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As risks from climate change to coastal cities continue to increase,
governments, public and private investors, and the insurance industry need
targeted risk information to prioritize action and build resilience where it
matters most.

In response, the Stimson Center, in collaboration with the Commonwealth
Secretariat, developed and piloted three CORVI rapid assessments. CORVI is a
decision support tool which compares a diverse range of ecological, financial,
and political risks across 10 categories, with rapid assessments using 30
indicators to produce a holistic coastal climate risk summary report. Each
indicator is scored using a 1-10 risk scale relative to other cities in the region,
providing a simple reference point for decision makers looking to prioritize

climate action and resilience investment.

This CORVI Climate Risk Summary Report for the island of Tarawa in Kiribati
combines empirical data, expert interviews, surveys, and desk research to
analyze how climate and ocean risks are impacting the city. This information is
used to develop detailed priority recommendations for Kiribati to reduce its
climate vulnerabilities and work to build a sustainable future.

This draft report presents the CORVI Climate Risk Summary Report for the island of Tarawa,
Kiribati (see map below).

As risks from climate change to coastal cities continue to increase, governments, public and
private investors, and the insurance industry need targeted risk information to prioritize action
and build resilience where it matters most. In response, the Stimson Center developed the
Climate and Ocean Risk Vulnerability Index (CORVI). CORVI is a decision support tool which
compares a diverse range of ecological, economic, and social risks across 10 categories and nearly
100 indicators to produce a holistic coastal urban risk profile. The full CORVI assessment
provides a much more in-depth analysis, which requires 15-18 months, while a rapid assessment
provides a higher level of analysis in a 6-month timeframe.

This Climate Risk Summary Report is one of three CORVI Rapid Assessment Protocol pilot
projects taking place in Kiribati, Sri Lanka, and Barbados, developed in partnership by the
Commonwealth Secretariat’s Blue Charter program and the Stimson Center, with cooperation
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and participation by government representatives from each pilot country.' This pilot CORVI
Rapid Assessment is a condensed version of the CORVI methodology.> It assesses the 30
highest priority CORVI risk indicators across 10 categories, selected by local stakeholders.
Each risk indicator and category are scored using a 1-10 risk scale relative to other locations in
the region. The CORVI Climate Risk Summary Report combines these risk scores with
information from stakeholder workshops, surveys, desk research including secondary data to
analyze how climate and ocean risks are impacting the study area, in this case, the island of
Tarawa. This information is used to develop high-level priority recommendations for the
Government of Kiribati and other key stakeholders to reduce climate vulnerabilities and work
to build a sustainable future.

Further, there is potential to build on the rapid assessment and undertake a future full CORVI
risk analysis which offers a more comprehensive profile of the climate risks and more targeted
recommendations. The purpose of the rapid assessment is to provide initial high-level findings
or results for a country allowing for the development of further climate risk initiatives or
progression to the full CORVI assessment.> A complete list of the risk indicators used for the
Tarawa rapid assessment is provided below. In addition, a list of organizations who responded
to surveys is included in the appendix.

Summary Findings

The island of Tarawa is part of the Gilbert Group of islands, and includes the capital of Kiribati,
South Tarawa. South Tarawa has a land area of approximately 15 square kilometers and is home
to just over half of the total population of Kiribati and is composed of three main urban centers
- Betio, Bairiki, and Bikenibeu - across a ribbon of atolls linked by a narrow causeway 35 km in
length and a maximum of 300 m wide.! The population of South Tarawa has increased by 12.4
percent between 2010 and 2015. It now has more than 56,000 people and a population density

! The project partners would like to thank the Government of Kiribati for their support and cooperation as well as
the project’s funders, the Ocean Risk and Resilience Action Alliance (ORRAA).

2 To read more about the CORVI methodology, please visit https://www.stimson.org/project/corvi/resources-
research/methodology/

3 For more information on the methodology, please see the section entitled CORVI Rapid Assessments.



https://www.stimson.org/project/corvi/resources-research/methodology/
https://www.stimson.org/project/corvi/resources-research/methodology/

Stimson Center Environmental Security Program

of nearly 3,200 people per square kilometer.! The
population of North Tarawa has increased to around
6,600 people. The geographic area of this report
consists of the entire island, including both North
Tarawa and South Tarawa.

The CORVI Rapid Assessment identified significant
vulnerabilities in the areas of ecological and financial
risk, highlighting Tarawa’s very high vulnerability to
coastal flooding and the reliance of the Kiribati
economy and the national government’s budget on

revenue from offshore foreign-flagged purse seine tuna
fishing. Three of the four highest indicator scores — Map of study area for CORVI rapid assessment for
Percent of People Living Below 5 Meters Above Sea farawa
Level (9.20), Percent of Island at Risk of Flooding
(8.77), and Rate of Coastal Erosion (8.60) reflect the vulnerability of an island with a maximum
height of 2-3 meters. Sea levels will rise by 0.44-0.76 meters by 2100 according to the
Intergovernmental Panel on Climate Change (IPCC) ' and sea level rise may cover more than
50 percent of Tarawa’s land and pose a threat to over 60 percent of the island’s population.™
This flooding, together with inadequate solid waste management and sewage practices, puts
the island’s limited freshwater resources at risk. Solid and human waste, together with habitat
destruction, overexploitation of marine resources, and other drivers, have also damaged the

island’s marine ecosystems.

The second highest indicator score, Percent of National Economy Based in Offshore Fisheries
(8.87), reflects Kiribati’s economically dependence on offshore fishing. Growth in fisheries
revenue provided 85 percent of Tarawa’s total revenue growth from 2011 to 2018.V The Vessel
Day Scheme (VDS), a regional agreement that regulates access to tuna fishing in national water,
was introduced in 2012 and dramatically changed the economic growth rate of the country. That
revenue, however, is largely based on fishing for a single species, skipjack tuna, and modeling
suggests climate change is likely to further reduce overall stocks and shift the species’
distribution. Despite its recent economic growth, Kiribati remains one of the least developed
countries in the world. As a major importer and exporter of commodities, Kiribati is highly
exposed to external shocks and reliant on overseas aid and overseas remittances." The next three
highest risk indicators — National GDP Per Capita (8.00), Percent of People Employed in
Artisanal and Subsistence Fishing (7.80), and Percent of National Economy Based in Near Shore
Fishing (7.68) - highlight a precarious economic situation across the country. With limited
arable land, Kiribati is forced to import almost everything except nearshore marine species and
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some limited agricultural products, and its remoteness from major markets imposes high
transportation costs for imports and exports. As a result, Kiribati is heavily dependent on
subsistence and artisanal fishing for its food security, with one of the highest per capita
consumptions of fish in the world."

Conditions in Tarawa offers greater access to goods and services, including education,
employment, and healthcare. This has driven in-migration from Kiribati’s outer islands to the
capital. The rapid population growth has resulted in largely unchecked expansion of unplanned
settlements, including onto the island’s water catchment systems. This has added pressure on
freshwater resources and contributed to shortcomings in solid waste and wastewater

management. il

In the face of these challenges, the government of Kiribati has embraced a holistic approach to
strengthening climate resilience. Taking advantage of improved fiscal stability, in recent years,
it has launched several major infrastructure projects with the aim of advancing climate
resilience, supporting further economic growth and reducing the impact of flooding. It has also
developed an integrated series of plans aimed specifically at climate resilience, including the
Kiribati Joint Implementation Plan (KJIP), which is “a comprehensive plan for multi sectoral
and multilevel action on climate change action and disaster risk management”. The KJIP is
closely aligned with other government plans, including the Climate Change Policy (CCP), the
Kiribati Development Plan 2016-2019, and the Kiribati 20-Year Vision 2016-2036.* The
government of Kiribati has also supported some innovative adaption ideas, such as the
Temaiku Land and Urban Development project, which planned to raise 300 hectares of low-
lying land on Temaiku Bight by 2-5 meters with the goal of housing more than 35,000 people.*
Another project uses sand dredged from lagoon floors and redistribute it to island coasts,
though the risks associated with this type of dredging will increase as more sand is removed
from the lagoon floor.® A third project would also replace the existing causeway across South
Tarawa with bridges which will increase the sediment exchange between the Tarawa Lagoon
and the ocean, thereby hopefully facilitating the natural deposit of sand that can also grow the

island.xi

Summary of High-Level Recommendations

To build on these efforts and address the key challenges identified by the CORVI rapid
assessment, three priority areas for action have been identified based on an analysis of CORVI
the risk scores, stakeholder workshops, and desktop research:

e Implement integrated flood management and mitigation. Tarawa’s extremely high
level of vulnerability to flooding, especially as global sea levels rise, demands a diversified
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approach to mitigating and managing flood risk and reducing coastal erosion. This should
include a mix of both artificial and natural infrastructure, such as building seawalls and
restoring key marine ecosystems, especially coral reefs. Monitoring of site-specific land
accretion and erosion can further inform necessary adjustments to the plans. Land
changes should also be part of the solution, especially for land that is not protected by
hard or natural infrastructure. This can include raising low-lying land and making
improvements to land-based infrastructure, such as raising houses. These kinds of
strategies form a key part of both the KJIP and the CCP.

Move towards a circular economy. Improving solid and human waste management and
reducing marine debris will help strengthen natural coastal defenses and reduce the
impact of flooding. Given Tarawa’s remoteness and its dependence on the blue economy,
both exporting and dumping waste are unviable. Kiribati should therefore encourage a
move towards a circular economy, employing the three R’s, --reduce, reuse, and recycle
all forms of waste. For example, reuse could include utilizing waste in hard infrastructure
or land reclamation projects. Waste collection processes should also be improved
through a combination of community education, and increased public and private
collection services. Lessons learned in Tarawa could be shared with other islands in the
archipelago.

Diversify Kiribati’s economy. Increased revenue from offshore purse seine fishery
licenses to foreign-flagged fleets fishing for tuna—especially skipjack tuna—has driven
Kiribati’s rapid economic growth in recent years. Management steps like the VDS have
been taken to improve the sustainability of this sector and should continue, however
benefits can also be gained by further diversifying the economy and using Kiribati’s
natural and human capital more effectively. Developing sustainable coastal tourism
would leverage Kiribati’s wealth of natural resources, reduce unemployment, and
increase tax revenues, while preserving and enhancing Kiribati’s natural and cultural
heritage. Kiribati can also better harness its human capital by investing in green
innovation and entrepreneurs with a focus on climate adaptation planning, renewable
energy technology, and solid waste management, identified as high risk areas in this
assessment. Diversifying Kiribati’s economy would also reduce the risk related to the
percentage of the national economy based in near shore and offshore fishing industries
both of which ranked as high risk in this assessment.

By implementing these proposed recommendations, Kiribati can continue to strengthen

climate resilience to ensure a safe and sustainable future while serving as a leader in climate

adaptation, both for other small island developing states and the rest of the world.
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Pilot CORVI Rapid Assessments

Island states and coastal cities are at the forefront of the climate crisis. Rising sea levels, extreme
storms, and heat events are amplifying the vulnerability of citizens. At the same time, island
states and coastal cities face underlying economic and social concerns, such as expanding
populations, limited resources, and aging infrastructure, at times compounded by poor
governance. These interconnected pressures threaten ocean and land-based ecosystems, which
are critical for economic and food security. To combat these systemic risks, decision makers
need information to help them prioritize actions to build resilience through climate-smart
policies, including increased use of nature-based solutions. However, rigorous data collection
and subsequent integrated analysis necessary for the development of successful solutions are
resource intensive and out of reach for many Small Island Developing States (SIDS) and
developing coastal states.

The Stimson Center and the Commonwealth Secretariat partnered to pilot a rapid climate risk
assessment methodology in three Commonwealth countries (Barbados, Kiribati, and Sri Lanka)
under the Commonwealth Blue Charter program. The project is based on the cross-cutting
methodology of the Climate and Ocean Risk Vulnerability Index (CORVI). Developed by the
Stimson Center, CORVI produces comprehensive risk profiles for coastal cities and island states
and helps leaders make climate-smart investments designed to build cross cutting climate
resilience in their country. The Commonwealth Secretariat led country engagement, review, and
advisory support, while the Stimson Center led the research and conducted the analytical work.
An in-country engagement officer was contracted to support the project. She assisted in the
selection of diverse experts from the national government along with private sector and NGO
stakeholders, who helped identify priority areas of climate risk.

To adapt the CORVI methodology for a rapid assessment, the 97 indicators used in a full
CORVI assessment were reduced to thirty, three risk indicators for each of the ten risk
categories (see Figure 1 below), in consultation with national stakeholders.
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Sixty-six expert surveys were collected from 29 subject matter experts in Kiribati.*! Risk scores
for each of the 30 indicators were calculated using expert surveys and pre-existing secondary
data collected for the Pacific Islands during prior full CORVI assessments (See Figure 2).

Figure 1. CORVI Wheel, including risk types and risk categories
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Figure 1. Map of CORVI Pacific Islands region, including comparison citics

A complete list of the indicators used for the Tarawa rapid assessment is provided below. In
addition, a list of organizations that provided surveys is included in the appendix.
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ECOLOGICAL RISK CATEGORIES AND INDICATORS
Category Indicator

Cases of Vector-Borne Diseases

Change in Sea Surface Temperature

Number of People Affected by Extreme Weather Events
Ecosystems Health of Existing Coral Reefs

Health of Existing Mangroves

Health of Existing Sea Grass Beds

Fisheries Capacity of Fisheries Enforcement Institutions
Nearshore Fish Stock Stalus

Number of Incidents of Foreign Vessels Fishing in EEZ

Geology/Water Percent of Island at Risk of Flooding
Piped Water Supply Continuity
Ratle of Coastal Erosion

FINANCIAL RISK CATEGORIES AND INDICATORS
Category Indicator

Economics National GDP Per Capita

National Unemployment Rate

National Youth Unemployment Rate

Infrastructure Percent of People Living Below 5 Melers Above Sea Level

Percent of Population with Adequate Access to Electricity
Renewable Energy Share in Total Energy Consumption
Major Industries Percent of National Economy Based in Agriculture

Percent of National Economy Based in Near Shore Fishing Industry
Percent of National Economy Based in Offshore Fisheries

POLITICAL RISK CATEGORIES AND INDICATORS
Category Indicator

Governance Capacity of Current Disaster Response
Level of Perceived Transparency within Government
National Climate Adaptation Plan

Social and Percent of Population Achieving Proficiency in Literacy and Numeracy
Demographics
Percent of Population Below Poverty Line

Island Population Density

Stability Percent of People Employed in Artisanal and Subsistence Fishing

Percent of People Employed in Port and Shipping Industries
Percent of People Employed in Commercial Fishing Industry
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CORVI Analysis

The following sections provide a greater level of detail on the climate risks faced by the island of
Tarawa delineated by the 30 selected risk indicators across ecological, financial, and political risk

areas.

Ecological Risk

Ecological Risk Categories and Indicator Scores

Category Indicator Score
Climate Change in Sea Surface Temperature
Cases of Vector-Borne Disease Infections | 7.00
Number of People Affected by Extreme Weather Events 3.64
Ecosystems Health of Existing Mangroves 5.80
Health of Existing Sea Grass Beds 5.57
Health of Existing Coral Reefs 5.36
Fisheries Number of Incidents of Foreign Vessels Fishing in EEZ 7.12
Capacity of Fisheries Enforcement Institutions 5.36
Near Shore Fish Stock Status 4.90
Geology/Water Percent of Island at Risk of Flooding
Rate of Coastal Erosion
Piped Water Supply Continuity | 6.53

Ecological risks in Tarawa are concentrated in the categories of Geology/Water and Climate,
though there are medium-high risks across all four categories. This concentration is driven
primarily by Tarawa’s extremely low-lying topography and reliance on blue economy sectors that
are vulnerable to changing ocean conditions.

e In the CLIMATE category, Change in Sea Surface Temperature (7.67) reflects the
negative impacts increasing ocean temperatures have on ecosystems. Ocean
temperatures have been rising since the 1970s and are projected to continue to rise in the
coming decades. Cases of Vector-Borne Disease Infections (7.00) is scored as medium-
high risk while the Number of People Affected by Extreme Weather Events (3.64) is
scored as medium risk.

e The indicators in the ECOSYSTEMS category have similar scores, all scored as medium-
high risk, showing the comparable levels of importance and vulnerability for marine

10
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ecosystems in Tarawa, including mangroves (5.80), seagrasses (5.57), and coral reefs
(5-30).

e Inthe FISHERIES category, the indicator with the highest level of risk is the Number of
Incidents of Foreign Vessels Fishing in EEZ (7.12), which affects Kiribati’s major export.
The Capacity of Fisheries Enforcement (5.36) is also scored as medium-high. Near Shore
Fish Stock Status (4.90) is scored as medium risk.

e GEOLOGY/WATER contains the two highest-risk indicators in the Ecological Risk Area,
Percent of Island at Risk of Flooding (8.77) and Rate of Coastal Erosion (8.60), starkly
illustrating the high level of vulnerability of Tarawa to rising global sea levels. Piped
Water Supply Continuity (6.53) is rated as medium-high risk.

Tarawa has an extremely high level of vulnerability to coastal flooding. Sea levels will rise by
0.44-0.76 meters by 2100 according to the Intergovernmental Panel on Climate Change
(IPCC)*¥ and sea level rise may cover more than 50 percent of Tarawa’s land and pose a threat
to over 60 percent of the island’s population.® Experts highlighted that certain populations,
particularly those living with disabilities, are at greater risk from flooding. A 2018 study found
that most atolls will experience annual wave-driven overwash by the mid-21% century, which will
damage freshwater sources and infrastructure.™ The consequent flooding and loss of land,
buildings, and infrastructure are exacerbated by severe coastal erosion driven by the mining of
sand and aggregates and the removal of mangroves.*!

There is also some research to suggest that as little as a o.1-meter rise in sea levels could reduce
the thickness of Tarawa’s freshwater lenses (the layer of fresh water that sits above denser
saltwater) by 60 percent. These lenses are the source of freshwater supply for most of the
island.*!i The recharge of these lenses, and therefore the continuity of the islands water supply,
is entirely dependent on rainfall.** Annual rainfall already ranges from a low of 150 mm to a high
of 4000 mm,™ and such variability is expected to increase due to climate change.™ Most
households only have piped freshwater for one hour every second day through a communal pipe
system and rely on wells and limited rainwater harvesting. Experts suggested that this limited
piped water supply system may be one reason why Piped Water Supply Continuity was only rated
as a medium-high risk, as freshwater challenges on Tarawa often lay outside the piped system
specifically.

The water supply is further affected by shortcomings in sanitation and waste management,
exacerbated by ineffective land-use planning and lack of enforcement of regulations, which has
contaminated the Tarawa Lagoon and freshwater sources. Most surface water pollution comes
from the lack of solid waste management which results in sewage directly flowing into the water.
While the lack of waste management infrastructure is causing trash to be dumped onto the reefs

or the edge of the lagoon.® Common sources of groundwater contamination include swamp

11
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taro pits, pit latrines, failing septic tanks, and leaching from solid waste sources on the
surface. ™ Experts highlighted that broken-down vehicles, household waste, and non-recyclable
plastics, especially from imported goods, are major sources of solid waste, none of which is
recycled. Informal housing has occurred on water catchment systems due to a combination of
population growth and ineffective land management. Efforts to restrict housing on areas set
aside to protect freshwater sources have seen limited community support and a failure to enforce
restrictions. ™V

Although Kiribati is not often hit by tropical cyclones, the country is not exempt from other
natural disasters. Most notably, the country was hit by a severe drought which affected the entire
population in 1999.*V Given the limited availability of freshwater even in normal years and a
constrained ability to store water outside of the underground lenses, Kiribati remains vulnerable
to another such event. Desalination has been proposed to increase the availability of freshwater
in Tarawa but is both expensive and technically challenging. ™!

Together with periods of heavier rain and warmer temperatures, the shortcomings in managing
waste also contribute to vector-borne diseases. Build ups of waste provide a breeding ground for
multiple potential disease vectors, including mosquitos, rats, and flies.®"! Kiribati has already
observed increases in vector-borne diseases, especially dengue fever. il Heavy rains interacting

with untreated waste can also cause an increase in waterborne diseases.x

In many places, marine ecosystems such as coral reefs, seagrasses, and mangroves provide
protective functions which help reduce the impact of flooding and wave impacts and provide
habitat for nearshore marine wildlife. Healthy mangrove systems also help stabilize coastal
erosion. Surveyed experts in this study suggest that all three types of ecosystems are facing a
medium-high level of risk and while technical information is limited,™ much of it supports the
assessment findings. Coral reefs in Kiribati have faced numerous acute disturbances over the last
fifteen years, including mass bleaching episodes in 2004-2005 and 2009-2010 along with an
outbreak in 2014 of Crown-of-Thorns starfish, a predator of corals that can devastate a reef
They have also faced more chronic threats, including nutrient pollution loading, sedimentation,
and fishing practices harmful to the reef, especially in South Tarawa.**i Key pressures on
seagrasses have included water pollution, eutrophication, overfishing (e.g., direct threats from
propellors, dragging nets, and dredging, and indirect threats via the collapse of food web), and
coastal erosion along with the construction of the causeway linking the islets of South Tarawa,
which causes sediment disturbances and turbidity plumes, harming seagrass ecosystems.*i
The main pressures on mangroves have been clearance for development, land based pollution,
and the unsustainable use of mangroves for construction materials. v

12
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Water temperatures in the Gilbert Islands have already risen by approximately 0.15°C since the
1970s, with further increases predicted due to climate change.™v Warming waters and
increasing ocean acidification can inhibit the growth of key marine species grown for local
consumption and export, including seaweed, giant clams, pearl oysters, and sea cucumbers. i
Further, warmer waters are known to increase the risk of harmful algal blooms and ciguatera
poisoning which can harm human health.**i Due to several climate change-driven factors,
including increase in sea surface temperature, the productivity of coral reef fish and
invertebrates is projected to fall by 20 percent by 2050.2Vill The healthier a marine resource is,
the more likely it can withstand climate shocks including warmer waters. Sustainable
management of these existing resources is important to prevent loss. Protection will continue
to play a key role in avoiding repeats of the near collapse of ark shell (red clam) production,
which fell by over 9o percent since the early 1990s due to overexploitation, and as of 2017 has
not shown any sign of revival.

Kiribati has seen significant challenges with illegal, unreported, and unregulated (IUU) fishing
by foreign vessels in its extensive EEZ, especially by Chinese and Taiwanese fleets.® Over the
past decade there has been a sharp increase of foreign vessels fishing in the Kiribati exclusive
economic zone (EEZ), particularly an increase from China and Taiwan. The Kiribati government
relies on foreign fish licenses for important government revenues. In March 2020, a Kiribati
fishery observer died aboard a Taiwanese-flagged vessel under suspicious circumstances and
there have been concerns that Kiribati’s observer program does not meet all the minimum
standards established by the Western and Central Pacific Fisheries Commission and updated in
2015 In December 2020, however, the European Union lifted its “yellow card”, the official TUU
fishing warning it had issued in April 2016 after the country worked with the EU to implement a
series of IUU fishing reforms to bring its fisheries control legislation in line with international
law, including establishing a sanctioning system and improving supply chain traceability.® More
broadly, Kiribati reduced overfishing through the establishment of the Vessel Day Scheme in
2012 together with the other members of the Parties to Nauru Agreement and Tokelau Islands. ¥l

Both the Kiribati government and international partners have undertaken several efforts to
address the country’s key areas of ecological vulnerability. Most notably, the government
developed the Kiribati Joint Implementation Plan (KJIP), the NAP Global Network, and the
Kiribati National Expert Group on Climate Change and Disaster Risk Management. The KJIP
identifies 12 major strategies, including promoting healthy and resilient ecosystems,
strengthening health service delivery to address climate change impacts, and promoting sound
and reliable infrastructure development and land management. The latter includes goals around
protecting water reserves, ensuring sufficient freshwater even during extreme weather events,
and improving sanitation facilities. X"V Work on two desalination plants commenced in April 2022

13
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to provide additional freshwater, supported by the Asian Development Bank, World Bank, Green
Climate Fund, and Global Environment Facility.*¥ Two other notable efforts include the South
Tarawa Sanitation Improvement Sector Project and the Temaiku Land and Urban Development
project, which aims to reclaim 300 hectares of low-lying land, and raise the land by
approximately two to five meters, and use it to house 35,000 people. ™

Financial Risk
FINANCIAL RISK CATEGORIES AND INDICATORS AND SCORES

Category indicator Score
Economics National GDP Per Capita 8.00
National Youth Unemployment Rate
National Unemployment Rate 6.80
Infrastructure Percent of People Living Below 5 Meters Above Sea Level
Renewable Energy Share in Total Energy Consumption 6.91
Percent of Population with Adequate Access to Electricity 5.56
Major Industries Percent of National Economy Based in Offshore Fisheries
Percent of National Economy Based in Near Shore Fishing Industry
Percent of National Economy Based in Agriculture 7.07

Tarawa has a very high level of vulnerability in the Financial Risk Area; five of the ten indicators
are scored as high risk. The island’s very low-lying topography is a key factor in the highest risk
indicator, while Kiribati’s status as a Least Developed Country (LDC) and its reliance on a small
number of key industries are also key drivers of these vulnerabilities.

e Inthe ECONOMICS category, both National GDP Per Capita (8.00) and National Youth
Unemployment Rate (7.67) are scored as high risk, indicating ongoing economic
challenges in spite of fairly rapid economic growth in the years before the pandemic.
National Unemployment Rate (6.80) is scored as medium-high risk.

e The INFRASTRUCTURE category includes the indicator of highest risk in this study,
Percent of People Living Below 5 Meters Above Sea Level (9.20). Both Renewable Energy
Share in Total Energy Consumption (6.91) and Percent of Population with Adequate
Access to Electricity (5.56) are scored as medium-high risk.

e In the MAJOR INDUSTRIES category, both Percent of National Economy Based in
Offshore Fisheries (8.87) and Percent of National Economy Based in Near Shore Fishing

14
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(7.68) are scored as high risk. The Percent of National Economy Based in Agriculture
(7.07) is scored as medium-high risk.

According to the World Bank, Kiribati is one of the least developed countries in the world, having
the 20 smallest GDP per capita as of 2020.i Kiribati has little fertile land for agriculture and
is too remote from other nations to be integrated into global industry value chains, (Tarawa is
over 5000 km from Australia and Japan), all of which severely limits available economic
opportunities. ™ The country’s main exports are composed of just three products: fish, crude
coconut oil, and unprocessed copra (coconut) and its major revenues comes from selling fishing
rights in its EEZ to foreign-flagged vessels.*™ Almost every other consumption good is imported,’
as well as fuel and capital goods, such as vehicles and machinery.!" Extremely high transportation
costs, due to Kiribati’s remote location, increases the prices of all imports including construction
materials, as well as exports.! These high costs hinder economic development.t! As a result,
Kiribati’s economy is highly exposed to external shocks, especially surges in food and fuel
commodity prices,"V which they are currently seeing around the globe. Overseas aid and
remittances are major sources of income and are also vulnerable to changes in foreign
economies." In addition, service costs are high; according to a 2019 UN study, most homes in
Kiribati did not have water or sanitation. Unemployment and especially youth unemployment
are high; according to the World Bank was 22.5 percent in 2019.M

Despite the challenges it faces, in the years before the COVID-19 pandemic, economic growth in
Kiribati was strong, with a peak of 9.9 percent real growth in the Gross Domestic Product (GDP)
in 2015.Mi This expansion was driven by the rapid increase in revenues from foreign fishing
licenses, which has made up roughly 60 to 90 percent of the GDP from 2014 and 2018.1% The
introduction of the Vessel Day Scheme (VDS) in 2012 was a major driver of these economic
improvements. The VDS allows vessel owners to purchase and trade days in which they are
allowed to fish in the waters of Kiribati and other Parties to the Nauru Agreement.* The
introduction of the VDS was a defining event for the Kiribati economy:

e In the five years leading up to VDS, GDP shrunk by 0.7 percent in real terms but after its
implementation from 2012-2017 it saw real growth of 20.5 percent.

e Revenue from fishing license fees increased from $29 million in 2011 to $2017 million in
201 5.lxii

e Growth in fisheries revenue accounted for 85% of total revenue increase between 2011
and 2018,

e The value of a foreign-flagged purse seine fishing day increased from $1,350 in 2011 to
$8,000 in 2016.X"
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e Fish catch almost tripled with an increased from 63,000 metric tons in 2011 to 173,000
metric tons in 2016 and tuna went from 30 percent of the catch in 2005 to 96 percent in
2016.%V

Offshore commerecial fishing is predominantly skipjack tuna, which accounts for over 78 percent
of the total catch.® The dependence on this one species is a key contributor to climate risk in
Kiribati, as models suggest that climate change is likely to reduce the overall stocks of skipjack
and change their habitat range, driving them into the eastern Pacific.* Furthermore,
overfishing can limit the resilience of stocks that face climate impacts such as warming waters.

Almost all the skipjack caught in the EEZ is either transshipped through the country or
transported directly to foreign ports. However, Kiribati has one of the highest per capita
consumption of fish in the world,* i which comes in large part from artisanal and subsistence
fishing in lagoons, reefs, and other coastal areas.™* Some artisanal fishing also takes place for
export markets, most notably of aquarium fish and sea cucumber.™ This highlights the
importance of maintaining healthy marine ecosystems, especially coral reefs, for food security
in Kiribati.

Agriculture, specifically coconut cultivation, is another key sector in the Kiribati economy. In
addition to fish, copra - dried coconut flesh - and crude coconut oil are two of the country’s
main exports. Government subsidies to copra growers, which doubled in 2016,** are a major
part of the government’s budget. While the copra subsidy is higher than the international price
of copra, it serves as a social protection scheme and a way to transfer revenues to the outer
islands and reduce migration pressures on Tarawa. i

Infrastructure in Tarawa faces three principal threats. The first is inundation; sea level rise may
cover more than 50 percent of Tarawa’s land and pose a threat to over 60 percent of the island’s
population.™ The second is high capital costs; the country’s remoteness means that
transportation costs are extremely high, and all capital goods and most construction materials
need to be imported.® The third challenge is maintenance; infrastructure maintenance has
been identified as a “key institutional gap”,”* hobbled by limited dedicated funding and a
shortage of trained personnel.

Despite these challenges, Kiribati has successfully extended access to electricity to over 9o
percent of its population.™! This is up from approximately 70 percent in the last 15 years. The
current system primarily uses on fossil fuels, with 63 percent of the national energy supply
coming from imported petroleum products as of 2014, and electricity represents one of the
government’s highest expenditures.™ Approximately 30 percent of installed generation
capacity in South Tarawa solar photovoltaic (PV).*iil Further expansion of renewable electricity
capacity will require increasing storage, likely in the form of battery storage, and greater
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technical expertise is needed to manage the dynamic loads that accompany high levels of
renewable energy use due to changes in sunlight.®™*These changes, can benefit Kiribati and have
the potential to increase renewable energy generation, which could be particularly useful for
water desalination, which requires lots of electricity. >

In the face of these challenges, the government of Kiribati has taken several important steps to
strengthen resilience. In recent years, the government has achieved fiscal stability due to
development partner financing, fishing license revenues, and the country’s sovereign wealth
fund.’™ Historically, development grants have averaged 30 percent of GDP thanks to the
country’s preferential access to financing as a least developed country (LDC)."! In addition to
increasing its solar PV capacity since 2014, the government has undertaken other significant
infrastructure projects. The three most notable projects are the Kiribati Road Rehabilitation
Project (KRRP), the Kiribati Aviation Investment Program (KAIP), and the Betio harbor
expansion.’il KRRP, for example, which was the single largest project ever undertaken in
Kiribati, resealed the roads in South Tarawa and improved drainage, which will reduce flooding
and damage from heavy rains.™v KRRP also led to the creation of a dedicated infrastructure
maintenance fund.>¥

One other initiative proposed by the government is related to the management of the Phoenix
Islands Protected Area (PIPA) a major spawning ground for tuna species. Created in 2015, PIPA
is a 408,250 square kilometer marine protected area with limited fishing within its boundaries.
In late 2021, the government of Kiribati announced that they would change the management
requirements and open PIPA to fishing. The government noted that the conservation contract
(in partnership with a group of NGOs and research organizations) was to generate funds to offset
the loss of revenue associated with PIPA fishing. According to the government it has thus far
failed to do so, raising only $7 million against $60-140 million in lost revenue since 2015.2
Some suggest that even without PIPA, the introduction of the VDS has helped reduce overfishing
and stabilize fish stocks.beevil
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Political Risk

POLITICAL RISK CATEGORIES AND INDICATORS AND SCORES

Category indicator Score
Governance Capacity of Current Disaster Response 6.17
National Climate Adaptation Plan 6.02
Level of Perceived Transparency within Government 5.82
Social and Island Population Density
Demographics Percent of Population Achieving Proficiency in Literacy and Numeracy | 4.20
Percent of Population Below Poverty Line 3.92
Stability Percent of People Employed in Artisanal and Subsistence Fishing
Percent of People Employed in Commercial Fishing Industry | 6.20
Percent of People Employed in Port and Shipping Industries | 6.00

Political risks in Tarawa have two principal drivers, the high level of population density on the

island, due in large part by in-migration from other parts of Kiribati, and the concentration of

employment in a small number of key industries. In addition, to population and employment

concerns, there are vulnerabilities in governance, especially around climate adaptation and

disaster response planning.

All three indicators in the GOVERNANCE category are scored as medium-high risk and
all three have similar risk scores, led by Capacity of Current Disaster Response (6.17),
and followed by National Climate Adaptation Plan (6.02) and Level of Perceived
Transparency within Government (5.82).

In SOCIAL AND DEMOGRAPHICS, Island Population Density (7.58) is rated as high
risk, reflecting the widespread impacts of rapid population growth on the island’s very
limited land area. Both Percent of Population Achieving Proficiency in Literacy and
Numeracy (4.20) and Percent of Population Below Poverty Line (3.92) are rated medium
risk, the lowest rating for any indicators in the political risk area.

STABILITY includes the indicators with the highest risk in this area, Percent of People
Employed in Artisanal and Subsistence Fishing (7.80), reflecting the key importance of
that industry. Percent of People Employed in Commercial Fishing (6.20) and Percent of
People Employed in Port and Shipping Industries (6.00) are both rated medium risk.

Tarawa faces two key vulnerabilities in the area of Political Risk, the large role of artisanal and

subsistence fishing in the island’s employment and the island’s rapidly increasing population,

primarily due to rapid urbanization in South Tarawa. Artisanal and subsistence fishing is a

significant contributor to employment and food security in Tarawa and has played an increasing
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role in the island’s cash economy.™™ill Artisanal fisheries, however, have seen a decrease in
production of tuna and other pelagic fish from boats based out of South Tarawa.*** This may
be due to the availability of reject fish from tuna transshipment operations in Tarawa Lagoon,
which decreases the demand for artisanal-caught fish,* but may also be due to increasing
pressure on coastal fisheries due to overharvesting along with pollution and habitat damage.*!
In response, the government of Kiribati in recent years introduced Community Based Fisheries
Management, including a pilot project in North Tarawa, which has seen some success.*!
Employment in commercial fishing is also critical for Tarawa. While total employment in the
sector is smaller and it plays a smaller role in national food security, a significant amount of
national income comes from remittances from I-Kiribati employed as merchant seafarers
abroad.xii

Tarawa’s rapidly growing population is due to in-migration from the country’s outer islands.*"
As a result, the population of South Tarawa increased by 12.4 percent between 2010 and 2015.*
There are numerous pull factors driving in-migration, including greater employment and
education opportunities in Tarawa compared to the outer islands, as well as more access to
goods and services.**"! However, the rapid population growth has had unintended consequences
such as widespread unplanned settlements, including on the island’s watersheds, outstripped
the capacity of sanitation and waste management systems, and put pressure on Tarawa’s fragile
freshwater supply.*"! Gains made in the 1990s under the South Tarawa Urban Management Plan
have been overwhelmed as formal and customary governance systems have been unable to
adequately respond to population growth and changing patterns of development.*Vii Over the
past forty years, the government has explored two principal avenues to limit in-migration and
population growth on Tarawa. In the mid 1980’s, they attempted a resettlement project that
relocated around 1500 people to the islands of Teeraina and Tabuaeran, but was later abandoned
when the government decided to reserve those islands for future tourism development.** The
second type of response which is currently being employed is to use economic incentives to keep
people in the outer islands; this has been cited as a key motivator for the copra subsidy.*

In the face of high climate change and disaster risks, the government of Kiribati has adopted a
holistic approach, drafting the Kiribati Joint Implementation Plan for Climate Change and
Disaster Risk Management (KJIP) to support adaptation and disaster response planning across
multiple sectors and at the national, sectoral, and island levels. The KJIP prioritizes 104 climate
adaptation and disaster risk reduction actions across a 2019 to 2028 timeframe and aims to
improve coordination and access to financial and technical support.c! To inform planning and
implementation and fill key data gaps, the Kiribati Integrated Vulnerability Assessment (KIVA)
assesses both climate and non-climate factors in a multi-sectoral vulnerability framework.c
Both the KJIP and KIVA build on a long history of disaster risk management planning, including
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the National Disaster Risk Management Plan of 2012.°" Starting the following year, Kiribati has
increasingly shifted from disaster risk management as the responsibility of the National Disaster
Council to an all of government, and even a whole-of-country,” approach.® Kiribati has,
however, been reliant on foreign external partners for funding for disaster risk management and

disaster risk reduction projects, which leaves it vulnerable to shifts in donor priorities.ct

Overall concern around transparency in the government scored as a medium-high risk, which
roughly accords with a study released in late 2021 by Transparency International studying
corruption in ten countries and territories in the South Pacific. The study found that a little over
half of Kiribati citizens believe that corruption is a big problem in government, which falls below
the average.®il However, Kiribati reported the highest rate of bribery, with nearly two-thirds of
respondents reporting that they had paid a bribe in the previous 12 months.“* The country also
reported the third-highest rate of vote buying, with nearly half reporting that they had been
offered a bribe for their votes.* Kiribati developed a national anti-corruption plan in 2017, and
despite the high rates of bribery and vote buying, 83 percent of respondents reported trust in the
government to do a good job.™

High-Level Recommendations to Build
Resilience

In the face of very high and growing climate risks, Kiribati has embraced a holistic and integrated
approach to resilience planning. The KJIP, which is “a comprehensive plan for multi sectoral and
multilevel action on climate change action and disaster risk management” is closely aligned
other government plans, including the Climate Change Policy (CCP), the Kiribati Development
Plan 2016-2019, and the Kiribati 20-Year Vision 2016-2036. Critically, in addition to a high-
level alignment, specific CCP Key National Adaptation Priorities (KNAP) have been integrated
into the KJIP’s 12 major strategies. il

Maintaining the safety and habitability in the face of numerous climate risks, particularly the
cascading risks associated with sea level rise, poses an enormous task to the government and
people of Tarawa. Preserving the culture, heritage, and identity of its people when combined
with the economic, human, and environmental security of the island, will require balancing bold,
persistent innovation with an integrated and coherent approach. Testing and scaling new ideas,
improvements, and taking meaningful action, while proving the effectiveness over a short
timeframe will need to be constant for Tarawa’s future success and security. Such an approach
depends on detailed, locally specific information which CORVI is designed to deliver to decision
makers.  The rapid CORVI and full CORVI assessments are developed to provide an
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understanding of the environmental, economic, and social dimensions of climate risks in
Tarawa. This rapid assessment provides a set of high-level recommendations for the government
and people of Tarawa and a full CORVI assessment would provide more specific, and targeted

recommendations.

Implement Integrated Flood Management and
Mitigation

As confirmed by the CORVI risk scores, Kiribati’s principal climate risk is coastal flooding
coupled with coastal erosion. Managing these risks will require a combination of hard and
nature-based infrastructure, strengthening the management and health of living marine
resources and habitats, monitoring changes to the land, coastal and ocean ecosystems and
making infrastructure improvements across the island. Hard infrastructure, such as seawalls,
may be needed where immediate action is necessary and where alternative solutions are not
feasible. However, hard infrastructure has drawbacks, including increasing erosion in
unprotected areas, and blocking sediment deposits. Given these concerns, preserving, and
restoring marine ecosystems, especially coral reefs, is a priority. Coral reefs provide natural
coastal protection, reduce the power of incoming waves,*" and provide the sediment to grow
coral atoll islands like Tarawa.*" Hybrid approaches that combine built infrastructure such as
seawalls with restored or existing natural infrastructure may offer the best protection for some
areas.®"! Monitoring the rates of accretion and erosion of the coast, can help inform the
successful balancing between hard and natural infrastructure.

Investing in natural and built barriers will not eliminate the full flooding risk, so raising the land
in certain areas may also be required. Changes to South Tarawa’s causeway, which currently
blocks sedimentation deposit into the lagoon, can be considered. The Temaiku Land and Urban
Development project, cited earlier, is one such example and results from the project should be
closely monitored. More generally, deposited sediment can be reworked from the shoreline to
interior areas, increasing Tarawa’s height at the cost of reducing its width.®" The administration
of Taneti Maamau has also proposed deploying dredgers to suck up sand from lagoon floors and
add it to exposed island coasts, which may provide a low-cost, albeit short-term, option.*"ii
Some experts have raised concerns that the sediment inside the lagoon is not the same size as
sediment on exposed coasts, thereby reducing the effectiveness of this plan.

Finally, infrastructure improvements can help reduce the impact of that flooding which does
occur. For example, the Kiribati Road Rehabilitation Project improved drainage on Tarawa’s
roads. Additional possibilities include putting homes on stilts, though this type of intervention
must be done in conjunction with other types of flood mitigation, and experts noted that many
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homes in Tarawa are already elevated.®™ Finally, experts suggested that Kiribati could explore
alternative ways of collecting rainwater to mitigate the impacts of saltwater intrusion into
freshwater sources. One such proposal is to use the airport runway to collect rainwater, which
can then be treated and diverted to a reservoir. This kind of approach is used in the Marshall
Islands.=*

These kinds of strategies are a key part of the government sponsored KJIP and CCP, especially
KJIP Strategies 6.1-6.3 and CCP Coastal Protection and Infrastructure KNAPS 1-4.

Move Towards a Circular Economy

Although Kiribati cannot stop the seas from rising and warming, it can address the shortcomings
in waste management that worsen the impact of flooding, contaminate nearshore marine
habitats, and inhibit the growth of a tourist industry. The importance of improving sanitation
and pollution is recognized in the KJIP and CCP, with KJIP strategy 6.4 and CCP Water Security
KNAP 5 calling for improved sanitation facilities.®*! Given Kiribati’s remoteness, exporting
waste is unlikely to ever be viable and its small size and dependence on the blue economy make
dumping the waste likewise unviable. Therefore, Kiribati should move towards a circular
economy which incorporates the three Rs, to reduce, reuse and recycle all forms of waste in some
way. i This could include strategies such as using waste in hard infrastructure like seawalls or
using it in land reclamation projects, informed by the successful and less successful examples of
Osaka, Japan,® Jakarta, Indonesia,“* and Singapore.“*"! In order to use waste products more
efficiently - and to reduce environmental contamination - Tarawa must establish improved
waste collection processes. This should include community education together with public and
private waste collection services.®*i Efforts to improve waste management should also build on
the work done under ISLANDS Pacific, a 14-nation initiative aiming to reduce the harms
associated with marine debris, waste, and overall pollution and which is funded in part by the
Global Environment Facility. il

Diversify Kiribati’s Economy

Strengthening climate resilience in Tarawa is dependent on the material and technical resources
that Kiribati can mobilize. While international partners can provide support, internal economic
growth is also needed to improve the financial stability of the nation. Although Kiribati has seen
faster economic growth, and rapid expansion of the government’s budget in recent years, this
growth is almost entirely dependent on revenues from offshore foreign commercial fishing
licenses for tuna fishing, particularly skipjack tuna, which faces significant risks from climate
change. Taking further steps to improve the health of tuna fisheries is important to the future

22



Stimson Center Environmental Security Program

sustainability of the fishery and the revenues it generates. However, Kiribati can gain social and
economic benefits by further diversifying the economy and using its natural and human capital
more effectively.

Experts noted that Kiribati currently captures only a small part of the value chain for tuna,
despite the success that the country has had in increasing revenue from that sector. One way to
increase the value Kiribati earns from the sector is to increase fish processing on Tarawa, which
is currently done almost entirely in other countries. However, fish processing plants are water
intensive, and Kiribati currently has very limited freshwater supplies. The completion of the
desalination facility currently under construction may partially alleviate this supply constraint.
Kiribati could also explore alternative fish processing ideas, building on the trainings on
manufacturing tuna products provided as part of the FishFAD project supported by the Food
and Agriculture Organization.

Developing sustainable coastal tourism could leverage Kiribati’s wealth of natural resources,
reduce unemployment, and increase tax revenues, while preserving and enhancing Kiribati’s
natural and cultural heritage. The coastal tourism industry comprised 5% of global GDP, and
almost 7% of global employment in 2019.“** The economic impacts of these tourism dollars
reach far beyond the shoreline. For instance, direct spending on coral reef activities (i.e.,
snorkeling and diving) has been estimated at $19 billion per year and an additional $16 billion
per year has been linked to “reef-adjacent” tourism, including ‘the role of reefs in generating
clear calm waters and beach sand, outstanding views, fresh seafood and even their widespread
use in advertising.®* Kiribati could also leverage the central role of fisheries in its culture and
environment to attract specific tourist niches. Recreational fishing is a major tourism
activity,™ and fishery-based ecotourism can provide a source of income while enhancing
ecological resilience.

Sustainable coastal tourism, which features centrally in the 20-Year Vision, would require
improvements to basic infrastructure, including waste, water, roads, energy, transportation,
sanitation, and education, which will also have co-benefits for population health and climate
resilience. These should occur ahead of, or alongside, industry-specific measures like investing
in hotels, marketing campaigns, and a national airline, which otherwise may absorb large
amounts of resources with little return.®* Experts also emphasized that these kinds of
improvements to basic infrastructure will facilitate the growth of other economic activity,
including from the private sector.

The Kiribati government can also explore ways to earn income for the ecosystem services
provided by its national waters. Although the government opened the Phoenix Islands Protected
Area (PIPA) to fishing, payments for ecosystem services (PES) can still play a useful role.
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Updating quantification of those ecosystem services could facilitate the process of finding a
funder for a PES project. The government of Kiribati could also consider alternative funding
structures, such as blue bonds.

Kiribati can also better harness its human capital by investing in green innovation and
entrepreneurs with a focus on climate adaptation planning, renewable energy technology, and
solid waste management, all identified as high risk areas in this assessment. Experts highlighted
ocean thermal energy conversion (OTEC) as one area Kiribati could explore. OTEC systems
produces electricity by exploiting the temperature differences between ocean surface waters and
deep ocean waters.“**¥ OTEC systems are in the planning and development stages in several
countries, principally to supply electricity and desalinated water to island communities. OTEC
could offer a way of increasing renewable energy without the intermittency challenges associated
with solar energy. It could be a way to help mitigate Tarawa’s freshwater challenges, especially
in conjunction with the new desalination facility currently under construction.**V Green
innovation could build on efforts like the Pacific Green Entrepreneurs Network, which supports
green and inclusive job growth through sustainable entrepreneurship (particularly focused on
women and youth), and climate adaptation engineering concepts such as those identified in the
Temaiku Land and Urban Development project. A focus on climate adaptation planning and
renewable energy technology may also improve access to international climate finance vehicles
such as the Green Climate Fund.

Gaps and Limitations

The key area of climate risk that requires further investigation, based on the conversations with
experts that took place during this rapid assessment is public health. The rapid assessment did
include an indicator related to vector-borne diseases, which was scored as a medium-high risk,
and did briefly note the potential public health implications of rising sea surface temperatures.
However, experts stressed that health challenges are cross-cutting on Tarawa and are linked to
issues of water quality and quantity, infectious diseases, and food quantity, all of which are
related to climate risk. A full CORVI assessment would provide the opportunity for a greater
level of detail on public health vulnerability in Tarawa, including the CORVI indicator on access
to healthcare.
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APPENDIX 1

Environmental Security Program

Surveyed Organizations

Expert surveys were submitted by individuals from these organizations. 66 surveys were

collected for the Tarawa rapid assessment.

Australia National University

Live & Learn Environmental Education

TCN

Ministry of Environment, Lands &
Agricultural Development

Kiribati Association of Non-Governmental
Organizations

Ministry of Finance & Economic
Development

Kiribati Chamber of Commerce & Industry

Ministry of Fisheries & Marine Resources
Development

Kiribati Climate Action Network

Ministry of Foreign Affairs & Immigration

Kiribati Local Government Association

Ministry of Health & Medical Services

Kiribati Meteorological Service

Ministry of Internal Affairs

Kiribati Outer Islands Food & Water Project

Office of Te Beretitenti

Kiribati Red Cross Society

Rotary Club of Tarawa

Kiribati Women’s Federation
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APPENDIX 2

The Climate and Ocean Risk
Vulnerability Index

It is clear that urban coastal areas are likely to experience the earliest onset and potentially
most severe impacts from climate change. The risks associated with climate change for specific
coastal cities, however, are much more difficult to untangle. In order for coastal cities to
efficiently allocate resources and enact effective adaptation strategies, it is critical that they
understand their multidimensional climate risk. However, these efforts are impeded by poor
and incomplete data.“*! Data on climate risks is rarely available at the city level, and when it
does exist, it is often poorly managed and stored in silos that make it difficult to access and
use, even for city government officials.®1i This issue is compounded by technical, financial,
and capacity gaps, trapping coastal cities in a vicious cycle where they cannot develop holistic
strategies to prioritize investment and access the funds needed to implement resilience
actions.

Without data at the appropriate geographic scale, decision-makers are often left with the
choice of either waiting for greater data availability, or attempting to downscale national level
data, neither of which are ideal solutions for effective climate change adaptation. This problem
is particularly acute in small and intermediate cities, which along with absorbing the bulk of
East Africa’s future urban population growth, often lack the resources to gather and maintain
necessary data,ooviil

Despite these challenges, decision makers need to act now in the face of uncertainty to build
resilience to the climate crisis. To do this, they need tools that will enable them to consider
multidimensional climate risks, develop cohesive strategies, and utilize this information to

unlock additional climate finance and implement resilience actions.

In response, the Stimson Center developed the Climate and Ocean Risk Vulnerability Index
(CORVT). CORVI is a decision support tool which compares a diverse range of climate-related
risks across the land-seascape to produce a coastal city risk profile.®*** These risks are
displayed across 10 categories, grouped under three risk areas: ecological, financial, and
political (see figure 2). The 10 categories are in turn made up of close to 100 indicators,
covering a range of issues including the vulnerability of vital infrastructure, the health of
marine ecosystems, and urbanization dynamics in the chosen coastal city. Each indicator and
category are scored using a 1-10 risk scale relative to other cities in the region, offering a simple
reference point for decision-makers looking to pinpoint and categorize climate risks. The
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CORVI risk scores, which form the basis of a coastal city risk profile, are augmented with

existing academic and grey literature, government documents, and key informant interviews to

develop a comprehensive narrative and understanding of the coastal city’s climate risks and

identity priority policy recommendations.

How CORVI is Different

CORVI builds on the work of previous indices but is
distinct in three ways.

City-Based: Unlike many other indices which tend to
focus on the national level, CORVTI is city based,
providing sub-national level detail on the nature and
impact of climate and ocean risks. This focus is based
on extensive interviews with potential issuers of the
CORVI tool, who noted the difficulty of down-scaling
national level risk and vulnerability data to inform
policy action to build climate resilience in specific
communities.

Holistic: CORVI looks across a broad set of ecological,
financial, and political risk factors connected to climate
change impacts and that influence vulnerability of
coastal cities and their residents. As part of the
category and indicator selection process, indicator
inclusion was primary based on its ability to capture
and explain climate change risks in coastal cities, and
not if data was available. This approach promotes a
holistic understanding of climate change impacts to
coastal cities.

Data Driven: Through utilizes SEJ, CORVI is suited to

acoLOGICAL Ry

Coastal
City Risk
Profile

INTERPRETING RISK SCORES

Low risk scores mean that either the
coastal city has successfully built resilience
in the issue area or the indicator is not as
relevant for understanding risk in that city.

scores indicate that while
resilience has been built to address
the specific risk, future changes could
destabilize resilience gains.

scores mean that
current measures are insufficient and more
attention is required to build resilience
against future climate security impacts.

High risk scores indicate that the issue
area represents a key threat to the coastal
city with the potential to undermine the
security of its residents.

producing actionable insights in data sparse environments. By combining empirical and survey

data across a wide range of indicators, CORVI fill data gaps to provide a holistic assessment,

while reducing data availability bias. This approach provides a contextual and data driven

assessment of climate and ocean risk vulnerability.

27



Stimson Center Environmental Security Program

Categorizing Risk

LOW RISK HIGH RISK
0-2.5 2.51-5 5.01-7.5 7:51-10

CORVI was successfully piloted in the coastal cities of Castries, Saint Lucia and Kingston,
Jamaica. These first two CORVI city assessments demonstrated the value of CORVI’s holistic
approach in helping leaders and decision makers prioritize actions and smart investments for
risk reduction in coastal cities. Despite the challenges posed by COVIDo-19, data and
recommendations from both risk profiles are beginning to be incorporated into urban
resilience planning.

ADVANCING THE SUSTAINABLE DEVELOPMENT GOALS

CORVI also aims to contribute to the delivery of the SDGs - an essential framework to guide
lasting, positive change. By providing data and information to measure climate risks in
coastal cities, this project supports the delivery of the following SDGs:

DEGENT WORK AND 9 INDUSTRY, INNOVATION | | SUS| 1 CLIMATE 'I LIFE ‘I PEACE, JUSTICE
ECONDMIC GROWTH

AND INFRASTRUCTURE ACTION BELOW WATER AND STRONG

INSTITUTIONS

In collaboration with a wide range of on-the-ground research institutions, with the support of
different levels of governments, eight additional CORVI coastal cities assessment are now
underway across the globe. In addition to providing decision makers in the specific city with a
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complete risk picture, each risk profile is also added to a global database, to improve
understanding of regional risk dynamics.

COMPLETED & ONGOING ASSESSMENTS

In collaboration with a wide range of on-the-ground research institutions, with the support
of different levels of governments, eight additional CORVI coastal cities assessment are now
underway across the globe. In addition to providing decision makers in the specific city with
a complete risk picture, each risk profile is also added to a global database, to improve
understanding of regional risk dynamics.

Rapid Assessments Assessments completed Assessments underway
Completed e (Castries, St. Lucia e Basseterre, St. Kitts
e Southwestern Urban e Dar es Salaam, and Nevis
Corridor, Barbados Tanzania e Chattogram,
e Tarawa, Kiribati e Kingston, Jamaica Bangladesh
e  Western Province, e Mombasa, Kenya e Dagupan, Philippines
Sri Lanka e Suva, Fiji
Indicators

To ensure that the CORVI indicator scores provide a holistic risk rating, each is made up of five
factors: current, past, and expected trends, the rate of change of the risk, and the impact of this
risk on the coastal city.

The BASELINE measures the current level of risk for each indicator relative to other coastal
cities in the region. Baseline data for economic and social indicators is derived from the most
recent year of complete data. Climate indicators use a longer time period of 15 years.™

PAST TREND assesses the trend of risk for the past 10 years, measured from the baseline year.
The only exception to the 10-year trend measure are the climate indicators, which use a 15-year
trend horizon to account for slow onset changes.

EXPECTED TREND assesses the anticipated trend of risk in the next 10 years, measured from
the baseline year. The only exception to the 10-year trend measure are the climate indicators,
which use a 15-year trend horizon to account for slow onset changes.
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MAGNITUDE assesses the degree of expected future trend change relative to other cities in
the region. Change that happens quicker than expected is assumed to increase risk when
compared to changes that take place over a longer time scale. This assumes that longer time
periods of change contribute to less risk, as decision makers have more time to adapt and build
resilience.

2 3 4

Expected

Past Trend Trend

Magnitude

1 Indicator
Value

Baseline

Data Collection and Structured Expert Judgement

To overcome data gaps, CORVI employs structured expert surveys to collect data that is
otherwise unavailable. This primary data is combined with secondary data using the approach
of structured expert judgement (SEJ) to produce a comparative score for each indicator in the
assessment.! SEJ is well-established social science technique that seeks to quantify risk when
pre-existing secondary data is inadequate. Through interviews and surveys, as well as a series
of weighting procedures to ensure data is representative, SEJ allows researchers to quantify
topics that might otherwise be challenging to study in such a systematic fashion.

To apply SEJ to CORVI, subject matter experts across academia, government, civil society, and
the private sector are identified through research and extensive outreach to stakeholders in the
target coastal cities. These experts then refer the project team to other experts and
stakeholders with appropriate expertise using “snowball sampling.”® To guard against
confirmation bias, survey answers are compared to a regional secondary empirical dataset to
weigh the expert responses by utilizing a coherence check.®! This ensures that experts whose
answers do not match secondary data are not weighed as highly as those who do.
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This approach has several strengths. First, CORVI incorporates the views of subject matter
experts and local stakeholders at each stage of its implementation. This allows the final
product to better reflect the specific context which it is seeking to measure and provide more
focused information for end users. Second, pairing primary survey data with secondary data
through SEJ also allows CORVI to provide insight into risks relating to urban coastal
environments that existing secondary datasets do not cover. While the use of SEJ allows
CORVI to assess a diverse range of risks, it should not be regarded as a substitute for empirical
data collection. Rather, SEJ is best viewed as an alternative research technique specialized to
analyzing topics with significant data gaps.®
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