well as
an EU public disaster fund) to help maintain the insurability
of climate-related risks.%

Beyond affordability, other demand-side challenges are
compounding supply-side issues. Demand-side barriers

in procuring insurance have been documented in a 2024 report
from EIOPA.% In practice, many individuals and businesses have
limited awareness of the risks they face. They may mistakenly
assume that they are either not exposed to climate risks (as has
been documented for instance by the British Red Cross®®) or that
their existing coverage adequately protects them against natural
catastrophes. A lack of trust in the insurance industry (where
some people have experience with claims not being honoured or
payments minimized) can also deter adequate insurance uptake.
Another contributing factor is what is sometimes referred

to as ‘charity hazard’ or the ‘Samaritan’s dilemma’ —i.e., the
expectation that the government will intervene and provide ad
hoc disaster relief in the event of widespread climate damage.
This creates additional moral hazard and reduces the incentives
for individuals and businesses to secure comprehensive private
insurance coverage. Finally, there is also the issue of adverse
selection, i.e., people living in high-risk areas proportionally seek
more insurance coverage than those in low-risk areas, thereby
burdening insurance pools with higher risks and driving up
premiums for everyone.
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3.1.3 WHY PRIVATE INSURANCE MARKETS
CANNOT CLOSE THE GAP ALONE

Microeconomic constraints prevent insurers from
pursuing collective climate risk mitigation and
prevention strategies. Most insurers, reinsurers and
insurance intermediaries are aware of the mounting challenges
posed by climate change, and the insurance industry has
been one of the most vocal business groups raising concerns
regarding climate risk over recent decades. However, insurers’
individual financial incentives are often misaligned with

the need for long-term collective solutions. Annual contract
renewals and financial reporting cycles encourage them

to focus on short-term risk and profitability management.
This is reinforced by the microprudential lens used by most
insurance supervisors, who primarily focus on making sure
that insurers have enough capital to minimize their probability
of going bankrupt over the next year.5”

In addition, the misuse and political weaponization

of antitrust laws by those seeking to impede climate
action discourages coordinated voluntary action from
the sector. This has led to the dissolution of the UN-sponsored
Net Zero Insurance Alliance and the gradual exodus from other
net-zero alliances and the Science Based Target initiative.® As
aresult, individual insurers are generally reacting to escalating
losses by increasing premiums and limiting coverage rather than
coming together to create and implement long-term solutions

to the problem of the protection gap. They typically raise annual
premiums, reduce coverage (for instance by introducing higher
deductibles or lower caps on the maximum sums insured),
impose new exclusions in insurance contracts (such as in France
for subsidence-related damages to buildings),'*® increase their
rates of non-renewal, or sometimes withdraw entirely from high-
risk regions. This trend is only partially counterbalanced by the
expansion of insurance coverage through product innovations
such as parametric insurance.

The dilemma of public goods is further discouraging
investment in nature for disaster risk reduction. Many
of the benefits provided by nature, such as clean air and water
or the protection that ecosystems can provide against floods,
are public goods, meaning they are non-exclusive and available
to everyone. This ‘public good problem’ makes it difficult

to incentivize private investment in nature-based solutions
because private actors cannot easily capture sufficient return
on investment to justify the costs, while the benefits of climate
action and adaptation finance are shared. This is also true for
individual insurers, who have little incentive to pay for the
implementation of nature-based solutions at the landscape
level, given that all companies active in that area profit from
the risk mitigation and prevention the nature-based solutions
provide. The result is that the implementation of effective,
large-scale, robust and sustainably financed nature-based
solutions is often lagging, especially where local communities
are fiscally constrained.

Market incentives encourage the insurance industry
to take a siloed approach to resilience. Individual lines
of insurance business often underwrite activities that may

be detrimental to other activities. For example, most insurers
still insure and finance the fossil fuel industry, to various
extents. Its emissions are a major driver of climate change,
with material impacts on insurers’ underwriting businesses:
a holistic approach to their businesses might encourage
insurers to view their fossil fuel underwriting differently.

To take another example, insurance companies might extend

coverage to tree plantations without considering if the kind of
forestry damages ecosystem services: monocultural plantations
and logging can contribute to rising claims from real estate
portfolios due to flooding. A new publication by the Forum for
Insurance Transition therefore proposes a total balance sheet
approach to climate-related risks and opportunities.*

Higher premiums and withdrawals from markets
protect insurers’ capital but leave communities and
economies more vulnerable. Insurers send correct price
signals when they charge risk-based premiums, or when they
withdraw from regional markets where climate risks become
too severe. However, when most or all individual insurers

act on this logic, the cumulative effect is not an efficient
insurance market but a macro-level weakening of society’s
overall financial capacity to withstand extreme climate events,
leaving communities more vulnerable and eroding the social
foundations of insurance itself. Such a reactive, microeconomic
approach from insurers shifts the burden of the risk back from
insurers to households, businesses and to governments, who
end up bearing an increasing share of the costs. Ultimately, it
also threatens insurers’ own long-term business model and the
stability of private insurance markets.

In highly exposed areas, many policyholders are
concerned about losing access to affordable insurance
but are powerless to act. The increasing frequency and
severity of extreme weather events makes it progressively
harder for customers to maintain sufficient and affordable
insurance coverage. It is a trend that people are increasingly
aware of and worried about, as illustrated in a global survey
by the Geneva Association in 2023.°2 However, they can do
little to influence the underwriting strategies of insurance and
reinsurance companies. Compared with large companies, many
households and small businesses also lack the financial means
to invest upfront in expensive climate adaptation measures for
their assets.
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FIGURE 10: CONCERNS ABOUT THE FUTURE INSURABILITY OF RISKS (RETAIL CUSTOMERS)
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Source: Schanz, K.-U., Braun, A., Eling, M., & Jaenicke, C. (2023). Concerns about the future insurability of risks (retail customers).In The value of insurance in a changing risk landscape.

In new climate risk hotspots, customers lack risk of flooding, a figure significantly higher than previous
preparedness and awareness of the need to buy official estimates. Almost 6 million of these are not within a
insurance. Insurance is becoming critical in a growing number designated Federal Emergency Management Agency (FEMA)

of places. In these emerging climate risk hotspots, many floodplain, meaning that their owners may be unaware of or
individuals and businesses remain unaware of their heightened underestimate their true flood risk from riverine, rainfall,
vulnerability and of the corresponding necessity for adequate storm surge and tidal flooding — and not appreciate their need
insurance protection. In the United States, a comprehensive to seek insurance against these events.'*3 The deadly summer
national analysis by the First Street Foundation found in 2020 2025 floods in Texas also illustrate this: owners of some flooded
that 14.6 million properties across the country are at substantial properties had lobbied to be removed from the flood risk map.*+

FIGURE 11: PROPERTIES WITH SUBSTANTIAL FLOOD RISK - UNITED STATES
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Source: First Street. From The First National Flood Risk Assessment: Defining America‘s Growing Risk report 2020, authoured by First Street listed on firststreet.org. Reprinted with permission.
*Substantial risk is calculated as inundation 1 cm or more to the building in the 100-year return period (1% annual risk). See methodology for full model details.
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The insurance industry is starting to speak up about
protection gaps. Some business leaders within the insurance
industry have recently sounded the alarm about the widening
protection gap and the challenges to insurability amid
escalating climate and nature risks. For example:

= Giinther Thallinger, one of Allianz’s executive board
members, has warned that, as temperatures continue to
rise, many risks may soon become uninsurable, potentially
triggering systemic market failures and destabilizing the
economy.'?s He has also noted that biodiversity is key to
supporting resilience.'*®

“Once we reach 3°C of warming, the situation
locks in [...] risk cannot be transferred (no
insurance), risk cannot be absorbed (no
public capacity), and risk cannot be adapted
to (physical limits exceeded) [...] and with it,
capitalism as we know it ceases to be viable.”
GUNTHER THALLINGER,

MEMBER OF BOARD OF MANAGEMENT OF ALLIANZ.'%

= Allianz has also published a transition plan which states
that increasing risk and the growing insurance gap threaten
the foundations of economic stability.'*”

= Zurich Insurance has emphasized in a recent strategy
report the dual imperative of decarbonization and resilience
building, stressing that insurers alone cannot bridge
the protection gap without coordinated support from
governments and policymakers.'*®

= Howden has published a report, called The insurability
imperative, stressing that “we don’t have the luxury of
delay. Risks are compounding, consequences escalating,
and the cost of inaction is clear. So this is the moment of
reckoning and now is the time for insurers, businesses,
and governments to act collaboratively.”*

= Inthe Netherlands, a.s.r. has repeatedly emphasized that
public-private solutions are vital to close the Dutch primary
flood insurance protection gap.'®

These emerging voices reflect the growing realization that
traditional market reactions are no longer sufficient. They are
calling for innovative approaches and long-term collaborative
strategies that safeguard insurability and preserve financial
stability in a rapidly evolving climate risk landscape.

3.2 THE IMPACT OF ESCALATING CLIMATE RISKS

ON PROPERTY INSURANCE

3.2.7 HIGHER PREMIUMS AND REDUCED COVERAGE

Extreme weather is upending US home insurance markets, leaving millions with pricier options, or none at all.

US insurers are increasingly retreating from markets where losses from extreme events are becoming too frequent and severe to
bear economically.* Since 2018, more than 1.9 million home insurance contracts nationwide have not been renewed* (see Figure
12). While some of the affected homeowners were able to find insurance from other providers, often at higher prices, others have
been forced to layer multiple insurance contracts, providing only partial coverage, to rely on state-created insurance pools (which
are becoming the fastest growing insurers in many states), or to forego insurance altogether.

FIGURE 12: MAP OF AVERAGE NON-RENEWAL RATES BY STATE (2019-2023)
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Source: First Street. (2025). Map of Average Non-Renewal Rates by State (2019-2023). In The 13th National Risk Assessment Climate, The 6th “C” of Credit.
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States like California, Florida and Louisiana are
particularly adversely affected. The highest rates of non-
renewal and exits from insurance companies are found in states
suffering from frequent and devastating hurricanes, wildfires
or floods. These states combine large exposures of people and
assets with high vulnerabilities to extreme weather events due
to insufficient climate adaptation efforts. In California:

= Increasing wildfire losses have prompted insurance
companies to change underwriting strategies and to reduce
their exposure to properties, leading to a growth in the
state-created FAIR insurance plan.

= Some major companies have stopped writing new policies,
while others have increased their non-renewals of existing
policies.'s

= LendingTree estimates that nearly 10 per cent of properties
are uninsured in Los Angeles."

Regulatory reforms to allow premiums to increase in line

with the rising risk of wildfires are seen as a critical factor to
addressing the protection gap in California, pointing to a trade-
off between affordability and availability of insurance."

In Florida:

= Seven insurance companies were liquidated in 2021 and
2022 alone, cancelling policies and leaving homeowners
scrambling to find new coverage.''

= Many national, out-of-state companies have withdrawn
due to intensifying climate risks, leaving predominantly
smaller, in-state insurers with fewer resources to manage
catastrophic events."”

= As a consequence, the nonprofit, public Citizens Property
Insurance Corporation has emerged as the fastest-growing
insurance company in Florida."

FIGURE 13: AVERAGE ANNUAL HOME INSURANCE PREMIUMS

In Louisiana:

= Twelve insurers writing homeowners’ coverage were
declared insolvent between July 2021 and February 2023,
following intense hurricane activity in 2020 and 2021.1

The home insurance crisis is happening to varying
degrees across the whole United States, driving up
premiums. Severe convective storms are causing substantial
insurer losses in the Mid-West, the interior south and New
England. In Iowa, four insurers left the market entirely in 2023
due to climate-driven losses.'?° Insurers are imposing major
rate increases in many states.’*' Overall, American homeowners
experienced a 38 per cent increase in insurance premiums
between 2019 and 2024,'*> which is almost twice as fast as
inflation during the same period. Figure 13 shows the extent

of increases in average annual home insurance premiums in
various US states between 2014 and 2024.123

Bloomberg estimates that rising home insurance
premiums could divert up to 4.6 per cent of spending
nationally away from non-discretionary items and
services.'>* Another analysis from 2024 shows that Florida
retirees spend 34 per cent of their retirement income on
home insurance, which is more than four times the national
average for retirees of 8 per cent.?s In Louisiana’s Orleans
Parish, insurance represents nearly 30 per cent of the average
homeowner’s total housing payments, which include mortgage
costs and property taxes.'*® It is estimated that American
households faced approximately US$21 billion in additional
insurance costs over 2021-24.'%” In addition, US homeowners
facing flood risk are contending with increased prices for
flood insurance provided by the National Flood Insurance
Program,'*® where premiums for households are subsidized
but which are potentially actuarially unsustainable.'*
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Continental Europe faces similar challenges. European
data on insurance pricing is generally not available with the
same level of granularity as in the US. However, research

by EIOPA shows that private insurance against natural
catastrophes risks becoming increasingly unaffordable or
unavailable in several countries.’s° In France, for example,
the latest climate scenario exercise undertaken by the central
bank highlights concerns about the future availability and
affordability of insurance.’s' Most French insurers responding
to the survey indicated that they are either already implementing
or considering higher premiums, as well as potential new
exclusions based on geography to better manage their
exposures. Similarly, one of Austria’s leading insurers

is now considering no longer covering certain regions or
adjusting its products following Storm Boris in September
2024, because of the significant increase in claims linked

to climate- and nature-related disasters.s?

The climate crisis is also affecting home insurance in
Britain and Ireland. The United Kingdom traditionally has
a high property insurance penetration rate, but increasingly
frequent and severe storms and rainfall have led to higher
claim costs in recent years.'s3 The average cost of home
insurance in the UK rose by 19 per cent between 2023 and
2024.'3 Despite the stabilizing effect provided by the public-
private partnership Flood Re,s5 the country faces a rising risk
of long-term uninsurability due to climate change, with flood
risk being the main concern; in Worcestershire, for example,
some town centres may become uninsurable, forcing residents
and businesses to relocate.’3® Flood Re covers residential UK
properties which have been built before 2009 but does not
extend to businesses or to recent residential properties. It

is mandated to end in 2039, but 20 per cent growth in the
properties ceded to the scheme between 2024 and 2025 show
how reliance on the programme is growing rapidly at a time
when it should be starting to taper off. Meanwhile, in Ireland,
homeowners in County Cork are facing a flood insurance
crisis following severe flooding from Storm Babet in 2023,
with insufficient insurance coverage leaving many vulnerable
to financial loss and potential homelessness if another major
storm occurs.'’”

Other regions and commercial properties are also
experiencing climate-related property insurance
pressures. Australia stands out as another striking example
of a climate risk hotspot where policyholders are feeling the
strain. Reports indicate that more than 15 per cent of Australian
homeowners now allocate the equivalent of at least one
month of their gross household income to annual insurance
premiums.’® With extreme weather events such as bushfires,
floods and storms becoming more destructive, the cost of
insurance is rising sharply, leaving many Australians at risk
of being priced out of adequate coverage.’*® Beyond insurance
for residential properties (i.e., home insurance), reliable data
on property insurance premiums is much more difficult to
capture, but the limited available evidence indicates that
commercial buildings and industrial property also face higher
premiums. For example, the Deloitte Center for Financial
Services forecasts that the average cost of insurance for

a commercial building in the United States could double

by 2030 in the states most affected by extreme weather.

3.2.2 THE RESULTING CLIMATE INSURANCE
PROTECTION GAP

Most climate-related disaster losses worldwide remain
uninsured. The climate insurance protection gap measures the
extent to which people, businesses and economies are exposed
to financial risk from climate disasters without adequate
insurance to help them recover. Gallagher Re, an international
reinsurance broker, estimates that the global protection gap for
natural catastrophes (which include earthquakes and volcanic
activity as well as extreme weather events) amounted to 63 per
cent for 2024 — i.e., only around a third of the economic losses
were insured.'#

Global headline protection gap numbers mask wide
regional and peril-specific trends. Global averages for the
protection gap are primarily influenced by developed countries
with high insurance penetration and high real estate prices and
asset values, and especially by trends in North America, which
accounted for almost 80 per cent of global insured losses in
2024. The aggregated protection gap hides major differences
between geographies, perils, types of assets and lines of
insurance business, with the protection gap in some developed
countries (such as Italy or Portugal) exceeding 9o per cent.'4?

FIGURE 14: INSURANCE PROTECTION GAP IN EUROPE (1980-2023)"°
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Source: European Environment Agency. (2025). Economic losses and insurance protection gap in the
period 1980-2023. In Economic losses and fatalities from weather- and climate-related extremes.

The relative size of the global protection gap has been
stable, but absolute uninsured losses are rising. Globally,
the percentage of economic losses from natural catastrophes
that are not covered by insurance has remained stable in
relative terms over the last decade.’+ However, it is not the
relative gap but the absolute economic value which matters
most to the households, businesses and governments that must
pay for uninsured losses. Based on numbers reported by Swiss
Re,5 we calculated that global uninsured losses have increased
on average between 6 per cent and 10 per cent annually in real
terms between 2015 and 2024.


https://www.eea.europa.eu/en/analysis/publications/economic-losses-from-climate-extremes
https://www.eea.europa.eu/en/analysis/publications/economic-losses-from-climate-extremes
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The US protection gap is deepening both in size and
geographical reach. According to data from the Census
Bureau, 13.4 per cent of homeowners across the US did not
have homeowner insurance in 2024,¢ compared with 7.4 per
cent in 2021. There are also growing protection gaps in areas
previously considered at lower risk from extreme weather
events. For example, parts of Massachusetts, particularly

Cape Cod,® are emerging as new hotspots where rising climate
hazards and severe weather events are undermining the
availability and affordability of home insurance. The situation
is equally alarming in the Mountain West region, where states
like Idaho are now experiencing increased claims and premium
hikes.™4° In Hawaii, the insurance crisis has also evolved into

a significant local issue, with drastic premium increases and
coverage concerns.'s

The protection gap in Europe is also large, growing and
heterogenous. Analysis from the European Environment
Agency (EEA) shows that, over the period 1980-2024, only
around 20 per cent of economic losses from extreme weather
and climate-related events were covered by insurance. The
EEA analysis also shows a trend towards a widening of the
protection gap in absolute terms in recent years, as illustrated
by Figure 15 below.’! At the country level, the EIOPA protection
gap dashboard highlights that a substantial proportion

of economic losses often remain uninsured. For example,
customers in Germany (for floods) and Italy (for most perils)
face significant risk exposure and material gaps in insurance
coverage, as illustrated below.s* Europe is also warming faster
than the global average:'s3 for example, France foresees a
temperature rise of up to +4°C (77.2°F) by 2100."5* This rapid
warming is changing risk profiles by exposing regions once
considered to be at relatively low risk, and it will continue to
push the insurance crisis into new areas.

FIGURE 15: EU-27 COUNTRIES: TOTAL AND INSURED LOSSES BY YEAR FROM WEATHER- AND CLIMATE-RELATED EVENTS
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FIGURE 16: CURRENT INSURANCE PENETRATION VS. RISK ESTIMATION IN ITALY AND GERMANY ACROSS HAZARD TYPE
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3.3 HOW CLIMATE CHANGE AND NATURE LOSS AFFECT ALL

INSURANCE SECTORS

Climate change is reshaping risk across all insurance
lines, not just property insurance. The current public
discussion about the protection gap focuses mostly on
property insurance and on how homeowners (as well as some
businesses) face increasing challenges in obtaining adequate
and affordable cover against extreme weather events. However,
as highlighted in a 2021 Geneva Association report,'ss climate
change affects a broad range of economic sectors and insurance
lines. For example, consultancy Public First has pointed out
that the continued rise of flood risk in the United Kingdom

will not only affect properties, but also critical infrastructure,
workplace absences and economic output.’s® In the rest of this
chapter, we explore further examples of climate impacts on
liability insurance, business interruption insurance, insurance
for critical infrastructure, agricultural insurance and health
insurance.

3.3.1 CLIMATE LITIGATION AND
LIABILITY INSURANCE

Climate litigation is on the rise and is increasing liability
risks. Climate change can affect liability insurance through
claims for economic damage arising from environmental and
climate-related harm, as companies, governments and other
organizations face lawsuits over their role in contributing to or
failing to mitigate climate impacts.’” The potential for a further
rise in climate-related litigation has been reinforced by the July
2025 landmark opinion from the International Court of Justice,
which affirmed that states have legally binding obligations
under international law to prevent significant harm to the
climate system and to protect human rights from the impacts
of climate change.’s®

Legal pressures are cascading into liability insurance
and the wider insurance system. The financial sector,
including insurance providers, reinsurers and intermediaries,

is increasingly exposed to the consequences of climate-related
litigation.’s* For example, when insurers’ corporate clients are
targeted in climate-focused lawsuits, they may face substantial
legal costs and indemnity payments under directors and officers
(D&O) liability policies. Such claims can stem from inadequate
climate risk disclosure, failure to adapt business practices

or direct contributions to environmental harm. In addition,
insurers may face legal disputes over climate damage payments,
for example around the question of whether pollution
exclusions extend to climate change claims.*°

3.3.2 SUPPLY CHAIN DISRUPTION AND
BUSINESS INTERRUPTION INSURANCE

Climate change is a growing threat to supply chains and
global trade. Extreme weather events can disrupt production
and transportation networks and threaten critical supplier
sites, particularly in industries such as technology, automotives
and consumer goods.'®* The 2024 floods in Valais, Switzerland
are a good example of such climate-related disruptions to
supply chains. Flooding led to the shutdown of the Novelis
factory in Sierre, a key supplier of aluminium alloys used in

car manufacturing. As a result, carmaker Porsche faced
production delays and financial losses estimated between

€1 billion and €2 billion.** Prolonged droughts can also affect
inland waterways, such as in the case of low water levels in the
Rhine river disrupting trade by forcing ships to reduce cargo
loads, increasing transportation costs and creating bottlenecks
in Germany’s industrial production.’®3 In the United States,

52 per cent of the indirect economic losses caused by the 2018
California wildfires occurred outside of the state, due to supply-

FIGURE 17: NUMBER OF CLIMATE LITIGATION CASES IN AND OUTSIDE THE US (1986-2025)
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Source: Igini M. (2025) Number of climate litigation cases in and outside the US, 1986-2025. In Explainer: Climate Litigation — Trends and Impact.


https://earth.org/explainer-climate-litigation-trends-and-impact/
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FIGURE 18: ALLIANZ RISK BAROMETER 2025

Figures represent the number of risks selected as a percentage of all survey responses from 3,778 respondents.
All respondents could select up to three risks per industry, which is why the figures do not add up to 100%.
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As extreme weather intensifies, the demand for and
the cost of business interruption insurance are rising.
Several signs point to material impacts from climate change
on this line of business. Demand has increased due to the
rising frequency and severity of climate- and nature-related
disasters,'® and business interruption is consistently ranked
among the top risk concerns in Allianz’s Risk Barometer.'®
At the same time, the size of the average business interruption
claim is rising in line with the cost of rebuilds, repairs and
labour, together with potential shortages of materials and
longer delivery times and waiting periods.*”

There is no widely agreed-upon number for the business
interruption protection gap, but the problem is real.
This gap is complex to quantify due to the diversity of business
types, the varying levels of insurance coverage and the different
ways in which business interruptions can occur (e.g., climate-
and nature-related disasters, cyber-attacks, pandemics).
Standard business interruption insurance often requires direct
physical damage to the insured’s property, such from as floods
or fires, to trigger a claim. Many climate-induced supply chain
disruptions, such as transport network failures or upstream
supplier failures, are not covered, or only to a limited extent.!
Insurers can also require detailed disclosure of supply chain
dependencies and may only cover specific, named suppliers,
leaving coverage gaps if the chain is more complex or changes
over time. As a result, many businesses are underinsured
against climate-driven supply chain disruption, increasing
their exposure to crippling financial losses when disaster
strikes. Large companies are more able to access and afford
comprehensive supply chain coverage, while SMEs may find
premiums prohibitive or coverage insufficient for their needs.

17%
15%

14%
14%

Source: Allianz Commercial. (2025). Allianz Risk Barometer 2025.

3.3.3 INSURANCE FOR INFRASTRUCTURE lA\
AND NATURAL ASSETS

Climate change is disrupting a whole range of energy,
transportation and technology systems. In California*®
and Texas,7° extreme heat and wildfires are repeatedly
straining power grids, causing surging energy demands from
air conditioning and blackouts. In Puerto Rico, Hurricane
Maria in 2017 caused one of the longest blackouts in

US history.”” Ports and shipping infrastructure are also
increasingly exposed to climate hazards. Major ports like
Rotterdam, New York, Shanghai and Singapore already face
risks from storm surges and coastal flooding, as exemplified by
Hurricane Sandy’s impact on New York in 2012. More recently,
the 2024 floods in Valencia, Spain, sharply reduced local port
activity.””? Technology systems are also impacted by climate
change. In major hubs such as California and India, water
shortages are becoming more frequent while extreme heat
drives up the need for cooling in data centres. In California,
data centres now consume up to 10 per cent of the state’s
electricity, with about 40 per cent used solely for cooling.'”3

Infrastructure insurance varies widely, leaving critical
assets underinsured or dependent on public insurance.
For infrastructure such as power grids, transportation
networks or water systems, the degree of private insurance
coverage varies significantly, depending on the type of

asset, local policies and available financial resources. Public
infrastructure is usually not formally insured, and many
governments choose to self-insure, relying on public budgets
to fund repairs after disasters. In New York City for instance,
the Port Authority of New York and New Jersey has tripled the
level of damages that it self-insures in recent years because
the cost of coverage provided by private insurers has become
too high.”7# In many instances, such public insurance can be
efficient, yet governments need to make sure that the required
funds are readily available and easily deployable, including to
underrepresented communities.


https://commercial.allianz.com/news-and-insights/reports/allianz-risk-barometer/de.html
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Gaps in insurance coverage leave infrastructure
vulnerable to costly, drawn-out disruption. Without
sufficient private or public insurance, the economic
consequences of extreme weather on critical infrastructure

can extend beyond temporary outages and spiral into prolonged
economic hardship. The burden of financial recovery shifts on
to local businesses or governments, draining reserves, forcing
austerity measures and potentially triggering closures or public
service reductions. For example, after Hurricane Ian hit Florida
in 2022, some localities faced extended delays in rebuilding
public utilities and road access as they struggled to bridge
funding gaps, often relying on overstretched public budgets

or emergency federal aid.””s Conversely, swift insurance payouts
(whether from private or public insurance) can accelerate
restoration efforts, allowing businesses to resume operations,
supply chains to recover and essential services to normalize.

The protection gap for nature is nearly 100 per cent.
Nature as a public good shares similarities with public
infrastructure. Like man-made infrastructure, it can be
destroyed by extreme weather and faces costs for its restoration.
However, there is only very limited private insurance coverage
for natural assets and ecological restoration.”® See Textbox 4
for more information.

3.3.4 AGRICULTURAL INSURANCE

Climate change negatively impacts crop yields

and livestock production in most regions. A warmer
climate and more volatile weather will reduce global agricultural
output even when farmers adapt."”” Fertile agricultural regions
like the American Midwest are facing potentially severe future
declines, while some areas in northern countries such as
Canada and Russia might benefit from improved conditions.
The poorest farmers will be hurt the most, as they have fewer
resources to enable them to adapt and can be vulnerable to
even small declines in productivity.””® Data on the effects of
climate and nature risks on agricultural insurance premiums
is lacking, especially since their effects are very difficult to
isolate as commodity prices, farmers’ adaptation practices
and other factors also influence claims.

Large protection gaps leave many European farmers
financially exposed to climate-driven disasters. While
around 9o per cent of US corn, soybean and cotton farmland
and more than 85 per cent of wheat farmland is covered by the
taxpayer-subsidized federal crop insurance programme,” the
protection gap is much larger in Europe, with on average only
20 to 30 per cent of farmers’ losses being insured against climate
events such as droughts and floods.**° Most European farmers
are left financially vulnerable and are reliant on government
support to recover from major climate-related disasters.
Drought is the primary peril for agriculture across Europe,
and is responsible for the largest share of both agricultural
insurance claims and uninsured losses. The global effects of
droughts on crop yields, as well as the need for agricultural
insurance to incentivize resilient farming practices, are further
explored below in a case study from Allianz (see page 31).

Insufficient and expensive insurance compels
governments to step in with subsidies. Taxpayers often
subsidize agricultural insurance as, for example, is the case
with the United States Federal Crop Insurance Program,s

in France,'®? and in Austria with hail insurance.'®s In the
Netherlands, the Bredeweersverzekering government
programme offers comprehensive weather insurance subsidies;
it was initially meant to be temporary, with a view to it
generating sufficient participation for the private agricultural
insurance market to step in and replace the scheme. Subsidies
have increased participation, but net premiums are still so high
that many farmers choose not to purchase insurance, and the
market would likely shrink without government support.

Governments also provide direct disaster relief after
extreme weather events to compensate for the lack of
insurance. In Spain, for example, the government responded
to the devastating 2023 drought with an unprecedented
€2.2 billion emergency package.’®+ In the UK, floods in

2024 prompted targeted recovery payments to 13,000

farm businesses.'® Such emergency interventions strain
public finances and risk fostering long-term dependency on
government bailouts. In addition, emergency public aid may
not be efficiently allocated. In the United States, some aid
packages from the US Department of Agriculture have been
criticized for not reaching the most vulnerable producers.**®

Current agricultural insurance policies often encourage
practices that further harm the environment. A key
consideration regarding the protection gap in agriculture is
not only the overall availability of insurance, but also which
types of agricultural practice benefit from this financial safety
net. As noted in WWF’s 2023 Underwriting Our Planet
report,'®” insurance coverage and government subsidies have
historically favoured farmers engaged in intensive, large-scale
agriculture. This was also highlighted in the case of the US
farming and insurance system in a report from the Rockefeller
Foundation.'®® Moreover, in the United States, the federal

crop insurance programme does not recognize in its rates the
risk reduction benefits of regenerative agriculture practices,
thus disincentivizing nature-based approaches to agriculture.
By underwriting and effectively incentivizing intensive and
non-nature-based farming methods, governments and insurers
indirectly contribute to further nature loss and climate change,
since such practices are closely linked to land conversion,
biodiversity loss and increased GHG emissions. Conversely,
by aligning agriculture insurance offerings with global climate
and biodiversity goals, the insurance sector could help reverse
harmful trends and promote more resilient, nature-positive
food systems.
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CASE STUDY 1: DROUGHT AND CROP YIELDS: WHEN CROPS FAIL, INSURANCE MATTERS

Author: Hazem Krichene, Senior Climate Economist, Allianz

Agriculture is increasingly affected by extreme weather,
which can reduce farm productivity, yields and incomes.

Its effects are felt not only by farmers but also by wider local
economies." In Europe, the United States, Australia or
Brazil, farmers face rising volatility in crop yields as climate
shocks turn from occasional crises into structural risks. 190191192
Climate variability already affects almost 80 per cent of
wheat-producing regions worldwide,'*® underlining the scale
of the risk. Looking ahead and considering tipping points,
an OECD study concludes that, under a 2.5°C average
temperature increase, combined with the collapse of the
Atlantic Meridional Overturning Circulation (AMOC), half

of suitable land for maize and rice could be lost."*

Excess rainfall, flooding, frost and hail cause substantial
and increasing damages, yet heat and drought are the most
damaging hazards for crop harvest. Droughts in particular
heighten food insecurity and can be financially devastating
when they occur during critical growth stages, i.e., after
sowing, when seedlings establish, during booting and ear
emergence, and just before grain fill. In France, the dry
summer of 2003 caused losses to the agricultural sector

of €4 billion,'® while in Germany, the 2018/19 drought
resulted in damages to agriculture of about of €7.8 billion.

FIGURE 19: CLIMATE SHOCKS, CROP PRODUCTION AND SOCIAL STABILITY

Farmers in other regions confirm the severity of this risk:
in Australia, 81 per cent reported rainfall deficits and drought
as their most significant challenge.'®”

The evidence is consistent across studies and regions:
drought is the most damaging climate extreme for agriculture,
and its frequency and intensity are projected to rise,
particularly in southern Europe. In 2022 and 2023, Spain
experienced prolonged periods of water scarcity. The drought
is estimated to have reduced wheat and barley yields by
between 20 per cent and 30 per cent, on average.'®

Dry conditions in one region can cause cascading impacts.
The 2010-11 drought in China affected most of its wheat-
producing regions.'®® As extreme drought conditions threatened
domestic wheat production, China responded by purchasing
large quantities of wheat from global markets. This move
contributed to a doubling of global wheat prices, with profound
consequences for importing nations. In Egypt, bread prices
tripled, exacerbating economic stress and fueling public unrest
during an already volatile political moment. This sequence

of events, from drought to food price shocks to civil unrest,
highlights the complex and often underappreciated links
between climate hazards, agricultural markets and political
stability at both local and global scales.
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Climate change is already putting pressure on the world’s
major crops (wheat, maize, rice and soybean) and yields
are expected to decline further as droughts intensify. To
assess the impact, we examined high-resolution global crop
yield data from 1980 to 2016,%%° analyzing how droughts,
measured by the 12-month Standardized Precipitation-
Evapotranspiration Index (SPEI),*" affected yields at the
subnational level.22 Our results are statistically robust and
show a clear negative effect of drought on all four crops.

Looking ahead, we used projections of drought conditions
under the SSP5-8.5 climate change scenario,?*® a pathway
marked by high emissions and limited climate action, likely
resulting in around 3°C of global warming. Based on this
scenario, we estimate how future drought trends will affect
crop yields by 2050. Figure 2 shows the global distribution

of drought impacts on crop yields, highlighting how climate
change, via more frequent and intense droughts, will reshape
agricultural productivity.

The maps illustrate the projected deviation in yields for wheat,
maize, rice and soybean under the high-emissions SSP5-8.5
scenario, relative to a baseline where drought intensity (as
captured by the 12-month SPEI) remains consistent with the
historical average. The findings reveal a broad and significant
decline in agricultural yields due to drought. Maize, wheat

and soybean are especially vulnerable, with projected yield
reductions reaching up to -9.2 per cent, -7.1 per cent and -4.1
per cent, respectively. These losses are concentrated in major
producing regions, including Australia, Pakistan

FIGURE 20: CROP YIELD DEVIATION UNDER THE SSP5-8.5 SCENARIO

and Kazakhstan for wheat, and across large parts of South
America for soybean.

These significant declines in crops harvested are just a part
of total expected losses when temperatures increase. Total
expected crop losses due to increased temperatures are also
affected by the other extreme weather events mentioned
above and by chronic risks such as the depletion of aquifers,
soil degradation and pollution.

Agricultural insurance is a critical instrument for cushioning
the financial impact of extreme weather and limiting debt
burdens.?** By providing compensation for weather-related
losses, it reduces farm-level economic vulnerability. As
climate change drives more frequent and severe extremes,
insurance becomes not only a safety net but also an essential
component of broader adaptation strategies, supporting
farmers in sustaining production and income under growing
uncertainty. Therefore, many governments across the US,
the EU and other European countries provide subsidies for
crop insurance.

However, agricultural insurance alone is not enough. It needs
to be combined with resilient and sustainable production.
Incentives created by agricultural insurance should be aligned
with resilient farming practices as well as with the restoration
of ecosystems including soils, forests and wetlands, to help
protect local water and nutrient cycles. Otherwise, losses
might increase to the point where insurability could be
challenged.
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iii. We use a three-ways fixed effect panel model with OLS regression with a region-clustered robust covariance
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3.3.5 HEALTH INSURANCE

Climate change poses a serious threat to human

life and health by causing diseases and injuries and
exacerbating existing health problems. The effects of
climate change are not limited to the direct impacts of extreme
weather events (such as deaths and injuries from hurricanes
or wildfires) or to heat stress on the human body,*° but they
also include chronic and secondary effects. These include the
greater geographical range of vector-borne diseases linked

to the spread to new areas of mosquitoes (including dengue
fever, malaria, zika virus, chikungunya, yellow fever and

West Nile virus) and ticks (which
tick-borne encephalitis), as well as

carry Lyme disease and
respiratory diseases, cancer

and allergies (e.g., due to air pollution, exacerbated by rising
temperatures and wildfires). In addition, climate change
threatens to increase mental health disorders (with heat,
climate- and nature-related disasters and environmental
changes leading to or exacerbating anxiety and depression,
for example). The IPBES Nexus report offers a comprehensive
discussion of the climate, biodiversity, water, food and

health nexus.2°°

Extreme heat is of particular concern when it comes
to climate-related health costs. The July-August 2003
heatwave in Europe led to an estimated excess mortality of

over 70,000 people, mostly amon,
diseases resulting from heat wave

g the elderly.2°® Heat-related
s alone are projected to place

an astonishing US$7.1 trillion burden on healthcare systems
worldwide, according to some estimates.2* One market study
conducted by a large health insurer concludes that the rising
prevalence of heatwaves alone could increase the health costs
per capita in Europe by 4.9 per cent on average by 2035.2'°

Extreme heat also causes considerable losses in
productivity, which are largely uninsured. The International

Labour Organization states that at

least 2.4 billion workers are

exposed to excessive heat, resulting in 22.8 million injuries and
18,970 deaths annually.*" It estimates the economic costs of
heat stress related to health at over US$361 billion globally.*2

Outcomes also depend on the mea

sures taken by governments

to protect workers. For example, in 2023 Spain introduced a
ban on certain outdoor work if the State Meteorological Agency

issues an alert for high temperatures and when employers
cannot guarantee workers protection.?'3 Explicit insurance
coverage for productivity losses due to extreme heat is low,>
despite the evolving offerings from insurers, for instance
through parametric insurance, which offers automatic payouts
based on predefined weather conditions.*s

Climate change will contribute to the reshaping of
health insurance costs and coverage. The effects of
climate change on health insurance premiums are difficult

to quantify and appear to be limited so far.?*®¢ However, as the
health consequences of climate change and biodiversity loss
become more pronounced, climate-related increases in health
costs could pose significant challenges to public and private
insurance schemes, potentially limiting the ability to offer
quality care to everyone. For example, wildfire smoke pollution
in the US is associated with significantly higher healthcare
municipal borrowing costs, putting pressure on hospitals.2”

As insurers increasingly employ granular data and predictive
models, health insurance premiums may also become more
differentiated based on vulnerability (such as preexisting
conditions made worse by higher temperatures) and geographic
exposure to climate risk. In countries where health insurance
coverage is low or fragmented, a widening of the insurance
protection gap due to climate-related health risks would also
lead to greater socio-economic inequality.

Climate and nature considerations must be further
integrated in health insurance strategies. Private
insurance and reinsurance companies are increasingly
recognizing the impact of climate change on human life and
health.>® In its latest climate stress test for the insurance sector,
the French central bank and insurance supervisor incorporated
several health-related scenarios, taking into account mortality
linked to prolonged heatwaves, air pollution and respiratory
illnesses, and the spread of vector-borne diseases such as
dengue fever.? Insurance industry leaders have also started

to recognize the potential of nature-based solutions to reduce
health-related heat stress.>2° However, the role of nature as

an ally to protect human life and health remains undervalued,
despite having been explicitly recognized by the World Health
Organization as a means to reduce health-related climate
hazards, for example through urban heat island mitigation.2*

FIGURE 21: LINKS BETWEEN CLIMATE AND NATURE RISKS AND HEALTH OUTCOMES **
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https://www.oliverwyman.com/content/dam/oliver-wyman/v2/publications/2024/jan/quantifying_the_impact_of_climate_change_on_human_health.pdf
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How insurers underwrite and price risks from extreme
weather events has systemic consequences. If insurers
underestimate or underprice climate risks, whether due to
overly optimistic assumptions, limited data and methodologies,
or regulatory constraints on setting premiums, they expose
themselves to solvency and liquidity risks. Such vulnerabilities
can undermine the stability of the insurance sector and lessen
its capacity to act as a critical shock absorber for households,
businesses, financial institutions and governments. Conversely,
when mounting risks make some regions or lines of business
unprofitable, and insurers respond by raising premiums or
withdrawing coverage, this protects their short-term profitability
and solvency by pushing risk back onto other economic actors.
This results in a widening protection gap, with consequences
extending far beyond the insurance sector.2>

If the economic system itself becomes increasingly
vulnerable and overwhelmed, and its resilience is
eroded, initially localized effects can spread. The global
insurance company AXA recently warned that extreme weather
events “endanger corporates’ bottom lines and translate into
systemic risks for financial institutions. They risk peoples’

wealth, health and lives, and endanger political stability.”223
The Boston Consulting Group has also cautioned about the
potential for the ongoing homeowner’s insurance crisis to
trigger climate-related tipping points for financial systems.2>

Public finances are increasingly under strain, diverting
resources from long-term development to short-term
disaster response. Governments are increasingly forced to
absorb economic losses and act as insurers of last resort, such
as the National Flood Insurance Program in the US. Increasing
disaster-related public expenditures, alongside the growing
sensitivity of financial markets to climate- and nature-related
contingent liabilities, can undermine sovereign credit ratings,
increase the cost of borrowing and further erode the fiscal
space to invest in adaptation and resilience measures. This

is especially true for low- and middle-income countries, but

it also applies to advanced economies with heavy public debt
burdens and high debt servicing costs. The result is a systemic
risk feedback loop in which a lack of insurance amplifies
vulnerability, strains government budgets, threatens economic
and financial stability, and deepens social inequality.

4.1 RISK TRANSMISSION CHANNELS TO THE FINANCIAL SYSTEM,
THE ECONOMY AND PUBLIC FINANCES

The transmission of climate-related risks to financial stability and the real economy occurs through many
interconnected channels. According to the Financial Stability Board (FSB), these channels include direct physical impacts

on assets and infrastructure, indirect effects through insurance and credit markets, and broader macroeconomic feedback loops,
as illustrated in Figure 22 below.?*> Growing insurance underwriting risk — i.e., increasing claims related to extreme weather events
and natural catastrophes — is evident and has been discussed above. This section examines the other mechanisms through which
a lack of insurance exacerbates market risk, credit risk and macroeconomic impacts.

FIGURE 22: FRAMEWORK FOR THE ASSESSMENT OF CLIMATE-RELATED VULNERABILITIES
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https://www.fsb.org/uploads/P160125.pdf
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Market risk is particularly acute for assets with
insufficient insurance coverage. While climate- and nature-
related risks can trigger write-downs across a whole range of
asset classes, this is especially relevant in the real estate sector.
Properties in high-climate risk regions can see significant
devaluations due to heightened perceptions of the risk of
financial losses, in particular when there is a lack of adaptation
and of insurance coverage. When homeowners and businesses
face large uninsured losses, they may also be forced to liquidate
assets to cover costs, creating further downward pressure on
prices and eroding market confidence.

Uninsured climate- and nature-related risk transmits
to credit risk and the banking sector. When a substantial
portion of assets serving as loan collateral lose value due to
climate risks (such as uninsurable properties, which usually
no longer qualify as acceptable collateral), banks face a
deterioration in loan-to-value ratios and can experience a rise
in non-performing loans. Inadequate insurance coverage can
further exacerbate these losses, as borrowers struggle to recover
from disasters. This increases credit risk for banks on existing
loans and can restrict access to new credit for homeowners or
small enterprises, thereby depressing investment and future
growth.22¢

The protection gap has macroeconomic impacts. Rising
insurance costs and disaster recovery expenditures fuel
inflation and reduce disposable incomes for households and
businesses, curtailing consumer spending, investment and
access to credit. Governments too can face budgetary strains

as they are called upon to support uninsured losses or invest

in climate adaptation, diverting resources from other priorities.
This creates a feedback loop of reduced economic activity, lower

tax revenues and heightened fiscal vulnerability, especially
in regions heavily reliant on climate-sensitive sectors.

Climate shocks in one region can trigger cross-border
contagion. Due to the interconnectedness of the financial
system, even localized climate events can potentially have
global repercussions. For instance, the January 2025 Los
Angeles wildfires have not only impacted local property values
but global reinsurance markets as well, consuming up to 30
per cent of European reinsurers’ annual capital budgets for
catastrophe insurance, according to one estimate.?” Beyond
the financial system, climate-induced disruptions can also
cascade through supply chains and global trade, amplified
by a lack of commercial insurance.?**

Irreversible ecosystem tipping points could abruptly
amplify risk transmission. Once critical natural thresholds
are crossed — whether the dieback of the Amazon rainforest, the
collapse of tropical mangroves or mass coral-reef bleaching —
ecosystem services providing buffers against climate change can
suddenly vanish, sending shockwaves through financial markets
and economies. As WWF warned in its Financial Stability at
Risk report,** crossing such tipping points can trigger non-
linear, self-reinforcing cascades of asset devaluation, insurance
losses and credit defaults, driving systemic risk escalation on
timescales too short for traditional adaptation or recovery
measures to take effect. EIOPA has also warned that the
collapse of important biomes would have systemic impacts,
potentially making risk diversification impossible.23°

The following sections highlight some of these transmission
channels for which a substantive base of evidence already exists.
Other channels are harder to quantify or currently less studied.

Vildfirgiengulfs Los Ang
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The St Maurice river at the Shawinigan Falls Devil's Hole during the spﬁﬁgﬁbods, Quebec, Canada. Image: Adobe Stock

4.2 EFFECTS OF CLIMATE RISK ON MORTGAGES AND REAL ESTATE

MARKETS

Affordable housing is a basic human need, property insurance
(including homeowner cover) is the largest business line for
the insurance sector and the real estate market is central to
financial stability. It is therefore important to understand

the dynamics between climate- and nature-related risks and
the real estate markets, and how they are intermediated by
insurance.

Insurance is central to mortgage security but is not
systematically demanded by lenders. In most markets,
banks and mortgage lenders use the property as collateral
and depend on homeowners’ insurance as a first line of

defense against credit losses in case of extreme weather events.

Mortgage lenders therefore usually (although not universally)
require insurance coverage as a precondition of mortgage
approval and continuation.?*" This requirement helps
reduce the protection gap, but only to a certain degree. First,
if the homeowner does not have a mortgage, no insurance is
required. Second, lenders often only require insurance coverage
up to the amount of the mortgage. If rebuilding costs are
rising fast, the mortgage value and hence the insurance limit
might be significantly below this cost, leaving the homeowner
underinsured. Third, home insurance contracts usually last
one year. Banks rarely request updated proof of coverage
during the mortgage term, leaving them uncertain about

the actual insurance coverage of their mortgage portfolio.

More frequent and more severe extreme weather
events are beginning to undermine the foundations of
mortgage markets. The interdependence between mortgage
risks and insurance coverage means that risks related to
extreme weather events have potential consequences not just
for property insurance premiums and coverage, but also for
mortgage markets. Climate-driven increases in insurance
premiums, shrinking coverage availability and mounting
deductibles, and declines in property values all combine to
drive up housing costs, erode household equity and elevate
the risk of missed mortgage payments and defaults.>3> When
established insurers exit high-risk markets altogether, the
substitute insurance policies available generally offer less

comprehensive coverage and can fail to meet standard loan
collateral requirements, depressing home values, amplifying
credit risk and constraining new mortgage lending.>33 The
problem is increasingly recognized and publicly discussed by
central banks and policymakers. US Federal Reserve Chair
Jerome Powell said in February 2025 that “if you fast-forward
10 or 15 years, there are going to be regions of the [United
States] where you can’t get a mortgage.”?34 There is also concern
among mortgage lenders in the UK about the uninsurability
of certain areas when the state-created Flood Re insurance
programme runs off after 2039.235 In Quebec, the withdrawal
of flood insurance has led some banks to stop issuing mortgages
in high-risk areas.?3¢

Rising insurance costs and mortgage rates add to the
financial burdens faced by borrowers. This can lead

them to reduce insurance coverage even though their risk is
increasing — adding to the protection gap. Between 2013 and
2022, insurance costs in the US as a proportion of mortgage
payments more than doubled, from 7-8 per cent to over 20

per cent.?%” As banks become more aware of climate risks, they
have also started to increase interest rates for mortgages in
some high-risk areas, as shown in evidence from the ECB2>38
and in academic research.2® This adds to the financial burden
of increasing insurance costs and can force poorer homeowners
to opt for less comprehensive coverage or higher deductibles,
forego insurance or even relocate. A US study estimates that,

if insurance premiums continue to rise in line with historical
trends, between 17 and 31 per cent of households will be forced
to reduce coverage substantially, meaning insurance markets
may shrink even as losses from natural disasters rise.+

There is a direct link between climate risk, lack of
insurance and adverse mortgage outcomes. US borrower
data shows that abrupt premium increases and insurance policy
non-renewals significantly increase mortgage delinquency rates
and can trigger prepayments, as financially strained households
relocate to less exposed regions.?# Another US study found that
properties flooded in an extreme weather event face a 57 per
cent higher foreclosure rate than nearby unflooded homes.?+

iv. In the US mortgage market, lenders even have and exercise a contractual right to “force” place insurance on the homeowner where the homeowner is unable to find or afford insurance. The “forced placed”

insurance usually costs more and its price is rolled into the mortgage payment.
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FIGURE 23: AS PREMIUMS INCREASE, INSURANCE COVERAGE DECLINES AND THE LOAN-TO-VALUE (LTV) RATIO RISES
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Based on data from Florida between 2018-2023. Source: Sastry, P., Scharlemann, T., Sen, |., & Tenekedjieva, A.-M. (2025). Aggregate Trends have started reflecting these dynamics.

A 2025 analysis by First Street also found that, in a severe-
weather year, climate-driven foreclosures could result in
US$1.2 billion in direct losses for US banks. That figure is
projected to rise to US$5.4 billion over the next 10 years,
highlighting the scale of potential systemic exposure. Overall,
the combined loan-to-value ratio is higher in high climate
risk regions in the US, suggesting that the mortgages in these
areas are not only more exposed to climate hazard but are
also more vulnerable to it.243 This relationship, in the case

of Florida, is illustrated in Figure 23.24

The climate and insurance crisis extends beyond
individual borrowers and lenders to the stability of
the entire housing market. A 2024 US Senate Budget
Committee report warned that “property values will eventually
fall — just like in 2008 — sending household wealth tumbling.
The United States could be looking at a systemic shock to the
economy similar to that from the financial crisis of 2008 — if
not greater.”24 The threat is especially pronounced in regions
facing the greatest climate-related risks. US homes exposed
to flood risk are estimated to be currently overvalued by an
estimated US$121 billion—237 billion, signalling a looming
correction as the true costs of climate risk are increasingly
recognized.24® Property owners in states like California,
Florida and Louisiana face estimated reductions in their
property values following insurance non-renewal that range
from 12 per cent to 48 per cent.2+

STATE ESTIMATED LOSS OF PROPERTY VALUE
FOLLOWING INSURANCE NON-RENEWAL

California 12% to 39%
Louisiana 26% to 48%
Florida 19% to 40%

The Colorado insurance commissioner has also warned about
the threat from “a situation where the insurance market is
effectively decimating the real estate market”.24® Overall, the US
property market could see a potential US$1.47 trillion reduction

In The Limits of Insurance Demand and the Growing Protection Gap. Harvard Business School.

in real estate value (equivalent to 3 per cent of the entire market
and 5 per cent of US GDP) over the next three decades due to
the expected escalating impacts of climate change.?+

The available data for European property markets
paints a similar picture to the US. One German study
found that houses located within designated flood zones face

a significant discount in asking prices compared with similar
properties outside these zones, even after controlling for other
relevant factors.?° In the UK, homes in flood-prone areas
generally sell for 8 per cent less on average, with the highest-
risk properties experiencing price drops of up to 32 per cent
after major flood events.?s! Flood risk is also generally priced
into Dutch property markets, with homes in less protected
areas selling at a roughly 5 per cent discount.?5* For commercial
properties, a survey from January 2025 by the real estate
services firm Jones Lang LaSalle estimated that approximately
US$580 billion worth of European commercial real estate is
concentrated in Europe’s 10 most climate-vulnerable cities.?53
Of these, Rome, Istanbul, Barcelona and Athens face the
greatest weather hazards, while Paris has the greatest total
exposure in terms of building value at risk.

Climate-driven property devaluations also threaten
insurers’ real estate investment portfolios. The erosion
of property values in high climate risk regions also poses an
additional threat to insurance companies, many of which

are significant investors in real estate globally through direct
property holdings, investment funds and real estate debt
(with local variations by country in the exact asset allocations).25
By simultaneously underwriting climate hazards through
property insurance and holding significant property assets,
insurers face a potential contagion channel in which climate
risks and falling real estate values can weaken both sides of
their balance sheets, strain their solvency ratios and transmit
stress across the broader financial system.

Nature can help preserve real estate values. A new
study analyzed property sales after hurricanes in
Florida. It found that houses with medium flood risk close to
mangroves experienced a much lower decline in house prices
compared with properties further away from mangroves.?s


https://www.hbs.edu/ris/Publication%20Files/25-054_8068f2c0-0bac-4200-aa22-a18a2aef9c49.pdf
https://www.hbs.edu/ris/Publication%20Files/25-054_8068f2c0-0bac-4200-aa22-a18a2aef9c49.pdf
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Destruction caused by Hurricane Katrina, 2005.lmage: Adobe Stock

4.3 THEPROTECTION GAP, HOUSEHOLD INCOME AND
INTERGENERATIONAL WEALTH

Climate disasters impact household incomes through
various mechanisms, especially when losses are not
insured. This notably includes direct income loss through
the inability to work due to injuries, housing damages,
business interruption, disrupted transportation and services,
interruptions to education and childcare, increased basic costs
and forced relocation. Allianz estimates that, due to floods
alone, French and German households could respectively
lose around €34,000 and €20,000 in cumulative income
over 2025-35 under a high emission scenario (RCP8.5).25°

Without insurance, extreme weather events can
translate into lasting destruction of inter-generational
wealth. In many economies, home equity is the largest
component of household net worth, serving both as a financial
buffer and a tangible asset to be transferred to heirs. When
storms, floods or wildfires destroy properties and insurance

payouts fall short of rebuilding costs, families are forced to tap
emergency savings or take on heavy debt. One such example

is Hurricane Katrina, which flooded most of New Orleans in
August 2005 and destroyed more than 200,000 homes. Total
property damage neared US$100 billion, with the National
Flood Insurance Program covering only around 10 per cent of
losses, with lasting consequences for housing.?” Families in the
poorest areas of the city had to pay thousands of dollars out of
pocket to complete repairs, even after government help, slowing
the recovery process.?® Over time, depleted home equity after
extreme weather events undermines parents’ ability to provide
financial assistance, education or seed capital to their children,
affecting the socio-economic outcome of entire families long
after the disaster. Even in the absence of physical damage,

steep declines in the value of homes deemed uninsurable or
facing prohibitive premiums erode the primary wealth source of
middle-class households, hampering intergenerational transfers.

FIGURE 24: TOP 3 CUMULATIVE HOUSEHOLD INCOME LOSS IN EUROPE FOR THE DECADE 2025-2035 ACROSS DIFFERENT EMISSION SCENARIOS (EUR)
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Source: Krichene, H., & Kirvalidze, G. (2025). Top 10 Cumulative Household income loss in Europe for the decade 2025-2035 across different emissions scenarios (EUR) In Rethinking climate
adaptation for global resilience. Allianz Research.


https://www.allianz.com/content/dam/onemarketing/azcom/Allianz_com/economic-research/publications/specials/en/2025/april/2025-04-15-climate-adaptation.pdf
https://www.allianz.com/content/dam/onemarketing/azcom/Allianz_com/economic-research/publications/specials/en/2025/april/2025-04-15-climate-adaptation.pdf
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4.4 CLIMATE-DRIVEN INSURANCE PRESSURES ON BUSINESS
GROWTH AND COMPETITIVENESS

Gaps in business insurance can undermine loans and
investment. Similarly to mortgages, most commercial loans
and investment arrangements depend on adequate insurance
coverage to protect the underlying assets. Consequently,
insufficient insurance coverage for businesses could lead to
knock-on impacts on the economy, making credit and financing
more difficult to obtain, especially for SMEs and for companies
located in the most climate vulnerable areas. Existing loans are
also vulnerable, as inadequate insurance coverage can reduce
the value of collateral. In extreme cases, entire communities
or regions could experience a credit crunch, reflecting banks’
reluctance to lend in cases where climate-related losses could
make recovery particularly difficult. However, empirical
evidence about the impact of climate insurance on commercial
lending remains limited and further research is needed.

Rising insurance premiums and investments in
resilience put climate-hit regions at a competitive
disadvantage. In economic sectors where fixed costs are already
tight and competition is high (such as manufacturing?* or retail),
rising insurance premiums in climate hotspots and the need to
invest in risk prevention can erode companies’ profit margins.
When insurance costs rise, businesses face higher operational
expenses, further straining their financial resources and reducing
their ability to invest in growth, innovation or resilience. For
instance, risk-exposed tourism facilities in Italy, France and Spain
report increased premiums and large investments e.g., into flood
defense.2*° Rising insurance costs make it harder for businesses to
compete with similar companies in less climate-exposed regions.
Investments in climate adaptation and resilient infrastructure
can lower risks and enhance insurability over the long term.
However, this involves short-term costs that businesses must
either absorb or pass on to customers, potentially jeopardizing
their competitiveness (unless these investments are proactively
supported by governments, insurers or banks).
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4.5 HOW THE PROTECTION GAP BURDENS PUBLIC FINANCES

The protection gap strains public finances through
multiple interconnected channels. Extreme weather events
affect government budgets not only through the direct costs
of public aid for response and recovery, but due to the indirect
burden they put on publicly supported insurance schemes
and to the need for increased public spending on disaster
prevention and infrastructure. Broader economic disruption
also slows growth, reduces tax revenues and increases social
welfare spending. Over time, repeated climate-related damage
can deter investment, increase public debt and undermine
sovereign credit ratings at all levels of government. These
various mechanisms are illustrated in Figure 25, inspired by
Allianz Research and based on Ranger at al. (2021).2%

4.5.71 DIRECT CLIMATE DISASTER RELIEF AND
PUBLIC FINANCE

Without adequate insurance, the costs of extreme weather fall
on public budgets. When extreme climate events strike people
and businesses without sufficient insurance cover, the costs
are allocated in a disorderly way between private and public
economic actors. When the damage to private actors is too

great, governments are called upon to provide direct disaster
relief through payments for reconstruction, welfare and ad

hoc response measures (such as, for instance, moving people
out of disaster zones).2* This shift of climate damage from
insurers’ and reinsurers’ balance sheets to government budgets
is already happening in numerous countries, increasing fiscal
vulnerability and diverting government spending from other
critical needs. In addition, governments usually self-insure for
damages to infrastructure, including natural assets. As climate
losses mount, those losses that the state usually covers also rise,
adding to the private losses that are increasingly ending up on
public balance sheets.

Even a single climate catastrophe can place immense
financial strain on public spending. The 2021 Ahrtal
floods in Germany are a stark example. Causing 188 fatalities
and the widespread destruction of villages and towns, the
event is believed to be the costliest natural disaster in the
country’s history, with total losses estimated at €33 billion.2s
In response, the German federal and state governments
committed €30 billion in public reconstruction funds,
equivalent to about 5 per cent of the combined federal and
affected state budgets at the time.2%

FIGURE 25: EXPOSURE OF PUBLIC FINANCES TO PHYSICAL CLIMATE AND NATURE RISKS
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https://www.allianz.com/content/dam/onemarketing/azcom/Allianz_com/economic-research/publications/specials/en/2025/april/2025-04-15-climate-adaptation.pdf
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The same catastrophic floods also affected Belgium, where the
national insurance system was quickly overwhelmed, necessitating
additional public support.2%s Similarly, Spain committed a total
of €14.3 billion in public aid to support victims of the devastating
floods in and around Valencia in 2024.2°¢ This amounted to

7.5 per cent of government spending planned for that year.
These extraordinary amounts of public funds highlight the fiscal
shock that major climate disasters can inflict, even on advanced
economies, forcing governments to rapidly mobilize resources
for both immediate relief and long-term rebuilding.

Repeated flood disasters are testing the fiscal resilience
of European countries. Austria’s public flood fund is also
struggling to keep up with rising costs. In 2024, record floods

in Lower Austria caused €1.3 billion in damage, with most
homeowners and businesses lacking private flood insurance.?”
To plug the gap, the federal government put 1.1 per cent of tax
revenues into a disaster relief fund that local states could use for
rebuilding.>® However, the costs from the 2024 floods exceeded
those reserves and Austria’s parliament had to increase funding
to €1 billion.?* Another striking example is the devastating
flooding that hit Slovenia in 2023, affecting 85 per cent of its
municipalities.?”° The total damages are estimated at €9.9 billion
or the equivalent of 16 per cent of Slovenia’s GDP,2” of which
only €350 million was insured.* Both the Slovenian government
and the European Union Solidarity Fund had to step in with
recovery programmes totaling several billions of euros.?”

In the United States, the cost of public climate disaster
relief is similarly immense. Hurricane Maria, which
devastated Puerto Rico in 2017, resulted in federal disaster
spending of approximately US$35 billion through FEMA’s
Public Assistance, Hazard Mitigation and Individual Assistance
programmes, amounting to about 1 per cent of the entire US
federal budget for that year. Even with this massive federal
expenditure on public infrastructure, there was little assistance
for private homeowners or businesses without insurance

to rebuild. In 2024, the US government granted a total of
US$110 billion, or 1.6 per cent of the federal budget, for relief
efforts in states hit by events such as hurricanes or wildfires.?7
Over the past 20 years, many rural counties have received
government aid exceeding 100 per cent of GDP.

FIGURE 26: AVERAGE US ACREAGE BURNED ANNUALLY BY WILDFIRES HAS
ALMOST TRIPLED IN THREE DECADES ***
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4.5.2 NATURE LOSS AS A FISCAL BURDEN

Extreme weather events and gradual environmental
changes driven by increased temperatures damage
nature as well as human-made structures.?° As just

one example, in the EU, more than 60,000 forest fires take
place each year, burning over 500,000 hectares in an average
year;*” in 2025, the burnt area exceeded a record one million
hectares.?”® In the United States, the average area burned by
wildfires has more than doubled over the past three decades,*”
indicating a continuing rise in climate-related ecosystem loss.
The destruction of mangroves, coral reefs and other natural
assets can be added to the list.

Damage to nature is often overlooked and underfunded.
When nature is not restored after damage, the stock of natural
capital declines and the economic (as well as environmental
and social) value of the ecosystem services it provides is lost,
representing a real reduction in public wealth.28°28 However,
because ecosystem services function as public goods, this value
is often unquantified, undervalued and largely absent from
standard loss accounting.?82283284 Specifically, damages to
nature are not included in calculations of the protection gap.2
Without a clear understanding of the damage, mobilizing
appropriate funding is challenging.

Targeted public or private insurance schemes could
secure the funding needed to restore nature. Similarly
to public infrastructure, governments usually explicitly or
implicitly self-insure the public goods provided by nature,
using disaster relief efforts. After Hurricane Sandy in 2012,
for instance, the entire restoration of Delaware’s Prime Hook
Marshes — around 4,000 acres of tidal marsh and dunes —
was financed with around US$38 million in public funding.2%¢
Such self-insurance is not necessarily a problem if governments
set enough fiscal capacity aside to recover damages to grey
and green fiscal infrastructure alike. However, with increasing
losses and constrained public budgets, there is a risk that
damage to nature is overlooked, eroding critical resilience

for the next extreme weather event. Developing appropriate
public or private) insurance mechanisms for nature and
ecosystem services could play an important complementary
role in reducing the financial burden on governments.=”

~
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CALIFORNIA URBAN FOREST INSURANCE

by Deborah Halberstadt, Special Advisor on Biodiversity and Inclusive Insurance at the California Department of Insurance

The California Department of Insurance (CDI) recognizes
the essential role healthy ecosystems play in building
resilience to climate change and preventing biodiversity

loss. As climate change and other human drivers continue

to weaken and damage ecosystems, communities are losing
benefits from nature and facing heightened risks. Innovations
in insurance are being explored as a means to invest in
healthy ecosystems and reduce risks to communities.

In particular, the climate risks posed by extreme heat are

of increasing concern to California residents and CDI, and
urban forests are a powerful nature-based solution to this
threat. While targets have been set by the state for increasing
tree canopy cover, a combination of tools will be needed to
achieve these goals. Parametric insurance of urban forests

is being explored as one of them. Unlike conventional
insurance, which pays out against actual losses, parametric
insurance automatically pays the insured if a specific
parameter is exceeded.

In April 2025, CDI and the University of California’s Santa
Cruz Center for Coastal Climate Resilience convened an
expert workshop to explore key feasibility questions for
insuring urban forests. Participants included state and local
urban foresters, nonprofit and community-based organizations
supporting healthy urban forests, and researchers and
healthcare professionals studying the benefits of urban
green spaces.

There is a potential role for urban forest insurance, since
urban forests are important natural assets facing catastrophic
risks that could be transferred. Major drivers of catastrophic
urban forest loss in California include storms, extreme heat,
drought and pests. The workshop explored each of these
risks to see if they met feasibility criteria across the state for
the type of parametric insurance that has been developed

for other natural assets (primarily coral reefs).

Storms were identified as a feasible risk for insurance state-
wide because there is a parameter, sustained wind speed,
that can act as a trigger that meets common feasibility criteria
for insurance. Pests could also be a good candidate for urban
forest insurance in some cities, as there is an existing system
for identifying and classifying pest risk — it is possible to
measure the presence or degree of infestation of the pest to
use as a trigger. The other major catastrophic risks would be
more difficult to insure at this time because they fail to meet at
least one of the feasibility criteria with current data and models.

A diverse set of public and private stakeholders have
expressed interest in sustaining urban forests and could
be clients for insurance against catastrophic storm losses.

The findings of the workshop and literature suggest that
insuring urban forests in California against storm losses
is feasible state-wide, and that insuring against pests

or other damages may be feasible for some cities or
regions. Such insurance warrants further exploration.
For more information, see the workshop report.?¢

Urban forest in Los Al

05/06/07| @
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Flooding from Hurricane Hglene in Western North Carolina, in 2024. Image: Adobe Stock

4.5.3 PRESSURES FROM PUBLIC INSURANCE AND
PUBLIC-PRIVATE SCHEMES

Public insurance schemes often end up shouldering
most of the financial burden from climate catastrophes.
When private markets cannot close the protection gap, public
or public-private insurance schemes are created to fill the gap.
For example:

= Inthe United States, the National Flood Insurance Program
(NFIP), a federal programme and the primary insurance
scheme for flood risk, provides roughly US$1.3 trillion
in financial protection annually, financed by a mix of
premiums and public funds. According to industry reports,
the NFIP is expected to cover the vast majority of insured
losses after hurricanes Helene and Milton, which struck the
US states of Florida, Georgia and the Carolinas weeks apart
in 2024.2%

= In Spain, the Compensacién de Seguros, which provides
direct compensation for losses from specific natural perils,
is expected to cover between 90 and 95 per cent of the
€3.5 billion in insured losses following the 2024 Valencia
floods, leaving only €250 million-350 million to private
carriers.>°

These cases underscore the critical function of public
insurance schemes in absorbing the financial impact of major
catastrophes, especially in regions where private insurance
coverage is unavailable or unaffordable for many households.

They reflect a broader trend where public insurers act as the
primary financial backstop for communities facing extreme
weather events, therefore creating both immediate and
contingent liabilities for public finances.

Public-private partnerships and other state-sponsored
programmes cushion public finances, but they are
increasingly vulnerable themselves. As alternatives to
purely public solutions, governments are working with the
private sector to fill the gap. In 33 US states, state laws require
private insurers to join an association with other insurers to
cover perils that individual private insurers decline to cover.
These ‘residual market’ or FAIR (Fair Access to Insurance
Requirements) plans, such as the California FAIR Plan, have
been rapidly expanding because of the withdrawal of private
insurers increasingly unwilling or unable to cover escalating
risks from extreme weather events.?* Far from its original
intended role of insurer of last resort, the California FAIR Plan
is becoming a leading insurance carrier and is often the only
option available for homeowners in high-risk areas. Both the
NFIP (at the federal level) and state FAIR plans are becoming
increasingly financially unsustainable due to a combination of
underpriced risk, increasing exposure from climate change and
insufficient reserves. As an example, the California FAIR Plan
required a US$1 billion bailout in the wake of the 2025 Los
Angeles wildfires, half of which came from private insurers
and half from all private home insurance policyholders.?

For more information on government initiatives to foster
insurance supply, see Chapter 5.1.
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4.5.4 SPENDING ON DISASTER PREVENTION IS
A CRUCIAL SUBSTITUTE AND COMPLEMENT FOR
PUBLIC INSURANCE PROGRAMMES

Prevention delivers greater value than post-disaster
relief and insurance payments. A 2024 economic study

by the US Chamber of Commerce found that every dollar spent
on climate resilience and preparedness can save communities
up to US$13 in damages, cleanup costs and economic impact.2
Similarly, a report from the UK concludes that every £1
invested in flood risk management prevents £8 of damages,
including £3 in direct savings to the government.?%# In practice,
however, government spending on risk prevention competes
for limited resources with public financing for post-disaster
payouts, as shown in Figure 4 in Section 2.2.

Some countries have prioritized risk mitigation and
physical resilience. For example, the Netherlands has
historically invested in robust flood defenses and water
management infrastructure as a primary means of reducing
flood risk, thereby limiting the need for extensive insurance
payouts. Since 2012, the Dutch Delta Program=% has benefited
from €1.25 billion in dedicated annual funding, sustaining

a comprehensive network of dikes, barriers and water
management structures to meet an ambitious objective by
mid-century of protecting against up to 1-in-100,000-year
events. The Wet Tegemoetkoming Schade (WTS), the Dutch
government’s financial backstop for disaster losses that the
market cannot reasonably insure against, then provides an
additional layer of financial protection. Similarly, investment
in protective forests (see Textbox 1) can deliver risk prevention
and mitigation.

The failure to adopt a prevention-first stance
undermines both physical resilience and public
finances. Existing government budget frameworks rarely
capture indirect burdens — such as reduced tax revenues
when wealth and incomes fall after disasters — or recognize
contingent liabilities from protection gaps, obscuring the

true scale of fiscal exposure. By failing to prevent these
climate-related costs and the potential losses in their
budgets, policymakers blind themselves to mounting risks.
Consequently, emergency appropriations continue to crowd
out ex ante investments in adaptation, while misaligned land-
use rules, building codes and infrastructure standards, as well
as the sidelining of nature-based solutions, further increase
exposure and vulnerability to extreme weather events. In
addition, governments often prioritize rebuilding in the same
high-risk places rather than rebuilding strategically to reduce
future exposure and vulnerability (also known as ‘building
back better’).

4.5.5 HOW PROTECTION GAPS SLOW RECOVERY
AND PERMANENTLY LOWER GROWTH

Losses from climate disasters create lasting economic
damage. Like wars or financial crises, extreme weather events
can have permanent effects. Reductions in wealth and output
are not always fully recovered over time. In a 2024 working
paper, the Bank for International Settlements found that major
climate- and nature-related disasters reduce growth by 1 to 2
per cent on impact and, over time, they produce an output

cost of 2 to 4 per cent of GDP on top of that initial impact,

with uninsured losses driving the macroeconomic cost.2%

In the UK, a study by Public First also concluded that each
year of flood events causes a decade-long downward pressure
on the economy worth at least £6.1 billion and which costs
46,000 jobs.27

A lack of insurance significantly slows recovery. A 2020
study by AXA XL and the Centre for Risk Studies at Cambridge
University concluded that each percentage point increase

in insurance penetration (i.e., non-life insurance premiums
divided by a country’s GDP) reduces recovery times after
natural disasters by almost one year.2?® Researchers from the
University of Hamburg corroborated this finding by using geo-
satellite observations to analyze night-light activity in flood-
impacted areas in Europe from 2014 to 2023. They found that
those areas with mandatory household flood insurance (and
therefore a smaller protection gap) recovered to their pre-
event level light activity within four months, while other areas
recovered much more slowly.?? Another 2025 study, from the
European Economic Review, confirmed that higher insurance
coverage is associated with less severe macroeconomic
consequences from disasters.3°°

Taken together, slower recovery and growth are a strain
on public budgets as less tax can be collected.

4.5.6 PUBLIC DEBT, INFLATION AND POLITICAL
RISK STEMMING FROM PROTECTION GAPS

Climate risks and protection gaps affect public debt
and sovereign creditworthiness. Research from the
International Monetary Fund has found that a country’s
vulnerability or resilience to climate change can have a direct
effect on its creditworthiness, its cost of borrowing and,
ultimately, the likelihood it might default on its sovereign
debt.3°* In the absence of adequate insurance coverage and
resilience mechanisms, governments can find themselves
trapped in a cycle of reactive spending on climate disaster
relief, rebuilding or support for public insurance and
reinsurance schemes. Unplanned funding for emergency
relief and long-term rebuilding often requires supplemental
budget appropriations or borrowing, creating fiscal volatility
in fiscal projections and widening deficits.

Over time, the accumulation of disaster-related
borrowing contributes to long-term debt accumulation
and can crowd out essential investments in climate
adaptation (including nature-based solutions) and

in the transition to low-carbon economies. The ECB
specifically warned in 2023 that the vulnerabilities arising
from contingent liabilities may increase in countries with high
physical risk and a large insurance protection gap.3°2 If these
risks rise alongside concerns about the sustainability of levels
of sovereign debt, the impact on financial stability could be
amplified by feedback loops that see sovereign credit conditions
and ratings deteriorate.

There is mounting evidence of links between
protection gaps and sovereign credit ratings, even

if rating agencies have yet to reflect it. The influence

of protection gaps on sovereign ratings has not been explicitly
considered by rating agencies yet, but they were mentioned by
Fitch Ratings in a special report in 2017.2°3 When the company
recently announced that it is considering including climate
vulnerability signals in its sovereign ratings, the proposal did
not mention insurance.3*4
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FIGURE 27: EURO-AREA ECONOMIC LOSSES FROM CLIMATE- AND
NATURE-RELATED CATASTROPHES, BY COUNTRY DEBT LEVEL

FIGURE 28: NEGATIVE CORRELATION BETWEEN SOVEREIGN DEBT LEVELS
AND INSURANCE COVERAGE ACROSS EUROPEAN COUNTRIES
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Source: European Central Bank. (2025). Euro Area Economic losses from natural
catastrophes, by country debt level. In Financial Stability Review | May 2025.

However, analysis by EIOPA shows that European countries with
the lowest insurance coverage against natural catastrophes are
generally those with the highest debt burdens,3°s making them
doubly exposed to climate shocks. This dynamic is particularly
acute in parts of southern and central-eastern Europe, where the
protection gap is highest and fiscal space is most constrained.

Emerging economies with large protection gaps

have limited financial resources and high levels of
sovereign debt. Many low- and middle-income nations lack
deep insurance markets or fiscal buffers and are forced to
borrow heavily to finance recovery. A World Economic Forum
study?°® found that, since 2010, countries such as Pakistan and
Mozambique have seen public debt ratios spike in the aftermath
of floods and cyclones, pushing them into debt-distress
negotiations with multilateral creditors and straining domestic
budgets already squeezed by development needs. In Jamaica,
the use of catastrophe bonds by the World Bank to insure
against tropical cyclones has helped strengthen the country’s
credit standing and attracted international investors,3°” but the
sums insured were nonetheless dwarfed by the extent of the
damage caused by Hurricane Melissa in October 2025.3°8

Lack of insurance can also erode the creditworthiness of
local governments. When a significant share of public assets
and infrastructure lies outside insured coverage, municipalities
become more vulnerable to revenue shocks and budget
volatility in the wake of extreme weather events, weakening
their capacity to service debt and invest in critical upgrades.
Protection gaps can also depress property values and narrow
the local tax base, forcing authorities to delay maintenance,
hike taxes or divert funds from long-term resilience projects.
While rating agencies have yet to downgrade any municipality
explicitly for uninsured climate exposure, Fitch Ratings has
warned that persistent underinsurance of physical climate
risks will increasingly weigh on real estate market stability
and, by extension, on municipal credit assessments.3%

Extreme weather events and chronic climate and
nature risks can fuel inflation, whereas the effect of
the protection gap on inflation is less clear. Climate
change and nature loss are often associated with higher
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inflation due to the inflationary pressure of supply shocks
when harvests fail or properties are destroyed.3° For example,
recent research in Belgium shows that physical damage from
extreme climate events can accelerate inflation for up to four
months after the event, indicating that post-disaster price
pressures are measurable and non-trivial.3** How the protection
gap intermediates inflation is currently less well understood.
While higher insurance penetration could lead to higher short-
term inflation in, for example, the construction sector due to
increased demand, it could also reduce inflation as supply can
more quickly recover.

4.5.7 THE SOCIAL, POLITICAL AND ECONOMIC
IMPLICATIONS OF CLIMATE VULNERABILITY

The effects of climate change disproportionately

affect vulnerable and marginalized communities,
further amplifying existing socio-economic and ethnic
inequalities.?? Populations with lower incomes, limited
education and fewer resources are often more exposed to
climate risks because they more often live in hazardous areas
due to historical exclusion and systemic inequities. Moreover,
climate-related disruptions also disproportionately impact
workers in sectors such as agriculture and construction, where
minorities are overrepresented. The degradation of ecosystems
through deforestation, wetland loss and biodiversity decline
also erodes the natural buffers that could protect these
communities and further undermines the resilience of those
most dependent on healthy environments.

Marginalized and lower-income groups tend to be less
insured. Even though lower-income populations with higher
exposure to climate risks would disproportionally profit from
insurance, they tend to be less insured.3' This ‘inclusion gap’s4
risks broadening wealth inequality and further increasing
vulnerabilities.35 Low-income households also tend to pay
more for insurance’® (sometimes referred to as the ‘poverty
premium’), and homeowners in the US earning less than
US$50,000 a year are twice as likely as the general population
to be uninsured.


https://www.ecb.europa.eu/press/financial-stability-publications/fsr/html/ecb.fsr202505~0cde5244f6.en.html
https://www.ecb.europa.eu/press/financial-stability-publications/fsr/html/ecb.fsr202505~0cde5244f6.en.html
https://register.eiopa.europa.eu/Publications/EIOPA-19-485_EIOPA%20Staff_Discussion_Paper_Protection_Gap.pdf
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Homeowners of colour are disproportionally at risk, with

an estimated 22 per cent of Native American, 14 per cent

of Hispanic and 11 per cent of Black homeowners having no
homeowners insurance.?” As noted above, the destruction

of property and the inability to rebuild due to lack of insurance
has negative impacts on maintaining or creating generational
wealth for poorer households.3'®

These vulnerabilities are compounded by the insurance
industry’s response to climate change. For instance,
‘bluelining’, where insurers withdraw coverage or raise
premiums in areas deemed high risk for climate disasters,
tends to disproportionately impact communities of colour and
lower-income households, as has notably been observed in the
US.3 These communities, which are already grappling with
financial insecurity, simultaneously face heightened exposure
to natural hazards as well as the added economic pressures of

increasing insurance costs and/or reduced coverage availability.

This confluence of factors deepens existing inequalities and
amplifies the financial risks borne by the most vulnerable.

This highlights the importance of addressing not only the issue
of availability (the supply side) but also affordability (related to
both the supply and demand sides) of insurance, in conjunction
with other means to deal with rising climate-related inequality
and vulnerabilities.

Protection gaps can create social and political risks for
governments. When affordable insurance is unavailable, the
most vulnerable populations are left exposed to climate shocks,
deepening existing disparities and fueling social discontent.
Governments can also face criticism for a perceived lack of
prevention and of failure to manage climate hazards, as was
seen in the scrutiny of municipal and state leaders following
the January 2025 California wildfires. When disaster relief

is insufficient or delayed by bureaucracy (as was reported

by victims of the 2021 floods in Germany’s Ahrtal region,

for instance),?*° public frustration intensifies and trust in
government deteriorates. Unpopular fiscal measures, such

as raising taxes or cutting public services, to balance funding
for disaster relief can further erode legitimacy, especially when
citizens perceive that the cost burden is unfairly distributed.

Community volunteers afte HuEea
- o~

Affected communities, especially when not insured,
need to migrate to safer places. A recent study concluded
that current displacement risk is in the order of 30 million
annual average displacements, solely due to direct loss

of homes from sudden-onset hazards, and not including
second-order reasons to migrate, such as job losses. The
researchers also state that, under an optimistic scenario,
global displacement risk could increase by 75 per cent by
2100 under an optimistic climate scenario, and by 157 per
cent under a pessimistic one.?* The Institute of Economics
and Peace estimates that the number of people at risk of
displacement due to extreme weather events could reach
over 1 billion people by 2050.32

These dynamics add to already heightened political and
geopolitical risks. When extreme weather events and the
chronic effects of climate change hit societies without sufficient
financial cushioning from insurance, pressure is added to
ongoing political challenges. Inequality, political discontent
and displacement all contribute to growing political or even
geopolitical risks — risks that are rarely privately insured3*s and
that can hit economies and financial markets in systemic ways.

Chapter 4 explored some of the indirect impacts of extreme
weather events in conjunction with growing insurance
protection gaps. Some of the dynamics, such as the interplay
with the mortgage market, are reasonably well understood.
Other connections, such as between commercial insurance
and lending, or cross-border contagion and the effect of Earth
system tipping points, are not. With increasing risks and
protection gaps, rising public spending for disaster relief and
prevention and growing contingent liabilities will put pressure
on public budgets and debt sustainability. Simultaneously,
such disasters, especially when uninsured, also add to existing
social and political challenges, emphasizing the need for a well-
organized and funded government response to maintain the
social and political cohesion required for a stable economy and
prosperous society.
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There is growing recognition among governments

in advanced economies of the implications of the
expanding protection gap.’ Some governments and public
officials recognize both the macroeconomic risks and growing
burden on fiscal spending associated with the insurance
protection gap as well as the challenges for insurance clients.
The European Commission acknowledged the challenge by
convening its Climate Resilience Dialogue, bringing together
a broad range of stakeholders, including the insurance industry,
during 2021 to 2024. This working group was tasked with
analyzing ways to narrow the climate protection gap and

to propose solutions to increase the resilience of European
economies and societies to the effects of climate change.

In the US, the Association of Insurance Commissioners
adopted a National Climate Resilience Strategy in which

it states: “We are at a watershed moment on climate and
resiliency. [...] The number and scope of severe disasters

that our jurisdictions have faced in recent years have raised
questions about the sustainability of insurance availability
and the challenges for consumers seeking insurance to be
able to find and maintain it.”s*

The Coalition of Finance Ministries for Climate Action3>s
has also highlighted the widespread economic impacts
of extreme weather and the extent of relevant levers that
ministries of finance can pull to reduce such impacts.
These include:

= incorporating climate adaptation considerations into
long-term economic strategies (e.g., investment decisions
with long lifespans)

= allocating funds for resilience spending, including to local
government

= planning for contingent liabilities

= implementing fiscal policies that incentivize adaptation

= crowding private finance into adaptation

= actively engaging with international climate finance to
access additional resources for adaptation.

The Network for Greening Financial Supervision (NGFS) has
also elaborated on the protection gap as an important factor
for central banks and supervisors to consider regarding its
impacts on the wider financial system.32¢

Governments and supervisory bodies are stepping up
their efforts to address these issues. As summarized in
the following sections, the policy and regulatory responses
have fallen into the following categories: efforts to increase
risk transfer and pooling through insurance supply and demand
(5.1); increased risk prevention and resilience measures (5.2);
efforts by central banks and financial supervisors to increase
monitoring of risks; and microprudential regulation of
insurance firms to preserve their solvency (5.3).

However, current responses are as of yet incomplete
and, even if implemented fully, they are unlikely to close
the protection gap. Concrete action by public authorities

is usually focused on increasing insurance coverage and risk
prevention measures (by governments), or risk monitoring

(by supervisors), but action remains fragmented. A holistic
picture of the full extent of risks is missing. Insufficient
emphasis is also put on climate mitigation and nature-based
solutions for adaptation.

More action within these areas and beyond is necessary and
will be discussed in Chapter 6.

v. Many less-developed and emerging countries have been aware of this challenge for some time, as they are often more exposed to climate- and nature-related risks than advanced economies.
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5.1 GOVERNMENT INITIATIVES TO REDUCE THE PROTECTION GAP

5.1.1 PUBLICLY SUPPORTED INSURANCE
SCHEMES

Governments in advanced economies have long relied
on and now are increasingly adopting public or public—
private insurance arrangements to cope with the
growing difficulty of insuring extreme weather events.
As climate risks intensify, many countries have moved towards
models in which the state supports or supplements private
insurance markets, aiming to stabilize coverage availability

or prevent market withdrawal. This includes public insurance
schemes and reinsurance programmes, as well as state-
sponsored private schemes. This reflects a broader trend

of greater public involvement in risk sharing for climate-
related hazards.3*”

In some jurisdictions, governments have responded

to gaps in private insurance markets by creating public
insurance entities that provide coverage directly to
households and businesses. The United States has done
so through the National Flood Insurance Program (NFIP),
which became the primary insurer for residential flood risk
after private insurers withdrew from the market. The NFIP is
administered by the Federal Emergency Management Agency
(FEMA) and is primarily funded by premiums, with the ability
to borrow from the US Treasury when claims from major
disasters exceed its reserves. It covers more than 5 million
policies and provides roughly US$1.3 trillion in financial
protection. Participating communities need to adopt and
enforce specific floodplain management standards. In Spain,
the public insurer Consorcio de Compensacion de Seguros

is funded by a mandatory surcharge on property and motor
policies and is responsible for compensating losses from
extraordinary perils such as floods and earthquakes. In both
cases, the public insurer functions as a centralized mechanism
to ensure broad access to adequate protection.

Another model adopted in several countries is the use
of public (or public-private) reinsurance systems that
support private insurers. Under this approach, private
insurers remain responsible for underwriting and claims
management, while a publicly backed reinsurer provides
additional capacity to ensure that severe or highly concentrated
losses do not undermine the insurance sector. These include:

= France’s Caisse Centrale de Réassurance, which operates
with an unlimited state guarantee, enabling insurers to cede
catastrophic losses.

= A state-backed reinsurance fund in Italy, managed by
SACE,3%8 the country’s export credit agency, and launched
in 2025 with a capitalization of €5 billion. The fund is
intended to support coverage for climate- and nature-
related disasters affecting businesses, although its
effectiveness and financial resilience remain untested
in a country exposed to a wide range of natural hazards,
including floods, earthquakes and drought.

= Flood Re in the United Kingdom, which is a public—private
reinsurance pool that allows insurers to transfer the flood-
risk portion of high-risk household policies in return for a
capped, subsidized reinsurance premium (based on Council
Tax bands). This scheme helps keep coverage accessible
and premiums stable, enabling insurers to offer affordable
household flood insurance in flood-prone areas.

Another trend, particularly visible in the United States,
is the rise of last-resort insurance systems that ensure
minimum coverage in regions where private insurers
have reduced or withdrawn underwriting capacity.
These Fair Access to Insurance Requirements (FAIR) plans
provide basic property insurance to homeowners in areas with
high exposure to wildfire, hurricane or urban fire risks. FAIR
plans are privately run but mandated and regulated by state
governments, funded through policy premiums, assessments
on private insurers and, in some cases, state-level financial
backing. These plans have been established to provide essential
coverage to households that would remain uninsured in regions
where market conditions have become untenable.

While there is a general trend toward greater
government involvement to maintain insurance
coverage, many countries have not yet taken concrete
action. In Austria, for example, discussions about a public-
private natural hazard insurance scheme have yet to result in
a concrete programme. In Germany, following the catastrophic
2021 floods, discussions are ongoing, but no law has yet been
passed. Most recently, the German Insurance Association
proposed a system called ‘Elementar Re’ that would also offer
an opt-out and hence not be completely compulsory.32° These
examples highlight that, despite broader trends, frameworks
for comprehensive risk-sharing remain incomplete.

Public insurance schemes can undermine risk
mitigation through misaligned price signals and
incentives and therefore need to be carefully designed.
By pooling high- and low-risk properties and subsidizing
premiums, such programmes can obscure the true cost

of weather hazards, reducing the motivation to invest in
preventive measures. Cross-subsidization shifts costs from
high-risk to low-risk policyholders — and in some cases from
owners to renters, as with the US NFIP — while failing to
discourage repeated rebuilding in exposed areas. Reliance
on government programmes to cover extraordinary losses
might therefore reinforce behavioural risks.

As climate-related hazards intensify, public—private
insurance schemes may also struggle with rising costs.
Well-designed programmes can mitigate some of these risks.
For example, France’s NatCat regime pools premiums within
the state-owned Caisse Centrale de Réassurance, sharing costs
evenly with private insurers and rarely requiring government
funding: it has even generated a surplus.33° As discussed in
Chapter 4, public insurance schemes serve as critical financial
backstops, but extraordinary losses can underline the limits
of relying solely on insurance to manage extreme weather
risks. Hence, such schemes need to be carefully designed and
integrated in a holistic approach, as described in Chapter 6.
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5.1.2 SPECIFIC MEASURES TO INCREASE
INSURANCE SUPPLY AND DEMAND

Governments and regulators are taking steps to increase
insurance supply and demand, and many are applying one
or more of the following approaches.

Governments are increasingly making insurance
compulsory. France requires natural catastrophe
coverage in all property insurance contracts. In
Switzerland, most cantons mandate building insurance that
includes natural hazard protection,33 and Belgium introduced
compulsory natural hazard insurance in 2006, where it

is included in fire insurance. Countries such as Italy and
Greece3s? have recently strengthened mandatory natural
hazard insurance, while in Germany the debate following
the 2021 floods is still ongoing, with the German Insurance
Association proposing a system called ‘Elementar Re’; this
would, however, provide an opt-out, and hence would not
be completely compulsory.23 Compulsory schemes help
increase insurance uptake, address adverse selection and
support more stable and affordable premiums. This trend
underscores a growing recognition that higher participation
is necessary to address the protection gap. However, as the
case in Greece shows, if mandates to buy are not carefully
designed, and risk reduction is insufficient, companies
cannot find insurance even though they are required to.33+

Affordability concerns have prompted governments
to intervene more actively in insurance pricing.

In both the United States and Europe, premiums are often
subsidized for agricultural insurance, such as through the
US Federal Crop Insurance Program, Spain’s Agroseguro

or Austria’s Hagelversicherung, which provides a 55 per cent
premium subsidy. In the United Kingdom, Flood Re supports
affordability by allowing insurers to transfer the flood-risk
portion of high-risk household policies in exchange for

a capped premium, enabling insurers to offer affordable
household flood insurance in highly exposed areas.

Another shared trend in the US and Europe is the
emphasis on improving risk transparency through
hazard mapping and disclosure requirements.
Mapping includes initiatives such as the NOAA Climate
Mapping for Resilience & Adaptation tool in the US,335
the UK Met Office’s Climate Projections project and the
Environment Agency’s Flood Map for Planning,33° and the
Klimaateffectatlas in the Netherlands.3s”

Several US states (e.g., Louisiana, Texas, New York and
Pennsylvania) require property sellers to disclose past
flood damage, claims and zoning. In California, this
obligation also extends to disclosure of past wildfires
and earthquakes. In France, both real estate sellers and
landlords must provide a risk statement, including past
disaster declarations for the property.

Flooding in Tewkesbury, Gloucestershire, February 2022. © PA Images / Alamy Stock Photo
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5.2 GOVERNMENT MEASURES TO INCREASE RISK PREVENTION

AND RESILIENCE

_Upscale homes wij

Governments are updating building codes to strengthen
buildings to climate-related hazards, thus reducing
vulnerability to extreme weather and the risks that need
to be insured. In the US, the International Code Council and
the American Society of Civil Engineers (ASCE) are developing
consensus-based model codes that include requirements for
climate resilience. For example, the latest ASCE 7 code includes
a supplement addressing flooding and sea-level rise, and the
2027 update of the International Building Code will introduce
criteria for tornado-resistant design. In Florida, the state has
already strengthened its building requirements to ensure
buildings withstand extreme weather, especially hurricanes,
including wind-resistant design features.3® In the EU, the
Eurocodes standards are currently being revised to strengthen
the climate-resilience of buildings.

Moreover, governments are updating zoning regulations
to prevent new development in high-risk areas. For
example, US cities such as Boston are updating coastal flood
resilience zoning. In the Netherlands, the Delta Programme

for Spatial Adaptation, a national climate-adaptation
framework for spatial planning, requires municipalities and
provinces to integrate flood, heat and drought risks in zoning.
However, it is important to note that updating building and
zoning regulations can only mitigate risk for new or renovated
buildings; they do not change the location of existing structures
in high-risk areas.

Some countries are also developing measures to address
risks for existing buildings. For example, some US states,
particularly those prone to hurricanes, are implementing

targeted grant programmes and tax credits for homeowners
who adopt measures to reduce the risk of hazards like wildfires
and hurricanes.33

Many countries have now adopted some form of
national climate adaptation strategy, reflecting the
growing urgency of building resilience to climate
impacts. In the US, federal agencies have developed Climate
Adaptation and Resilience Plans to guide sector-specific action.
At the EU level, Article 5 of the European Climate Law, which
entered into force in June 2021, makes adaptation to climate
change a legal obligation for EU institutions and member
states. Moreover, the European Commission is updating the
EU’s 2021 Adaptation Strategy into an integrated framework
for European climate resilience and risk management. The EU
is aiming to adopt a policy package in the second half of 2026
which should coordinate efforts across member states.?+

As of 2025, the UK and most EU member states have published
national adaptation plans, strategies or included climate
adaptation in their climate laws.34

Despite growing recognition of the need for climate
adaptation, public investment remains far below what
is required to limit escalating climate-related losses.
While other risk sectors — such as residential fire prevention

— have demonstrated that proactive measures can potentially
reduce damages significantly,?+ climate-related damages
continue to rise. In Germany, for example, the Environment
Agency estimated total federal spending on climate adaptation
to be between €2.1 and €3.4 billion in 2022 — less than

1 per cent of the federal budget.343 With actual climate-related
damage totalling at least €80 billion since 2018,344 the

€4.5 billion allocated under the German Action Programme
for Natural Climate Protection3+ (ANK, launched in 2023)
appears insufficient to realize the preventive investment
needed. Equally, in the US, the Biden government proposed
spending US$23 billion in 2025 on adaptation and resilience
(around 0.3 per cent of federal spending).2+¢ This underscores
a central challenge identified across national adaptation plans:
without adequate and sustained funding, the ambition to build
resilience will remain out of step with the scale of the risk.

Adaptation financial planning also suffers from data
unavailability and inconsistency. In Austria, for example,
adaptation spending is not quantified since it is not specifically
classified as such, and there is no national bookkeeping on

how much municipalities spend on adaptation-adjacent public
goods (such as urban trees against heat, restoring rivers against
flooding, etc.).

Efforts to enhance financial resilience and climate
adaptation are not matched by adequate reductions
in GHG emissions or by sufficient measures to protect
and restore natural ecosystems. While governments

are intensifying initiatives to expand or maintain insurance
coverage and both public and private actors are beginning

to invest in disaster risk reduction, both commitments and
actions to limit further climate change34” and nature loss
remain insufficient.
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5.3 HOW CENTRAL BANKS AND FINANCIAL SUPERVISORS ARE

STEPPING UP

International insurance supervisors and standard
setters are increasingly acknowledging the challenges
posed by the widening protection gap. The International
Association of Insurance Supervisors (IAIS) has issued a call
to action on the role of insurance supervisors in addressing
natural catastrophe protection gaps,3+® alongside an updated
application paper on the supervision of climate-related risks in
the insurance sector.2+ The paper emphasizes that supervisors
should apply more forward-looking climate scenario analysis
to better assess, measure and mitigate the protection gap.
Likewise, the Bank for International Settlements has examined
how a widening reinsurance protection gap could amplify
financial instability,?*° recommending that supervisory
frameworks should capture climate risks and that public-
private collaboration and adaptation incentives form part of the
toolkit to narrow the gap. In the US, the National Association
of Insurance Commissioners, the national insurance regulator,
adopted a strategy to close coverage gaps and improve recovery
from natural disasters in 2024.35

In its most recent Financial Stability Report, the ECB cautioned
that insurers face mounting exposure to climate-related physical
risks, which may evolve into a broader source of systemic
vulnerability.?52 EIOPA, the European insurance regulator,
recently published its first-ever stocktake of biodiversity risks

— areport mapping current practices and challenges in the
identification, measurement and management of biodiversity
risks by insurers and reinsurers as part of Solvency I11.35 Jointly,
the ECB and EIOPA have proposed a two-pillar approach to
tackle the insurance protection gap: an EU-wide public-private
reinsurance scheme and an EU-wide public disaster fund.35+

Insurance regulations and supervisory expectations
around climate risk are growing, but a holistic picture
of risks and a macroprudential view is still lacking, as
the WWF SUSREG Tracker update in December 2025
shows.35 Financial supervisors are increasingly introducing
measures to understand and address growing risks from
extreme weather events and how these risks are absorbed by the
insurance sector.35° Several common approaches are emerging:

= Supervisory expectations and regulations on climate risk
in underwriting are expanding. Prudential authorities such
as the New York Department of Financial Services,?” the
Swiss Financial Market Supervisory Authority (FINMA),358
the Financial Market Authority (FMA) in Austria, De
Nederlandsche Bank (DNB) in the Netherlands and the
UK’s Prudential Regulation Authority (PRA)3% have issued
climate risk guidance for insurers. However, these actions
remain largely microprudential, focused on safeguarding
the solvency of individual financial institutions, with limited
or no integration of macroprudential perspectives that
capture systemic spillovers and financial stability risks.

= Risk indicator monitoring is becoming more sophisticated.
DNB, the Dutch central bank, has developed dashboards
to track climate and environmental risks for banks and
insurers, while EIOPA operates a dashboard quantifying the

European insurance protection gap for natural catastrophes.

These tools provide early-warning indicators and support
evidence-based supervisory action, although they are still
limited in coverage of nature-related risks.

= Climate stress tests are being used to explore how climate
shocks can be transmitted into the financial system. Several
such exercises have been performed, by Autorité de contréle
prudentiel et de résolution (ACPR) in France, DNB in the
Netherlands, the PRA in the UK, the ECB and EIOPA in the
EU, the New York Department of Financial Services, the
California Department of Insurance and the Canadian Office
of the Superintendent of Financial Institutions. However,
these stress tests typically assume gradual transition
pathways, exclude tipping points and nature-related risks,
and rarely integrate second-round effects on inflation, fiscal
balances or sovereign risk.

Despite this progress, significant gaps remain in the
regulatory and supervisory response to climate-related
financial risk in the insurance sector. These approaches
do not tend to provide a holistic picture about how climate
risk and the protection gap ultimately affect macroeconomic
variables such as growth, inflation and financial stability.
Implementation is uneven across jurisdictions, methodologies
lack harmonization and most supervisory tools focus primarily
on microprudential stability rather than systemic risks. Climate
stress tests rarely account for non-linear shocks, compound
hazards or the exacerbating effects of biodiversity loss, while
disclosure regimes remain fragmented. Moreover, supervisory
capacity constraints also limit effectiveness.

Critically, few of these initiatives sufficiently account for nature
risks or climate adaptation through nature-based solutions,
despite the proven ability of the latter to reduce disaster losses.
By omitting the role of ecosystems in mitigating extreme
weather impacts, supervisory frameworks risk underestimating
resilience potential and missing opportunities to reduce
protection gaps at their source.

These shortcomings underline the need for more coordinated,
forward-looking and macroprudential supervisory approaches
to address the systemic implications of widening protection
gaps, including by incorporating climate adaptation and the
risk-reducing role of nature-based solutions.
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06 WWEF RECOMMENDATIONS TO

CONTAIN THE PROTECTION GAP FOR
THE BENEFIT OF PEOPLE, NATURE,

BUSINESSES AND GOVERNMENTS
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Public authorities in Europe and the US have already started taking important and relevant
action (to varying degrees) to contain the protection gap. However, they are often focused on
pooling and transferring risk and/or mitigating it with grey (i.e., man-made) infrastructure
or updated building codes. In this section, WWF puts forward further considerations that are
crucial for the long-term resilience of the insurance market, and therefore the economy, but
that are insufficiently addressed by current policy responses.

Public actors need to tackle the insurance protection gap strategically, with a disaster
risk reduction and resilience strategy, addressing the root causes of increasing risks
and using the capabilities of the insurance sector.

Closing the protection gap requires a strategic approach to measuring and managing climate
and nature risk that embeds insurance mechanisms in a wider strategy. This approach must
be based on a more complete understanding and management of risk, including risk prevention
and mitigation of extreme weather events through action on climate change, halting and
reversing nature loss and mainstreaming nature into climate change adaptation strategies.
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As discussed in Chapter 3, current incentives in private

insurance markets are insufficient to contain the protection gap.

In many cases, risk-based pricing and market withdrawals from
high-risk areas protect insurers’ margins and capital but reduce
access to affordable coverage where it is most needed. This
underscores the enduring need for government intervention
in insurance markets, which has been present since their very
inception to safeguard societal and economic well-being.3%°

The resulting political action has often focused on targeted
interventions in the insurance market to counter market
failures through, e.g., countering adverse selection, assuring
affordability or absorbing extreme risks though public-private
insurance schemes and risk pools. Such interventions are
crucial to reduce the financial vulnerability of affected people,
households, businesses and governments and to ensure the
swift recovery of affected communities.

However, if not carefully designed, and especially if they
distort risk-based pricing, government interventions can also
create perverse incentives that lead to long-term maladaptive
practices, such as building in areas that are highly vulnerable
to extreme weather or planting environmentally unsuitable
crops. Moreover, without serious efforts to mitigate climate
change, growing physical climate and nature risks render
such narrow policy interventions unsustainable, as escalating
hazards erode insurability and lead to mounting losses and
damages that ripple through the economy and society —
ultimately burdening public balance sheets (see Chapter 4).

To complement political efforts, WWF recommends, as
shown in Figure 29, that governments address residual

FIGURE 29

risks with a strategic approach based on the disaster risk
reduction lifecycle. As a foundation for political support of
the appropriate policy reaction, a holistic understanding of
the risks and losses is fundamental, while such assessments
should not delay the implementation of no-regret actions (6.1).

Building on that, reducing GHG emissions from fossil fuels,
deforestation and ecosystem conversion, as well as the
restoration of nature to preserve its capability to store GHG
emissions, are indispensable for maintaining insurability
(6.2). However, climate risk will increase for some time, even
under the most optimistic scenarios. Investment in climate
change adaptation and building resilience is therefore another
key ingredient to address the protection gap. Nature needs
to be mainstreamed into each element of such strategies, to
increase the physical resilience of affected communities and
landscapes. This includes the protection and preservation of
nature, the restoration of nature to help people (e.g., through
nature-based solutions), and helping nature itself adapt to
climate change. (6.3).

Furthermore, any residual risk needs to be managed through
insurance or similar mechanisms to transfer, share and
decrease the financial vulnerability of affected people,
households, businesses and governments and to ensure the
swift recovery of affected communities and the restoration
of vital ecosystems (6.4). It is crucial that the incentives such
mechanisms create contribute to risk reduction efforts. The
earlier that governments act decisively, the more likely that
risk and losses can be reduced and government budgets and
people’s livelihoods protected.

STRATEGIC FRAMEWORK
TO REDUCE THE PROTECTION GAP
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AFTER THE LAST CLIMATE DISASTER IS BEFORE THE NEXT CLIMATE DISASTER

Adapted from J. A. Richards. (2022). After the last climate disaster, is before the next climate disaster. The Loss & Damage Collaboration.
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6.1 UNDERTAKE HOLISTIC AND FORWARD-LOOKING RISK AND
RESILIENCE ASSESSMENTS, INCLUDING INDIRECT LOSSES

As discussed in Chapter 5, governments, central banks and financial supervisors are
increasingly seeking to understand and measure climate risks and the implications they
have for the insurance sector and beyond. However, significant gaps remain. This section
recommends how these actors can address these issues by undertaking risk and resilience
assessments, working with the insurance sector.

A focus on the risks to individual firms is not sufficient: such assessments must capture systemic risks and the implications for
the economy and society. Central banks, financial supervisors and ministries of finance must work together, across both national
silos and international borders, to anticipate and mitigate the systemic risks associated with the climate insurance protection gap.

KEY ACTION AREAS

6.1.1 CONDUCT HOLISTIC AND FORWARD-
LOOKING RISK AND RESILIENCE ASSESSMENTS
THAT REFLECT CLIMATE CHANGE, NATURE LOSS
AND THE INSURANCE GAP

The following aspects should be considered when conducting
such assessments:

Supervisory expectations and disclosure requirements
and holistic risk and resilience assessments need to
align. Insurance supervisors should implement the IAIS’s
new Insurance Core Principles application guidance on
climate-related risks and extend that to nature-related risks.
Supervisors need to take steps to ensure that firms have

the capabilities to properly understand their risks across

an appropriate range of scenarios, and to reflect this in

their decision-making.3* These steps can be complemented
by mandated climate- and nature-risk disclosures for both
insurers and the businesses they insure, including the viability
of insurance as a risk mitigation strategy for companies. Such
assessments and disclosures can give insurers and supervisors
a truer sense of total financial and environmental risk exposure.

Holistic assessments must go beyond recording physical
destruction caused by extreme weather events to
capture indirect impacts. These include social and political
consequences, as highlighted in Chapters 3 and 4. Specifically,
assessments must consider the economic and financial
consequences of physical climate and nature risks, including
insurance availability and affordability, household disposable
income and wealth, business competitiveness, price and
financial stability, and the fiscal position of governments.

Insurance supervisors should perform and publish
regular assessments of protection gaps and
vulnerability to catastrophe risks. The IAIS recognizes
that climate risks can impact financial stability and that
supervisors should facilitate the monitoring of climate-related
vulnerabilities and macroeconomic instability.3** In addition

to home insurance, supervisors should also consider insurance
of public infrastructure, business insurance (including supply
chains) and agricultural insurance. A promising example is
EIOPA’s dashboard on the insurance protection gap for climate-
related catastrophes, an analytical tool that tracks how much

of the financial losses from climate- and nature-related disasters
is covered by insurance in each EU country.3°¢ This dashboard
aggregates data on economic losses and insured claims

from floods, storms, wildfires, earthquakes and other perils.
(However, it does not yet drill down to the regional or local level.)

Central banks should take a macroprudential approach
to insurance and protection gaps. A macroprudential
approach to systemic risk was strongly advocated by
international supervisory bodies3*4 and now needs to be
amended by including climate and nature considerations.3%
Macroprudential supervision is largely focused on the banking
sector and is mostly absent from insurance regulation and
supervision. Authorities must consider the relationship
between the insurance and banking sectors.

Stress-testing exercises should assess the resilience of
the financial sector to climate change, nature loss and
insurance protection gaps. Regulators must use these stress
tests to assess how uninsured losses could transmit shocks
through the wider financial system (e.g., through mortgages
and property markets). Such stress tests need to be performed
and published regularly, not just as one-off exercises. So far,
one of the most comprehensive examples is the latest climate
stress test from the French supervisor ACPR, which included
banks and insurers, asked questions about insurability and
addressed effects on life and health insurance.3*® Findings on
climate- and nature-related risks and the insurance protection
gap should be reflected in regular financial stability reports and
should inform the further deployment of macroprudential tools."

These assessments will face challenges with
uncertainty around future climate impacts and with
quantification. Authorities should adopt a precautionary
policy approach.” Climate scenario analysis is a key tool to
inform macroprudential management of climate risks, but
this is constrained by uncertainty over future climate change
dynamics and the limitations of modelling.
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vi. For more information, see SUSREG 2025

vii. For more information on the precautionary approach, see: https:/wwfint.awsassets.panda.org/downloads/wwf_gfri-roadmap.pdf
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A 2024 report by the UK Institute and Faculty of Actuaries
argues that assessments that only reflect the most probable
outcome as suggested by current modelling, rather than

the full range of outcomes and significant ‘tail risks’, will

be incomplete.®” This is especially relevant as the pace of
climate change and nature loss is not fixed, and neither is
our scientific understanding. In particular, climate tipping
points could irreversibly damage ecosystems and destabilize
economies.?®® Policymakers must take a precautionary
approach, using a diverse portfolio of model types to capture
a range of plausible futures, including the potential for
escalating climate and environmental risks. Where required
and supported by scientific consensus, authorities should
encourage the complementary use of qualitative analysis.

6.1.2 INCORPORATE INSURANCE DYNAMICS AND
CO-BENEFITS INTO RESILIENCE PLANNING

Public authorities must consider insurance availability,
affordability and the protection gap to identify the most
important resilience measures. This includes identifying
how insurance provision and prices will change in future in
response to climate change and nature loss. Understanding
the likely future protection gap helps identify where losses

are most likely to be uninsured, the potential fiscal liabilities
for government and where targeted interventions are needed.
Where possible, fiscal risks should also be considered in

fiscal outlooks or risk and sustainability reports by ministries
of finance or relevant functions (e.g., the Office for Budget
Responsibility in the UK). This requires insurers to work with
authorities to support this identification process (for example,
selecting the criteria to use in determining the insurability

of an asset).

Such considerations should also extend to supply chain
vulnerabilities, evaluating potential disruptions and identifying
measures to improve resilience and insurance coverage.

The EU’s Climate Resilience Dialogue between policymakers
and insurers offers a platform and template for this.* For
agriculture, the EU’s review of insurance and risk management
tools highlights options such as index insurance, mutual

funds and public—private partnerships paired with prevention
measures to reduce exposure and stabilize incomes.3”° In the
US, California also offers an example of a holistic government
approach to the economic and insurance consequences of the
climate crisis.3”

6.1.3 PROPERLY VALUE AND PRIORITIZE NATURE
AND NATURE-BASED SOLUTIONS

Risk and resilience assessments should incorporate
nature. Currently, where nature risk is included in supervisory
expectations, nature-specific expectations are high level .37
Recent updates to the IAIS Core Principles only include
climate-related risk, rather than nature-related risks.

Scenario analysis must also include the impact of climate
change and extreme weather events on ecosystems and natural
capital. This reflects the integrated approach to climate- and
nature-related risks emphasized by the NGFS.s7

Government intervention and investments must reflect
the co-benefits of investment in nature to support
resilience. Governments and central banks could look to
develop scenarios where risks are mitigated by investment

in nature-based solutions. Government decision-making
frameworks on resilience measures should recognize
interdependencies with other policy areas. This notably

means evaluating not only the effect of disaster risk reduction
measures on avoided physical damages, but also their indirect
benefits, such as improved public health, enhanced ecosystem
services and strengthened economic competitiveness. The
Dutch government provides guidance to analyse the potential
effects of public investments on mitigation and adaptation, as
well as on a healthy living environment.?”* Given the localized
nature of the impacts of extreme weather, municipal authorities
need to be included in assessment and decision-making,
particularly where these bear significant costs associated

with extreme weather events and adaptation measures.

Governments must include both natural ecosystems
and built infrastructure assets in post-disaster loss

and damage accounting and investment in recovery.
Holistic loss and damage assessments should explicitly

value both human-made structures and ecosystem services
and natural capital, recognizing that ecosystems can reduce
hazard exposure, buffer impacts and accelerate recovery when
restored. Response and recovery mechanisms and funding
should reflect the balance of losses between human-made

and natural assets, so that loss and damage inventories and
investment pipelines do not systematically neglect natural
ecosystems. For example, the EU Solidarity Fund reimburses
member states for restoring natural heritage alongside public
infrastructure repairs.?”> Following the 2020 earthquake in
Croatia, the EU Solidarity Fund was used to restore affected
natural areas to prevent the immediate effects of soil erosion.3”®
In California, recovery efforts after wildfires include replanting
fire-resistant trees.”
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6.2 REDUCE GHG EMISSIONS AND NATURE DESTRUCTION
DOMESTICALLY AND THROUGH INTERNATIONAL

COOPERATION TO CONTAIN MUTUALLY REINFORCING

CLIMATE AND NATURE RISKS

To keep climate and nature risks insurable, governments must address the root causes

of the twin crises by cutting emissions, restoring nature and aligning finance with global
sustainability goals. Unless we implement robust mitigation measures, emissions, climate
change and nature loss will feed each other, fuelling ever more extreme weather and
worsening harm to both humans and the ecosystems we depend on.

KEY ACTION AREAS

6.2.1 DELIVER ON CLIMATE AND NATURE
COMMITMENTS

To address the insurance protection gap, national
governments must tackle the problem at its roots.

To maintain long-term insurability, governments must
urgently enhance and implement their strategies to mitigate
climate change and halt and reverse nature loss. For example,
parties to the UN conventions on climate and nature should
strengthen and deliver on their Nationally Determined
Contributions (NDCs) under the Paris Agreement, informed
by the outcomes of the Global Stocktake, and implement their
National Biodiversity Strategies and Action Plans (NBSAPs)
under the GBF.37® This should include setting specific emission
mitigation targets for ecosystems, halting and reversing
deforestation, forest degradation and land conversion, and the
orderly phasing out of fossil fuel and related subsidies. Ending
deforestation stands out as a priority at the intersection of
climate and nature. Doing so is crucial for combatting climate
change because forests absorb vast amounts of carbon dioxide,
and their destruction releases significant GHG emissions into
the atmosphere.

6.2.2 DEEPEN INTERNATIONAL COORDINATION

International cooperation is crucial for managing
global public goods such as climate and nature and
must therefore be deepened. Global institutions and
forums — including the G20, the FSB, the IAIS and the NGFS —
should, within their respective mandates, integrate climate- and
nature-related mitigation, adaptation and resilience into global
financial stability agendas and initiatives to reduce the protection
gap. The Compendium of the Coalition of Finance Ministers
for Climate Action on tools and models to support financial
decision makers provides an illustrative example.3 Again, the
urgent need to halt deforestation and conversion should be

systematically reflected in regulatory and supervisory priorities,
given its central role in both climate risk and nature loss.3%°

Likewise, governments should join and strengthen
intergovernmental high-ambition coalitions (e.g., the High
Ambition Coalition for Nature and People) to mitigate climate
change and halt and reverse nature loss. In addition, joint
climate-nature political platforms provide meaningful soft-law
frameworks. For example, the COP28 Climate, Nature and
People Declaration functions as a political umbrella under
which more concrete coalitions and initiatives can emerge,
with ambitious climate clubs being of particular relevance

for high-emitting countries.

6.2.3 DEVELOP NATIONAL TRANSITION PATHWAYS
AND REQUIRE PRIVATE SECTOR TRANSITION PLANS
TO UNLOCK PRIVATE INVESTMENTS

Governments must mandate integrated climate and
nature transition plans to unlock capacity from within
the private sector to support an orderly transition.

A transition plan is an aspect of an entity’s strategy that lays
out its strategic ambition, goals, targets, actions, accountability
mechanisms and intended resources for responding and
contributing to the transition towards a low-carbon, nature-
positive economy. Mandating credible and robust transition
plans is a critical way in which governments can align the
private economic sector with a sustainable transition.3®* In
addition, evidence suggests that transition planning makes
firms more competitive and supports transition finance.38?

Despite the benefits these plans offer, voluntary adoption by
private firms remains uneven.3® This underscores the need
for mandated transition plans — as already introduced in some
jurisdictions.3% For example Spain, which has experienced
severe climate-related floods and fires in recent years, now
requires large companies to calculate their carbon footprints
and develop GHG emission reduction plans.3%
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Crucially, these mandated plans must be credible, grounded
in science and adhere to stringent minimum requirements,

to avoid perpetuating inconsistencies and comparability
challenges across different transition strategies.3%° As far as
transition plan requirements for insurance companies are
concerned, they should include their investments as well

as their underwriting portfolios.3®” Access to state-backed
insurance facilities and public reinsurance schemes should be
conditional on insurance and reinsurance companies adopting
and implementing robust transition plans (see Section 6.4).

Governments should create and support collaborative
formats for government officials, the private sector,
academia and civil society as well as affected groups to
further develop detailed national and sectoral pathways
for achieving net-zero and nature-positive outcomes.3®
National nature targets remain significantly less advanced than
climate targets, with governments yet to commit to mandatory,
time-bound commitments comparable to NDCs under the
Paris Agreement. Governments must urgently establish legally
binding nature targets with clear accountability mechanisms,
regular reporting and enforcement provisions, and which are
aligned with the GBF’s 30x30 goal and integrated into NBSAPs.

Building on those, relevant sector pathways need to be
developed, laying out how businesses contribute to national
climate and nature targets. National pathways will serve as the
basis to address the economic and regulatory hurdles to provide
private capital for green (climate) solutions and nature-based
solutions at the global scale needed, including the enabling of
necessary systematic reforms of tax schemes and subsidies.
For example, the UK government is explicitly supporting the
development of these pathways for the UK in its recent call

for evidence on how to expand the role of the private sector in
nature recovery.3® The development of transition plans and
national sector transition pathways are mutually reinforcing

when it comes to respective responsibilities regarding
individual contributions and an enabling environment.

Again, coordinated action is needed by environmental, financial
and economic authorities, including governments at national,
state and local levels, appropriate to their responsibilities.

6.2.4 MOBILIZE PRIVATE CAPITAL FOR NATURE-
BASED AND GREEN SOLUTIONS

Governments should mobilize private capital for nature-
based and green solutions and incentivize climate- and
nature-friendly investment from insurers as asset
owners and managers. Insurers are major institutional
investors with the ability to deploy significant capital and with
long-term investment horizons. In addition to the necessary
environmental regulation and subsidies aligned with climate
and nature goals, governments should use (blended) finance
instruments — e.g., guarantees and first-loss tranches — to
de-risk and catalyze investment in climate and nature projects
within a proof-of-concept approach for innovative solutions.

These should include targeted public insurance mechanisms

or public-private partnerships for activities that are currently
hard to insure, such as transitioning to regenerative agricultural
practices,3%° or traditional burning for land and ecosystem
management,3* as well as for public projects, such as local
ecosystem protection and restoration, where public self-
insurance is often most efficient. Coordinated action among
public authorities, investors and insurers can scale green and
nature-based solutions globally, unlocking new opportunities
for innovation, partnerships and generating resilience dividends.
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TEXTBOX 3: BEYOND RISK TRANSFER: HOW INSURERS CAN ACCELERATE THE TRANSITION
T0 NET-ZERO AND NATURE-POSITIVE ECONOMIES TO MAINTAIN INSURABILITY

In addition to government action, insurers, reinsurers and
brokers have an important strategic role to play in maintaining
insurability and reducing the insurance protection gap. Their
investments and underwriting decisions must not contribute to
the growing risks from extreme weather events that they then
struggle to cover without government intervention. Instead,
they must play a proactive role in integrating climate and
nature risks and impacts into their policies and processes,
supporting NbS and advocating for science-based policies.
Their three main roles are:

= As major long-term institutional investors, where their
allocation of capital and the use of ownership rights can
influence which industries will develop and which ones
contract.

= Asrisk carriers in their insurance underwriting activities,
where they are instrumental in facilitating capital-intensive
buildings, infrastructure, companies and projects
through the management and transfer of risk. Without
insurance, many economic activities cannot be financed

and implemented (or are otherwise riskier and more
expensive).

= As risk managers and experts, where they can quantify
climate risks and provide invaluable insights into the
potential impacts of failing to mitigate climate change
and nature loss.

The insurance sector must leverage these roles to enable and
scale up the technologies needed in the net-zero and nature-
positive transition, while phasing out their support for carbon-
intensive activities.**? For example, insurers need to increase
the proportion of renewable energy compared with fossil fuels
in their underwriting and investment portfolios through capital
reallocation and engagement. Estimates from Insuramore
show that insurance premium revenues from renewable
energy are growing at around 9 per cent a year, or half the
pace needed for meeting the growth rates necessary for the
International Energy Agency’s Net Zero Pathway.**?

>>
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In their 2023 report, Underwriting our Planet, WWF and
Deloitte set out the multiple levers that insurance companies
have in their underwriting business to contribute to climate
and nature goals.?** The report also provides examples in
each of the levers showing that some insurance companies
are making progress, although not at the scale and speed
necessary.

Insurance companies determine what is insured through:

= Developing new products for the transition, including
coverage for practices and technologies that need
development and scaling for the transition, such as
technology performance insurance for heat pumps,
bioenergy, circular economy or solar projects, and
parametric insurance to protect wind or solar energy
assets against suboptimal amounts of sunshine or
wind. Practices such as mass timber construction or
the decommissioning of assets also require specialized
insurance products.

= Insuring natural assets and nature-based solutions:
Insurance underwriting can support the construction of
nature-based solutions or reduce the financial vulnerability
of such assets after extreme weather events (for more
details, see Textbox 4).

= Surety for restoration, which can play a crucial role by
guaranteeing sufficient money for ecological restoration
after decommissioning of assets with high negative
environmental impacts. To meet their environmental
goals, such contracts need to be carefully designed.

= Exclusion and phase-out policies, which are crucial
to create convergent expectations in the market that are
needed for an orderly transition. Insurance companies must
also stop supporting new fossil fuel developments that are
incompatible with net zero.**> Research for Insure our future
shows that, in 2023 “the market share of primary insurers
with fossil fuel restrictions has grown from 39.8 per cent to
41.2 per cent in coal and from 15.4 per cent to 19.6 per cent
in oil and gas insurance. [...] These increases are positive
but don’t meet the urgency of the moment.”%

Insurance companies determine how things are insured —
that is, by creating incentives that can:

Prevent moral hazard. For example, an environmental
insurance liability product with inadequate terms and
conditions could lead to riskier behaviour by the insured
company (moral hazard), thus increasing the risk of
environmental pollution.

Promote green choices and practices. Insurance
companies can provide contractual incentives for green
choices, including nature-related risk mitigation practices.
For instance, AXA XL offers a reduced deductible on
environmental risk policies for French corporate clients if
they conduct an independent ecological assessment of
nearby natural areas as a baseline and integrate these
results into their accident prevention and management
plans.?*” Also, Zurich, AXA XL and Helvetia are piloting

a sustainability-linked reinsurance product for the Swiss
federal railways’ insurance captive. Under the insurance
contract, SBB Insurance AG’s reinsurance premiums
are linked to the group’s sustainability performance
targets.3%,3%°

Encourage repair over replace. Repairing goods
increases their lifespan and generally reduces
environmental impacts because fewer raw materials

are required and less waste is produced. Some insurance
companies have therefore introduced repair over replace
programmes, mostly in motor insurance.

Support build back better and green for old. Insurance
companies need to offer programmes that incentivize
replacements after a disaster or incidents that are more
resilient, and that ensure that polluting technologies are
replaced with green alternatives, such as replacing a
damaged oil or gas heating system with a renewable
alternative or a combustion engine car with an electric car.
Flood Re in the UK, for example, has incorporated since
2022 a ‘build-back-better’ policy,* allowing claimants to
access additional funds for more climate-informed repairs,
such as self-closing air bricks, flood barriers and raised
electrical fittings.

>>
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FIGURE 30: LEVERS OF INSURANCE UNDERWRITING TO SUPPORT GLOBAL CLIMATE & BIODIVERSITY GOALS
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Source: WWF Switzerland. (2023). Underwriting Our Planet: How Insurers can help address the crises in climate and biodiversity.

In addition, insurance companies are important stakeholders
for companies and public authorities. They can leverage that
position for engagement and advocacy to accelerate a green,
fast and fair transition. For example, they can:

= Engage with their clients (companies, cedents and
brokers) and peers to establish industry coordination.
For example, insurance companies and banks should
work together to engage and support their clients as
they transition, as well as conduct public advocacy.

= Share research and data to help other stakeholders
(including public authorities) to understand current and
future risks.

= Finance projects for nature and people. How
companies can contribute to climate, nature and people
beyond their value chain is discussed in the 2025 WWF
guidance Climate contributions for people and nature.*"!

Political advocacy and the defence of science-based
policies are especially important in the current political
environment. Through public advocacy and policy
engagement, insurers can effectively advocate for systemic
change that aligns policy frameworks, financial markets
and industry practices with urgent climate and nature goals.
Laurence Tubiana, one of the key architects of the Paris
Agreement, highlighted the important role of insurance
companies for the adoption of the Paris Agreement, and
she urged the industry to find its voice again at COP30,

for which she was the Special Envoy for Europe.*®

Insurance companies should especially leverage their
understanding of climate- and nature-related physical risks
to advocate for the policies and measures laid out in this
report to close the protection gap. For example, as insurance

companies have lobbied for building codes to limit fire
hazards, they should lobby for nature-based disaster risk
reduction measures, discuss the resilience implications of
current farming practice and call for measures to preserve
fertile soils and a healthy water cycle. The COP30 FIT
Communiqué*®® provides an example of a group of insurance
companies and regulators addressing world leaders about
increasing climate risks.

In addition, in a time when science is increasingly under
attack, insurance companies, as fact-based organizations,
should point to their data and stand up for science-based
targets and measures to reach the goals of the Paris
Agreement and the GBF. Recent examples of such advocacy
include the Reinsurance Association of America defending
the NOAA budget through a letter to Congress.**

Recent industry-related initiatives have provided additional
specific guidance for insurance companies regarding their
own transition plans. For example:

= The reports of the Forum on Insurance Transition provide
in-depth guidance and examples of best practices to
insurance companies on how to develop climate transition
plans.4%

= The Principles for Sustainable Insurance has published
detailed guidance for insurance companies regarding
priority actions for nature*®® and nature-related
assessments.*%’

= The Science Based Target initiative’s recent net-zero
standard includes a standard for insurance underwriting.*%
These frameworks and guidance can help the insurance

sector play its part in the transition to a net-zero, nature-
positive global economy.


https://wwf.panda.org/wwf_news/?9548441/WWF-urges-insurance-companies-to-take-responsibility-for-their-underwriting-business
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6.3 MAKE NATURE AND NATURE-BASED SOLUTIONS
A CENTREPIECE IN ADAPTATION AND RESILIENCE
PLANNING AND IN RESPONSE AND RECOVERY EFFORTS

Nature must be positioned at the core not just of climate mitigation (i.e., the reduction

of GHG emissions), but also of climate adaptation, disaster risk reduction and resilience.
Doing so offers a cost-effective, systemic pathway to prevent and mitigate disaster losses,
enhance social and ecological stability and maintain the insurability of climate risks in the

decades ahead.+

KEY ACTION AREAS

6.3.1 INTEGRATE NATURE INTO ZONING CODES
AND LAND-USE PLANNING

@

Zoning codes need to reflect the latest insights into
future climate and nature physical risks to reduce

the exposure faced by structures and people. Land-use
planning should restrict land conversion, create buffers against
floods or wildfires#° and preserve green spaces for cooling and
water retention. Governments can use property acquisition —
so-called buy-outs — to keep (high-risk) areas as open space.

It would be especially useful if such space could be restored

or replanted to provide valuable regulating services for water
cycles or fresh air. In the US, Norfolk, Virginia developed

one of the most climate-resilient zoning codes in the country,
establishing resilience overlays that encourage building on
higher ground, require elevated foundations in vulnerable
areas, and provide incentives for relinquishing land in flood-
prone zones to conservation easements.*" In Europe, the city of
Amsterdam is developing a comprehensive approach to prevent
losses from increased temperatures, drought, extreme rainfall
and flooding.#*

6.3.2 UPDATE BUILDING CODES TO INCORPORATE
NEW CLIMATE REALITIES AND INTEGRATE
NATURE-BASED SOLUTIONS

@

For existing buildings that cannot be relocated from
risky areas, building codes must incorporate the
latest insights into climate- and nature-related physical
risks to ensure standards reduce vulnerability to
future extreme weather events. Building codes should
also incorporate green solutions such as green roofs, vertical
greenery and rain gardens to mitigate flooding and help cool
urban areas for better health outcomes. Cities like Stuttgart
started greening roofs as early as 1986.43 Today, cities
around the world including Berlin,*4 Hamburg,*5 Toronto,+®
Singapore,+741® Paris,*9 Portland (Oregon),**° Chicago*** and

Warsaw#* have introduced planning and zoning requirements
for certain buildings to implement such nature-based solutions.
France has even introduced legal requirements for green roofs
at the national level.+*3 A 2025 study showed that nature-based
measures (e.g., green streets, rain gardens and green roofs) and
other municipal adaptation measures (such as water storage
facilities) in Amsterdam can reduce insured damages from
heavy rain.+

6.3.3 ACCELERATE AND COORDINATE NATIONAL
ADAPTATION PLANNING AND INTEGRATED
LANDSCAPE MANAGEMENT.

B @@

Closing the protection gap and achieving climate
adaptation and resilience are inherently systemic
challenges that need comprehensive collaboration
across the public and private sectors, all levels

of government, and including civil society and
academia. Public authorities should use their convening
power to coordinate and facilitate actions among government
institutions and by other stakeholders. This should include
convening key stakeholders, including the insurance industry,
around the development and implementation of National
Adaption Plans (NAPs). The UN Framework Convention on
Climate Change emphasizes that NAPs should be “country-
driven, gender-sensitive, participatory, and fully transparent”.
The Netherlands has a long-term, multi-sectoral strategy called
the Delta Programme to protect against flooding and manage
the fresh water supply. While not an NAP, it is an example of
an institutionalized national adaptation programme that leans
heavily on stakeholder consultation to achieve its results.+>

NAPs should address the preservation and building

of physical infrastructure for risk prevention and
mitigation. Nature should be seen as part of this physical
infrastructure, and both green and green-grey infrastructure
solutions for disaster risk reduction should be considered.+*
For instance, Japan’s disaster risk reduction policies now officially
favour ‘Eco-DRR’ (ecosystem-based disaster risk reduction),
combining engineered structures with nature-based methods.+*
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Subnational governments, such as California’s, have established
their own nature-based solutions strategies and have
committed billions of dollars to them.42® Also, the European
Investment Bank invests in and supports nature-based
solutions for climate resilience in both non-OECD countries**
as well as within the EU, as part of a partnership with WWF 43¢
Initiatives and tools like The Partnership for Ecosystem-based
Disaster Risk Reduction and Adaptation

and the Economics of Climate Adaptation can support the
choice and combination of suitable actions.

At the local or regional level, integrated landscape
planning is a useful tool to avoid maladaptation and
effectively manage increasing climate and nature-
related risks. Integrated landscape management planning
is a collaborative, long-term process, where diverse stakeholders
work together to manage a specific area to achieve multiple,
often competing, goals for society and the environment.

For example, the Collaborative Forest Landscape Restoration
Program in the US funds large-scale forest restoration projects
across the country. It explicitly requires a collaborative, multi-
stakeholder approach to the planning, implementation and
monitoring of restoration efforts.43

6.3.4 ALIGN PUBLIC OR PUBLICLY BACKED
INSURANCE SCHEMES WITH RISK REDUCTION
INCENTIVES

Public insurance programmes for extreme weather
events, as well as publicly backed or sponsored risk
pools, should be combined with risk reduction measures
or incentives to harness the benefits of nature-based
solutions. Community-based catastrophe insurance (CBCI)
is emerging as an additional tool at the local level to reduce
the protection gap and create incentives for adaptation

and resilience. An example of combining public insurance
schemes with risk mitigation incentives is the Community
Rating System (CRS), a voluntary FEMA programme in the
US which incentivizes communities to exceed minimum NFIP
requirements by offering flood insurance premium discounts
based on their floodplain management practices.*3* In France,
a levy on mandatory natural catastrophe insurance co-finances
investment by communities in risk mitigation and prevention,
including through NbS.433

Moreover, CBCI, often structured as parametric insurance,

is being piloted to complement traditional household or
business-level indemnity insurance.*3 This can be especially
beneficial if a community faces challenges in accessing
affordable insurance, while community-level investments

in effective risk mitigation and prevention strategies could
significantly lower risk and make communities insurable.

As most NbS or green-grey infrastructure solutions for disaster
risk reduction help build resilience at the community level,
such CBCI schemes can facilitate investment in these solutions.
Such a scheme has been proposed by Munich Re and The
Nature Conservancy along the lower Mississippi River.42

6.3.5 EMBED NATURE IN DISASTER RECOVERY
FRAMEWORKS FOR THE BENEFIT OF PEOPLE
AND NATURE

Disaster recovery should follow an integrated

landscape management approach in which nature is
mainstreamed in the post-disaster update of building
codes, zoning and land-use planning and physical risk
prevention and mitigation. Governments must require post-
disaster recovery frameworks, such as the US National Disaster
Recovery Framework, to mandate the consideration of nature-
based solutions. For example, FEMA’s Natural and Cultural
Resources Recovery Support Function organizes federal support
for states after a disaster by considering natural resources and
integrating them into recovery planning.

Governments must also adjust funding criteria for post-disaster
aid to give priority to projects — where appropriate — that

use natural features like forests, wetlands and mangroves for
protection, rather than focusing solely on grey infrastructure.
Streamlining complex funding systems and regulations

that might prevent smaller organizations and communities,
including Indigenous groups, from accessing government
funds for nature-based projects should also be a priority.
Information can be found in the guidance for post-disaster
needs assessment regarding the environment from the World
Bank and partners.4® As an example, after Hurricane Katrina,
the newly formed Coastal Protection and Restoration Authority
dug a channel to allow water and sediment from the Mississippi
River to flow into part of Maurepas Swamp, a roughly
218-square-mile forested wetland northwest of New Orleans
that had been “dying for over a century” because of levees.4%
Sediment dredged from elsewhere was pumped into thousands
of acres of sinking marshes to nourish them and raise their
levels. In the EU, its Solidarity Fund also deployed funding for
restoration of natural areas for the prevention of soil erosion
after the 2020 earthquake in Croatia.*3®

6.3.6 INCORPORATE ECOSYSTEM SERVICES INTO
INSURANCE MODELS

Governments must support insurance companies

to include ecosystem services and nature-based
solutions in natural catastrophe models and gradually
phase in requiring such modelling when appropriate.+*
To give credit to the value of nature for disaster risk reduction,
insurance companies should identify and take into account in
their natural catastrophe models where areas are less exposed
to climate- and weather-related hazards due to intact and
resilient ecosystems protecting them.
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For example, Moody’s North Atlantic Hurricane Model Version
25 takes mangroves into account.4+° Such modelling requires
several steps:

partnering with public data providers and academia to
obtain high-resolution layers (wetlands, mangroves, urban
green spaces)

piloting covering high-risk areas as well as discounts or lower
deductibles linked to verified local nature-based solutions

validating impacts through post-event loss analysis and
reinsurance model feedback.

As such modelling capacities are at an early stage, public
authorities should support their development, for example
through national science funding and other project grants.
(For examples of these steps, see Textbox 4.) Legislative
requirements are another option to incentivize innovation

by companies. A pioneering new law in Colorado mandates
insurers to incorporate property-specific and community-level
wildfire mitigation efforts, including forest management, into
their underwriting and pricing models and provide discounts
to policyholders where there is landscape-scale mitigation.4+
In 2024, the California Department of Insurance also enforced
its first catastrophe modelling regulation that requires models
to account for wildfire mitigation efforts.+?

6.3.7 STRENGTHEN THE RESILIENCE OF
ECOSYSTEMS TO CLIMATE CHANGE

Resilience strategies should not overlook the significant
risks that climate change poses to nature, nor assume

CHAPTER: 0102 /0304050607 | @

mangrove coastal flood protection. Image; Adobe -Stock

that conservation or sustainability efforts alone can
build resilience to unprecedented climate shocks

and stresses. Nature itself needs to adapt to climate change.
Forests can help stop soil erosion, recharge groundwater and
store carbon. But these services are lost when forests burn
under increasing drought and heat. A new study estimates
that, depending on the scenario, 40-56 per cent of mangroves
globally face high to severe risk of being destroyed due to
cyclones and sea-level rise.443

We must manage ecosystems and natural resources
differently. Climate scenarios need to be integrated into
protected area and landscape management, and governments
should implement policies that prioritize ecosystems’
resilience. For example, governments can pass laws explicitly
focused on protecting, conserving and restoring wildlife
corridors and habitat connectivity between protected areas,
as proposed by the US Wildlife Corridors and Habitat
Connectivity Conservation Act of 2024.44 Governments
should also promote the sharing of knowledge and
adaptive management best practices between jurisdictions,
communities and natural resource managers, to help
implement locally adapted, climate-smart, resource-efficient
and systemic interventions for climate adaptation. It is vitally
important to implement consistent systems for monitoring,
evaluating and adjusting the effectiveness of adaptation
strategies and actions for protected area and ecosystem
management to address challenges and improve outcomes.
Understanding, monitoring and managing slow-changing
factors like soil organic matter or water tables, as well as
the feedback loops that can amplify or dampen changes,
can help manage landscapes, waterscapes and seascapes
for change, not just persistence.
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TEXTBOX 4: HOW INSURANCE COMPANIES CAN ACCELERATE THE INTEGRATION OF NATURE IN THE

RESILIENCE AND ADAPTATION AGENDA

Alongside governments, insurance can also contribute to the
restoration of nature and the implementation of NbS.

Insurers need to recognize the significance of nature’s
influence on their financial performance, especially when

it comes to mitigating risks and the sustainability of their
business models. In addition to phasing out activities that
destroy nature from their underwriting and investment
activities and supporting the transition (as explained in
Textbox 3), insurance companies should make use of nature
to mitigate risks and reduce claims. The benefits of NbS
require insurers to take a long-term, holistic perspective

that considers how management strategies will need to adapt
over time in response to climate change and other stressors.

Insurance companies can play crucial roles developing
successful NbS, but government actors need to lead and
coordinate efforts for landscape resilience. This report
recognizes that insurance companies face expectations
to conserve and restore nature that are often unrealistic
given their nature as private, mostly for-profit companies.

FIGURE 31

However, it argues that insurance companies have unique
resources that they can contribute to the successful design
and implementation of NbS. It urges insurance companies
to deploy these resources, but it also recognizes that
leadership for coordinated action for nature protection and
restoration at the community level usually needs to come
from local, regional or national governments, and that
other financial institutions and businesses benefiting from
local ecosystem services also need to contribute to their
preservation and restoration.

This Textbox provides an overview into that topic, which

is more comprehensively discussed in a recent report from
the Environmental Defense Fund, Nature for insurance and
insurance for nature.**

Overall, insurance companies interface with nature and NbS
in eight different ways that can be clustered in three functions:

1-3: Insurance for nature, 4 and 5: Resilience insurance,
6 and 7: Providing funding to NbS.
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Source: WWF Switzerland. (2023). Underwriting Our Planet: How Insurers can help address the crises in climate and biodiversity.
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INSURANCE FOR NATURE: REDUCING THE
PROTECTION GAP FOR NATURE

This concept, related to insurance products for traditional
assets such as real estate or public infrastructure, can be
extended to natural assets in similar ways (see Section
3.3.3.).

1. INSURING THE DELIVERY OF NATURE-BASED
SOLUTIONS

Insurance solutions are emerging for regulated biodiversity
offsets, voluntary carbon markets and other restoration
projects to ensure that projects genuinely deliver promised
environmental gains. In the UK, for example, the Environment
Act 2021 requires development projects to achieve at least
a 10 per cent net gain in biodiversity,**¢ with insurance
products now emerging to cover performance risks or
setbacks over the required multi-decade period. These
solutions can help safeguard financial commitments, foster
greater confidence among regulators and investors and
could potentially facilitate the scaling of biodiversity-positive
investment by underwriting habitat restoration, conservation
and offset projects.*47448449450 \/oluntary carbon credit markets
supporting nature-based solutions have faced considerable
criticism due to double-counting, a lack of corresponding
adjustments, non- or under-delivery of credits, leakage, lack
of additionality, reversals, greenwashing and exposure to
fraud or counterparty failure. While emerging insurance
products could enhance the credibility of project planning,
delivery and risk management, thereby strengthening trust
in voluntary carbon and nature markets, they cannot solve
all these challenges.*’

2. INSURING CONSTRUCTION OF NBS PROJECTS

Insurance can catalyse investment in NbS or green
infrastructure because these projects face additional risks,
such as technological uncertainties, performance variability
(e.g., linked to weather conditions) and evolving regulatory
landscapes. By effectively managing risks, insurance not
only protects investments but also catalyses confidence in
innovative new projects and green technologies that might
otherwise seem too risky.

Projects designed to build NbS mostly need insurance to
cover operations in the same way as traditional infrastructure
projects. Such projects typically require engineering all-risk
insurance to protect them against disruptions or delays,

or they require dedicated environmental risk insurance.

For instance, Swiss Re provided construction all-risk
coverage to support the restoration of the Prince Hendrick
sand dyke that protects a unique ecosystem on the Island

of Texel in the Netherlands — a World Heritage Site. The
project aims to prevent a major failure of the dyke due to rising
sea levels, while simultaneously improving biodiversity and
protecting the local community, which benefits from physical
protection afforded by the dyke and income from tourism and
fishing.*>? Another industry example is SCOR’s ‘Restore and
Manage’ product, supported by AXA, which provides
insurance coverage for ecological restoration projects against

predefined perils like droughts or earthquakes, helping
projects recover from setbacks and maintain their
trajectory.#634%4

3. NATURAL CATASTROPHE INSURANCE FOR
NATURAL ASSETS OR NBS

Providing natural catastrophe insurance for natural assets
is the most well-known role of insurance companies in this
area, with flagship examples like the insurance of coral
reefs. These insurance solutions mostly rely on parametric
insurance products, which provide predictable pay-outs
triggered by pre-defined levels of extreme weather events.
Examples include insurance products to protect: wetlands
against risks from typhoons and droughts;*® mangroves
against risks from hurricanes;*® and coral against risks
from hurricanes and tropical storm damage.*’

Such products create financial resilience by providing critical
funding for natural infrastructure restoration after disasters,
protecting a natural asset's value. However, they are not
always able to insure the most relevant risks to these natural
assets. For example, coral reefs are at acute threat from
climate change and mangroves face often pressure from
other land-use needs. Hence, it is crucial that insurance
companies make sure that they are not simultaneously
underwriting or investing in activities that exert non-insured
pressures on these assets.

Lastly, insuring public goods privately only makes sense

in very specific circumstances.*® It is therefore even more
crucial to consider damages to nature from extreme weather
events in the public planning of recovery funds (see also
Section 6.3.5.) and to stop their degradation as a result

of economic and human activities.

ACCOUNTING FOR DE-RISKING BENEFITS OF
ECOSYSTEM SERVICES

4. ASSESSING RISK REDUCTION FOR ADVOCACY
AND ADVICE

Insurers can support local, city, regional and national
authorities to understand and quantify the risk reduction
potential of certain nature-based solutions. They can also
support their implementation with advocacy and design advice
for solutions with long-term risk prevention outcomes. To
achieve this, insurance companies should engage with local
ecologists, environmental groups and community members
to understand the local context and share information and
identify specific local risks and opportunities for prevention.

Insurance companies can also support the development of
resilience or adaptation action plans and interventions that
mitigate risk for companies. In fact, insurance companies
could ramp up their consulting capacities in that regard.
Such plans should consider system dynamics and integrate
ecological, social and economic factors, then provide
expansive and holistic recommendations for building
adaptive capacity and addressing systemic vulnerabilities.
Resilience action plans can crowd-in different stakeholders
to the planning process and stack capital to fund different
interventions. They also offer an opportunity to improve
the risk-return characteristics of an investment by pooling
expertise, resources and capital with different financial and
non-financial return expectations.

>>
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5. INCORPORATION OF ECOSYSTEM SERVICES INTO
INSURANCE MODELS

Many insurers and reinsurers estimate expected losses
based on past data and, when forward-looking models are
used, they often neglect the risk reduction benefit of nature,
including through NbS. However, the inclusion of nature into
natural catastrophe modelling is crucial to make its benefits
visible. It helps insurers realize when nature is degrading and
therefore risks are increasing, as well as the potential to offer
preferential conditions to areas that invest in NbS. Examples
show that such modelling is feasible, for example, in the case
of ecological forestry as a nature-based approach to reducing
wildfire risk.**® Insurers should embed nature-related risks
across all material risk categories, while acknowledging their
interactions with climate risks, rather than treating them in
isolation. By unleashing this prevention dividend for NbS,
insurance companies can also play a role in incentivizing
further public measures to invest into such projects and risk-
pooling solutions (e.g. community insurance) or by informing
resilience guidelines and property value reports.

To provide a few examples:

= A consortium of organizations has developed the Coastal
Risk Index, which calculates coastal flood hazards under
various climate change scenarios and the risk reduction
benefits which could be provided by coral reefs and
mangroves.*®

= Swiss Re has linked claims data from Florida with its
Biodiversity and Ecosystem Services (BES) Index, which
shows a reduction in loss frequency caused by lower
severity storms of between 42 per cent and 65 per cent in
areas with high BES coastal protection.*¢

= In 2025, wildfire resilience insurance for a 6,500-home
community in the middle of the forest in northern California
— a high-risk area which other insurance companies
refused to cover — was successfully placed. UC Berkeley
CLEE, The Nature Conservancy and Willis Towers
Watson designed, structured and placed the insurance
on the condition of landscape-scale forest management
to reduce fire risks. This project could both close the
protection gap for fire insurance and lower premiums by
39 per cent and the deductible by 89 per cent.4¢2

"%
Coral teefs can reduCe waveeh
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PROVIDING DIRECT FUNDING TO NATURE-BASED
SOLUTIONS

6. INVESTING IN NBS

Insurers, as large institutional investors, can direct capital
towards NbS projects, aligning with their long-term investment
strategies. However, as nature is usually a public good,
generating benefits that can be privatized to only to a limited
degree, most NbS are not investable or do not have the
financial characteristics to fulfil insurance companies’ return
and liquidity requirements. However, this should not deter
insurance companies from investing where it feasible to do

so0. A growing body of research shows where these potentials
|ie.463,464,465

7. GRANTS TO NBS, ESPECIALLY FOR PILOTING

As part of their strategies for beyond-value-chain climate
mitigation, insurance companies can also provide grants

to NbS, thereby helping to close the financing gap. WWF
Switzerland has recently published a discussion paper

for credible project design and selection in this case.“

A partnership between WWF and Aviva provided a specific
example of a grant directed to NbS.“” Within that partnership,
Aviva provided grants to community-led restoration projects.
These projects aim to promote community resilience to
climate change, including through natural flood management
and restoring coastal ecosystems.

Having outlined the different roles insurance companies can
play to catalyze NbS, it can’t be stressed enough that these
usually require multistakeholder initiatives and public and
private partnerships to be implemented and government
leadership to drive ambition and create an enabling policy
and regulatory enabling environment for investment and
scaling.468 Such partnerships can leverage local, state and
federal as well as private money, and help diversify the risks
to both communities and natural assets.

up to 97% and serve as natural flood defences. Image: Freepik
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6.4 ENHANCE POLICY INCENTIVES AND INSURANCE
REGULATION TO SUPPORT RISK TRANSFER SOLUTIONS

AND FINANCIAL RESILIENCE

Even after performing holistic risk assessments, reducing GHG emissions and leveraging
the protective role of nature, residual risks from extreme weather events will always
remain. These need to be managed through insurance and similar risk transfer mechanisms
to decrease the financial vulnerability of people, businesses and governments. Insurance
supervision and regulation, as well as targeted public interventions in insurance markets,
should therefore be extended to perils and regions where protection gaps are the most
acute, with a view to ensuring greater financial resilience.

KEY ACTION AREAS

6.4.1 ADOPT A REGULATORY APPROACH THAT
INTEGRATES MACROPRUDENTIAL CONSIDERATIONS
AND TOOLS WITH UPDATED SUPERVISORY
EXPECTATIONS FOR CLIMATE AND NATURE

Based on comprehensive macroprudential risk assessments
(see Section 6.2), financial supervisors and central banks
must adopt a macroprudential view. The application of
macroprudential tools to insurance should be explored and
developed in a holistic manner.+% However, while such a
macroprudential lens can help ensure that the financial
system is more resilient to potential climate-related shocks
and tipping points, it will not by itself transfer risk from
impacted communities. Supervisors should apply climate-
related guidance from the IAIS and application papers across
existing Insurance Core Principles,+° and set clear incentives
for insurers to contribute to the climate and nature adaptation
and mitigation efforts that are needed to maintain stable and
sufficient coverage in high-risk areas. Nature should also be
included in insurers’ transition plans, integrating guidance
from standard setters such as the Taskforce for Nature-related
Financial Disclosures.*

6.4.2 EXPAND TARGETED PUBLIC INTERVENTIONS
IN INSURANCE MARKETS T0 CLIMATE PERILS AND
REGIONS WHERE PROTECTION GAPS ARE MOST ACUTE

Current microeconomic incentives for private insurance
markets are insufficient to close the protection gap. In many
cases, premium increases and withdrawals from high-risk
areas may protect insurers’ margins and capital but they

will reduce access to affordable coverage where it is most
needed. This underscores the inevitable need for government

intervention in insurance markets, such as insurance mandates,
subsidies or public risk backstops, since widespread
catastrophe insurance is a public good.+ Of course, such public
intervention needs to be carefully designed to avoid creating
disincentives (such as encouraging development in disaster-
prone areas) and instead increase future resilience, as discussed
in Section 6.3.4.

6.4.3 MAKE INSURERS’ ELIGIBILITY FOR

STATE SUPPORT AND PUBLIC BACKSTOPS
CONDITIONAL ON MITIGATION AND ADAPTATION
REQUIREMENTS

As explained in Chapter 5, typical interventions in insurance
markets can take the form of public-private partnerships
(PPPs), with governments providing various forms of support
or financial guarantees for insuring the most extreme and
unpredictable disaster losses. Such schemes are becoming
increasingly central to public debates about protection gaps,
such as in Italy, where mandatory catastrophe insurance
coverage for businesses was recently introduced, or in
Germany, where discussion about a new flood insurance

law is ongoing.

Some insurance PPPs link public support to limited adaptation
or prevention measures (such as France’s natural catastrophes
regime, Spain’s Consorcio de Compensacion de Seguros and
Switzerland’s cantonal monopolies for buildings insurance),
but none as yet link it to climate mitigation. Such conditionality
must be systematic, whether it is introduced from the start in
new PPPs or introduced later in the context of existing schemes.
This would leverage governments’ role as insurers of last resort,
and would consistently tie financial resilience to both climate
mitigation and climate adaptation. For example, access to the
EU reinsurance PPP proposed by EIOPA and the ECB+73 could
be conditioned on portfolio decarbonization and investments
in prevention, adaptation and nature-based solutions.+#
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6.4.4 INCENTIVIZE INVESTMENTS IN RESILIENCE
THROUGH CAREFULLY DESIGNED MULTI-YEAR
CONTRACTS

Public support for multi-year catastrophe insurance (instead of
annual contracts) could help to align insurers’ and policyholders’
financial incentives with long-term resilience. This approach
would incentivize them to jointly invest in preventive and
renovation measures, as they would recognize the long-term
mutual financial benefits better than in the context of an annual
transaction. Some examples of multi-year contracts — not
necessarily for natural catastrophe damages — already exist.
For instance, in Japan, multi-year fire insurance contracts also
include coverage against extreme weather such as typhoons,
lightning strikes, snow and hail,+’5 while in France, the law
mandates 10-year builders’ liability insurance.* However,
such schemes must be carefully designed so that resilience
benefits are real and potential consumer limitations to
consumer rights are counterbalanced.

6.4.5 SUPPORT MARKET INNOVATION TO EXPAND
RISK COVERAGE

Innovative financial instruments, such as parametric insurance
and catastrophe bonds, can play a role in broadening protection,

particularly in regions or sectors where traditional indemnity
insurance is limited or unavailable. Parametric insurance,
which pays out when predefined thresholds (such as rainfall or
wind speed) are breached, offers rapid liquidity and can support
communities’ immediate recovery needs. Similarly, catastrophe
bonds allow risk to be transferred to capital markets, thereby
increasing the overall capacity of the insurance sector to absorb
losses from extreme weather events.

Regulatory support is crucial to ensure these innovative
solutions can be widely adopted. For example, parametric
contracts are not recognized as insurance products in certain
jurisdictions but are rather classified as derivatives. However,
the basis risk of such instruments (i.e., the risk that the payout
does not match the actual loss experienced) may limit their
effectiveness and makes them better suited to governments
and large companies than to households and SMEs.

A more in-depth discussion of risk transfer aspects not directly
related to climate and nature is outside the scope of this report.
Related analyses and proposals can be found elsewhere,
including in WWF’s own Greening Financial Regulation and
Sustainable Financial Regulations and Central Bank Activities
initiatives,*7 and in the work of other organizations, such as the
TAIS,#® the ECB,+° the US National Association of Insurance
Commissioners#* and the Council on Economic Policies.4%
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/ CoNCLUSION

Considering the escalating and reinforcing
risks from climate change and nature loss,

it is essential that policymakers act now to
implement a strategic approach to closing the
insurance protection gap, as outlined here.

Complementing WWF’s work on this report, an advisory
group, comprised of insurance and reinsurance companies,
brokers, insurance associations, NGOs, think tanks, an
insurance regulator and researchers, contributed to this
project. This demonstrates the relevance of this topic and

a willingness across sectors and geographies to support
solutions. Policymakers are urged to collaborate with these
actors to strengthen risk reduction, preserve insurability
and better protect communities.
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