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Biological diversity is “the variability among living
organisms from all sources including, inter alia,
terrestrial, marine and other aquatic ecosystems
and the ecological complexes of which they are
part; this includes diversity within species, between
species and of ecosystems”! It underpins the health of
ecosystems and supports essential processes critical
to human life and economic activity. But despite this
significance, biodiversity is under unprecedented
threat. Habitat loss, climate change, pollution, invasive
species and overexploitation are putting ecosystems
and species at risk.

Limited financing, misaligned expenditures and
a general lack of awareness about financial tools
hold back effective action to address the drivers
of biodiversity loss and increase investments in
biodiversity-positive actions. At the global level, the
biodiversity finance gap is estimated at US$700 billion
per year.2 Bridging this gap requires a diversified
approach: alongside developing new revenue sources,
existing financial flows need to be realigned and
future environmental costs must be avoided.?

Abbreviations and acronyms

Insurance, as a financial tool, can play a crucial
role in biodiversity conservation by providing
financial protection against risks to natural assets,
incentivizing sustainable practices and securing
key investments. This synthesis report provides
an overview of how insurance can contribute to
biodiversity protection, highlighting key concepts,
case studies and recommendations for designing
effective insurance solutions.

This summary guide is written to assist countries
in preparing their National Biodiversity Finance
Plans, especially during the stage in which finance
solutions are selected, screened and designed.* It
is also intended to be used by other stakeholders
such as conservation agencies, community-
based organizations, research institutions, non-
governmental organizations (NGOs), private sector
investors and development partners involved in
developing biodiversity conservation and restoration
plans. It makes the case for insurance as a potential
finance solution that can address risks associated with
loss of ecosystems, species and genetic biodiversity.

BIOFIN......... Biodiversity Finance Initiative

CITES.......... Convention on International Trade in Endangered Species of Wild Fauna and Flora
GDP........... Gross domestic product

GEP ........... Gross ecosystem product

GIS............ Geographic information systems

HWC........... Human-wildlife conflict

IPBES.......... Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services
IRFF ........... Insurance and Risk Finance Facility

KM-GBF........ Kunming-Montreal Global Biodiversity Framework

LIFE ........... Livelihoods Insurance from Elephants

NDVI........... Normalized difference vegetation index

NGO........... Non-governmental organization

ORRAA ........ Ocean Risk and Resilience Action Alliance

PPP............ Public-private partnership

TEV............ Total economic value

VVF ........... Vatuvara Foundation



1. Loss of our biodiversity

Biodiversity loss has accelerated dramatically in recent
decades, posing a grave threat to ecological stability
and human well-being. Since 1955, human activities
have driven biodiversity loss at a rate unprecedented
in human history.® Monitored wildlife populations have
declined by 73 percent since 1970, with freshwater
species experiencing an 85 percent drop.®

Agricultural expansion alone contributes to nearly
90 percent of global deforestation, highlighting the
urgent need for integrated conservation strategies.”
Just seven agricultural commodities have accounted
for 26 percent of global tree cover lost between
2001 and 2015, replacing 71.9 million hectares of
forest.® The decline is not confined to individual

species: it affects entire ecosystems that provide
essential services such as clean air, water filtration,
climate regulation and pollination. According to a
report by the Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services
(IPBES), biodiversity loss is primarily driven by land
and sea use change, overexploitation of organisms,
climate change, pollution and invasive species, all
influenced by broader socioeconomic factors.® These
interlinked drivers compromise the resilience of
ecosystems, reduce their ability to regenerate and
ultimately impact the economic and social systems
they support. The consequences are systemic and
wide-ranging, spanning physical damage, financial

instability and food and water insecurity.




Box 1:

Human-wildlife conflict in

selected countries

Human-wildlife conflict (HWC) is one of the major
drivers of biodiversity loss, damaging livelihoods,
harming wildlife population and reducing diversity.
When animals raid crops, prey on livestock, damage
grain storage and cause human injuries and casualties,
livelihoods in local communities are negatively
affected. This fuels conflict, which threatens the
existence of wildlife, especially through retaliatory
killing, ambushes and hostile attitudes towards
conservation efforts.

HWC in the Kunming-Montreal Global
Biodiversity Framework

Agreed at the United Nations Biodiversity Conference
in 2022, the Kunming-Montreal Global Biodiversity
Framework (KM-GBF) is a global commitment to
stop and reverse nature loss. Addressing species
extinction and managing HWC corresponds to Target
4 of the KM-GBF.

Kunming-Montreal

. .";J GLOBAL BIODIVERSITY FRAMEWORK

Target 4

Halt Species Extinction,
Protect Genetic Diversity,
and Manage Human-
Wildlife Conflicts

Ensure urgent management actions to halt human
induced extinction of known threatened species
and for the recovery and conservation of species, in
particular threatened species, to significantly reduce
extinction risk, as well as to maintain and restore the
genetic diversity within and between populations of
native, wild and domesticated species to maintain their
adaptive potential, including through in situ and ex situ
conservation and sustainable management practices,
and effectively manage human-wildlife interactions
to minimize human-wildlife conflict for coexistence.

HWC in Argentina

In Argentina, jaguars have lost 95 percent of their
original habitat due to agricultural expansion, livestock
grazing, infrastructure development and urbanization.
Fewer than 250 jaguars remain in the country, mostly
in the tropical forests of Misiones, the Yungas and the
Chaco region. Nearly half of the jaguar population
(93 individuals) is concentrated in Misiones province.
Despite legal protections, retaliatory killings by cattle
ranchers are still common in response to livestock
predation, placing the species at continued risk.
Without localized and concrete solutions to these
incidents of HWC, jaguars could face extinction in
Argentina by 2050.

The jaguar is a keystone species in its ecosystem. It
plays a vital role in regulating herbivore populations,
which helps prevent overgrazing, soil erosion and
the degradation of biodiversity throughout the forest.
In 2024, the Argentine government estimated the
environmental damage associated with the killing
of a single jaguar at $1.8 million."°

HWC in Bhutan

In Bhutan, HWC has intensified due to the expansion
of protected areas and the increase in fallow lands,
threatening the country’s efforts towards food self-
sufficiency. Reports indicate that in 15 out of 20
districts, more than 50 percent of the population
is affected by HWC, with losses accounting for at
least 18 percent of total household income. HWC
has also affected social relationships, with farmers
reporting that they spend more than 100 days per
year guarding their crops and livestock.

HWC in Nepal

In Nepal, the most problematic wild animals are three
species of large cats, the tiger, the common leopard
and the snow leopard, and two megaherbivores,
the elephant and the rhinoceros. These species
are causing substantial financial losses to rural
communities." Despite this, populations of these



animals have been increasing, primarily due to
the promotion of community-based conservation
measures along with strong enforcement of protective
legislation and deployment of armies in protected
areas, especially in national parks. The rhino
population in Nepal increased from 484 in 1994 to
752 in 2020, while the tiger population has increased
from 121in 2009 to 355 in 2022.

However, as conservation efforts, especially those
focused on species protection, continue to succeed,
competition for space between humans and wildlife
has intensified, exacerbating HWC. Furthermore,
habitat fragmentation has taken place, mainly
because of road and transmission line construction,
and climate change has led to an increase in natural
hazards such as forest fires and drought, resulting
in habitat degradation. This has worsened HWC.
From 2017 to 2022, the average annual incidence
of crop raiding and livestock predation was 4,162
and 2,671, respectively, with crop and livestock
predation incidents increasing by 20.4 percent and
43.1 percent annually.



Ecosystems and species are inherently valuable
regardless of their economic use. Non-use values,
such as bequest value (preserving nature for
future generations), option value (maintaining the
potential for future use) and existence value (valuing
biodiversity simply for its existence), can be significant
when expressed in monetary terms. Safeguarding
biodiversity by addressing threats to these values
is therefore essential.

Biodiversity loss manifests across two critical
dimensions: the ecosystem level and the species
level. These dimensions are interconnected,
with disruptions in one often cascading into the
other, accelerating degradation and diminishing
ecosystem resilience.

« Ecosystem-level threats: Among the most
vulnerable terrestrial and aquatic ecosystems
are forests, coral reefs, wetlands, mangroves
and freshwater systems. Forests are threatened
by deforestation for agriculture, infrastructure
development and logging. Between 1990 and
2020, an estimated 420 million hectares of forest
was deforested (converted to other land uses).”
Coral reefs face multiple stressors including ocean
acidification, rising sea temperatures and pollution.
Between 2009 and 2018, approximately 14 percent
of the world’s coral reef cover, around 11,700 square
kilometres, was lost.”® The main driver of this
decline was the rise in sea surface temperatures.

The loss of biodiversity presents multifaceted and
far-reaching risks that impact economic, social and
environmental systems on a global scale. These
risks are escalating and increasingly interconnected,
making them harder to predict, prevent and manage.
They emerge as physical, transition and systemic
threats that can destabilize industries, governments,
communities and ecosystems.'®

Wetlands are also particularly vulnerable, facing
degradation from urbanization and conversion
to agricultural land. Since 1970, an estimated 35
percent of natural wetlands have been lost, at a rate
even faster than that of forested areas.* Mangrove
ecosystems, which sequester carbon and shield
coastlines, are being cleared for aquaculture
and urban development at alarming rates. These
pressures significantly compromise the ecological
integrity of these critical ecosystems.

Species-level threats: Many species are being
driven to extinction due to habitat loss, poaching,
retaliatory killings, climate change and pollution.
Between 1970 and 2020, monitored wildlife
populations declined by an average of 73 percent.”®
Freshwater species saw the most severe drop at
85 percent, followed by terrestrial populations at
69 percent and marine populations at 56 percent.'®
The leading species-level threats include habitat
loss, degradation and overexploitation, primarily
driven by global food systems, along with invasive
species, disease and climate change. Invasive alien
species intensify threats by outcompeting native
species for resources and altering habitats. For
example, the introduction of the Nile perch in Lake
Victoria led to the collapse of native biodiversity,
affecting food security and regional economies.”
Species extinction not only represents a loss of
genetic diversity but also erodes cultural identities
and traditional knowledge systems linked to nature.

Physical risks: These encompass the direct,
tangible impacts of biodiversity loss on natural
systems and human well-being. The degradation
of ecosystems leads to a reduction in the essential
services they provide, such as pollination, soil
fertility, carbon sequestration and natural disaster
buffering. For example, the loss of mangroves
compromises their ability to reduce the impact of



storms and floods — an ecosystem service that is
estimated to prevent over $65 billion in property
damage each year and protect more than 15 million
people.”® As biodiversity-rich areas are depleted,
agricultural productivity also declines, endangering
food security and increasing commodity price
volatility. It has been estimated that 35 percent
of global production volumes from crops are
dependent upon animal pollination.?° Therefore,
the collapse of pollinator populations will directly
affect crop yields, undermining livelihoods and
creating economic instability in regions dependent
on agriculture. The loss of wetlands, which act as
natural water filtration systems, results in increased
water contamination and reduced water quality,
posing health risks to communities and creating
higher operational costs for businesses. Each
hectare of wetland loss is estimated to cost
communities an average of $1,840 per year, with
the figure rising to as much as $8,000 annually
in more developed regions.?'

Transition risks: These risks arise from societal
responses to biodiversity loss, including shifts
in policies, markets, technologies and consumer
preferences. As awareness of biodiversity-related
risks grows, governments are implementing stricter
regulations aimed at conservation and sustainable
resource management. New legislation, such
as protected area expansions, deforestation
bans and mandatory biodiversity disclosures for
corporations, increases compliance costs and
necessitates changes in operational practices.
In 2019, the Netherlands introduced stricter
regulations to curb nitrogen emissions from
intensive livestock farming. As a result, permits for
high-emission activities were suspended, leaving
some farms unable to operate and triggering
financial insolvency for several borrowers.?2 Market
trends are also shifting, as investors increasingly
scrutinize companies’ biodiversity footprints and
integrate nature-related risks into their financial
assessments. Technological changes aimed at
mitigating biodiversity loss, such as regenerative
agriculture, could disrupt traditional industries
that fail to adapt. Companies with unsustainable

practices may face reputational damage and loss of
market share as consumers demand more ethically
sourced and environmentally responsible products.

« Systemicrisks: The most profound and potentially

catastrophic threats posed by biodiversity loss
are systemic in nature, affecting not just localized
ecosystems but entire socioeconomic and
ecological frameworks. As biodiversity degradation
progresses, the resilience of natural systems
declines, amplifying the risk of abrupt, large-scale
collapses. More than half of global gross domestic
product (GDP), equivalent to $41.7 trillion, is
dependent on healthy biodiversity and ecosystem
services.?® Yet, one in five countries faces a high risk
of ecosystem collapse due to declining biodiversity
and the loss of critical natural functions.?* The
degradation of ecosystem services impacts a
wide range of sectors, including agriculture, health
and energy, by reducing productivity, increasing
vulnerability to climate extremes and undermining
natural processes.

Furthermore, as natural systems degrade,
financial systems become increasingly vulnerable.
Insurers face rising claims from natural disasters
exacerbated by ecosystem loss, while investors face
depreciating assets linked to declining biodiversity.
Interconnectedness between ecosystems and
economic activities means that the collapse of one
system can trigger cascading failures across multiple
sectors, leading to widespread instability.



Table 1: Categories of risk caused by biodiversity loss.

LS DESCRIPTION Sl A oL EXAMPLES

CATEGORY AFFECTED

PHYSICAL Direct impacts Agriculture Pollination decline: Reduction in bee
resulting from the Fisheries populations leading to crop decreases
degradation of Healthcare Increased climatic losses: Decline
natural ecosystems Communities of natural barriers like mangroves leading
and the subsequent to increased losses from weather events
loss of ecosystem like cyclones
services

TRANSITION Risks arising from Businesses Regulatory changes: Implementation
shifts towards Investors of stricter environmental laws affecting
sustainable Consumers operational costs
praFtlces, including Market shifts: Consumer demand moving
policy changes, towards sustainably sourced products,
regulatory measures impacting businesses that do not adhere
and evolving to such practices
market preferences
aimed at mitigating
biodiversity loss

SYSTEMIC Broad, Global economy Financial instability: Increased insurance
interconnected risks Financial institutions claims and reduced asset values in
that can lead to the Countries biodiversity-dependent sectors
collapse of entire Public health crises: Emergence of new
REES RIS O diseases due to ecological imbalances
economic systems
due to cumulative
environmental
degradation

10




2. Insurance sector and
biodiversity




The escalating loss of biodiversity poses significant
risks not only to ecological balance but also to
economic stability and human well-being. The
insurance industry, with its expertise in risk
management and financial protection, is uniquely
positioned to contribute to biodiversity conservation.

Ecosystem- and species-level threats, such as
habitat destruction, overexploitation, pollution,
invasive species and climate change, directly
jeopardize biodiversity. The insurance industry can
counteract these threats through insurance products,
underwriting policies and enabling investments:

- Parametric insurance: Insurers can develop
parametric policies that provide immediate payouts
to be used for restoration based on predefined
environmental triggers, such as specific weather
events or ecological indicators. For example,
parametric insurance has been used to protect
coral reefs in Mexico’s Quintana Roo region,
providing rapid funds for reef restoration following
hurricane damage.

- Liability insurance: Insurers can offer coverage
for environmental damages, which can encourage
companies to adopt preventive measures and
adhere to environmental regulations, thereby
reducing activities that lead to biodiversity loss.

This chapter explores the multifaceted role that
insurance can play in safeguarding biodiversity,
detailing mechanisms through which insurers can
support conservation efforts, the investment potential
within the insurance sector and the reciprocal benefits
that biodiversity confers upon the insurance industry.

« Sustainable underwriting practices: Incorporating
environmental risk assessments into underwriting
processes can incentivize clients who implement
biodiversity-friendly operations. By offering
favourable terms such as premium discounts to
these clients, insurers can promote sustainable
practices across various industries.

. Securing investments: Investments towards
ecosystem-based economies can be encouraged
by de-risking investments through insurance
products.

- Facilitating biodiversity credits and offsets:
Insurers can support the creation of markets
for biodiversity credits, enabling companies to
offset their ecological footprint by investing in
conservation projects.

- Investing in conservation projects: By allocating
funds to initiatives aimed at preserving and
restoring natural habitats, such as reforestation
or wetland restoration, insurers can contribute to
the overall health and resilience of ecosystems.



Table 2: Insurance products for threats to ecosystem and species-level risks

THREAT

Forest and steppe
fires caused by
naturally occurring
events, such as
droughts

Forest and steppe
fires caused by
human-related
activities, such

as unattended
campfires, discarded
cigarettes, burning
debris, slash and
burn farming, etc.

Destruction of
wetland ecosystems
due to droughts

Coral reef destruction
due to oil spills,
massive pollution,
mining accidents

Coral reef destruction
due to maritime
accidents, including
ship grounding

INSURABILITY

Yes

Yes

Yes

Yes but taken
up by potential
polluting industries

EXAMPLES OF INSURANCE

Potential insurance product: Forestry insurance

Perils covered: Fire (wildfires, lightning and accidental ignition),
windstorms, snow, ice and hail damage, floods, earthquakes and
pest infestations and diseases (in certain markets)

Swiss Re’s forestry insurance has been deployed in
multiple countries, including Chile, China, France, South Africa
and Sweden.? In Chile, for example, insurance coverage for
forestry plantations includes protection against fire, hail, frost
and wind damage. The policies also include firefighting cost
reimbursement, ensuring rapid response to minimize damage.

Insurance product: Parametric wetland ecosystem insurance

Perils covered: Hurricanes and tropical storms, flooding, drought
and wildfires

China’s National Wetland Park Insurance: A parametric
insurance solution was implemented to protect the gross
ecosystem product (GEP) value of a National Wetland Park in
China against risks from typhoons and droughts.?® This innovative
approach ensures that financial resources are available to
support the park’s ecological functions following such events.

Insurance product: Environment liability insurance

Perils covered: Covers the financial liability of the insured
party as defined by legal frameworks (such as international
maritime liability)

Incidents involving ships such as MS Caledonian Sky
and MV Wakashio have caused damage to reefs in countries
such as Indonesia and Mauritius.?’” After the MV Wakashio oil
spill in Mauritius, insurance paid compensation to fishers and
fishmongers affected by the incident.?® Liability as determined
by various local and international frameworks is being paid by
insurers for other such occurrences.



THREAT

Coral reef destruction
brought about by
naturally occurring
events such

as storms and
hurricanes

Mangrove destruction
due to typhoons/
hurricanes/cyclones

Human-wildlife
conflict, possibly
resulting in species
extinction

INSURABILITY

Yes

Yes. Unlike coral
reefs, mangroves
do not usually
require rapid post-
storm interventions
in order to
survive. In this
case, an indemnity
insurance policy
(non-parametric)
can also be used.

Yes

EXAMPLES OF INSURANCE

Insurance product: Parametric coral reef insurance

Perils covered: Tropical cyclones and floods. The policy

uses a parametric trigger mechanism, meaning payouts are
automatically activated based on predefined parameters such as
the cyclone’s maximum windspeed and its proximity to the reef.

Fiji’s first coral reef insurance programme uses
parametric insurance to provide funds for restoration.?® The
payout amount increases depending on the wind speed and
the proximity of the hurricane to the reef. When payouts are
made, the policyholder will lead rapid reef response activities
(e.g. reattaching broken corals and debris clean-up) and provide
community assistance activities to alleviate food and water
security concerns caused by storm damage. Fiji’s Vatuvara
Foundation (VVF) is the policyholder of the insurance.

Insurance product: Parametric mangrove ecosystem insurance

Perils covered: This insurance policy is designed to provide
financial protection against damage to mangrove forests
resulting from hurricanes. The policy uses a parametric trigger
mechanism, meaning payouts are automatically activated based
on predefined parameters such as the hurricane’s wind intensity
and its proximity to the protected mangrove area.

The San Crisanto Mangrove Insurance Programme in
Mexico provides protection against the effects of hurricanes.*°
Insurance is automatically activated when a hurricane hits the
protected area. The community receives up to $100,000 to repair
damage caused by the hurricane, depending on wind intensity
and proximity to the centre of the protected area.

Insurance product: HWC insurance

Perils covered: This insurance scheme is designed to
compensate small-scale farmers for losses resulting from
interactions with wildlife, specifically crop damage (the
destruction or loss of crops due to wildlife incursions) and
livestock predation (the loss of livestock caused by predatory
wildlife species). Additionally, coverage is provided for human
injury or fatality (incidents where individuals are harmed or killed
by wildlife). The product also covers destruction of property
because of negative interactions with wildlife.

1. The Livelihoods Insurance from Elephants (LIFE) project

in Kenya and Sri Lanka aims to facilitate private markets to
insure small-scale farmers against damages caused primarily
by elephants.® The project operates in regions where human-
wildlife conflict is a serious threat to livelihoods and biodiversity,
with active participation from private insurers to address this gap
in the market.

2. The Human-Wildlife Conflict Insurance and Compensation
scheme launched in Kenya by the Government of Kenya
leverages public-private partnerships through its administration
and management by private entities in the insurance sector.



The decline in biodiversity introduces physical,
transition and systemic risks that can disrupt
economies and societies. The insurance sector can
mitigate these risks through:

- Parametric insurance solutions: Insurers can
develop policies that provide immediate financial
support based on predefined triggers to businesses
and communities following ecological disasters
such as floods intensified by deforestation or
coral reef loss. These products can help reduce
the recovery time and fiscal shock associated with
ecosystem-driven disasters.

- Business interruption insurance: Coverage
can be offered for businesses affected by
biodiversity-related disruptions, such as supply
chain interruptions due to loss of natural resources,
including, for example, fishery collapse or crop
failures from pollinator decline.

« Insurance-backed sovereign response
mechanisms: Insurance schemes can be
established to provide rapid liquidity to
governments following biodiversity-related
disasters, enabling immediate action for controlling
zoonotic disease outbreaks, restoring ecosystem
services or supporting affected communities,
thereby reducing long-term economic impact.

- Sovereign risk pools: Regional or global sovereign
risk pools can help share the financial risks of
biodiversity and climate-related shocks. These
pooled instruments increase affordability and
access to payouts for member countries, while
enabling coordinated investments in ecosystem
resilience and nature-based disaster risk reduction..

« Risk assessment integration: Insurers can
incorporate biodiversity risk assessments into
underwriting criteria to identify and manage
potential exposures related to biodiversity loss.
This proactive approach enables insurers to adjust
coverage and pricing accordingly.

- Client engagement: Insurers can collaborate with
policyholders to develop risk mitigation strategies
that address biodiversity-related challenges such
as regulatory penalties, reputational damage or
raw material scarcity.

« Green bonds and environmental impact
investments: Capital can be allocated to
financial instruments that fund environmental
conservation projects, such as reforestation or
habitat restoration. These investments support
the transition to a sustainable economy while
yielding financial returns.

« Public-private partnerships (PPPs): Insurers can
collaborate with governments and conservation
organizations to finance large-scale biodiversity
projects, such as the establishment and
management of protected areas, ensuring long-
term conservation efforts. An example of this
approach is the use of habitat banks, which are
conservation areas created or restored to generate
biodiversity credits that can be sold to developers
needing to offset their environmental impacts.

- Blended finance mechanisms: Combining public
and private funds can reduce investment risks
associated with biodiversity projects, attracting
more capital into conservation initiatives that might
otherwise be deemed too risky.

Alongside the well-recognized positive impacts
of insurance on biodiversity, it is important to
acknowledge the negative consequences that could
arise from the complex interconnections between
the insurance sector and biodiversity. Insurance has
historically supported activities that harm biodiversity,
such as fossil fuel extraction, deforestation and
industrial agriculture. Underwriting can create
moral hazard by shielding businesses from the
consequences of environmental damage, while
high premiums or denial of coverage can exclude
green technologies and vulnerable communities. In
agriculture, evidence shows that crop insurance can
drive unsustainable practices, such as increased
water-intensive farming, exacerbating resource



depletion.3? Additionally, insurers’ investment
portfolios can finance environmentally destructive
industries, reinforcing biodiversity loss rather than

Insurers should view biodiversity conservation as
integral to their core business strategy. Biodiversity
offers essential natural defences that help mitigate
physical, transition and systemic risks, thereby
strengthening the resilience of insurance markets
and reducing long-term financial exposure.

Healthy ecosystems protect investments against

catastrophic risks and promote stability in agricultural

production, potentially reducing financial losses and
lowering claims numbers:

+ Reducing catastrophic risks: Natural barriers like
mangroves and coral reefs reduce storm surge energy
significantly, minimizing flood damage to coastal
properties and infrastructure. Their degradation
can result in higher claims for property damage,
business interruptions and costly disaster recovery.

« Maintaining agricultural stability: Biodiversity
supports food production by providing essential
services like pollination, pest control and soil fertility.
Effective ecosystems reduce crop failures, stabilize
yields and lower agricultural insurance claims.

Biodiversity enhances insurers’ ability to adapt
to changing regulatory, market and technological
landscapes:

« Improving risk assessment accuracy: Stable
ecosystems provide more predictable
environmental conditions, facilitating precise risk
modelling and premium calculations. Biodiverse
regions experience fewer disruptions in crop yields,
water supply and disaster frequency.

« Aligning with evolving standards: Insurers that
incorporate biodiversity considerations into their
underwriting and investments are better positioned

mitigating it. Insurers need to adapt their strategies
to address these biodiversity-negative outcomes.

to comply with emerging regulations and market
expectations tied to frameworks such as the
Kunming-Montreal Global Biodiversity Framework.

Biodiversity supports the stability of broader financial
and economic systems, reducing the potential for
market-wide disruptions:

« Strengthening financial resilience: Ecosystem
degradation can cause economic shocks that
impact supply chains, public health and financial
markets. Preserving biodiversity promotes
economic stability, keeping risks insurable and
premiums affordable.

« Preventing long-term environmental degradation:
Loss of ecosystem services, such as water
purification, carbon sequestration and disease
regulation, can exacerbate risks across insurance
sectors. A proactive focus on biodiversity
conservation mitigates these systemic threats,
ensuring long-term industry sustainability.

Insurers that recognize biodiversity’s role in mitigating
physical, transition and systemic risks can integrate
nature into their risk management strategies. This
approach can strengthen financial resilience and
support a more sustainable global economy.33

Yet, despite biodiversity’s critical role in risk mitigation,
only 26 percent of insurance supervisors globally
have issued or are planning to issue guidance on
nature-related risks.(Add ref no.) Closing these gaps
by strengthening regulatory frameworks, improving
risk data and building industry capacity is essential
to fully integrate biodiversity into insurance risk
management and unlock its potential to enhance
financial resilience.



2.3 Global examples of biodiversity-related insurance

The table below presents global examples of

biodiversity insurance implemented to address

diverse threats to biodiversity. The BIOFIN Catalogue

Table 3: Examples of biodiversity-related insurance produc

Type of threat

to biodiversity

Country

Implementation
organizations

provides details on nature-related insurance

products.®*

Perils
covered

Use of claim
payouts

Governance
mechanism

Human-wildlife
conflict

Coral reef loss®®

Mangrove
degradation®®

Water ecosystem
loss®”

Kenya

Nepal*

Sri Lanka*

Bhutan*

Fiji

Indonesia*

Mexico

Colombia*

Government of
Kenya, Local insurers

Government of
Nepal, Local insurers

Wildlife and Nature
Protection Society
Department

of Wildlife
Conservation

Ministry of
Agriculture

Vatuvara Foundation
Willis Tower Watson
Pacific Catastrophe
Risk Insurance
Company

Ministry of Marine
Affairs and Fisheries
Swiss Re

Ocean Risk and
Resilience Action
Alliance (ORRAA)
Blue Planet Fund

ClimateSeed
San Crisanto-
Foundation
AXA Climate
AXA Mexico

World Wildlife Fund
Local Insurer
UNDP

Property
damage,
human death
and injury,
crop damage

Crops and

livestock

Killing of
Sri Lankan
leopards

Crops and
livestock loss

Cyclones

Hurricanes

Wildfire

Compensation
to affected
households

Compensation
for loss of crops
and livestock

Compensation
for Livestock

Compensation
for livestock
and crops

Reef response
and community
assistance
activities

Reef response
and community
assistance
activities

Mangrove
restoration,
livelihood
support

Paramos
restoration,
public-private
investment
protection

National Wildlife
Compensation
Programme

Agricultural
insurance

Government-led
insurance and
non-monetary
compensation
for livestock
losses

Government-
led agricultural
insurance

Local
community-
led

Government-led

Community-
based

Water Fund —
public-private
stakeholders
investors
governance

*Indicates ongoing pilots by UNDP’s BIOFIN and IRFF teams
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3. Designing insurance
for biodiversity

Developing insurance solutions for biodiversity
protection requires a structured approach that
integrates ecological, financial, legal and social
considerations. Effective design involves first
identifying whether insurance is the correct financing
mechanism and then defining the building blocks
essential to the creation of biodiversity-related
insurance products.

The framework is informed by practical insights from
the development of biodiversity-linked agricultural
insurance in Nepal and water fund insurance
in Colombia. In Nepal, BIOFIN is supporting the

This decision support tool offers a framework
for assessing the feasibility of using insurance
as a mechanism to address biodiversity risks. It

serves as a flexible template that can be adapted

implementation of the national agricultural insurance
scheme by integrating human-wildlife coexistence-
related principles. This approach aims to protect
the country’s valuable wildlife while simultaneously
strengthening financial resilience in the agriculture
sector. Colombia’s water fund insurance, born out
of an Insurance Innovation Challenge implemented
by UNDP Insurance and Risk Finance Facility,
UNDP Colombia, Fasecolda and Banca de las
Oportunidades, is an innovative parametric insurance
product designed to protect aquatic ecosystems
such as padramos and mangroves, which are vital for
water regulation, biodiversity and climate resilience.

to a range of biodiversity contexts, including
coastal resilience, human-wildlife coexistence
and ecosystem restoration.




IDENTIFY RISK
TO BIODIVERSITY

DESCRIBE CONTEXT

(location, vulnerability,
risk, time series)

Is biodiversity loss
significant?

Is economic loss
significant?

Is the cause
of the risk identifiable?

Are risk data on frequency,
severity, trends available?

Figure 1: Decision support tool for using insurance to address biodiversity risks

No significant loss

Consider non-financial

or regulatory interventions
(e.g. protected areas,
enforcement, education)

Prioritize ecosystem
restoration, community-based
conservation, and policy
reforms

Can the biodiversity-related
asset or service at risk be

valued (e.g. tourism, fishery
yield) for insurance design?

8

Explore alternative data
sources including global
datasets that can be
extrapolated

Is there a functional insurance
market present?

8

Combine Insurance with
appropriate risk reduction
approaches

Move to Insurance product design
process using the building blocks

88

EXPLANATIONS
FOR USERS

Economic loss:

Broader impact on people
or sectors (e.g. livelihoods,
productivity).

Asset/service value at risk:
Specific pricing of the
biodiversity feature at risk
(e.g. fishery yield, crop yield,
tourism revenue).

Risk reduction strategies:
Actions like buffer zones,
species corridors, fire breaks and
community-based conservation.

Alternative finance tools:
Options such as grants, green
bonds, conservation trust
funds or blended finance when
insurance is not feasible.

Structured risk data:

Includes frequency, severity and
time series (e.g. drought events,
flood patterns, fire occurrence).

Extrapolated data:

Use global datasets

(e.g. normalized difference
vegetation index or NDVI,
precipitation indices) when local
data are limited.

Functional insurance market:
A market where regulatory

approval, insurer capacity and
delivery channels are in place.

Apply structured risk
mitigation measures

(e.g. buffer zones, species
corridors, habitat banks)

Strengthen enabling environment
(e.g. regulatory reforms, fiscal
incentives)

Use complementary finance
tools (e.g. green bonds, grants,
blended finance)




Key considerations when using the decision
support tool:

O ORORENO

20

The flowchart in figure 1is a simple decision-making tool to determine appropriate use of insurance,
since not all biodiversity risks can or should be transferred to an insurer. Once the risk has been
assessed, the next questions in the tool relate to the significance of the biodiversity loss. This can
draw from existing plans or targets from the Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES) or from National Biodiversity Strategy Action Plans.

Cultural and religious factors can also help define what the “significance of biodiversity loss’
might mean in a country context.

Economic loss or financial loss is the value of production (crops or livestock), land, coral reef or
mangrove area that is at risk or threatened, and the significance can be determined relative to
the total area (of mangroves or coral reefs) and the corresponding value.

Data are essential in determining the design of insurance as well as the frequency and severity of
occurrence of the threat. In human-wildlife conflict cases, the correlation between wildlife deaths
and incursions into farms is not always readily available, but a good triangulation of data from
government and private insurers can be applied; otherwise, data transfers from similar situations
based on the literature or actual data from similar contexts may be used.

Insurance should not replace risk reduction measures, but rather, should complement them as
part of an integrated risk management strategy. In Nepal, for example, a holistic approach is being
implemented to enhance the effectiveness of the national agricultural insurance scheme and
promote coexistence between humans and wildlife. Nepal’s approach aligns well with the decision
support tool by demonstrating how insurance can be effectively integrated with complementary
risk reduction strategies. Its structured focus on four pillars including literacy, access, capacity-
building and collaboration can be applied at various stages of the tool to strengthen both the
enabling environment and the design of insurance solutions for biodiversity-related risks.



Figure 2: Building blocks for effective biodiversity insurance coverage

Assessing natural assets
and their value

Sustainable premium
financing
and governance

Creating insurance products that address biodiversity
risks requires assembling key building blocks that
collectively provide a framework for effective
coverage. These building blocks are interconnected
and require careful coordination to ensure the
success and sustainability of the insurance product.
By no means are these building blocks construed
to be sequential in nature; they can be adapted
to suit different contexts and entry points. For
example, Nepal’s experience in developing a national
agricultural insurance scheme that incorporated
human-wildlife coexistence followed an approach
that began with (1) a policy and institutional review;
(2) risk valuation and preventive practices; (3)
stakeholder mapping; (4) feasibility assessment;
and (5) product development. Nepal’s steps 2, 4
and 5 are clustered under the block on product
design in this framework.

The foundation of biodiversity insurance lies in
accurately assessing natural assets and understanding
their value. To frame biodiversity in a way relevant to
insurance, itis essential to clearly define biodiversity’s
value, which includes both its ecological functions
and economic benefits. Identifying who owns or
holds rights over this asset value, whether it be
governments, local communities, private entities
or conservation organizations, is equally critical.
Establishing ownership and value attribution enables
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Stakeholder mapping
and engagement

Legal and regulatory
framework

Product design

insurers to design appropriate coverage models and

ensure equitable distribution of financial benefits.

This process includes:

« Mapping ecosystems: Creating detailed inventories
of natural assets such as coral reefs, mangroves,
forests, wetlands and biodiversity hotspots.
Geographic Information Systems (GIS) and remote
sensing technologies can be used to gather
comprehensive data.

« Valuing ecosystem services: Estimating the
economic, social and environmental benefits
provided by ecosystems. This includes provisioning
services (e.g., food, raw materials), regulating
services (e.g., carbon sequestration, flood control),
cultural services (e.g., tourism, recreation) and
supporting services (e.g., nutrient cycling, habitat
provision).

« Quantifying vulnerabilities: Identifying which
ecosystems are most susceptible to risks such
as climate change, habitat destruction, invasive
species, pollution and overexploitation.

« Applying valuation frameworks: Using methods
such as the total economic value (TEV) framework,
gross ecosystem product (GEP) and natural capital
accounting to quantify the value of ecosystem
services. These frameworks aid in setting
appropriate premiums and designing effective
payout mechanisms.

« Evaluating socioeconomic dependencies:
Understanding how communities and industries
depend on biodiversity and how their livelihoods
are impacted by ecosystem degradation.



It is crucial to ensure inclusivity, legitimacy and
effectiveness in designing biodiversity insurance
products. Relevant stakeholders include:

« Governments: Environment, finance, agriculture
and tourism ministries and regulatory agencies
responsible for policymaking, funding and
enforcement.

« Conservation organizations: NGOs, research
institutions and advocacy groups working to
protect ecosystems and promote sustainable
practices.

» Private sector actors: Insurance companies,
reinsurance firms, agribusinesses, tourism
operators, fisheries and forestry companies whose
business models intersect with biodiversity.

+ Local communities and indigenous peoples: Those
directly affected by biodiversity loss, who often
possess valuable traditional knowledge about
ecosystem management.

» Civil society groups: Networks and coalitions
advocating for environmental justice, equity and
inclusive development.

In Nepal, the stakeholder analysis first ascertained
the reasons for low uptake of agriculture insurance
despite an 80 percent subsidy on premium
payments. All stakeholders raised concerns about
moral hazard issues, untimely and unfair payment,
and poor administration of agricultural insurance.
Although all stakeholders, including community
institutions, the private sector, local governments
and management authorities of the protected areas,
expressed willingness and interest in participating in
the insurance scheme, they also demanded minimal
administrative burdens, transparent valuation and
limited transaction costs, together with fair and
timely payment.
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Insurance solutions must operate within established

legal and regulatory frameworks to ensure

legitimacy, compliance and effectiveness. Key
considerations include:

« Understanding regulatory requirements: Reviewing
existing insurance, environmental and conservation
laws relevant to biodiversity protection.

« Navigating ownership rights: Clarifying ownership
of natural resources, especially where communal
or customary rights may apply.

« Aligning with international agreements: Ensuring
compliance with global frameworks such as
the Convention on Biological Diversity and the
Kunming-Montreal Global Biodiversity Framework.

« ldentifying gaps: Recognizing regulatory barriers
that may hinder the development or scaling of
biodiversity insurance products.

« Advocating for policy support: Collaborating with
policymakers to establish enabling environments
for innovative insurance solutions.

In Colombia, three articles were approved in
Colombia’s National Development Plan (2022—-2026)
with IRFF support, enabling the issuance of non-
agricultural parametric insurance. This created the
necessary legal space for innovation in ecosystem-
based insurance products.

The policy and institutional environment in Nepal
supports the implementation of insurance schemes
in alignment with the 16th periodic development
plan, which placed high priority on rolling out
insurance to cover wildlife-related losses of crops
and livestock. Moreover, the Agriculture, Livestock
and Herbs Insurance Directive of Nepal, 2022, issued
by the Insurance Board, requires non-life insurance
companies to allocate at least 5 percent of their
insurance portfolio to agriculture, livestock and herbs.



Premium financing mechanisms must be designed
to ensure the long-term viability and scalability
of biodiversity insurance products. Essential
components include:

« Blended finance: Combining grants, premiums,
investment returns and donor contributions to
diversify funding sources.

« Public-private partnerships: Engaging insurers,
governments, NGOs and investors to pool
resources and share risks.

» Biodiversity-linked bonds and securities:
Developing financial instruments that attract capital
for conservation and resilience-building projects.

« Governance structures: Establishing oversight
bodies, advisory boards or steering committees
made up of stakeholders to enhance transparency,
accountability and coordination.

+ Monitoring and evaluation: Implementing
performance assessment frameworks to ensure
financial sustainability and effectiveness in
achieving biodiversity protection goals.

Colombia’s water fund insurance secured premium
funding through a combination of private sector
contributions, public capital investments and support
from international donors. This diversified approach
ensures financial sustainability and shared ownership.
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Effective product design is essential to ensure that

insurance solutions adequately address biodiversity

risks and provide incentives for conservation. Key
elements include:

« Defining coverage: Determining which biodiversity
risks are insured, for example, habitat destruction,
climate-induced disasters, invasive species and
human-wildlife conflict.

« Establishing triggers: Identifying objective criteria
for payouts, which may be based on weather-based
parameters (e.g., wind speed, rainfall, temperature)
or physical indicators (e.g., population decline,
habitat degradation).

- Data sourcing: Establishing reliable sources of
data from governments and other stakeholders
to facilitate the product design process.

« Pricing models: Setting premiums that reflect the
value of natural assets, the likelihood of adverse
events and the cost of restoration or mitigation.

« Incorporating incentives for conservation:
Designing policies that reward sustainable
practices and penalize harmful activities.

« Claims processes: Creating efficient and transparent
systems for assessing losses and disbursing funds
and harnessing technological advancements and
innovations to further streamline claims reporting,
verification and payment.

The structured use of the building blocks was key in
the development of Colombia’s water fund insurance,
an innovative parametric insurance product tailored
to local ecosystem risks. The scheme is based on a
precipitation index, with negative anomalies triggering
early forest fire alerts that enable pre-emptive
mitigation in pdramo areas. Compensation is linked
to the cost of fire prevention activities, ensuring that
payouts are timely and directly support ecosystem
protection efforts.



Building blocks for insurance product:
case of Water Fund Insurance

Assessing
natural assets
and their value
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Nepal’s insurance product design incorporated
the valuation of risk (sum insured) based on either
production costs or the value of agricultural
output. Where data were available, claim ratios
for crops and livestock were analysed in correlation
with wildlife predation. The study assessed four
insurance modalities:

(@) Community-based insurance

(b) Upscaling of existing insurance products
(e.g., agricultural insurance),

(c) Development of innovative products
in collaboration with private insurers

(d) Creation of a new product focused solely on
wildlife-related losses to crops and livestock.

These modalities were evaluated against 10
predefined criteria, revealing that three (community-
based insurance, upscaling existing products and
development of innovative models) were considered
feasible. The findings were validated at both the
study sites and national level with key stakeholders.

A key feature of Nepal’s approach is the emphasis
on achieving a minimum threshold of participation
to enhance the scheme’s viability. The government
currently allocates $11.6 million annually as an
agriculture insurance subsidy, which could benefit
farmers near protected areas, provided that challenges
such as moral hazard and implementation hurdles are
addressed. Given that over 30 commodity-specific
insurance policies already exist, promoting these
products at the group level could lower transaction
costs for both farmers and insurers. Consequently,
upscaling and improving the effectiveness of existing
products was identified as the most viable financial
solution for addressing wildlife-related losses.
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PAS)

Biodiversity is declining at an alarming rate due to a combination of ecosystem-level and species-level
threats. Ecosystems such as forests, wetlands, coral reefs and mangroves are being degraded or lost,
while species face increasing pressure from habitat destruction, overexploitation, invasive species and
climate change. This loss is creating physical, transition and systemic risks that threaten ecosystems,
economies and long-term resilience, underscoring the urgent need for coordinated action.

Insurance can serve as a critical enabler in biodiversity protection, by transferring risk, incentivizing
preventive action and enabling faster recovery. Innovative mechanisms such as Colombia’s parametric
water fund insurance and Nepal’s biodiversity-linked agricultural scheme demonstrate the potential of
insurance to support both conservation and community resilience.

The building blocks outlined in this report offer a practical pathway for countries and partners to develop
biodiversity insurance solutions. These include assessing ecosystem value, engaging stakeholders,
navigating regulatory frameworks, securing sustainable financing and designing effective products.

Insurance must be combined with other risk reduction measures. It cannot stand alone. Integrated
approaches that promote coexistence (as seen in Nepal), restore degraded ecosystems and reduce
vulnerability are essential to maintain insurability and ecological integrity.

Cross-sectoral collaboration is essential. Governments, insurers, regulators, conservationists, communities
and donors must work together to create enabling environments and innovative financial models that
scale biodiversity insurance solutions.

Negative impacts must be avoided: While insurance can promote biodiversity, it can also reinforce
harmful practices if poorly designed — such as by underwriting environmentally destructive activities
or excluding green solutions. Insurers must integrate safeguards and monitor the ecological impact of
both products and investments to avoid unintended consequences. Impact measurement must be an
essential element of any insurance scheme. After deploying insurance, effective risk avoidance must
be measured, by asking, for example, whether the insurance scheme has prevented deterioration of
human-wildlife conflict. The extended version of this report will also include impact measurements with
respect to insurance firms adopting disclosure frameworks and moving into nature-positive investments.

The cost of inaction is high. For example, each hectare of wetland loss can cost up to $8,000 annually
in developed areas,®® and the loss of a single jaguar in Argentina has been valued at $1.8 million in
environmental damage.® These figures underscore the need for forward-looking financial tools that
protect nature as a shared asset.

This is the moment to act. By incorporating insurance into biodiversity finance plans and restoration
efforts, we can secure vital ecosystems, support vulnerable communities and build a more resilient,
nature-positive future.
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