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Preface

Members of ClimateWise are working with the Cambridge Institute for Sustainability Leadership (CISL) and
academic partners from the University of Cambridge to determine a common language and framework
for financial institutions to identify and assess nature-related financial risks and opportunities so that these
can be measured and managed.

Building on CISL’s Nature-related financial risks workstream, including Why Nature Matters: Nature-
related risks and opportunities for insurance underwriting and Roadmap: Identification and integration of
nature-related risks and impacts in underwriting and insurance brokerage, the next phase of work
involved the development of use cases with insurance companies that demonstrate how nature-related
opportunities can manifest in their portfolios. The opportunity use cases were developed using the LEAP
approach from The Taskforce on Nature-related Financial Disclosures (TNFD) framework as a grounding

model.

This paper is one of a series of use cases, each assessing a specific type of nature-related financial
opportunity. The insurance companies led the opportunity assessment process and subsequent write-ups
in close collaboration with the CISL team, who offered guidance, input and support.

The purpose of these use cases is to enable and galvanise further assessments of nature-related
opportunities across the insurance industry. In detailing opportunity assessment process, this document
aims to provide examples for the wider financial sector. Insurance firms are vulnerable to nature-related
financial risks; and the financial materiality of nature loss evidenced constitutes an urgent call to action.

Insurance companies have started to engage internally on nature loss and catalysing external
conversations with clients and investee companies, these use cases are an example of this. Through these
conversations, collaborative strategies to mitigate nature loss and support a transition to a nature-positive
economy can emerge. Aligned with The Kunming-Montreal Global Biodiversity Framework (GBF), which
requires that we fully need the financial system to allow nature to start recovering by 2030, 1 providing
examples of bringing nature into mainstream financial decision-making will pave the way for other

financial firms to follow suit.



https://www.cisl.cam.ac.uk/centres/centre-for-sustainable-finance/nature-related-financial-risks
https://www.cisl.cam.ac.uk/resources/publications/why-nature-matters-nature-related-risks-and-opportunities-insurance
https://www.cisl.cam.ac.uk/resources/publications/why-nature-matters-nature-related-risks-and-opportunities-insurance
https://www.cisl.cam.ac.uk/resources/publications/roadmap-integration-nature-related-risks-in-underwriting
https://www.cisl.cam.ac.uk/resources/publications/roadmap-integration-nature-related-risks-in-underwriting
https://tnfd.global/
https://www.cbd.int/gbf
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Executive Summary

The Philippines is highly exposed to climate-related risks such as typhoons and storm surges. These risks
threaten lives, livelihoods, and ecosystems, and increasing losses from insured assets also present an
insurability problem. Howden operates within the Philippines, serving corporate and public sector clients
from its Manila office by providing insurance broking and risk advisory services to many actors in the
fishing and mariculture industries.

Using the Taskforce on Nature-Related Financial Disclosure's (TNFD) Locate, Evaluate, Assess and Prepare
(LEAP) methodology, this use case seeks to establish how insurance can play a role in enabling
opportunities within the Nature-based Solutions (NbS) space to help protect vulnerable marine
ecosystems and to increase the resiliency of coastal communities.

This use case studies the municipality of Bolinao, Philippines, an area dependent on its biologically diverse
marine ecosystem for coastal resiliency and economic benefits. Focussing on mangroves, corals and
seagrass beds, this paper identifies insurance solutions that can help build resiliency within marine
ecosystems and associated communities. These include cover for Marine Protected Areas (MPAs),
insurance against ocean warming events and insurance against ecosystem damage from storms.

This use case suggests that these be implemented in tandem with the designation of new MPAs and are
designed to incentivise long term resilience building by offering premium reductions in exchange.
Furthermore, the cover could be sustainably financed through the generation of carbon credits.

Designing policies to protect natural assets in emerging and developing markets requires an enhanced
duty of care on behalf of the insurance market. This paper seeks to provide guidance on the kinds of
considerations that should be made to ensure inclusivity and effectiveness. This includes establishing an
understanding of existing governmental and non-governmental disaster risk management and response
strategies and organisations operational within the area, as well as understanding site-specific
socioeconomic conditions which may influence or be influenced by the introduction of insurance. Within
this case study this is illustrated by a prolific capture fishing and mariculture industry that supports
livelihoods while having a considerable impact on the health of the marine ecosystem.

To understand the local context in more detail and ensure an effective and equitable application of
insurance, this paper suggests that more on-the-ground research and stakeholder engagement is
required.

Investing in economical and equitable insurance solutions to support resilience building today has the
potential to protect the natural ecosystems and biodiversity underpinning them. It also contributes to the
long-term resilience of coastal communities and the viability of insurance within the region.
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Introduction

Nature provides a wide range of ecosystem services critical to human well-being. These services include
air quality and local climate, water security, food provision, habitat intactness, and hazard regulations.?
When nature is degraded or lost, these services can be disrupted, leading to risks such as food shortages,
water scarcity, and increased vulnerability to natural hazards.

Nature and biodiversity play a crucial role in enhancing resilience to environmental risks, and providing
stability and adaptability of ecosystems.® According the Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services (IPBES), an estimated 1 million species are at risk of extinction, with
alarming implications for ecosystems worldwide.* Healthy ecosystems can protect and mitigate the
impacts of climate change, reduce the severity of events like floods, hurricanes, and droughts, and
decrease communities' vulnerability to risks.> Furthermore, the degradation of the goods and services
nature provides poses a financial risk, as underscored by the findings of the UNEP FI’s Principles for
Sustainable Insurance Initiative report.®

Ecosystem Services:

“Benefits that people obtain from natural capital, such as air and water purification services, crop
pollination and the breaking down of waste. Biodiversity underpins the flow of benefits. Ecosystem

v

services are also known as ‘nature’s contributions to people’.

Source: CISL Handbook for Nature-related Financial Risks

The TNFD defines nature-related opportunities as activities that create positive outcomes for
organisations and nature by avoiding or reducing impact on nature or contributing to its restoration.’
Nature-related opportunities can occur:

i) when organisations mitigate the risk of natural capital and ecosystem services loss; and,

ii) through the strategic transformation of business models, products, services and investments
that actively work to halt or reverse the loss of nature, including implementing NbS or support
for them through financing or insurance.

Nature-related financial opportunities will vary according to the market, region and industry in which an
organisation operates. Some opportunities could include:

e transitioning to more efficient services and processes requiring less natural resources,

development of less resource-intensive products/services,
e access to biodiversity-related and/or green funds, bonds, or loans,
e resilience through the diversification of biodiversity-related resources, and

e enhanced reputational benefit as a pioneer in reducing nature loss and protecting/restoring
nature.



https://www.cisl.cam.ac.uk/system/files/documents/handbook-for-nature-related-financial.pdf
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Through its membership of ClimateWise, Howden has explored the potential for the role of mangroves,

coral reefs and seagrasses in supporting and protecting near shore fisheries in Bolinao, Philippines, and
how insurance could be used to help protect the financial resilience of small-scale fishing communities.

The LEAP Approach

To investigate the financial prospects associated with nature, this case focuses on the utilisation of

insurance to safeguard the economic stability of small-scale fishing communities in the Philippines. The
approach involves harnessing the protective qualities of mangroves, coral reefs, and seagrasses, which
enables greater resilience to the fishing industry in the Philippines.

To develop this opportunity use case, the LEAP (Locate, Evaluate, Assess and Prepare) approach from the
TNFD has been used to explore and implement nature-related financial opportunities. See the framework

in Figure 1 below:

Figure 1: The TNFD LEAP approach to identifying nature-related financial opportunities®
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Analysis and Findings

1. Locate your interface with nature

Howden Philippines is based in Manila and works with corporate and government clients operating within
the fishing and related industries, often with coastal Natural Catastrophe (NatCat) exposures. Howden
partnered with Blue Finance and AXA Climate to design and place insurance coverage for two Marine
Protected Areas (MPAs) in Belize and the Philippines, with the aim of bridging the financing gap in marine
conservation to promote financially self-sustainable MPAs that positively impact marine biodiversity and
local communities.® The Philippines is widely considered one of the most climate vulnerable countries in
the world, having experienced losses averaging 0.54% of GDP annually between 2000 and 2019.1° Partly
as a result of this, the Philippines has emerged as having one of the most comprehensive approaches to
disaster risk management and financing among emerging Asian economies,** which includes significant
insurance structures and has prompted wider industry interest.

1.1 Case Study Area

The Philippines is in the Coral Triangle, an area that is home to around 76% of all coral species and 37% of
the world’s coral reef fish.1? As an archipelago of over 7,000 islands, the Philippines is a hotspot for marine
biodiversity, hosting extensive coral reefs, mangroves, and seagrass beds. These ecosystems play a pivotal
role in supporting and sustaining the livelihoods of coastal communities and contribute significantly to
global fish catch through both commercial and small-scale fisheries. (See appendices 1, 2, & 3 for more
information on mangroves, seagrass and coral reefs.) However, the region is highly susceptible to the
impacts of storms and monsoons, which pose significant threats to both the biodiversity of the marine
ecosystem and the fishing communities that depend on it. Given the vastness of the marine ecosystem
and its crucial role in supporting livelihoods, the Philippines emerges as a natural focus with its extensive
marine biodiversity and the dependency of coastal communities on these ecosystems.

The coastal municipality of Bolinao sits on the northwestern part of Pangasinan, bounded by the South
Sea and the Lingayen Gulf (Figure 2). It is a microcosm of the biodiversity of the Philippines and the wider
Coral Triangle. The municipality is composed of 30 barangays (the native Filipino term for village, district
or ward denoting an administrative or political municipal subdivision), of which 23 are situated along its
rich coastal expanse; an indication of the close relationship between the marine environment and the
84,000 people who live there. Mainland Bolinao and surrounding areas, including Santiago Island and
Santiago Lagoon, boast diverse coastal waters and channels characterised by extensive coral reef flats,
seagrass beds and protected mangrove areas along the Balingasay River estuary and the South Sea coast.
This convergence of natural features underscores the critical role Bolinao plays in both local and global
marine ecosystems.
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Figure 2: The Municipality of Bolinao'3
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Key Takeaway

Coral reefs, mangroves and seagrass beds protect coastlines from storm surges and sea-level rise,
reducing the impacts of such risks and averting damage of more than USD 1.6 billion throughout the
Philippines. ** The Philippines is abundant in these ecosystems while being subject to an average of 20
cyclones per a year; providing the opportunity to develop tailored nature-based insurance products to
promote coastal resilience. Howden selected the Philippines for this use case, leveraging its presence in
the country and understanding of the local area. The choice of Bolinao as the project site was deliberate,
considering its abundance of all three ecosystems and the availability of data on these ecosystems.
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2. Evaluate dependencies and impacts on nature

The lives and livelihoods of coastal communities in the Philippines often depend on the ecosystem services
provided by coastal and marine ecosystems. The primary services delivered by these ecosystems include
their contribution to the health as well as productivity of fisheries, upon which a large proportion of the
population relies for income and sustenance, and through their contribution to the protection of the coast
from natural hazards, including typhoons. The dependence of coastal communities on marine ecosystems
makes them particularly vulnerable to human and climate-related impacts that may inhibit the provision
of ecosystem services. This section explores the current provision of services by the marine ecosystem
around Bolinao and the potential for climate-related damages.

2.1 Marine ecosystem dependencies and impacts

Approximately 25% of the ocean's fish rely on the health of coral reefs for their survival.?> Coral reefs,
spanning 27,000 sg. km in the Philippines, are crucial for the survival of 25% of the ocean's fish, supporting
over 4,000 species. Bolinao, within the Gulf of Lingayen's Fisheries Management Area (FMA) 6 (see
appendix 4), boasts a 200 sq. km fringing reef vital to national fisheries, sustaining diverse marine
resources for traditional and modern activities, and providing income for 40% of coastal households. *©

The negative impacts of the fishing industry on nature are multifaceted and can have far-reaching
consequences for marine ecosystems and the communities reliant upon them. Overfishing, one of the
most significant issues, leads to the depletion of fish populations, disrupting the delicate balance within
marine ecosystems. This depletion affects the targeted fish species and alters the abundance and
distribution of other marine organisms, leading to cascading effects throughout the ecosystem.

Moreover, destructive fishing practices exacerbate these impacts by causing widespread habitat
degradation. Techniques such as bottom trawling can damage sensitive habitats like coral reefs and
seafloor habitats, which serve as nurseries, breeding grounds, and essential refuges for numerous marine
species. The destruction of these habitats not only directly impacts biodiversity but also undermines the
resilience of marine ecosystems to environmental stressors such as climate change.

Furthermore, bycatch — the incidental capture of non-target species — is another significant negative
impact of the fishing industry. This includes the unintentional capture of endangered species, juveniles,
and non-commercial species, contributing to biodiversity loss and disrupting ecosystem dynamics.
Additionally, discarded fishing gear continues to trap and kill marine life long after it has been abandoned,
further contributing to the degradation of marine ecosystems.

These negative impacts are material due to their severity and scale, posing significant challenges to
the long-term health and sustainability of marine ecosystems and the livelihoods of coastal
communities. Maintaining healthy coastal ecosystems, including seagrasses and mangroves, enhances
fisheries' economic value and acts as natural protection, reducing annual property damages by up to 30%
and saving approximately USD 1.6 billion in avoided losses from extreme weather events. 17 (See Appendix
5 for more information on coastal protection.)

2.2 Impacts of natural hazards on coastal communities and marine ecosystems

Bolinao, experiencing a tropical climate and situated in the Pacific Northwest Basin, contends with
approximately 20 tropical cyclones annually, making it highly susceptible to extreme weather events that
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stress the marine ecosystem.'® Adverse weather poses substantial financial risks for municipal fishers,
whose incomes often fall below the poverty threshold, with recent storms highlighting direct
consequences on their lives and livelihoods. Despite diversification into tourism and public services, bad
weather can impact supplementary income sources. Even aquaculture operators face risks in treacherous
conditions, leading to potentially life-threatening situations and damage to fish cages and nets, which
impacts a higher upfront cost to build and repair than other fishing equipment.*® Beyond immediate
financial repercussions, these extreme weather events cause long-term challenges. They damage
mangroves, coral reefs, and seagrass beds, disrupting ecosystem structures and biodiversity. It can take
decades to recover the biodiversity in these Bolinao’s ecosystems, which have already been negatively
impacted.?® The intrinsic link between Bolinao's economic security and the health of its marine ecosystem
underscores the urgency of conservation efforts to mitigate the impact of severe weather events.
Providing support during dangerous conditions is crucial for reducing risks to fishers' lives and sustaining
the long-term viability of the fishing industry in the region. (See Appendix 6 for more information.)

Climate change in the Philippines has led to rising water temperatures, decreased oxygen levels, and
increased ocean acidity, resulting in sea level rise, intensified typhoons, and ecosystem degradation.?!
These changes directly threaten Bolinao's population, causing property damage and disrupting fishing and
aquaculture. Natural assets like coral reefs, mangroves, and seagrass beds become more vulnerable,
exacerbating challenges for local communities. Rising temperatures and changing rainfall patterns may
hinder coral growth and elevate pollution risks. While there is limited evidence of increased cyclone
frequency, intensification during El Nifio years is noted, with projections indicating heightened rainfall. The
interplay of tropical cyclones with rising sea levels and extreme rainfall is expected to increase flooding
risks, contributing to a 50% projected increase in response costs.?? Satellite observations reveal significant
sea level rise, impacting the Philippines. Critical ocean conditions, including temperature, oxygen
concentration, and acidity, are at risk, posing challenges to marine ecosystems. Ocean acidification may
harm corals, plankton, and crustaceans, with projections indicating a 4.2% decrease in ocean oxygen and a
0.25 pH unit decrease by 2100, potentially causing destructive impacts on Philippine marine ecosystems.?3
(See Appendix 7 for more information.)

2.3 Climate change and insurability

Losses from extreme weather events are expected to increase, with escalating losses attributed to these
events considered material due to their profound ramifications. This is partly because of increasing
property values and the extent to which property is built within hazard zones. An increase in the frequency
and severity of climate hazards due to climate change will have a material impact. These events result in
physical damage to infrastructure and pose significant threats to human lives, livelihoods, and the
environment. The increasing frequency and severity of climate-related hazards exacerbate vulnerabilities,
particularly among the fishing communities, leading to disproportionate impacts on their well-being and
economic stability. To ensure the availability of insurance products in the face of increasing losses, risk-
based premiums are likely to increase over time. This could lead to the lowest income and potentially
most vulnerable individuals being priced out of the insurance market, limiting the size of risk pools, and
potentially leading to further increases in premiums for remaining insured.

Additionally, the potential rise in insurance premiums and the risk of individuals being priced out of
coverage underscore the materiality of these impacts, as they directly affect access to financial protection
against future losses. Losses may eventually become so high and frequent that the financial viability of
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insurance as a risk transfer mechanism is undermined, and it ceases to be available. Therefore, addressing
these material impacts requires urgent and concerted efforts to enhance resilience, implement adaptation
measures, and promote equitable access to risk management strategies, including within vulnerable
fishing communities. Adaptation measures, such as the restoration of green infrastructure, are crucial to
managing increasing climate and non-climate-related physical risks and ensuring the affordability and
availability of insurance where it is needed most.

Key Takeaway

Bolinao, with its diverse marine ecosystem centred on the Bolinao reef flat, is a vital hub for fishing,
aquaculture, and related industries, supporting 40% of coastal households and a crucial commercial
fishing sector dependent on a healthy coastal ecosystem.

Bolinao's tropical climate poses significant weather-related challenges. It affects marine ecosystems and
endangers fishers, both municipal and in aquaculture, with recent deadly storms causing direct and
indirect consequences.

Climate change and increasing urban exposure to the coast may affect the affordability and availability of
insurance in coastal communities. Nature-based adaptation measures such as mangrove and reef
restoration can help manage a widening insurance protection gap.
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3. Assess risks and opportunities

The success of different insurance strategies in the Philippines requires collaboration with local
communities, government agencies, and environmental organisations. Assessments could consider the
unigue socio-economic factors, cultural practices, and existing governance structures to ensure the
relevance and effectiveness of proposed insurance solutions.

3.1 Socioeconomic context

The socioeconomic context significantly influences vulnerability to risks and access to opportunities.
Bolinao, comprising 2.65% of Pangasinan province's population, relies heavily on fisheries, with a
population centred on coastal areas. Between 2015 and 2020, Bolinao saw a 2.31% population increase,
with an annualised population growth rate of 0.48%, lower than the Philippines’ overall rate of 1.53%2*
which could be linked to the saturation of the primary industry, fishing. The average size of households
decreased from 5.3 inhabitants per household in 1990 to 4.6 in 2015. 2> Despite a slower population
growth rate than the Philippines, Bolinao faces challenges due to a high dependency ratio on working age
individuals and a young population. This demographic imbalance increases vulnerability to immediate
coastal hazards and the risk of long-term economic stability, particularly in the fishing industry. The
implementation of insurance in Bolinao faces obstacles due to financial insecurity, which can impact
individuals’ ability to make premium payments. Furthermore, the concentration of populations in coastal
zones increases risk accumulation, potentially driving up premiums for individual households. One solution
is to finance premiums through local or municipal bodies which could provide more stability. This
approach could help smooth incomes after natural catastrophes and reduce reliance on destructive
fishing practices. Additionally, providing cover for marine ecosystems could leverage the growing coastal
population to increase funds for premium financing while addressing natural catastrophe risks. Insuring
fishers and aquacultures directly, without sufficient local governance and assurances, could
inadvertently promote harmful practices. Therefore, as part of a more comprehensive capacity-
building and education programme, insurance could be used as an incentivising mechanism to
encourage diversification of income sources into other industries, such as seaweed farming, by targeting
coverage in this industry. (See Appendix 8 for more information.)

3.2 Fishing policies and practices

Nearly half (48.98%) of Bolinao’s municipal waters are allocated for use by small-scale fishers with vessels
below three gross tonnes in size. In contrast, larger commercial fishing vessels are forced to fish beyond
15km of the shoreline, deeper in the Lingayen Gulf and the South Sea.?® A small portion of the municipal
waters (0.84%), typically in the channels to the east of mainland Bolinao, is used for aquaculture and
mariculture activities, involving shoreline aquaculture ponds, fish nets and fish cages for milkfish oysters,
seaweeds and sea urchins.

3.2.1 Capture fishing

In the Philippines, capture fishing is conducted by commercial and small-scale (municipal) fishers, with
commercial and municipal fisheries accounting for 22% and 36% of total production value, respectively.?’
Over one million fishers are engaged in capture fishing, but the industry directly supports at least one
million others through employment in vending, processing, and gleaning activities.?® Municipal fishers
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supply the market with an annual value of USD 1.1 million?® and contribute to the livelihoods of around
6.5 million people.3°

Despite its economic importance, the resilience of this sector is challenged by various factors, including
the rise in coastal population and prevalent overfishing.3* This has led to the gradual degradation of
marine ecosystems and increased vulnerability for small-scale fishers.3? While conventional fishing
methods are generally not directly harmful, historical illegal practices such as poison and blast fishing have
severely impacted marine ecosystems, often employed due to their cost-effectiveness or when
conventional methods fail. To mitigate these challenges, maintaining sufficient fish stocks to support
conventional fishing methods is crucial to ensure financial security for municipal fishers and prevent
further degradation of marine ecosystems. (See Appendix 9 for more information.)

3.2.2 Aquaculture

Aquaculture practices, initially leading to the destruction of mangroves before regulation was introduced,
have since evolved to become a significant contributor to the Philippines’ fish catch, accounting for 42% of
its value nationally. 3> While properly managed aquaculture can offer economic and environmental
benefits, such as yield security and reduced bycatch, overcrowded and poorly managed facilities can result
in environmental damage. Despite efforts like municipal licensing and reductions in cage numbers,
eutrophication around aquacultures in Bolinao persists, causing mass fish kills and biodiversity loss.3* This
environmental degradation undermines the effectiveness of insurance solutions aimed at protecting
marine ecosystems, as insured assets face significant damages beyond the insured risks. However,
insurance can still play a role in breaking the cycle of financial insecurity and destructive fishing practices
by improving fishers’ financial resilience, incentivising diversification of income sources like seaweed
farming, and promoting capacity building and education. (See Appendix 10 for more information.)

3.3 Gender analysis

The Philippines ranks 16" in the 2023 Global Gender Gap report, reflecting national efforts for gender
equality, supported by legislation like the Magna Carta of Women. 3°

In coastal fishing communities in the Philippines, there is a division of roles based on different social
characteristics, including age, gender, and social status. Cultural norms and traditions pose challenges for
women in the predominantly male-centric fisheries sector. According to the Philippine Department of
Labor and Employment, 90% of those employed in the fisheries are men.3® This statistic relies on a limited
definition of fisheries, which includes only fishing by boat.3” Women hold a significant value in fishing
activities, particularly in gleaning, which involves collecting benthic macroinvertebrates (they include
worms, crustaceans, and immature forms of aquatic insects such as stonefly and mayfly nymphs), in
intertidal zones, as well as nearshore fishing, including spearfishing in rivers and reef fishing, using various
tools such as scoop-nets, traps, and fish baskets. Gleaning statistics, crucial for understanding women's
contributions, often go unrecorded in fisheries data, making it invisible to researchers and policymakers.
Additionally, the lack of data collection by the Food and Agriculture Organisation (FAO) in the secondary
sector and small-scale fisheries further obscures the significant participation of women in these areas.3?

In Bolinao, the community-based coastal resource management (CBCRM) programme, implemented in
1993, aimed to empower rural coastal communities with a focus on gender sensitivity.3® The programme
documented the active involvement and leadership roles of women in decision-making at barangay and
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municipal levels. Family support was crucial for women to sustain leadership positions, highlighting
women's agency and active participation in Bolinao's community dynamics.°

The lack of reliable data on the role of women in fishing activities can make it difficult to determine their
specific hazard exposures and vulnerabilities and to provide appropriate insurance coverage.

Key Takeaways

In the context of high fisheries dependence, insurance could play an important role in building financial
resilience to extreme weather. This could contribute to ecosystem health by helping break the cycle of
poverty, the use of destructive fishing practices, and overfishing.

Any solution focused only on natural catastrophe impacts without considering anthropogenic impacts on
the ecosystem would ignore important causes of ecosystem degradation. The provision of insurance could
avoid undermining the health of the ecosystem by providing support to fishers exhibiting good fishing
practices or looking to diversify incomes, such as seaweed farming.

The opportunity to access more disaster risk financing with better terms could act as an incentive to invest
in the better management of marine capture and mariculture activities.
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4. Prepare to respond and report

The Philippines can strengthen its resilience to the challenges posed by extreme weather events.
Preparing to respond and report involves developing comprehensive disaster risk reduction plans,
including early warning systems and evacuation protocols, in collaboration with local authorities. A
proactive approach streamlines post-event recovery and establishes a foundation for continuous
monitoring and adaptive strategies to protect the invaluable marine ecosystems supporting the country's
near-shore fisheries. By integrating insurance mechanisms and promoting sustainable fishing practices,
robust approaches seek to enhance the resilience of coastal communities, protect natural assets, and
mitigate the adverse impacts of extreme weather events.

4.1 Disaster response strategies

When developing an insurance product that addresses disaster risk response and reduction, it is
imperative to conduct a background review of current disaster response strategies.

4.1.1 Disaster risk management and financing in Bolinao

In Bolinao, the Local Disaster Risk Reduction and Management Fund (LDRRMF), which is funded by the
local government, allocates 30% of funds to a Quick Response Fund (QRF). This dedicated fund is pivotal in
supporting relief and recovery activities during emergencies, ensuring swift normalisation of living
conditions in disaster-stricken communities. Additionally, unutilised funds are directed to a special trust
fund, exclusively supporting disaster risk reduction and management activities of the Local Disaster Risk
Reduction and Management Councils (LDRRMCs). Bolinao's commitment to decentralisation aligns with
the national directive, emphasising the significance of local government budgets in disaster management.

Bolinao's proactive approach includes innovative measures such as encouraging risk pooling among local
governments and promoting the use of insurance for short- and medium-term fiscal protection against
catastrophic risks.*! The localised nature of the funds is a key feature, facilitating a smoother distribution
process to beneficiaries and fostering community engagement for the study and development of efficient,
tailored disaster risk reduction and management products. The local character of these funds reflects
Bolinao's willingness to embrace various initiatives for community protection, creating a foundation for
effective disaster response strategies.*?

4.1.2 Anticipatory action

The Philippines has an established agency for disseminating vital information prior to a natural hazard
event, particularly for weather-related events, named the Philippines Atmospheric, Geophysical, and
Astronomical Services Administration (PAGASA). The Philippines population relies on the agency for timely
weather advisories and hazard monitoring, which has been mandated to develop hazard mitigation
programmes for coastal areas since the Calamity Hazard Mitigation Programme Act in 2010.43

In 2019, in a significant stride towards advancing forecasting capabilities, the Department of Science and
Technology (DOST-PAGASA) introduced an innovative Storm Surge Forecast and Warning system,
enhancing public understanding through visualised impact-relevant data. These services are divided into
two segments: Storm Surge Watch, indicating a moderate to high risk within the next 48 hours, and Storm
Surge Warning, indicating a high risk within the next 24 hours, specifically targeting low-lying coastal
communities. This anticipatory approach aims to enhance public understanding and preparedness and
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improve disaster risk response, focusing on proactive measures.** Before an insurance product could be
placed, a thorough investigation involving active engagement with the local government and various
barangay communities was needed to understand the existing system's effectiveness and ability to
respond to disasters in Bolinao.

Case Study: B-Ready Philippines

The Philippines is where the B-ready concept was created. B-Ready uses parametric forecasting with
community inputs to provide humanitarian assistance to individuals, communities, and businesses prior to
a disaster. This anticipatory approach combined impact-based disaster forecasting, pre-emptive action
and community design. In collaboration with Visa, Oxfam developed a cash-transfer programme through a
mobile-based payment system to create a digitised humanitarian payment to help vulnerable
communities. This initiative was based on a growing acknowledgement that cash transfer is an efficient
strategy for delivering aid because it allows recipients to decide and acquire what they need, which
simultaneously jumpstarts the economy.

4.1.3 Historic cost for the natural ecosystem

In disaster response planning, the Philippines demonstrates an increasing commitment to preventive
measures, allocating funds for disaster-related initiatives in advance. The importance of natural assets in
resilience plans is becoming more widely recognised and understood, with the Philippines promoting
schemes that enhance resilience through the conservation and restoration of these assets. Following the
2013 Typhoon Haiyan, known in the Philippines as Super Typhoon Yolanda, the United Nations Strategic
Response Plan (SRP) aimed to provide direct assistance to three million people in affected areas, requiring
USD 791 million.*> The plan complemented the Philippine government's Yolanda Recovery and
Rehabilitation Plan (YRRP), focusing on humanitarian needs and aiding communities in transitioning to
early recovery. %6 Although the plan did not provide information on funding to be allocated specifically to
ecosystem restoration, it did acknowledge the commitment to livelihood restoration for affected
communities and assisting small and medium enterprises in the fishing industries impacted by the
typhoon.

Under the Philippines Local Disaster Risk Reduction and Management Fund (LDRRMF), local governments
are directed to set aside 5% of their budgets in a ‘local calamity fund’.4” As of March 2022, the LDRRMF
mandates that 30% of funds, amounting to more than USD 5 million, are to be allocated to Quick
Response Funds (QRF), and 70% of funds, totalling more than USD 12.5million, are to be allocated to
Mitigation funds that support pre-disaster preparedness and risk reduction activities such as mangrove
planting and public service training. In 2022, USD 90,000 was deployed through the mitigation portion of
the LDRRMF to fund mangrove planting activities*® which shows that there is local recognition of the
pivotal role of ecosystems as a natural buffer to extreme weather and as a provider of livelihoods.

4.2 Market assessment
4.2.1 Philippines insurance market

This section of the report examines the dynamic insurance landscape in the Philippines, as highlighted by
the 2023 finding for the Insurance Commission. With low insurance penetration at 1.75%, there’s
potential for improvement through increased investment in digitisation and financial literacy services.*® In
2023, the Philippines government announced an indemnity insurance plan to provide financial protection
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for critical assets such as schools, hospitals, roads and bridges.”® Moreover, there has been recent
legislative changes, including the passage of a House bill, broadening the scope of crop insurance services
to include livestock, fisheries and aquaculture, agroforestry projects, and forest plantations.>* Below are
some of the key insurers shaping the evolving insurance landscape in the Philippines:

Philippines Catastrophe Insurance Facility (PCIF): In 2021, the Philippine Insurance Commission (PIC)
issued Circular Letter No 2021-27, issuing the strict implementation of sustainable catastrophe premium
rates and establishment of the Philippines Catastrophe Insurance Facility (PCIF). Prior to the establishment
of the PCIF, domestic insurance companies that cover catastrophe insurance had to reinsure their risk
overseas. The PCIF will allow the Philippine insurance industry to take on more risk because the country’s
resources will be pooled to keep the funds within the country.>?

Philippine Crop Insurance Corporation (PCIC): As part of the Department of Agriculture, PCIC is a
government owned and controlled cooperation mandated to provide insurance protection to farmers
against losses arising from natural calamities, plant disease and pest infestations.>3

CARD Pioneer microinsurance (CPMI): Formed in 2013, CARD is the Philippines’ largest micro-finance
institution. Created to address the calamity, agriculture, income loss, and other non-life insurance needs
of the underserved market, CPMI aims to provide microinsurance access to most Filipinos and fill the
protection gap.>*

Asian Development Bank (ADB): The ADB actively supports the government of the Philippines in
addressing poverty, inequality, climate change, enhancing resilience and sustainability, making cities more
liveable, improving governance and institutional capacity, and encouraging gender equality.>> In 2023, the
ADB approved USD 2.1 billion to construct a climate-resilient bridge connecting Bataan and Cavite across
Manila Bay, aiming to ease congestion in Metro Manila, improve transportation, and boost economic
productivity in Luzon. The project is helping lower annual greenhouse gas emissions in the country. In
2021, ADB issued its first ever blue bond to finance ocean-related projects in Asia and the Pacific. This
initiative aligns with ADB’s Action Plan for Healthy Oceans and Sustainable Blue Economies, which is
committed to investing and providing technical assistance of at least USD 5 billion by 2024 to catalyse
sustainable investments in the region.>®

Case Study: Rare and Ocean Risk and Resilience Action Alliance (ORRA) Strengthening the Financial
Resilience of Small-Scale Fisheries

ORRA supported the expansion of Rare’s pilot project aimed at providing small-scale fisheries in the
Philippines, Indonesia, and Honduras access to insurance products, enhancing livelihood protection and
building resilience in coastal communities against climate-related events. The pilot phase in the Philippines
successfully enrolled over 4,000 members in basic livelihood insurance, providing insurance literacy
training to over 2,750 participants, with over half being women working in fisheries. In the second phase,
Rare expanded the training and product offerings to 50 new savings clubs in the Philippines. In the third
phase (2024-2025), Rare aims to expand its microinsurance programme to 6,500 new policyholders across
the Philippines.>’
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4.3 Key stakeholders

Active engagement from various stakeholders would be required for the development of insurance
products. The Philippines is home to numerous risk pooling and financing projects, undertaken by or in
partnership with relevant governmental and non-governmental organisations. Broadly, there is an
appetite for, and the necessary governance structures to support the appropriate implementation of
insurance.

4.3.1 Government

Agricultural Credit Policy Council (ACPC): ACPC was created in 1986 by Executive Order 113 to assist the
Department of Agriculture (DA) in synchronising all credit policies and programmes supporting the latter’s
priority programmes. Prior to approval, it was tasked to review and evaluate the economic soundness of
all ongoing and proposed agricultural credit programmes, whether for domestic or foreign funding.>®

Bureau of Fisheries and Aquatic Resources — Regional Fisheries Office V (BFAR — RFO V): BFAR, under the
Department of Agriculture, is the government agency responsible for the development, improvement,
management and conservation of the country’s fisheries and aquatic resources. It was reconstituted as a
line bureau by virtue of Republic Act No. 8550 (Philippine Fisheries Code of 1998).>°

Fisheries and Aquatic Resources Management Councils (FARMC): FARMCs in every city, municipality and
barangay neighbouring municipal waters, bays, lakes, rivers, and dams were created by law to encourage
participation by small fisherfolk and small-scale fisheries owner associations in plans and actual project
implementation affecting their industry. Standard protocol in government is that projects that assist the
small fisherfolk be coursed through member associations of the FARMCs.

Bolinao Provincial Mangrove Information Center and Nursery (BPMICN): The provincial government set up
the BPMICM as part of a coastal defence campaign.®® Lodged under the Provincial Agriculture Office, it is a
joint undertaking with the University of the Philippines-Marine Science Institute (UP-MSI). The nursery
produces 100,000 seedlings annually, which are given away for free to the municipal government. The
nursery aims to help resilience to threats from overfishing and climate change.®?

4.3.2 Non-government organisations and research/consultancy institutions

Rare Philippines: Rare is an international conservation and development organisation using behavioural
insights to inspire change so people and nature can thrive. Rare has implemented a Fisher Forever
programme in the Philippines that works with fishing villages and municipal governments to build and
strengthen community-based coastal fisheries management. The programme aims to advance coastal
fishing communities” inclusion in financial and market opportunities to increase household resilience.®?

U.S. Agency for International Development Oceans and Fisheries Partnership (USAID Oceans): A
collaboration between USAID Oceans and the Southeast Asian Fisheries Development Center (SEAFDEC),
works to strengthen regional cooperation to combat illegal, unreported and unregulated (IUU) fishing,
promote sustainable fisheries and conserve marine biodiversity in the Asia-Pacific region.®3

NGO for Fisheries Reform (NFR): True to its mandate, the NFR, established in 1994, has focused on
fisheries policy reform and advocacy at the national and local levels. It has been instrumental in the
passage of the Philippine Fisheries Code of 1998 or Republic Act 8550.%%
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Southeast Asian Fisheries Development Center — Aquaculture Department (SEAFDEC-AQD): SEAFDEC—
AQD was established in 1973 to conduct research, develop technologies, disseminate information, and
train people in the farming of fishes, crustaceans, molluscs, and seaweeds for food, livelihood, equity, and
sustainable development. The Philippines, as host, provides AQD with the physical facilities, the funds for
operations and the salaries of researchers, scientists, and service personnel.®>

The Department of Science and Technology (DOST) and the Philippines Council for Agriculture, Aquatic
and Natural Resources Research: Together, the two groups developed an initiative that responds to coral
degradation by deploying coral transplant technology. The programme works by collecting dislodged live
coral fragments or “corals of opportunity” (COPs). It attaches them to coral nursery units (CNUs) for quick
recovery and regeneration to increase survival rates upon transplantations in degraded coral reef sites.%®

The Samahang Maliliit na Mangingisda ng Victory (SMMV), Inc. and the Samahan ng Mangingisda at
Magsasaka sa Kalikasan (SAMMAKA), Inc.: are People’s Organisations established to help small fisherfolks
with the issues they face in the coastal communities of Santiago Island, Bolinao, and Pangasinan.®’

The Alpha Phi Omega International Service Fraternity & Sorority (APOISFS): A non-profit organisation
based in Bolinao, has recently undertaken a mangrove conservation and restoration initiative.®®

Haribon Foundation: The foundation has been at the forefront of protecting and restoring the country's
diverse ecosystems and communities in the Philippines for the last 50 years. Haribon leads sustainable
projects that train, nurture, and empower Filipinos to be environmental leaders and guardians for
countless generations.®® Haribon has conducted projects in Bolinao in the past. In 1984, a programme was
implemented to convert local fishers from cyanide users to net users.

Key Takeaways

Even given the named insurance market actors in disaster risk reduction and management, the Philippines
has one of the lowest insurance uptakes in the world, the highest exposure to typhoons and an
intensifying climate change that all impeded the growth of the sector. If an insurance product were to be
designed to cover marine ecosystems, it would be imperative to assess the country’s receptiveness to
such offerings. Introducing a new insurance mechanism requires overcoming regulatory hurdles, building
trust among stakeholders, and establishing a robust understanding of the unique risks associated with
insuring marine ecosystems. The next stage of the project will require community engagement and
stakeholder involvement, which are critical to local support and ensuring the effective implementation of
the products.

Following receptiveness, it is essential to evaluate the Philippines’ ability to seamlessly integrate these
insurance mechanisms into the existing disaster risk management plan. This assessment will involve
collaborative efforts with relevant authorities, ensuring that the tailored parametric insurance products
contribute synergistically to the overall resilience and sustainability of the marine ecosystems while
aligning with the national disaster preparedness and response strategies.
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Mapping the Route to Protection: How to
Leverage Insurance for Ecosystem
Conservation

This section explores innovative insurance strategies aimed at mitigating risks and enhancing resilience to
disasters events affecting coastal communities. It examines a diverse range of risk-mitigation measures,
emphasising the integration of Nature-based Solutions (NbS) with insurance mechanisms. Real-world case
studies and ongoing initiatives within this domain are highlighted to provide practical insights. The section
also discusses premium reduction incentives, carbon credit financing, and gender-responsive design,
aimed at developing an understanding of fostering sustainable coexistence between coastal communities
and their vital ecosystems.

5.1 Implementation of insurance for marine ecosystems

This section explores the implementation of insurance strategies on marine conservation and disaster
resilience, specifically that could be applied to coral reefs, mangroves and seagrass.

5.1.1 Insurance for Marine Protected Areas (MPA)

One of the most powerful and effective methods for protecting fisheries and resources is creating MPAs, a
clearly defined geographical space managed for long-term conservation. MPAs protect crucial marine
species' habitats, preserving areas vital for feeding, wintering, resting, and migration routes, thereby
enhancing resilience against major threats like overexploitation, pollution, sedimentation, ocean
acidification, and habitat destruction. With marine environments facing increasing deterioration and
biodiversity loss, MPA offer numerous benefits. These include coastal protection, species survival and
reproduction, fisheries advantages, carbon storage, employment opportunities, commercial benefits, and
cultural value.”® Bolinao has actively engaged in managing MPAs since as early as 1994, with proposed
locations requiring verification of exact coordinates and coverage. These MPAs, located in rivers, near
coastlines, and islands contribute to various barangays, as depicted in Figure 3.

Figure 3: Marine Protected Areas in the municipal waters of Bolinao and surrounding areas. The map is
based on MPA areas illustrated in inferred from Vicente and Cerezo”, Paz-Alberto and Tefioso”? and MPA
Philippines Blogspot”?
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Case Study: Blue Finance, Howden and AXA Climate, designed insurance coverage for two MPAs in Belize
and the Philippines.

In Belize, the insurance product covers the Marine Reserve of the Turneffe Atoll, which encompasses
132,000 hectares of coral reefs. In the Philippines, it covers a network of reserves north of Oriental
Mindoro that cover 5,200 hectares of coral reef, upon which 12,000 fishers depend. The first year’s
premium will be financed by Howden. The insurance cover was designed by AXA Climate to pay-out within
a few days of a cyclone coming within a 50km radius of the MPAs. The model was based on
meteorological information provided by government agencies. Once compensation is triggered, the social
enterprise Blue Finance will engage in activities to support weakened marine ecosystems through funding
activities such as cleaning up debris and repairing damaged corals. Blue Finance has allocated funding
towards repairing MPA equipment such as guard posts and reimbursing operating losses, covering
ecotourism and artisanal aquaculture.

5.1.2 Insurance for ocean warming events/coral bleaching of coral

Average water temperature changes of 1-2 degrees Celsius over several weeks can harm coral reefs. To
help coral recover from these impacts, an environmental shift and reduction of reef stressors are
necessary. This could be achieved through halting overexploitation or fishing in areas where an extreme
weather event has recently caused damage. Insurance payouts for such coverage could be utilised in two
ways:

1. Supporting Reef Recovery Initiatives: The payout could contribute towards initiatives aiding reef
recovery, such as the Coral Reef Restoration Program. In the Philippines, the Department of
Science and Technology (DOST) and the Philippines Council for Agriculture, Aquatic and Natural
Resources Research and Development of the DOST responded to coral degradation by
implementing coral transplant technology. The programme involves collecting dislodged live coral
fragments, known as “corals of opportunity” (COPs) and attaching them to coral nursery units
(CNUs) for rapid recovery and regeneration. This approach aims to enhance survival rates during
transplantations in degraded coral reef sites.”*

2. Providing Compensation for Local Communities: The payout could compensate the local
population, mitigating the loss of fishing days and discouraging fishing at the coral reef until
recovery occurs. This compensation could be used to alleviate the impact on communities by
providing water, food, and alternative sources of protein.
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Case Study: AXA Climate designs coral bleaching cover

In 2022, AXA Climate developed an insurance product specifically tailored to cover coral propagation to
mitigate damages caused by bleaching events. Valuing coral damage is challenging when designing such
insurance, but in this case, the insurable value was evident. The hotel would cover the expenses for
replanting young corals as part of the reef conservation project. Premiums for coral bleaching cover tend
to be higher due to modelling uncertainties related to the complexity of bleaching events, where different
areas may be affected differently, and the lack of available parameters makes monitoring such events
challenging.”> Ultimately, the hotel chose not to buy AXA’s policy. The reasons for this are not clear but
while this insurance product wasn't implemented, it provides a case study highlighting the complexities
and challenges in designing emerging insurance products. This type of insurance product could be
replicated and implemented in the Philippines in order to halt and reverse damage caused to coral reefs.

5.1.3 Coral Reef Insurance for storm events

Insurance can help to build the resilience of natural capital and coastal communities to the impacts of
typhoons by ensuring that resources are made available for reef restoration and community support.

Case Study: Mesoamerican Reef Fund, WTW and AXA Climate place parametric insurance cover for
hurricane risk to coral reef

The Mesoamerican Reef provides USD 4.5 billion in economic benefits to coastal communities in Mexico,
Belize, Guatemala, and Honduras. It supports the fishing and tourism industries while offering vital
protection against coastal hazards.”®

An innovative insurance policy serves to protect the reef from hurricanes exacerbated by climate change,
which are the leading driver of live coral loss in the area. This policy funds trained community groups for
assessing and responding to coral damage after a storm, facilitating prompt restoration efforts. The
challenge lies in ensuring timely payouts to obtain a payout rapidly addressed by employing a parametric
or index-based mechanism linked to predefined event characteristics. Payouts are made based on
predefined event characteristics that act as a proxy for impact. In the case of the MAR policy, an index
capturing response costs as a function of modelled cyclone impact across a predefined geography is used
to determine the level of payout that has been triggered.

As a result of this predefined structure, when Hurricane Lisa struck the Mesoamerican reef in November
2022, the policy swiftly paid out USD 75,000 through the MAR emergency fund within two weeks of
impact.’” To obtain a payout in a rapid and timely manner would likely be impossible under traditional
insurance structures, which rely on lengthy loss assessments. With premium financing support from the
Ocean Risk and Resilience Alliance, InsuResilience Solutions Fund and the United Nations Development
Programme, the policy has been renewed twice to continue providing protection from the North Atlantic
hurricane season.”®

With its extensive coral reef systems and reliance on fishing and tourism industries, the Philippines shares
similarities with the Mesoamerican Reef region in terms of economic dependence on marine resources
and vulnerability to climate change-induced hazards. Implementing a similar insurance policy for
protecting coral reefs in the Philippines could be a viable strategy to safeguard its marine ecosystems and
support coastal communities.
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5.1.4 Mangrove insurance covering storm and typhoon events

After a typhoon, mangroves can naturally recover within three to five years. However, full recovery may
take up to 20 years. The exact restoration activities will depend on the type and magnitude of the damage
caused, as well as the pre-storm state of the forest.”® An insurance payout can play a crucial role in
financing post-event mangrove restoration and repair activities, encompassing hydrologic and topographic
rehabilitation, as well as reforestation. The cost of these activities varies based on factors such as material,
labour, site accessibility, and distance.

The Philippine government recognises the critical role of mangroves in disaster-prone coastlines, allocating
PHP 1 billion (~USD 17.8 million) for the Mangrove and Beach Forest Development Project.®° This fund
provides a cash--for--work cleanup and planting initiatives for typhoon-affected communities. In Bolinao,
Hands on Manila, in collaboration with Refinitiv, implemented a Community-Based Forest Management
(CBFM) programme, guiding fisherfolks to plant mangroves in their designated area.®! Members receive
payment for each mangrove seedling that is collected, planted, and survives a year; fostering awareness of
mangroves' importance.®?

While current mangrove projects in Bolinao are government-funded and focus on post-typhoon support,
insurance could be utilised to cover the costs of restoration, repair and protection. Estimates suggest
restoration costs range from USD 3,000 to USD 45,000 per hectare of mangroves.®3 Funding these costs
may require a combination of financial mechanisms, such as a self-insuring emergency fund, insurance risk
transfer mechanisms, resilience credits, or catastrophe bonds.84

Case Study: The Nature Conservancy, University of California and AXA, Reducing Caribbean Risk:
Opportunities for Cost-Effective Mangrove Restoration and Insurance

In 2020, AXA collaborated with The Nature Conservancy to release a report featuring a spatially explicit
benefit-cost analysis across the Caribbean, pinpointing areas where mangrove restoration may be cost-
effective for conservation and restoration.?> The study found 20 states, territories, and countries in the
region that would yield greater overall benefits with investment. In other terms, more than 165 coastal
units where the benefit of mangrove restoration, particularly in coastal protection, would exceed the cost
of mangrove restoration activities.®® The final report suggested nine specific locations—three in Mexico,
four in Florida, and two in The Bahamas—as potential sites for mangrove insurance pilot projects. These
locations were identified based on the presence of large areas of mangroves, high protective value of
mangroves, and strong interest from key stakeholders. Further insights suggested that a combined
parametric-indemnity insurance product could be created for mangroves, where the parametric
proportion of the payout could be received immediately post-storm, with the remainder to be paid out
later based on the post-disaster assessed damage.

5.1.5 Seagrass insurance against storms

Seagrass plays a pivotal role in combatting the climate crisis by absorbing significant oceanic carbon each
year. It provides critical habitats for endangered species, acting as a nursery and breeding grounds for
various fish, and support for smaller marine creatures. However, up to 92% of seagrass habitats have
disappeared in the last century due to various factors such as dredging and pollution, representing a real
threat to the health of coastal ecosystems.®’
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Case Study: Saving Britain’s Seabeds, a Zurich’s Initiative for Seagrass Recovery

Zurich Insurance Group has recently embarked on a ground-breaking partnership with the Marine
Conservation Society (MCS) to address the critical decline of seagrass habitats around the coasts of Britain
through a dedicated seagrass recovery project.

Zurich's customers are now actively contributing to England’s largest seagrass recovery operation, with
the commitment that for every customer claiming escape of water or flood damage over the next year,
Zurich pledges to donate to the Marine Conservation Society's recovery projects, specifically focusing on
recovering one sq. meter of seagrass per claim.

Based on past claims data, Zurich anticipates sustaining the recovery of over 10,000 sg. meters of seagrass
in the next 12 months, equivalent to 51 tennis courts. Zurich's funding will contribute to restoring seabeds
around key locations, including Falmouth, Plymouth, and the Solent. These areas are crucial for carbon
sequestration, with the current and future seagrass estimated to absorb around 1,127 tonnes of carbon
annually.®®

Bolinao's seagrass beds covers approximately 3,308 hectares and hosts diverse species. These are also
vulnerable to similar pressures such as dredging and pollution, leading to their degradation. Zurich's
initiative highlights the potential for innovative partnerships between insurance companies and
conservation organisations to address seagrass decline. By engaging in similar collaborations or
implementing tailored conservation initiatives, the Philippines can protect its seagrass ecosystems,
contribute to climate change mitigation efforts, and provide support to its coastal communities.

5.2 Broadening the design and implementation of insurance products

Insurance can continue to be a strong option for supporting the disaster response. However, there
remains an opportunity to broaden the design and implementation of insurance products, especially when
aiming to create well-rounded products that consider the cultural contexts and ensure long-term
sustainability. This section outlines key milestones in enhancing the effectiveness of insurance products.

5.2.1 Incentivising resilience building through insurance premium reduction

In disaster risk management, risk transfer via insurance and risk reduction via hazard mitigation have
traditionally been treated as distinct mechanisms. Despite the proven cost-effectiveness of pre-disaster
hazard mitigation, with examples such as the United States, where future disaster cost savings could
surpass current mitigation spending 6:1, securing funding for these initiatives remains challenging. This
challenge is particularly pronounced in the face of escalating losses from natural catastrophes,
contributing to a widening global protection gap, especially for tropical coastal nations. However, an
innovative resilience solution that integrates both risk transfer and risk reduction, rather than relying solely
on pre-hazard mitigation, offers the potential to align environmental and risk management goals. This
integrated model creates opportunities for public and private investment in nature-based projects. By
incorporating resilience services into insurance pricing, this approach can yield substantial premium
savings, providing a powerful incentive for the conscientious stewardship of Marine Conservation Entities
(MCEs) by governments, businesses, and society at large.8° Within the framework of the combined risk
reduction and risk transfer mechanism applied to a reef restoration project, the reduction in premiums
acts as a resilience service, incentivising the adoption of nature-based risk reduction measures. In this
mechanism, a portion of the risk is shifted from the risk owner to the insurer through conventional
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insurance. Simultaneously, a hazard mitigation project, like reef restoration, is implemented to lower the
baseline risk of flood losses for the risk owner.

The risk-mitigating impact of the hazard mitigation project is monetised through reduced premiums over
the insurance treaty term. These reduced premiums act as a financial incentive for the risk owner to
invest, engage in risk reduction measures, and contribute to offsetting the initial investment in the hazard
mitigation project.

The hazard mitigation project, such as reef restoration, reduces the baseline risk, leading to a decrease in
the Average Annual Loss (AAL) and, consequently, the premium. The difference in insurance costs before
and after the project implementation represents the premium savings, making risk reduction measures
economically attractive and contributing to covering the initial hazard mitigation investment.*®

This use case on ecosystem restoration exemplifies how upfront investment in nature-based risk reduction
can be offset through savings in insurance premiums, proving economic feasibility with benefits exceeding
costs over the project's lifespan. By aligning risk reduction efforts with insurance mechanisms, the concept
provides a viable pathway for financing and promoting nature-based projects in regions with limited
capacity and funding but pressing needs for effective risk management.

5.2.2 Promoting conservation and restoration with carbon credits

Mangroves and seagrass beds serve as crucial carbon sinks, offering interesting opportunities for long-
term financing options, including insurance, to support ecosystem protection projects.

Mangroves are incredibly carbon-dense ecosystems, storing more carbon per unit area than temperate
and tropical forests.®* Most of this carbon is stored in the dead, below-ground roots and soil, making
mangroves capable of storing around 1,500 tonnes of CO2 equivalent per hectare. Similarly, by anchoring
sediment to the ocean floor with their roots and in their above-ground biomass, seagrasses can sequester
around 600 tonnes of CO2 equivalent per hectare.®? In Bolinao's municipal waters, with 145,500 hectares
of mangroves and 3,308 hectares of seagrasses®?, conserving and restoring these ecosystems presents an
opportunity to maintain and grow important carbon sinks. The carbon sequestered in these ecosystems is
collectively referred to as ‘blue carbon’. Similar to how ‘green carbon’ in terrestrial ecosystems is traded
widely on compliance and voluntary carbon markets, blue carbon from marine ecosystems has
increasingly become the focus of carbon offset credit schemes. Carbon is securitised and sold to entities
looking to reduce their net carbon emissions by contributing to verified carbon projects, either removing
or preventing additional carbon release into the atmosphere.

The use of carbon credits as an additional source of financing provides another mechanism within this use
case to attract capital to potential projects. Funding marine ecosystem protection, partially supported
through the issuance of carbon credits, not only enhances the financial security of fishers by providing a
potential secondary income source and improving the health of fisheries but also improves resilience to
coastal hazards. This enhanced resilience, stemming from the established coastal protection benefits of
the ecosystems, could lead to a reduction in the cost of protection through an insurance mechanism.

One example of a blue carbon initiative is the Cispata Bay project in Colombia, which protects 11,000
hectares of mangroves by issuing carbon credits that finance 70% of the project costs. The project brings
the community many additional biodiversity, social, and cultural benefits. Its success has led to its
expansion.®* However, the blue carbon industry is only in its infancy, and although there have been




Nature-related financial opportunity use case
The role of mangroves, coral reefs and seagrasses in supporting and protecting near-shore
fisheries in Bolinao, the Philippines

developments in internationally recognised methodologies for measuring and monitoring such projects®,
there can be technical difficulties with the estimation of carbon sequestration in mangroves and
seagrasses. As of 2022, there were eight validated mangrove blue carbon projects and one validated
seagrass blue carbon project.®® This is only a fraction of the number of green carbon projects. Some
estimates suggest that Philippine waters hold around 700 billion tonnes of sequestered carbon.®’ As a
signatory of the World Economic Forum’s Blue Carbon Action Partnership, the Philippine government has
signalled that it intends to contribute to the blue economy by providing NbS to the rest of the world. Any
developments in this field should ensure the involvement of local peoples and clearly define the rights of
indigenous communities to the ownership of and access to these natural assets. Blue carbon should be
used as a sustainable financing tool to benefit local communities rather than serve only as a tool for profit
that could further marginalise local communities.

5.2.3 Gender considerations

Disaster Risk finance (DRF), like insurance, frequently fails to cater to and address the specific needs of
women and vulnerable groups. However, there is widespread acknowledgement that adapting DRF
instruments to target marginalised segments of society could significantly enhance resilience against the
impacts of extreme events. To ensure sensitivity to the needs of these populations, several actions should
be undertaken when implementing an insurance product.®®

1. Building trust within the target population is essential for the successful development and
implementation of effective and targeted DRF instruments. Strategies for building trust may
include training staff, the recruitment of experts in gender-related matters or engaging with
intermediary groups. Collaborating with advocacy organisations that represent diverse, vulnerable
groups, including but not limited to women, LGBTQJ, persons with disabilities, the youth and
elderly and indigenous people, can be particularly valuable. These organisations bring valuable
insights into the unique needs, barriers, and primary risks faced by these populations. As
influential advocates, these groups are well-positioned to influence the DRF agenda, encouraging
the development of inclusive financial products. Women-led groups are instrumental in educating
the government and other stakeholders about the specific needs and priorities of the target
populations.®®

2. Incorporating participatory and feedback loops is crucial for ensuring that DRF effectively
addresses the needs of vulnerable populations. Continuous dialogue and input from these groups
plays a pivotal role in shaping financial provisions, mechanisms, and processes related to disaster
risk management so as to meet their requirements. The inclusivity of feedback mechanisms is
paramount, especially for women and vulnerable groups, and it necessitates multiple avenues for
providing input. For instance, a feedback system reliant on individuals phoning helplines or
completing forms may need to be more inclusive for those who cannot access a phone, have low
literacy levels, or need more comfort or confidence in using such methods. Similarly, community-
based groups and participatory feedback mechanisms might unintentionally exclude individuals
facing logistical barriers or influenced by social norms that hinder their participation.'%°

3. Tailoring payment triggers to address the needs of women and vulnerable populations. A one-size-
fits-all trigger system may leave the most vulnerable at heightened risk. Payment triggers should
be designed to consider specific vulnerabilities to address gendered differences in risk and
timeframes for action. For example, the insurance instrument could consider the cumulative
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impacts of successive events, such as successive typhoon events, which can trap communities in
cycles of vulnerability. Analysing past disasters, recovery capacity, and time required for recovery
can inform trigger values. An alternative approach is to include a minimum payment for qualifying
weather events, ensuring smaller disruptions receive attention. This flexible approach
accommodates multiple small events triggering the main payment. Implementing these
adjustments ensures DRF instruments are responsive and inclusive.

4. Implementing effective delivery mechanisms and securing funds for the intended beneficiaries is
just the beginning; ensuring prompt and efficient fund delivery is equally crucial. To achieve this,
the delivery mechanism should leverage existing programmes where funds are regularly
transferred or, a system should be established prior to a disaster. These mechanisms must be
designed to avoid delays and be cautious of potential politicisation and corruption that may arise
in the aftermath of disasters. Clearly defined and pre-agreed processes for approving and
releasing funds, spanning various departments down to the local level, are essential to prevent
administrative delays. For instance, in the Philippines, despite contingency financing mechanisms
for disaster response, delays occurred in releasing emergency funding after Typhoon Haiyan. 0!
The chosen delivery system, whether manual or electronic, should be established before a
disaster. For example, in Kenya, the Hunger Safety Net Programme (HSNP) proactively identified
households, pre-enrolled them, and allocated bank cards and accounts in advance. This
established a responsive payment system and also significantly increased financial inclusion to
over 90% of the target population.9?

5.2.4 Establishing insurable interest

NbS such as coral reefs, mangroves, and seagrass provide public goods, ensuring that everyone can enjoy
their benefits without exclusions and that the enjoyment of these goods by one person does not diminish
their availability for others. For public goods, private companies may lack the financial motivation to
protect them as they cannot capture economic benefits. This means there is a lack of incentive to pay the
insurance premium. Even if businesses or groups would suffer from financial harm to the ecosystems, they
may not want to pay for the insurance cost alone. To address this, there have been examples of
coordinating mechanisms and institutions that help to overcome this problem, such as involving the
government. However, not all ecosystems can be insured. This approach works best for ecosystems that
can be restored, and the restoration is expensive, making an insurance payout necessary. The insurance
should also provide value beyond what the affected entity could achieve.'3 For example, the insurance
policy might offer additional financial resources beyond what the entity could afford alone to fund
restoration efforts. It could also provide expertise, coordination, access to resources. The aim is to ensure
that the insurance policy incentivises participation and investment in ecosystem protection and
restoration by offering benefits that make it worthwhile for entities to contribute financially, even if they
cannot capture all the economic benefits directly.

5.2.5 Financial sustainability

Protecting public marine environments through insurance-based risk transfer can be an extremely
impactful solution for restoring ocean ecosystems. However, long-term premium funding strategies are
crucial to support the sustainability of such programmes. Financing the ongoing premiums poses a key
challenge since only some entities have a large enough insurable interest to take on the full cost, especially
in high-risk regions.
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Many solutions have been tested to overcome the financing obstacle. For instance, insurance can
efficiently pool capital for conservation efforts —such as through a multi-site Marine Protected Area trust
fund. The fund's prearranged financing through insurance policies ensures that disaster relief money can
be quickly targeted and deployed to heavily impacted zones.

This concept is demonstrated through the successful Coastal Zone Management Trust Fund model in
Quintana Roo, Mexico, which provides a valuable real-world precedent. This trust uses a sustainable
premium funding approach to secure consistent financing for long-term ecosystem conservation. This
avoids the risk of halting critical conservation efforts due to unpredictable donations or insufficient
government funding alone. The fund collects money through various fees and taxes — such as a portion of
state lodging taxes and fines for environmental violations. A key aspect is its diverse, dedicated revenue
streams beyond government funding or donations, providing financial sustainability. The fund
administration involves collaboration between MPA managers, government, academic, and civil society
groups for governance, ensuring a participatory approach aimed at including local considerations into the
governance structure.

The same structure could be replicated in the Philippines, leveraging local knowledge and a network of
marine protected areas and organisations involved in marine conservation. For example, Howden has
established relations with Coast 4C, launched in 2021, a social enterprise based in Bohol, Philippines, that
drives marine protection by implementing inclusive, community-driven value chains for regenerative
seaweed and end-of-life fishing nets. The appropriate integration of regenerative seaweed farming into
MPAs forms a key component of the value chain model. It allows for larger and more effective
community-managed MPAs — branded “ideal Marine Protected Areas” (iMPAs).

Key Takeaways

Insurance can and should be used as a force for good. Insurance is by no means the only solution to
ecosystem conservation in the face of climate change, however, insurance is effective in this context,
where restoration efforts can help the ecosystem to recover. Insurance is an important tool in risk
management. It protects against an ecosystem loss that the government or NGOs could not otherwise
fund on their own. In this section, we have provided multiple examples of different nature-based
insurance products that could be applied to marine ecosystems. It is essential to highlight that the success
of these insurance solutions depends on their tailoring to the unique characteristics of the local
environment and the needs of the local community. Recognising the dynamic nature of the ecosystem
and community needs, the insurance product should undergo subsequent iterations to fine-tune the
evolving requirements of the local communities, thereby maximising their effectiveness in promoting
resilience and sustainability.
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Conclusion

The Philippines is one of the most vulnerable countries to the impacts of climate change, with typhoons
presenting a significant danger to life and livelihoods. The country also has an extensive marine ecosystem
with rich biodiversity that provides coastal communities with many co-benefits, including fisheries
resources, support of tourism industries, and cultural and coastal protection benefits. These ecosystems
are threatened by coastal hazards and anthropogenic impacts, which undermine the resilience of coastal
communities to climate change. In providing financing for marine ecosystem protection and
reconstruction following damage from climate hazards, insurance can contribute to the resilience of both
ecosystems and the populations that benefit from them.

The integration of insurance mechanisms with Nature-based Solutions (NbS) presents a promising avenue
for bolstering resilience to climate-related risks and safeguarding coastal ecosystems. By tailoring
insurance products to address the specific needs of marine conservation and disaster resilience, initiatives
like Marine Protected Areas (MPAs) exemplify effective measures aimed at conserving crucial habitats and
enhancing resilience against major threats like overexploitation and habitat destruction. Case studies, such
as the collaboration between Blue Finance, Howden, and AXA Climate in Belize and the Philippines,
demonstrate the practical application of insurance in supporting ecosystem recovery and community well-
being post-disaster events. Furthermore, specific insurance products designed to address warming events,
coral bleaching and storm events demonstrate targeted approaches to mitigate risks and support
ecosystem recovery. Similarly, the implementation of mangrove and seagrass insurance, as showcased by
Zurich’s initiative, underscores the importance of private-public collaboration in addressing coastal
vulnerabilities and promoting carbon sequestration.

The broader design and implementation of insurance products also comes into focus, with emphasis
placed on incentivising resilience building through premium reduction and promoting conservation and
restoration with carbon credits. Furthermore, in order to maximise the effectiveness of insurance
products for ecosystem conservation, aspects including incorporating gender considerations (building
trust, creating dialogues and feedback loops, tailor trigger payments and effective fund delivery
mechanisms for the population), establishing insurable interest, and securing financial sustainability,
should be taken into account These measures aim to enhance the inclusivity and effectiveness of
insurance products, ensuring they cater to the unique needs of coastal communities and ecosystems.

[t is in the interest of the insurance industry to support the implementation of NbS to ensure the long-
term financial viability of insurance in the face of increasing exposures and climate change. It is of great
importance to consider the local context, the possibility of unintended consequences, and presence of
NGOs and government actors in the space to ensure that insurance offers additional benefit. While
insurance is not a panacea for ecosystem preservation in the face of climate change, it can be a powerful
tool to fill a financing need not addressed by other mechanisms.
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Appendices

Appendix 1: Mangroves

Mangrove forests thrive in tropical and subtropical coastal regions, particularly in tidal river areas with
shallow waters. These unique ecosystems are characterised by their intricate network of dense and
tangled prop roots, which allow trees to endure fluctuating tides while slowing the movement of water
around them. This, in turn, fosters the accumulation of sediment at the base of the trees, serving as both a
vital carbon sink and a natural barrier against coastal erosion. Bolinao, with its municipal waters spanning
145.50 hectares'%4 (Figure 4), is home to a diverse array of mangrove species, with one study identifying at
least 24 distinct types. Among these, Rhizophora mucronata emerges as the predominant and densest
species across a significant portion of the area, underscoring the ecological richness and significance of
Bolinao's mangrove ecosystems.%>

Figure 4: Areas with mangrove cove, sourced from Global Mangrove Watch%®
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Appendix 2: Seagrass

Seagrasses are small flowering plants rooted in saline and brackish waters that often create large, dense
underwater meadows, giving the appearance of terrestrial grasses. Bolinao's municipal waters host
extensive seagrass beds spanning approximately 3,308 hectares (Figure 5). Comprising seven distinct
species, these seagrass meadows are notably characterised by the prevalence of Enhalus acoroides and

Thalassia hemprichii emerging as the most prevalent and widespread among the vibrant marine flora in
the area.'%’

Figure 5: Areas in Bolinao municipal waters and other surrounding waters with seagrass cover%®
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Appendix 3: Coral Reef

Corals are formed of many small organisms called polyps, which secrete calcium carbonate to form an
exoskeleton, giving corals their unique and distinctive appearance. These structures are inhabited by
algae, which contribute to the vibrant colours of corals and engage in photosynthesis to provide essential
energy to the coral organisms. Thriving in warm, shallow waters, much like seagrasses, corals tend to be
found in reef flats where they are protected from the full force of waves. Corals cover an area of about
5,493.7 hectares of the municipal waters of Bolinao (Figure 6)1%°, consisting primarily of branching and
massive reef-building coral species, including Acroporids, Pocilloporids, and Poritids, and further enhance
the ecological tapestry of Bolinao's marine environment. ¢
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Figure 6: Areas in Bolinao municipal waters and other surrounding waters with coral reef cover!!
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Appendix 4: Fisheries

Approximately 25% of the ocean's fish rely on the health of coral reefs for their survival.'*? Coral reefs,
spanning 27,000 sq. km in the Philippines provide vital shelter, feeding grounds, and reproductive areas
for over 4,000 species of fish, molluscs, crustaceans, starfish and sponges. This, coupled with seagrasses
and mangroves, sustains the marine ecosystem. It is crucial for the livelihoods of at least 2 million Filipinos,
significantly 1 million small-scale fishers directly dependent on reef catches. This industry also supports
coastal economies and the livelihoods of the 40 million people who live within 30km of reefs.'13 Bolinao,
located in the Gulf of Lingayen's Fisheries Management Area (FMA) 6 (Figure 7), hosts the Bolinao reef flat,
a key component of the largest fringing reef in the northwestern Philippines, covering 200 sq. km. 4
Bolinao fisheries are also important nationally, exporting fish across the country to Metro Manila and
abroad.'!> Bolinao's marine resources are diverse, catering to traditional, small-scale fishers, commercial
fisheries and more modern aquaculture and mariculture activities. These activities coexist with related
industries such as shell crafts and dried fish making, collectively providing income and sustenance for 40%
of coastal households.'*® The commerecial fishing sector in Bolinao is heavily dependent on a healthy
coastal ecosystem, as it uses 34.85% of municipal waters. The region is one of the country’s most
productive fisheries.*” Approximately 95% of all commercially important fish rely on a healthy coastal
ecosystem. It has been estimated that a single hectare of seagrass can enhance fisheries by USD 24,000,
emphasising the economic value of maintaining a robust coastal environment.'*® Moreover, well-
managed coral reefs have been estimated to yield 5 to 10 tons of fish per square kilometre annually,
underlining the critical role these ecosystems play in sustaining local and national fish stocks.*°
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Figure 7: Fisheries Management Areas (FMASs) in the Philippines, Bolinao is located in FMA 6120

Appendix 5: Coastal protection

Corals, seagrasses and mangroves offer valuable co-benefits in terms of coastal protection. Mangrove
roots, with their capacity to trap sediments, enhance soil stability and reduce erosion, while seagrass roots
play a vital role in stabilising shallow seabeds by trapping detritus'?! By preventing coastal erosion, these
natural assets contribute to the preservation of valuable land and property, ensuring the safety of the local
population and their homes (Figure 8).

Furthermore, coral reefs can act as natural breakwaters, dissipating the energy of storm surges, reduce
and mitigate the impact on the shoreline. The density of mangroves adds an additional layer of protection
by dissipating energy and reducing wave heights?2. This, coupled with their ability to maintain coastal
elevation and prevent erosion by trapping sediment amongst their roots, makes mangroves an important
protector against storm surges.?® Figure 8 illustrates the coastal protection benefits of these natural
assets against extreme storm events. It has been found that the Philippines’ coastal ecosystems contribute
significant protective services to coastal communities, reducing annual property damages from extreme
weather by up to 30% and saving approximately USD 1.6 billion in avoided losses.*?*

34
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Figure 8: The role of Coral Reefs and Mangroves in protecting Coastal Environments??
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Appendix 6: Current impacts of natural hazards on coastal communities and marine ecosystems

The climate of Bolinao is tropical, experiencing a warm, wet, south-westerly typhoon season from July to
October and a cooler northeasterly monsoon from November to March. The Philippines is also situated in
the Pacific Northwest Basin, one of the world's most active tropical cyclone basins. With an average of 20
tropical cyclones crossing the Philippine Area of Responsibility (PAR) each year, it is amongst the most
affected countries globally.1?® Extreme weather events, such as cyclones, hurricanes, typhoons, and
changes in sea surface temperature can cause significant stress on Bolinao’s marine ecosystem. These
challenges intensify with climate change, threatening the resilience of coral reefs and emphasising the
need for robust conservation efforts.

Adverse weather poses significant financial risks for municipal fishers, whose incomes often fall below the
poverty threshold, by preventing fishing activities or reducing catch volumes.*?’ Despite diversification
into tourism and public services, bad weather can impact supplementary income sources. In recent years,
several deadly storms (Figure 9), including Tropical Storm "Inday" in 2018*?% and Typhoon "Labuyo" in
2013, highlighted the direct and indirect consequences on the lives and livelihoods of Bolinao fishers.?®
Even aquaculture operators, who tend to earn a higher income than municipal fishers and work in more
sheltered channels between Bolinao, Santiago Island and the Island of Anda, face risks in fishing in
treacherous conditions, leading to potentially life-threatening situations. *3° Damage can also occur to fish
cages and nets, which have a higher upfront cost to build and repair than other fishing equipment. The
2015 Tropical Storm “Lando” inflicted an estimated 3.784 million Philippine Pesos (PHP) damages to
fisheries across the affected regions.*3!

Beyond immediate financial repercussions, extreme weather events can bring long-term challenges,
causing damage to mangroves, coral reefs, and seagrass beds. Typhoons and heavy rain introduce
pollutants, reduce seawater salinity, and disrupt ecosystem structures.*3? The destructive force of
typhoons and associated storm surges can destroy marine habitats, damage corals, mangrove forests, and
aquatic vegetation by tearing corals and seagrasses from their footings, negatively impacting the
comprehensive ecosystem structure and species richness.*33 It can take decades to recover the
biodiversity in these Bolinao’s ecosystems which have already been negatively impacted.34
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The economic security of Bolinao's population is intricately linked to the health of its marine ecosystem,
necessitating conservation efforts to mitigate the impact of increasingly severe weather events.
Addressing the need for support during dangerous weather conditions is crucial to reducing risks to the
lives of fishers and sustaining the long-term viability of the fishing industry in the region.

Figure 9: Historic Typhoon tracks from 1980 to May 2019 to directly hit Bolinao
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Appendix 7: Climate Change impacts on coastal communities and marine ecosystems

Climate change in the Philippines has induced significant environmental shifts, triggering biophysical
anomalies, such as rising water temperatures, decreasing oxygen levels, and increased acidity in the
oceans.'3® These changes contribute to sea level rise!®’, intensified typhoons'38, and ecosystem
degradation®®.

Similar to other parts of the world, the Philippines is experiencing an increase in both mean and maximum
daily temperatures, with an average maximum daily temperature increase of 1°C in the 60 years leading
up to 2010.*° This trend is projected to continue with maximum daily temperatures increasing by 3.1°C
above pre-2005 levels by 2090 under the RCP8.5 climate change scenario.**! Extreme daily rainfall has
also slightly increased, with wet seasons expected to become wetter and dry seasons drier.**? These
changes may lead to increased freshwater runoff, inhibiting coral growth and elevating the risk of pollution
in mangroves.
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While there’s little evidence that the frequency of cyclones in the Luzon island area has increased due to
climate change, the intensity of tropical cyclones during El Nifio years has increased.*? Projections
indicate an increase in heavy rainfall associated with tropical cyclones'**, potentially limiting the recovery
of marine ecosystems between storms and diminishing the resilience of coastal communities.*4°

The interaction of tropical cyclones with other climate change impacts, such as rising sea levels and an
increase in the frequency and intensity of extreme rainfall, is expected to increase risks to life and property
from flooding, contributing to a projected 50% increase in response costs to extreme events.*® Satellite
observations from 1993 to 2015 show that the tropical western Pacific region, east of the Philippines,
experienced a sea level rise of 5-7 mm/year, about twice the global average.'*” Under the SSP5-8.5
climate change scenario, the global mean sea level is almost certain to continue rising until 2100, with a
likely rise of between 0.18 and 0.23m by 2050.148

Furthermore, critical ocean conditions such as sea surface temperature, oxygen concentration, and water
acidity are at risk of triggering significant upheavals to ocean ecosystems.*° Ocean acidification occurs
when carbon dioxide in the atmosphere dissolves into the ocean, decreasing the pH level and increasing
the acidity of the seas. This can lead to the dissolution of the shells and exoskeletons of organisms such as
corals, some plankton, and crustaceans.'®® By 2100, there is an anticipated decrease in ocean oxygen
concentration of 4.2% and a decrease in ocean pH of 0.25 pH units'>* which could be destructive to
Philippine marine ecosystems, causing the destruction of coral reefs and marine habitats, the migration of
some species that are not resistant to increased temperatures, and the emergence of new ones.

Appendix 8: Socioeconomic context

The socioeconomic context plays a crucial role in understanding risks and opportunities across various
domains. For instance, socioeconomic factors influence how individuals and communities are vulnerable
to, perceive and respond to risks and the extent to which they may be willing or able to take out
insurance. Lower-income groups may face higher vulnerabilities due to limited resources and access to
essential services.

Bolinao is characterised by a young population (age groups 5-9 and 10-14 constitute 11.9% and 11.7% of
the population),? centred on coastal areas, with high dependency on working age individuals. This makes
the population vulnerable to the immediate impact of coastal hazards, and the longer-term economic
impacts of these hazards to the fishing industry. Although the population may not be growing as fast as
elsewhere, the demographic imbalance could also pose challenges in the short to medium term as young
individuals enter the workforce and place more pressure on the fisheries industry.

The socioeconomic context could present difficulties in implementing insurance. The financial insecurity of
households in Bolinao could limit the capacity to contribute to insurance premium payments — even if the
financial benefits of an insurance policy were defined and understood — it is likely that in times of financial
difficulty premium payments would be the first expense to be cut. This could be combatted in the longer
term by financing premiums through local or municipal bodies already tasked with disaster risk
management and are likely to offer more financial stability (see section 4).

The concentration of populations in coastal zones represents an accumulation of risk, which could drive up
premiums paid on an individual level by households for direct protection. As the coastal population
increases, there may be increasing cost pressure from policies that are looking to directly protect life or
property. When insuring marine ecosystems, however, an increase in the number of coastal beneficiaries
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increases the pool of funds available for premium financing without fundamentally changing the
accumulation of NAT CAT risks facing the insured ecosystem.

Appendix 9: Capture fishing

The resilience of the municipal fisher sector is increasingly challenged by internal and external pressures,
including the rise in coastal population, driven by high population growth averaging 1.7% annually from
2000 to 2020. This demographic pressure has led to the gradual degradation of marine ecosystems and
increased vulnerability for small-scale fishers. Despite a licensing system, prevalent overfishing,
exacerbated by poverty and dependence on fisheries, has led to fish stock depletion and coastal resource
destruction. >3 Diminishing coastal habitat quality and reducing fish catch volumes have caused the output
of both commercial and small-scale fishers to dwindle.

Municipal fishing vessels are often fitted with various fishing gear, most commonly being bottom-set
gillnets, handlines, multiple hook-and-lines, and spear guns.>* Although these conventional methods
aren't directly damaging, historical illegal practices such as poison and blast fishing have impacted marine
ecosystems.> These indiscriminate fishing methods have historically been used when conventional
fishing fails to produce sufficient yields*® or because of their cost effectiveness. 1>’ They not only damage
fish stocks but can also lead to the destruction of coral reefs and algae.*®® In response to resource
depletion and heightened competition, fishers may increasingly resort to these destructive practices,
further exacerbating the degradation of marine ecosystems. It is therefore important to maintain
sufficient fish stocks to support the viability of conventional fishing methods, ensure financial security for
municipal fishers, and prevent a destructive illegal fishing cycle.

Appendix 10: Aquaculture

Aquaculture in ponds made from converted mangroves proliferated in the 1980s, destroying mangroves
in the area before the practice was outlawed.'*° Fish cages, the primary aquaculture form, have
proliferated since the 1990s'®°, with more than 900 individual cages in the waters around Bolinao and
Anda Island in 2014.161 Aquaculture now contributes 42% of the Philippines’ fish catch by value, making it
the most important form of fishing nationally.6?

When correctly managed, aquaculture can offer economic and environmental benefits such as security of
yields and avoidance of bycatch. However, overcrowded and poorly managed pens can lead to
environmental damage. Waste from fish feed and faeces can decrease sediment quality on the seabed
and spread pathogens into the marine ecosystem. An increase in nutrient enrichment in the water can
cause algal blooms and reduce the growth and survivorship of seagrasses and corals. Despite municipal
licensing and reductions in the number of licensed cages'®3, eutrophication of the waters around
aquacultures in Bolinao has not only led to mass kills of farmed fish but also to a reduction in biodiversity
in the surrounding areas.®* Nutrient rich plumes of fish farm effluents reaching up to 3km*®> contribute
to water quality decline, and have damaged corals and seagrasses in the wider Bolinao area. 1%°

Using environmentally damaging fishing practices undermines the ability of insurance solutions focused on
protecting marine ecosystems to provide tangible benefits as the protected asset faces significant
damages external to the insured risk. In response to this, insurance can play a role in breaking the negative
feedback loop perpetuating financial insecurity and destructive fishing. By improving the financial
resilience of fishers, insurance can help smooth incomes after natural catastrophes and reduce the
reliance on destructive fishing practices. Insuring fishers and aquacultures directly in the absence of
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sufficient local governance and assurances could promote harmful practices. As part of a wider capacity
building and education programme, insurance could be used as an incentivising mechanism to encourage
diversification of income sources into other industries, such as seaweed farming, by targeting coverage in
this industry. Environmentally damaging fishing practices undermine marine ecosystem insurance
benefits. Insurance may break the cycle of financial insecurity and destructive fishing by improving fishers
financial resilience. However, insuring fishers directly without local governance may promote harmful
practices. To counteract this, insurance can incentivise diversification into industries like seaweed farming
through targeted coverage.
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