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‘WWEF 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.

1The 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 peopleis
livelihoods, economic resilience and even
ynancial and yscal stability.o

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.

Forest fires in Var rg'gion', France 2021.Image: © Daniel Vallauri / WWF
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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.

1The 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.o

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, WWTF, 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.
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STRATEGIC FRAMEWORK
TO REDUCE THE PROTECTION GAP

VANGEPACT (¥ 2
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insurance regulation in response and

to facilitate risk recovery efforts

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 T
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
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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: u1|02|u3|n4|n5|05|u7|@
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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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" “Trees-uprooted dhripg' 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,

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).

T1We 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.o

THOMAS VELLACOTT
CEO WWF SWITZERLAND
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L

Extreme drought at th'_e;' Entrepenas ?eservm_r, in Gﬁdﬁh,ja_r_a_, 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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Source: UNDRR. (2025). Global Disaster Damage Losses (2000-2023).


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.®? Cork oak landscapes in
Portugal support natural fire breaks.®
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

21 | TACKLING THE INSURANCE PROTECTION GAP - FOCUS ON ADVANCED ECONOMIES

CHAPTER: 01/ 0203|0405/ 0607 | @

FIGURE 8: WHERE INSURERS ARE LOSING MONEY

American states where homeowners insurance was unprofitable
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Source: Flavelle, C., & Rojanasakul, M. (2024). Where Insurers are loosing money. In As insurers around the US bleed cash from climate shocks, homeowners lose. The New York Times.

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 **

280
260

220

180

152 140
135

Reinsurance price index: 100

2014 2017 2024

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.

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.


https://www.nytimes.com/interactive/2024/05/13/climate/insurance-homes-climate-change-weather.html
https://www.nytimes.com/interactive/2025/11/19/climate/
home-insurance-costs-real-estate-market.html
https://www.nytimes.com/interactive/2025/11/19/climate/
home-insurance-costs-real-estate-market.html
https://www.nytimes.com/interactive/2025/11/19/climate/
home-insurance-costs-real-estate-market.html
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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.”

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

Logging trucks on forestiroad. lmaﬁghe: Adobe Stock-

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)

Are you concerned going forward that it may become more difficult or even impossible to get insurance for some of these risks?
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[ No, getting insurance may become easier M Yes, getting insurance may become impossible or too expensive
No, getting insurance will remain the same Don’t know
B Yes, getting insurance may become more difficult or expensive

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

Number of properties at substantial flood risk* by country in 2020

20,000 @ (O 200,000

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.


http://firststreet.org
https://www.genevaassociation.org/sites/default/files/2023-11/value_of_insurance_web.pdf
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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.'*®

10nce we reach 3°C of warming, the situation
locks in [O] risk cannot be transferred (no
insurance), risk cannot be absorbed (no
public capacity), and risk cannot be adapted
to (physical limits exceeded) [O] and with it,
capitalism as we know it ceases to be viable.0
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)

A

Non-renwal rate (%)
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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.


https://assets.riskfactor.com/media/The%2013th%20National%20Risk%20Assessment%205_23_25
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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."4

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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Source: Rojanasakul, M., & Brown, C. (2025). Average annual home insurance premiums. In America’s home insurance affordability crunch: See what's happening near you. The New York Times.


https://www.nytimes.com/interactive/2025/11/19/climate/home-insurance-premiums-costs-usa.html



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



https://www.eea.europa.eu/en/analysis/maps-and-charts/total-and-insured?activeTab=570bee2d-1316-48cf-adde-4b640f92119b

https://www.eiopa.europa.eu/tools-and-data/dashboard-insurance-protection-gap-natural-catastrophes_en



https://earth.org/explainer-climate-litigation-trends-and-impact/



https://commercial.allianz.com/news-and-insights/reports/allianz-risk-barometer/de.html












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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https://www.fsb.org/uploads/P160125.pdf









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



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






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.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




48 | TACKLING THE INSURANCE PROTECTION GAP - FOCUS ON ADVANCED ECONOMIES CHAPTER: 011020304 05/06/07| @

REGULATORY AND
POLICY RESPONSES
T0 THE WIDENING
PROTECTION GAP
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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.





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



https://wwfint.awsassets.panda.org/downloads/wwf_gfri-roadmap.pdf
















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.+8

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 1986.42 Today, cities
around the world including Berlin,*3 Hamburg,++ Toronto,*5
Singapore,+%47 Paris,*¢ 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.#** 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.+5
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.4*
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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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Elkhorn Slough Tidal Marsh Restoration Project. Image: Adobe Stock -
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