C

Global Shield

Solutions Platform

Regional Risk Pools:

Optimisation Options for
Risk Ceding and Retention

Report
June 2024

I ]
1A
1
i
[} ﬁ R




Global Shield

Solutions Platform

wtw

This paper was prepared by Simon Young (WTW), David Simmons
(WTW) and Viktoria Seifert (WTW) and funded by the Global Shield
Solutions Platform (GSSP) with support from its Contributing
Partners.

Financed by
% Federal Ministry ) Ex Qﬁb
for Economic Cooperation REPUBLIQUE pL MINISTRY OF FOREIGN AFFAIRS VULNERABLE
and Development FRANCAISE OF DENMARK K V 2 0 GRoUP
é‘gulili Es?
Fraternité
* % % .
Government * * -ﬁ OF i GRand BUCHY oF LUXENMBOURG
e, fireland
/| imemationa = Global R Co-funded by e s
Programme. *x Gateway [JESSl the European Union oot e coprson
Managed by Part of

£ Frankfurt School 5
of Finance & Management

German Excellence. Global Relevance.
Global Shield

against Climate Risks



TABLE OF CONTENTS

@
@

ACRONYMS
INTRODUCTION
SUMMARY AND INTERPRETATION OF RESEARCH FINDINGS

21

2.2
2.3
2.4
2.5
2.6

RRP Governance, Management and Portfolio Characteristics
Deeper Dive on Relevant Technical Characteristics

Potential Shared Optimisation Options for Risk Ceding and Retention

Potential Functions of a New Global Facility
Metrics and KPIs to Assess Optimisation Options and Strategies

Assessment / Optimisation of Risk Diversification, Retention and

Management Strategies

RECOMMENDATIONS

3.1
3.2
3.3

3.4

Provision of capital

Consideration of a new global reinsurance facility
Establishing a shared technical resource base to complement
in-house modelling and analytics

Establishing a level playing field of technical information

IDENTIFICATION OF SUPPORT NEEDS

4.1
4.2

4.3
4.4

4.5

Establishing availability of new financial resources

Establish a support group for pools at the donor level, to better
coordinate donor interactions with the pools and their governance
structures

Investment in strategic technical support

Development of new, or deployment of existing sovereign
guarantee mechanism(s) and /or creation of a capital pool to
protect pool retention losses and unlock deployment of own capital
Phased development of a dedicated reinsurance facility

40

43



ACRONYMS

ARC lItd.

ARV

ASEAN+3

BMA

bn

CARICOM

CCRIF

CIMA

CA

CEO

COO

CRMO

Cuo

COSEFIN

CI-FSC

CoM

DFA

EQ

ENSO

XSR

FY

GSSP

ISDA

KPI

LPP

MDTF

African Risk Capacity Limited

Africa RiskView

Association of Southeast Asian Nations plus China, Japan and South Korea
Bermuda Monetary Authority

Billion

Caribbean Community

CCRIF SPC (formely Caribbean Catastrophe Risk Insurance Facility)
Cayman Islands Monetary Authority

Central America

Chief Executive Officer

Chief Operations Officer

Chief Risk Management Officer

Chief Underwriting Officer

Consejo de Ministros de Hacienda o Finanzas de Centroamérica
Cook Islands Financial Supervisory Commission

Council of Members

Dynamic Financial Analysis

Earthquake

El Niflo Southern Oscillation

Excess Rainfall

Financial Year

Global Shield Solutions Platform

International Swaps and Derivatives Association

Key Performance Indicator

Livelihood Protection Policy

Million

Multi-Donor Trust Fund



O&E Outbreaks & Epidemics

PCRIC Pacific Catastrophe Risk Insurance Company

PNG Papua New Guinea

P/L Profit and Loss Statement
RRP Regional Risk Pool

SC Segregated Cell

SP Segregated Portfolio

SPC Segregated Portfolio Company
SE Southeast

SEADRIF  Southeast Asia Disaster Risk Insurance Facility

ToR Terms of Reference

TC Tropical Cyclone

usSD US Dollar

WFP UN World Food Programme

YLT Year Loss Table



1. INTRODUCTION

This report summarises and interprets the findings of research work undertaken by WTW on behalf
of the Global Shield Solutions Platform (GSSP) to discuss and assess potential risk retention /
transfer optimisation options across the four Regional Risk Pools (RRPs, also referenced herein as
“pools” and “risk pools”), namely the African Risk Capacity Insurance Company Limited (henceforth
“ARC Ltd”), CCRIF SPC (formerly Caribbean Catastrophe Risk Insurance Facility, henceforth
“CCRIF”), the Pacific Catastrophe Risk Insurance Company (henceforth “PCRIC”), and the Southeast
Asia Disaster Risk Insurance Facility (henceforth “SEADRIF”).

RRPs have recently been confronted with significantly increased cost for reinsurance, while their risk
bearing capacities are limited. To enhance the financial management capacities of RRPs, GSSP
conducted a series of interviews and workshops held with RRPs and technical experts throughout
2023. This report is the first outcome of those discussions. Key findings like the consideration of a
new global reinsurance facility were discussed with the subject risk pools as well as a broader
stakeholder group at the Climate Risk Finance Forum held at Frankfurt School of Finance &
Management on 11 and 12 April 2024.

An attempt has been made to balance the different needs of each risk pool with solutions that, as far
as possible, meet the needs of all, but are flexible enough to accommodate individual requirements.
The aim is always to provide support for the risk pools as they need it, not to enforce a particular way
of working or to replace activities necessarily performed locally with central services which,
intentionally or unintentionally, undermine the independence of each pool. However, there is a clear
need for support and, where appropriate, a commonality of approach. These areas are discussed,
and recommendations made.



2. SUMMARY AND INTERPRETATION OF
RESEARCH FINDINGS

In this chapter we summarise our research work and the interpretation of findings therein, as context
for the recommendations and identification of support needs presented in later chapters.

2.1 RRP Governance, Management and Portfolio Characteristics

Our initial research focused on characterising each of the risk pools based on public information,
predominantly contained in pool Annual Reports and Financial Statements. Table 2.1 summarises
key characteristics across three of the four regional risk pools; there was insufficient information, as
well as too short of an operational history, to include the fourth, SEADRIF, in this and subsequent
analyses.

While the three pools share many similarities, there are also notable differences, which are
summarised below. Subsequently, we review the individual and shared challenges faced by the
pools, particularly, their current capital management and risk ceding strategies, and finally
provisionally identify and describe some approaches to address these challenges on a shared basis.

ARC Ltd, CCRIF and PCRIC are all set up as corporate insurance entities in their respective
jurisdictions (Bermuda, Cayman Islands and Cook Islands respectively), regulated as “captive
insurers” operating on behalf of the group of “member” countries which participate in each
programme by purchasing insurance. All must meet corporate financial and other reporting
standards as well as insurance regulatory requirements, though the latter are relatively “light” due to
the nature of their business. All have the capacity to use segregated accounts / portfolios (“cells”)
under their insurance licenses, though only CCRIF currently utilises multiple underwriting cells to
segregate lines of business. For each pool, participating countries are the ultimate beneficiaries of
the enterprise, though this manifests in different ways, and in all cases donor partners (whether
providing grant or loan capital) have some influence over the appointment of Directors to the Board.

CCRIF is the longest-running and largest of the three by all measures; at the end of its last financial
year (31 May 2023) it had over $185mn in available capital for underwriting, wrote 63 insurance
policies in that year covering tropical cyclone, earthquake, and excess rainfall risks via 5 active
underwriting cells with an aggregate insured limit of $1.24bn, gross written premium of $54.1mn, and
overall profit for 2022/23 of $19.2mn.

ARC Ltd was a little less than half the size of CCRIF by gross written premium in the last reported
financial year (calendar year 2022), that being $22.8mn, though noting that premium income for the
current pool (Pool X, spanning 2023 and 2024 financial years) is over $48mn. Aggregate insurance
limit is still well below CCRIF’s, though; for Pool X this stands at around $270mn, indicating that ARC
Ltd’s insurances cover the lower severity, higher frequency part of the risk profile for its clients. ARC
Ltd made a substantial loss in FY22 and its available capital for underwriting stands at a little over
$50mn (noting that this is in the form of debt rather than equity). The bulk of ARC Ltd’s risk is
drought, though it also has tropical cyclone risk on its books.

[1] ARC Ltd uses roman numerals to denote each successive “Pool”, or underwriting year, so Pool X is the tenth underwriting year, ARC Ltd’s initial underwriting year,
Pool I, commencing in May 2014.



Current Financial
Position

Regulatory
Environment

Management and
Operational Structure

Products, Services and
Types of Clients

Risk Assessment and
Financial Models

Balance Sheet: ~$89mn in Assets
and ~$104.5mn in Liabilities,
resulting in Total Members’ Equity
of ~-$15.5mn. Retained Earnings
as at the end of 2022 stood at
~-$32.3mn

Loss: ~$27.5mn

Balance Sheet: ~$196.6mn in
Assets and ~$9.8mn in
Liabilities, resulting in Total

Members’ Equity of ~$186.8mn.
Retained Earnings as of 31 May

2023 stood at ~$114.2mn
Profit: ~$19.2mn

SAC transacting as a captive under SPC transacting as captive

BMA regulation, however unique
form of mutual insurance company
with strict capital adequacy
requirements as per its bye-laws.
Credit rating BBB+.

Oversight by Audit & Risk
Committee of Board with ARC
Agency having significant
influence on operations which
would normally be under the
control of the company.

Drought, TC, Flood, O&E
insurance. 17 sovereign clients in
2022 predominantly for drought,
around 40% of gross written
premium in 2023 expected to be
from non-sovereign clients.

ARV developed in-house and

under CIMA regulation. Capital
requirements as per regulation
are soft but effectively
determined by business plan
per cell, approved by CIMA. No
credit rating.

Oversight by Audit and Risk
Management Committee of the
Board, and Risk Transfer and
Underwriting Committee.
Decision-making rather
conservative.

TC, EQ, XSR insurance, other
products under development.
Wrote total of 63 policies in
2022/283, majority with
sovereign clients, incl. 2 for
COAST and a few non-
sovereign policies.

All models and data developed

maintained within ARC Agency. TC with external support and

utilising external wind field
modelling, flood developed in-

maintained in-house. Some in-
house DFA capacities. View of

Balance Sheet: ~$28.1mn in
Assets and ~$1.0mn in
Liabilities, resulting in Total
Members’ Equity of ~$27.0mn.
Retained Earnings stood at
~-$2,800.

Profit: ~$1.4mn

Operating as a captive under
CI-FCS, minimum capital
requirements are soft.
However, as PCRIC is
preparing to change to an
SPC, these are expected to
become stricter. No credit
rating.

Oversight by full Board.
Further standardisation and
nuancing of governance set-
up under development.

TC and EQ insurance, 5
sovereign clients in 2023, and
in the process of writing and
increasing non-sovereign
business.

Until late 2023 exclusive
reliance on external
catastrophe risk model for TC
and EQ with new perils being

house with external support. Some risk appropriately defendable to modelled on a standalone

in-house DFA capacities. View of
risk/models at times hard to
defend to markets.

markets.

basis. Problematic core models
hard to defend to markets.
Currently transitioning to new
approach for TC & EQ. Modest
use of simple DFA tools.



Client Engagement
Process and Premium
Price Setting

Price for sovereign coverages set
before knowing what reinsurance
will be, due to relative dynamic
portfolio and (very) late renewals,
often accepting significant credit
risk. More stricter engagements
with clients around renewal
timelines led to loss of $9mn in
premium in 2022.

Given its negative equity position
end of 2022, obliged to protect
capital and minimise the retained
risk, resulting in need to maximise
reinsurance across portfolio, at
least over near-term. Growth

Well-established renewal
process with simultaneous
renewal across all policies.
Better understanding of
reinsurance pricing in advance
allows to adjust inward pricing
accordingly though also no full
knowledge prior to setting
inward price. Engagement with
clients to select coverage by
risk management need rather
than premium availability.

No specific KPIs for capital
management though reference
to certain areas in Operations
Manual, specifically in
relationship to reinsurance
purchasing e.g., aim to be able

Risk Appetite and KPIs strategy aimed at greater scale and to pay 1:1,000 year claims, and
for Capital Management diversification; raising of capital to sustainable claims payment

Use and Cost of
Reinsurance

up to $100mn and increasing

capacity. Traditionally

ability to retain greater risk is a key conservative capital

focus.

management strategy.
Introduction of new KPIs and
capital management approach
rather unlikely.

Underwrote total aggregate limit of Underwrote total aggregate

$127.8mn on total assets; Gross
earned premium of ~$22.8mn in
FY22, of which ~$11.3mn (~50%)
was spent on reinsurance. ~45%
of claims in mid-FY22 recovered
from reinsurance. Inability to
secure planned quota share in
mid-22 with lack of reinsurance
appetite also due to model
scepticism, adding to other,
including climate-related high/er
uncertainty loads.

limit of $1.24bn on total assets;
Gross earned premium of
~$54.1mn of which ~$24.9mn
(~46%) spent on reinsurance.
~42% of claims at end of
FY22/23 recovered from
reinsurers. Reinsurance

Pricing of product
standardised across clients,
with price point mainly
determined by precedent.
Adjustments made in case of
significant changes in
reinsurance pricing. For all
new products sold in 23/24
pricing determined by the cost
of facultative reinsurance.

No specifically defined KPIs
nor written risk appetite
statement; reinsurance cover
undertaken “to minimise
maximum probable loss.”
Relevant indicators contained
in its strategic plan include
projected surplus for FY25/26
and an investment income of
above 2% p.a. Increased
underwriting in coming years
will likely lead to further
refinement of capital
management.

Total premium income of
$1.8mn and $850k (65.4 %)
spent on reinsurance. Total
coverage limit at $20.9mn, of
which $9.2mn were retained
by PCRIC, leaving $11.75mn
(56.1%) covered by
reinsurance. Small risk transfer

covering up to at least 475 year volume and ad-hoc fashion of

return period loss in each cell.
Cost of reinsurance influenced
by proximity to US.

reinsurance market
engagement needs to be re-
designed to build greater risk
appetite and influence pricing
in the future.



PCRIC, the smallest of the three main risk pools, has made great progress recently to overcome
many of the constraints it faced to become established within its region of operation. It is now
beginning to benefit from this progress, so identification of key constraints is predicated on
anticipated future needs rather than recent past or current constraints. The three key constraints so
identified are as follows:

PCRIC is much smaller than its sister pools, with gross written premium for its last financial year (to
30 June 2023) of $1.3mn on a total underwritten limit of $20.9mn; though noting that in the current
year, premium income and underwritten limit have both increased substantially, to almost $3.5mn
and over $33mn respectively. PCRIC has around $27mn in available capital, and underwrites tropical
cyclone and earthquake policies, as well as one excess rainfall policy.

All of the pools use catastrophe risk and dynamic financial analysis (DFA) models to quantify the
risks they are underwriting and plan for an effective mix of retention and ceding to reinsurance.
CCRIF and ARC Ltd have well-established and documented processes and procedures covering all
aspects of underwriting, reinsurance purchasing and capital management; PCRIC is in the process of
developing similar as it starts to grow.

The pools share similar client engagement approaches, built around meeting client needs and
requiring participation in structuring annual coverage.2 We note, though, that ARC Ltd’s client
engagement approach, for sovereigns at least, is led out of ARC Agency, the grant-funded sister
entity of the ARC Group and goes far beyond purely insurance matters. In all cases, stability of
underlying insurance policy pricing is prioritised, with pool capital acting as a buffer to both price
volatility in the reinsurance market and heavy loss years for the pool. However, actuarial adequacy is
necessary; CCRIF’s net loss ratio” (without expenses) for 2007/08 to 2022/23 inclusive across all
cells is 68% before premium discounts, 92% after, suggesting such adequacy has been achieved,
whereas ARC Ltd’s net loss ratio without expenses for 2014 to 2022 inclusive is 119% suggesting
underlying pricing may not be adequate (though the loss ratio was running at under 100% before
2022). We provisionally estimate PCRIC’s loss ratio to be well below 100%, though it represents by
far the smallest sample given the few policies underwritten each year over around a decade.

We identified the following key challenges for each of the pools individually around their capital
positions and risk ceding strategies.

ARC Ltd

* Risk capital is in the form of debt rather than equity, potentially constraining its deployment to
cover risk retention by the company as the need to repay the loan gets closer, leading to
increasing reliance on reinsurance and lower potential to accrete own capital.

* The view of risk across its increasingly diverse portfolio, covering perils very exposed to complex
climate variability as well as climate change, is difficult to demonstrate and defend, leading to a
widening differential to the view of risk taken across the reinsurance market, and consequent
reduction in appetite and upward pressure on pricing.

* Dynamic underwriting through each of its Pools, with multiple inception dates for issued policies,
creates challenges in capturing the available diversification benefits in its reinsurance
purchasing.

[2] In the case of CCRIF and PCRIC, this is generally limited to selection / confirmation of attachment and exhaustion points and coverage limit and / or premium
amount. For ARC Ltd, there is involvement in reviewing and revising the customisable parameters of the parametric model too.

[3] Net loss ratio is net losses paid divided by net premium income; less than 100% means underwriting profit (before expenses, in this case), greater than 100% means
underwriting loss. Where included, underwriting expenses are added to the numerator. “Net” in this case means after reinsurance (premium and pay-outs).



CCRIF

CCRIF’s segregated cell structure, which dilutes the value of diversifying geographies and perils,
allied with a general tendency towards conservatism in deployment of capital, sourcing from a
variety of factors, constrains the pursuit of new opportunities at scale.

The clash between CCRIF’s tropical cyclone risk and the peak global catastrophe risk zone in the
southeastern USA makes CCRIF’s access to, and cost of, reinsurance significantly more volatile
than it would otherwise be, and exposes it to shocks external to its own book of business and,
indeed, the region in which it operates.

Further, the risk which clashes with a peak zone is climate risk; CCRIF is thus very exposed to not
only the increasing risk itself, which is certainly to be taken seriously, but the reinsurance
market’s view of the pace of increase, which will put further upward pressure on pricing unless
constrained to being scientifically and actuarially defensible.

PCRIC

PCRIC’s growth, generating a need for greater access to capital, will be through rolling out many
new products, each to a relatively small number of clients and for relatively small coverage sizes;
market appetite for such small pots of different risks is likely to be limited, and there will be an
expectation for PCRIC to have a vested interest, particularly in the working layers.

The portfolio is currently small in volume so, even though fully diversifying for global reinsurers,
there are significant challenges in generating market appetite.

The portfolio comprises dominantly weather / climate risks and, in a region where climate change
is a headline issue, PCRIC is under-resourced with respect to defending a view of risk which
includes reasonable, rather than indefensible, uncertainty and therefore can attract pricing that
allows the underlying insurance policies to be affordable.

Addressing these challenges may come in the form of similar or joint solutions, further tailored to the
individual circumstances of each pool as necessary and appropriate.

One of the common denominators across the three main risk pools is the need to unlock the
ability to deploy their existing capital more aggressively and creatively.

Going forward, supporting the pools’ growth strategy will likely also require new, additional
capital, potentially combined with separate support to reduce and /or smooth volatile reinsurance
costs.

None of the pools has a clear path to recapitalisation, particularly in the time frame of 1 to 2
years. This reduces each Board’s appetite to retain risk, particularly at the bottom of the portfolio
risk structure’ (where losses are less defensible for the Board than at the top, because they occur
more often and therefore are seen to be more easily manageable) and leads to purchase of
reinsurance in working layers where it has a high cash cost.

Access to concessional reinsurance in working layers, perhaps through a guaranteed-rate quota-
share agreement for existing and /or new products, which would defray deployment of own
capital, is something that would serve a significant need of all of the pools.

A shared (amongst the pools) guarantee of replacement of, say, a third successive retention loss’
could also ease constraints on deployment of own capital; such an event would no longer be
existential.

Pursuit by the pools of large volume coverages for individual perils / countries is dampened by
uncertainty around access to reinsurance to support such transactions; risk sharing across pools
would have maximum impact on pricing of such covers, although significant capital would be
involved if addressed via a global reinsurance facility / pool.

[4] Higher frequency, lower severity end of the risk profile, also called “working layer” because claims / losses are more frequently paid.

[5] Pools generally take the first $x of losses as a retention - or deductible - before their reinsurance programme kicks in and picks up additional losses through the
year. Loss of the full retention for two successive years, for example, means significant capital erosion for the pool as well as likely increasing reinsurance pricing
(because reinsurers will have paid out too in those two years).



* All pools are under-resourced relative to their current operations and /or pursuit of growth. This is
especially true on the technical side, where definition of risk (and defence of that definition) and
financial analytics capabilities are critical to optimise capital deployment. As such, each pool
could benefit from developing and applying a broadly common risk assessment methodology
which fits their needs and meets reinsurance market expectations.

® Such solution could be provided as part of individual or joint RRP support packages; accounting
for and, ideally, homogenising the different risk assessment and financial modelling
methodologies per pool would be a pre-requisite for the pools to engage in almost any form of
cross-pool risk sharing. Packages should include making models available on a shared modelling
platform such as OASIS, while also supporting each pool in defining and defending their own view
of risk individually and developing products appropriate to its client base, as needed.

2.2 Deeper Dive on Relevant Technical Characteristics

Here we summarise information and discussion on key aspects of the pools’ risk and capital
management approach, based on both public information and information provided by the pools, and
with a focus on the most recent financial / underwriting years in respect of financial information.

Risk Appetite

* ARC Ltd’s risk appetite is significantly constrained by its current capital position, which is the
immediate result of successive years of underwriting losses in 2021 and 2022. Such losses are
not unexpected, but the now 10-year window to rebuild capital to repay the loan means risk
appetite is reduced. This comes in parallel with increased demand due to availability of premium
financing and expansion of non-sovereign business.

® CCRIF’s risk appetite materialises in two stages; first, through allocation of capital from the core
to the segregated portfolios which underwrite risk and second, through the management of that
allocated capital within each of the cells. This approach is inherently conservative, with the core
holding ~$50mn which is not on risk at all, though allows for differentiated risk appetite across
the different SPs (including for new business lines).

® Until recently, PCRIC has not had the need to tightly define its risk appetite as it was initially
capitalised in the anticipation of significant growth in PCRIC’s book of business, which has only
started to occur in the past year. Going forward, and as with other pools, PCRIC’s risk appetite
needs to balance affordability of premiums with maintaining trust through appropriate claims
paying capacity, in the context of a lack of short-term capital raising ability.

Current Portfolios

* ARC Ltd has a well-balanced primary portfolio in terms of geographical diversity and scale,
though the vast majority of risk is to low rainfall, between the main sovereign drought programme
and the growing non-sovereign business. The expansion of the Replica programme adds scale
but not diversification, and tropical cyclone coverage is growing but will quickly reach an
effective ceiling given the few countries exposed. Flood coverage, being rolled out currently, has
potential for scale, and is diversifying from drought within countries and sub-regions but likely
not much so across the continent. Risk in the core drought product modelled in Africa RiskView
(ARV) has always been challenging to capture and convey to markets; even without the overlay

[6] ARV is a complex drought risk model which uses rainfall as the main hazard input (with other secondary inputs also utilised depending on circumstances), producing
decadal / seasonal water requirements satisfaction index (WRSI) at the sub-national level for each country (and, in most cases, for each of many selected staple crops
and /or pastureland), which is then compared to a benchmark and then applied to sub-national vulnerable populations and per person response needs to come to the
output metric, Modelled Drought Response Cost. Each country, each year and for each crop / pastureland, can adjust any of more than 20 parameters in the WRSI
module as well as the benchmark calculation and vulnerability data inputs in each sub-national area. While many changes have relatively little influence on the historical
pay-out profile for a given insurance coverage, the few that do, when aggregated across more than a dozen countries and 50 or so individual customisations, can
induce major changes to the portfolio of risk going to reinsurers on a year-to-year basis, something that is hard to capture and communicate during a time-constrained
renewal period.



of rainfall variability due to climate change; the addition of the non-sovereign drought coverages,
with their own index and analytical approach, further complicates the quantification of risk at the
portfolio level.

® CCRIF’s initial and still largest Caribbean earthquake and tropical cyclone programme has always
been well diversified, though elements of the tropical cyclone portfolio clash with the peak wind
risk zone across the southern USA, complicating the degree to which the portfolio as a whole is
diversifying for reinsurers. CCRIF’s growth to cover new perils (excess rainfall), new geographies
(Central America) and new client types (e.g., electrical utilities) has not added diversification
because each is underwritten from a segregated cell with no risk sharing across cells. The cells
themselves are reasonably well diversified too, and most have only a modest range of coverage
scale. The exception is the Caribbean EQ/TC cell, where there is a wide range of coverage limits
purchased, resulting in challenges for fair allocation of capital and premium pricing, and also the
possibility of abrupt changes in the balance of the portfolio (e.g., if a large country / peril is not
renewed). CCRIF’s portfolio risk is more easily quantified than ARC Ltd’s, although the use of its
own models makes establishing the degree of clash for tropical cyclone with the USA more
difficult for reinsurers, who are also wary of relatively exotic Caribbean earthquake risk captured
in an unfamiliar model and with a heavy tail component. CCRIF’s new perils (e.g., drought) and
client types (e.g., microinsurance, water utilities) will not add to diversification unless they are
underwritten via existing cells rather than new ones.

* Up until late-2023, PCRIC’s portfolio was well diversified and individual coverages were of a
similar scale. Though small, growth in the earthquake and tropical cyclone portfolios would likely
have maintained this diversification and scale balance, given the vast geography of the Pacific.
However, the large cover taken by Fiji for tropical cyclone has led to some imbalance, with that
single policy representing over one quarter of the aggregate limit underwritten by PCRIC. PCRIC
has chosen to reinsure that policy on a facultative basis, thus mitigating the effects of added loss
volatility, though at a relatively high cost. As PCRIC grows in the coming years, it will need to be
particularly mindful to effectively characterise the risk it is underwriting (so that the premium it
charges is adequate and so that it can present a well-founded view of risk to reinsurers) and find
efficiencies in its capital deployment and purchasing of reinsurance so as to capture as much as
possible of the positive benefit of a portfolio that will have strong in-built diversification.

Capital Position

* ARC Ltd’s capital position is complicated by the nature of its capitalisation, via interest-free 20-
year loans rather than the grants via which the other pools were capitalised. From a regulatory
perspective, and relative to its own requirements, ARC Ltd comfortably exceeds its capital
adequacy benchmarks, the $52mn available at the end of FY22 being approximately twice that
required to meet the capital adequacy benchmark established in ARC Ltd’s byelaws. ARC Ltd also
maintained a BBB+ rating from Fitch. However, ARC Ltd had negative member equity at the end
of FY22, meaning that it could not repay the loan if called (possible with 12 months’ notice), and
will need to be substantially profitable in the next 10 years to build back member equity such that
it cannot only repay the loan in full but also have sufficient capital to continue operating.

® CCRIF is well positioned in terms of capital adequacy if viewed across the entirety of the
company and to a reasonable degree of security; it has made consiestent underwriting profits,
retaining some to build member equity and sharing some back in the form of premium discounts,
which in turn has led to high client retention and growth in coverage. The capital position of some
of the cells is less good, although more than a quarter of the available capital is held in the core
portfolio and therefore not put at any risk, presumably with the intention that it would be
deployed should circumstances in a particular cell warrant it. However, CCRIF holds a lot of tail



risk and some large single risks, so, even though very unlikely, could suffer a very large
reinsurance loss (and therefore much higher subsequent pricing) and / or significant capital
erosion during a single underwriting period. Further, some of CCRIF’s clients are buying very
modest amounts of coverage relative to quantified need and, were those clients to scale up their
coverage, CCRIF’s capital position would be much weaker and its reliance on reinsurance much
stronger.

®* PCRIC is in the most dynamic state of the main pools, and its capital position is better described
relative to the near- to medium-term future rather than the past, given the influx of premium
financing and the substantial steps PCRIC has taken in recent years to build interest and demand
amongst the countries it serves and to broaden the types of clients it insures. PCRIC’s capital
position is adequate for now, notwithstanding the somewhat reactive way capital has been
deployed (or not) to support underwriting growth in the recent past. However, current capital
levels will not allow for maintenance of the low pricing which PCRIC has offered up until now for
the more and /or bigger capacity covers it seeks to accumulate in the coming few years, even if
that capital is deployed more efficiently, without sustained access to well-priced risk transfer.
PCRIC is also hampered by lack of scale in accumulating capital through profitable underwriting
performance.

Reinsurance Strategy

e ARC Ltd has historically purchased aggregate excess of loss reinsurance, initially remarkably
cheaply, with support from a large panel of reinsurers. In 2020 and 2021, ARC Ltd introduced a
qguota share cover with stop-loss reinsurance (a form of aggregate excess of loss) on its share,
but has since reverted to stop loss only. It covers the entire portfolio in one reinsurance
programme, though there are separate retention amounts for tropical cyclone and drought
elements of the underlying portfolio. In addition to the relative complexity of portfolio risk
quantification noted above, ARC Ltd’s reinsurance placement faces the major challenge of an
unknown portfolio at the time of placement. This is in part due to the timeline along which
individual clients commit to (and pay for) their insurance relative to its inception, and in part due
to the different inception dates for the two main geographical regions represented in the
portfolio. Optimising reinsurance cover under these circumstances is difficult, even if creative
ways to scale reinsurance cover as the underlying portfolio emerges are found. Overall, the
approach of pricing a best estimate portfolio and agreeing the scaling mechanism up or down
has worked well, but such flexibility is increasingly coming at a cost, either through increased
base pricing, or through including cover for insurance policies which are never issued.

® CCRIF has utilised a relatively simple aggregate excess of loss reinsurance structure throughout
its existence, this approach being extended across all of the segregated portfolios (except
COAST, which isn’t reinsured). A single lead reinsurer has dominated at times, but CCRIF’s
reinsurance purchasing guidelines encourage a larger rather than smaller panel, which has
generally meant 5 to 10 participating reinsurers on most cell programmes. CCRIF is the only one
of the pools to date which has ceded risk to the capital markets, that being done via sponsoring
of the first cat bond issued by World Bank Treasury in 2014 and covered a portion of the ceded
risk for 3 years (with adjustments to account for underlying portfolio changes year on year).
CCRIF has also used multi-year retention protection, which proved valuable after its 2017
retention loss through guaranteeing low-cost reinsurance in the working layer in the subsequent
two years. The cover was expensive initially though, and has not been placed since.



PCRIC has historically purchased aggregate excess of loss reinsurance for its portfolio of
earthquake and cyclone coverages, with a reinsurer panel comprising around 5 markets.
However, for recent new insurance coverages, it has instead purchased facultative reinsurance
cover, partly because of timing issues but mainly because of the unbalancing effect the new
coverages would have had on the established portfolio. Such facultative cover proved relatively
expensive, and PCRIC’s approach to risk retention and ceding will need to adapt to the style of
growth likely to play out in the coming years in order to optimise use of current capital and
maintain attractive pricing to clients.

2.3 Potential Shared Optimisation Options for Risk Ceding and Retention

Here we summarise our description and analysis of four potential shared optimisation options for risk
ceding and retention.

Risk Swaps

Risk swaps, also known as portfolio swaps or reciprocal exchange, are transactions between two
insurers, where each insurer seeks to balance its own portfolio of risks by swapping some of that
risk with the other insurer, which has a different (uncorrelated) portfolio; both insurers thus
simultaneously reducing their peak exposure and gain new diversified risk.

In theory, portfolio swaps are very efficient; each party gets the same positive value from the
transaction, which can be executed using standardised forms of financial contract (e.g.,
International Swaps and Derivatives Association (ISDA) swap agreement7 and / or parallel quota
share reinsurance contracts. In the simplest case, the exchange would encompass an equivalent
layer of the same peril(s), so that the probability of making a pay-out was equal and the type of
events for which pay-outs would be made were similar. For example, a swap might be transacted
between PCRIC’s portfolio of EQ+TC policies and CCRIF’s Central America SP’s portfolio of
EQ+TC policies, involving a certain volume of risk within the same part of the risk profile (e.g.,
$10mn between 1-in-20- and 1-in-50-year return period).

However, in practice, there are many challenges to executing risk swaps which, we believe,
outweigh the benefits in the risk pool context. A risk swap relies on similar levels (quality,
resolution) of risk assessment and similar pricing assumptions (or at least an understanding and
transparency about the differences) between the counterparties. Such conditions are difficult to
find, particularly across the current portfolios of the three risk pools, and even more difficult to
demonstrate (particularly given the different models and modelling approaches across the pools);
mismatching between the swapped portfolios is a key risk. Another major downside is the impact
of a swap on each of the counterparties’ reinsurance programme. In theory, a swap adds balance
and so should lower reinsurance cost, but the reinsurers may have concerns about the risk profile
of the swap portion of the portfolio (and how well it is quantified), that portion may cut across
aggregates and underwriting authorities, and it might introduce unwanted correlations.

The biggest concern in the RRP context, though, is political. For all the pools, countries purchase
policies and become “members” knowing that, while their own policy is theirs, the capital of the
pool is shared and will be driven by the losses of all members. Many countries find it difficult
enough to justify continued membership of a pool when, luckily, they have not had a claim for
many years, but they have the defence that their premium is not lost but rather it is retained
within a not-for-profit pool for the mutual benefit of itself and its regional neighbours, or that it
has paid claims to one or more of those neighbours in their time of need. This story is undermined
if the pool’s capital is depleted by a large loss event on the other side of the world.

[7] An ISDA swap might be as simple as capturing the exchange of liability (to pay eligible claims) for a defined portion of the portfolio of one insurer with a matching
defined portion of the portfolio of the counterpart insurer.



In summary, risk swapping between pools is unlikely to be embraced, particularly when the
practical realities stand in the way of materialising the (potential) technical benefits. With growth,
technical benefits might be more demonstrable and, indeed, possible to capture; however, the
political risk to doing so will remain, and it seems unlikely that the technical benefits will ever be
large and clear enough to outweigh the political concerns.

Co-insurance

Co-insurance is the joint underwriting of primary insurance policies by two or more insurers on
the same terms. In the context of the RRPs, we do not believe that existing reinsurance partners
would wish to co-insure alongside a pool, nor is co-insurance by two or more pools viable, given
that it would face all of the downsides of a risk swap, some to a greater extent, as described
above. Instead, we review the potential for a new global facility to offer co-insurance, allowing
the pools to offer both new covers at scale and greater scale on existing covers, secure in the
knowledge that a fixed share of the insurance would be taken up at a fixed / known cost.

The main upside to co-insurance by a global facility is that it would provide a mechanism for
pools to be more invested in each transaction than their capital position would otherwise allow,
without needing to impact on the reinsurance programme. This could apply to both large
individual covers and new “riskier” product offerings, both elements of underwriting which require
stretching of comfort zones around own capital deployment beyond that which is technically
justified.

The main challenge to co-insurance via a global facility would be in building the capacity in such
facility to draw up and monitor rules around underwriting and rating such that allocation of
capital to co-insurance was transparently fair and equitable between the risk pools and was
achieving value for money for the providers of capital to the global facility. There would also be
issues around regulation; primary insurance is much more heavily regulated than reinsurance,
and work done by the pools to establish their authority to underwrite insurance for their members
would have to be replicated, since the global facility would provide direct cover to the risk pool
member state and thus concludes a direct insurance transaction with it. Pool clients may also be
unwilling to have to transact via two separate insurance policies; as any of the operational teams
at the pools will attest, managing a sovereign client through the regular renewals and /or claims
process is highly resource-intensive and does not necessarily get easier with time.

As will be discussed next, a facultative reinsurance capability of a global facility would achieve
the same technical advantages as co-insurance, without the key downsides related to being a
primary insurer to pool clients, including those of a regulatory nature as well as those of a
technical nature (i.e., oversight capabilities for analytics, underwriting and rating). We therefore
do not consider co-insurance as a useful vehicle for the risk pools at this time, nor will it likely be
in the future.

Reinsurance

Reinsurance is already, and will very likely remain, the main way risk is shared by the pools. There
are many different forms of reinsurance including, in this context, risk transfer through
insurance-linked securities (ILS). Many of these different variations of reinsurance have been
utilised at some point by one or more of the pools, although the vast majority of risk transferred
by the pools has been through an annual aggregate excess of loss treaty. We considered two
separate aspects of the use of reinsurance by the pools; opportunities to optimise the use of
reinsurance through collaborative approaches, and their potential use of a (new) global facility
created to add value and efficiency to the accessing of risk transfer across all pools.



Collaborative approaches to enhance reinsurance purchasing

Regarding the value of collaborative approaches when it comes to the ceding of risk by the pools,
there are several ways in which we feel these might materialise.

Developing shared tools for and metrics of optimisation of reinsurance purchasing would enable
each pool to continue to approach markets individually, supported by enhanced technical
information and knowledge and, therefore, giving each a stronger negotiating position. Further,
peer pressure from and peer review across the pools should facilitate less conservative decision-
making by Directors of each of the pools, who would be more confident in the information
presented to them. The pools also each have experience with different reinsurance products /
forms; sharing this fosters familiarity, particularly at the Board level, where the technical details
may be less important but the practical experiences are more so.

Developing shared tools for constraining uncertainty in risk analytics would level the playing field
in terms of quality of information, which is weighted towards the big reinsurers who have the
resources to create and defend their view of risk which the individual pools do not have. Ensuring
accountability and diligence from reinsurers with regard to, for example, the uncertainty they
assign to cyclone risk in Fiji or Saint Lucia or Madagascar is easier - and likely to be more
productive - if supported by a strong, science-based evidence base and transparent and
replicable analytics, things which the pools as a group are much better able to develop than any
of them individually.

We do not consider that shared reinsurance across the pools is feasible, whatever the technical
benefits. CCRIF doesn’t currently share reinsurance across its segregated portfolios, and PCRIC
did not bring new policies incepting in late-2023 into its existing reinsurance treaty but instead
purchased (relatively expensive) facultative cover. In both cases, risk segregation takes
precedence over risk ceding optimisation within the same pool; it would surely always do so even
more strongly across pools.

There are other barriers, too, to innovating around reinsurance purchasing. Directors see risks in
trying different approaches; underperformance of a reinsurance programme can be existential.
Technical resources within the pools are always at full stretch but particularly so in the lead up to
renewals. The underlying portfolios are often in flux, making optimisation challenging. Bringing
new products into an existing reinsurance programme can pollute that programme and, rather
than gather diversification and scale benefits, can erode value for money instead.

New global reinsurance facility

Given the mature nature and broad range of the reinsurance products available in the
marketplace, the familiarity of all pools with those products and the reinsurance process more
broadly, and the locked-in diversification for a reinsurance provider dedicated to the pools,
allocating capital to a new global reinsurance facility may be attractive.

Amongst the many forms of reinsurance that might be offered by a new facility, we considered
the following as likely to create most value for the pools:

© Facultative cover to allow a pool to write larger risks that would otherwise unbalance its
portfolio. These can be hard and /or expensive to place in the market, but underwriting of
such covers by a new facility would require significant capital or would otherwise rely heavily
on its own reinsurances, thereby reducing the overall benefits.



Provision of extra capacity on upper layers of cover (i.e., ones likely to pay only on a very unlikely
event). Upper layers are where the difference between the technical price (expected loss) and
the premium charged by reinsurers are the greatest and also where the benefits of diversification
can be best captured; thus, this is the optimal area for any global facility to play to maximise the
benefit to pools. However, this too would require substantial capital and /or reliance on
reinsurance; a global facility approaching reinsurers with a globally diversified portfolio should
theoretically have some advantages of the pools doing so individually, but practically, the
benefits are likely to be limited.

Provision of capacity for lower, working layers of cover (i.e., the ones more likely to pay out).
These layers are typically more tightly priced - the difference in percentage terms between the
expected loss and premium charged is less than for upper layers - but in terms of quantum of
premium, lower layers are where most of the reinsurance spend happens. It is here where the risk
pools have indicated that they see greater value in a global facility, helping to reduce the need
for external placement of high dollar cost low layer covers to protect their capital. The facility
would also require much less capital if operating in this area than higher in the loss profile.

Provision of multi-year capacity for sequential losses in the retention layer. These covers have a
low expected loss and can be useful in mitigating the pricing shock that would likely follow a
large loss to reinsurers; however, they tend to be heavily loaded in the market, so could be made
available through a new facility at an actuarially adequate price which would bring value to the
pools.

The global facility could also be a technical hub and shared testbed for new initiatives across the
pools. Developing new risk transfer products as well as risk management services could include,
for example, deploying risk models and data in support of climate-resilient investment
approaches at the sovereign level, and in promoting integrated sovereign disaster risk reduction
and disaster risk financing strategies. Both require strong technical underpinnings from
catastrophe / climate risk models, and both ultimately help to reduce the totality of climate and
natural disaster risk which sovereigns, and therefore the pools, need to cover with risk transfer.
Further, shared approaches to rigorously constraining uncertainty in current climate hazard
evaluation could be beneficial, ensuring a stronger basis for negotiation of reinsurance terms.
Establishing a common view of pure risk, even if a range, is a necessary foundation for the fair,
transparent and appropriate pricing by the market which, in turn, is the reasonable expectation of
deployers of public finance.

The setting up of a global reinsurance facility dedicated to serving the pools is likely to be the
most direct and effective way of addressing the challenges the pools each face currently and will
continue to face into the future with capital adequacy and access to private risk markets.
However, that comes along with a heavy resource load to set-up and operate such a facility,
above the capital commitment itself. There would be governance and regulatory domains to set-
up and navigate on an ongoing basis. Technical resources would be needed to ensure that
inwards business is underwritten correctly and to maintain adequate levels of operations. Even if
well-capitalised, a new global reinsurance facility serving the pools would need to be able to
access the reinsurance and, possibly, capital markets to boost its own claims-paying capacity,
particularly for some potential offerings that help the pools in the tail of their risk profiles. While
this is standard practice in the re/insurance marketplace, it does add another layer of
administration and transaction cost, and has the potential to disrupt existing relationships
between reinsurers and the pools.



There are different approaches available that can allow the functions of a new reinsurance
facility to broaden and scale up over time and with demand. Rather than standing up a new
entity, the facility could be created as a syndicate at Lloyd’s and /or be operated by a Managing
General Agent (MGA)? or be created as a new facility under an existing MGA / risk capital
structure such as the Natural Disaster Fund’ managed and operated by Global Parametrics.
Capital could be a mix of public and private capital, the latter from the reinsurance markets in the
form of a dedicated pot of capital to support CDRFI and with lower return expectations than their
normal market capital or from impact or ESG investors. If at Lloyd’s, the facility would benefit
from the Lloyd’s central capital pool to boost underwriting capacity.

The facility could opt to start as a guaranteed following market, perhaps committing to take a
fixed share or fixed limit of respective pool reinsurance placements at the market price, with
profit share back to the pools as the method for creating benefits. This approach puts some
downward pressure on market pricing, as the clearing price will not need to be for 100% of the
risk but rather 100% less the committed share from the facility. And if that price generates profit,
then the facility captures a portion of that profit and can share back to the pools (and /or
accumulate capital). Such a set-up would require a much lower level of technical resources and
could adjust quickly to more or less available capital.

Capitalisation

Direct capitalisation of the pools - adding assets to their balance sheets - reduces the need for
risk transfer, and therefore lowers the overall cost of holding sufficient claims-paying capacity.
However, the return on investment of such capital (measured in impact for donors, e.g., through
additional people covered by insurance) must be considered; if very unlikely to be “on risk” over a
three-to-five-year period then the impact is hard to demonstrate. Capital must be put to work.
Reinsurance will be the main avoided cost with greater capitalisation; the elements of pricing
relating to reinsurer expenses and, more meaningfully, uncertainty load and profit load, over
time, cause higher required pricing on the insurance policies being sold to clients and /or prevent
pool capital growth and so lead to maintenance of a reliance on reinsurance for perpetuity.

As noted earlier, opportunities for pool capital raising do not necessarily emerge at a time when
that capital would be of most value; that is, when reinsurance prices are high. Thus, capitalisation
of the pools must be viewed with a long term perspective, and must be based on sound
quantitative information as well as reasonable projections for future needs.

Sharing capital between the pools is a misnomer; setting aside the option of capital being lent to
a pool and then paid back over a relatively short period of time (to enable that capital to be
redeployed on a sub-decadal timescale), which we have concluded is not an approach supported
by the pools or the empirical experience, once capital is deployed to the balance sheet of one of
the pools, it has not value to the other pools.

This then highlights the need for pools to maximise use of that capital which is already
committed, already on their balance sheets. And, in our evaluation, that capital is not being used
to its full potential; at ARC Ltd because it is loan capital which is required to be paid back and at
PCRIC and CCRIF because of governance structures that are more risk averse than reasonably
required (which is also a factor at ARC Ltd).

[8] A managing general agent (MGA) is a specialised type of insurance agent/broker that, unlike traditional agents/brokers, is vested with underwriting authority from
an insurer. An MGA is authorised by an insurer to transact insurance business and may have authority to bind the insurer, issue policies, etc. All members of Lloyd’s
must underwrite insurance through an agent, known at Lloyd’s as a managing agent. It is the managing agent that will usually employ the underwriters who will bind the
contracts of insurance and reinsurance on behalf of the members of Lloyd’s. Managing agents will also carry out all the other activities of insurance business at Lloyd’s
on behalf of the members.

[9] The NDF is a public private partnership with capital from UK government via the Foreign, Commonwealth and Development Office and the German government via
BMZ & KFW. Global reinsurer Hannover Re provides matching capital for every transaction. It's clients are institutions and businesses with exposure to low- and middle-
income countries, those traditionally underserved by formal risk transfer.



* We thus consider the first priority to be facilitation of the unlocking of the already-available
capital at the pools, before consideration of additional capital flowing to them, which will
certainly be beneficial and possibly critical with growth of their respective underwriting portfolios.

* All of the pools indicated that, while they would certainly welcome more (grant) capital,
guaranteed access to capital after repeated retention losses would be a pragmatic option to
allow them to put more of their current capital to work which, ultimately, would mean greater
sustainability and increasing ability to meet client demands. One option would be for a global
facility to manage a combined donor pot of contingent grant capital. Each pool could have an
amount of such capital allocated to it, which it could draw down on a relatively soft trigger, for
example, after consecutive retention losses. Additional capacity could be triggered by a more
extreme defined event or set of events during an underwriting year. Such a contingent capital pot
would not need to be collateralised necessarily - it could be in the form of a guarantee
mechanism instead, leveraging already-existing donor guarantee facilities, adapted to meet the
needs of the pools. Further, a capital pot would dampen the volatility of donor capital provision.

* There are certainly challenges to a shared capital pool and /or guarantee mechanism. The rules
for access, and the oversight of those rules, would have to be strong, and based upon
standardised, reliable, and transparent financial data from the pools. A shared facility might
impact differently on the individual pools’ ability to raise and /or accept capital for themselves.
Individual pool governance structures require decisions to be made in the best interests of the
pool alone, not all of the pools. And lastly, capital provision is a blunt instrument; once provided,
it comes under the full governance and fiduciary responsibilities of the recipient, and a new
global facility that just did this would be much less able to positively influence the technical
capacities of the pools, nor help them solve other common issues.

* Finally, we note that the ultimate scope of a contingent capital facility and / or shared guarantee
mechanism is limited; the private reinsurance markets would remain important for the upper
layers of the risk profile that require larger amounts of capital. The sudden hardening of global
catastrophe risk markets in late-2022, driven largely by losses from Hurricane lan in Florida, and
the lack of significant subsequent softening,” is likely a new norm rather than an exception,
emphasising the need for pools to maintain strong relationships with the reinsurance markets.
Setting the RRPs up to continue to meet the needs of their clients in an increasingly volatile
climate is likely to need more than a shared contingent capital and /or guarantee facility can
provide on its own.

2.4 Potential Functions of a New Global Facility

The delivery of either (or both) reinsurance and capital provision, as described above, likely requires
a new global facility, founded with appropriate levels of both financial resources (in the form of risk
capital) and technical resources (which could, and should, be shared with and /or provide support to
the risk pools).

* There are two significant advantages of a reinsurance vehicle; on the one hand, it can be self-
sustaining through charging actuarially appropriate rates, and it allows for ongoing sharing of the
capital provided to it between the pools. Capital provision, on the other hand, either directly or
through a vehicle which would allow for capital provision to be contingent, has a more direct
benefit to the pools (as they can retain more risk and therefore pay less out in reinsurance
premiums) and would be administratively and operationally lighter.

[10] Although there are currently some signs of some premium reductions but from a very high base.



It is likely that the most impactful approach will involve both capital provision to the pools and
issuance of reinsurance at a price and with the flexibility needed to enhance the sustainability of
the risk pools and allow them to deliver the insurance solutions their clients want at an affordable
price.

As a growing pool will need more capital to be able to maintain levels of capital adequacy and
premium pricing, providing an additional and complementary contingent capital instrument
should allow for greater risk being taken with existing and any new capital. However, the majority
of the claims-paying capacity of the risk pools will continue to be delivered through reinsurance.
The private markets have played a critical role to date, but the cost of that capital is rising and
there is a strong case for pools to have access to more appropriately priced reinsurance by a
global facility backed by capital deployed with a public-good / impact purpose coherent with the
mission of the pools themselves.

In addition to the provision of reinsurance and /or capital, a new facility will require technical
capacity for itself, in order to appropriately rate the risk it may take on, for example, which also
presents an opportunity for the pools to share critical resources, particularly around risk analytics
and quantification. Developing and justifying a fair and balanced view of risk - particularly for
climate perils - will be increasingly important in maintaining appetite for and containing the cost
of private reinsurance; the individual risk pools operate with relatively few resources in this
regard, and a shared additional resource could be very powerful.

Phased Approach

Building a reinsurance facility will take time; it will need to be adequately capitalised, have
necessary technical resources available, and be appropriately incorporated and licensed within a
complex space that operates between often intricate public interests and governance procedures
and the requirements of running a sustainable insurance business. There are many lessons that
can be taken from the setting up of the RRPs themselves, but new issues will need to be
addressed. Options for leveraging existing structures and systems as well as pools of capital, for
example via a syndicate at Lloyd’s or expanding the scope of the Natural Disaster Fund, are
attractive and could be operated by an MGA, thus shortening the timeline and decreasing the
cost for start-up.

A facility providing contingent capital and /or a guarantee facility should be relatively easier to
set up and can be light touch in terms of operations, so could come first. This would likely be
attractive to the pools and their stakeholders, though the financial commitment would need to be
at a scale that is meaningful,11 and there would need to be intensive parallel efforts to pair new
capital (even if contingent) with less risk-averse deployment of existing risk capital at the pool
level.

First steps could be a modest direct capital injection to the pools, matched by pool contribution
of some undeployed capital (if any) and all committed to be on risk (e.g., for CCRIF, to go into the
underwriting cells, not stay in the core), and accompanied by a guarantee or contingent facility
that, say, replaced erosion of any retention (perhaps above a threshold) in a year following a
second successive full retention loss. This would incentivise a pool to at least maintain, if not
increase, its retention at that time, thus avoiding having to purchase more of what would likely be
(much) more expensive reinsurance.

[11] For context, the four RRPs have around $300mn of risk capital between them and purchase a combined reinsurance limit of around $400mn. Thus, a 25% boost in
risk capital, for example, would require $75mn in new capital, and taking a 10% share of all reinsurances would require $40mn.



® The reinsurance element of a hybrid facility could phase in products as it built out both technical
capacity (see (1) in the Figure below) and a capital base (see (2) in the Figure below). Initially, the
facility could act as a following market, assuring completion of the last, say, 10% of a slip or
bigger shares of a layer in the programme, sharing back profit with the pools (see (3) in the
Figure below). With increased technical capacity and capital, it could act as a quoting market for
current reinsurances (following a risk rating and pricing model equitable across and accepted by
the pools), or could offer a specific coverage to the pools such as a quota share on upper parts of
pool retentions and /or across the first / lowest reinsurance layer, at the same fixed load above
pure risk (as defined by the facility) for all the pools. This would save pools cash on reinsurance
and also allow them to take higher retention - particularly useful for new products, for example.
Additional reinsurance products could be introduced as needs arise, provided that the technical
capacities and capital are in place to structure and supply such products.

¢ Within this phased approach to building a hybrid facility, the technical component would need to
be a core focus, both in support of the activities of the facility itself, but also to support the pools
in their ongoing efforts to get the most out of their existing relationships with the private markets.
Any new global facility could only ever be complementary to the private risk transfer markets, so
it will be critical to maintain those relationships, albeit on terms that are as favourable as possible
to the pools and their public-good missions.
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2.5 Metrics and KPIs to Assess Optimisation Options and Strategies

As part of our research, we reviewed indicators, metrics and KPIs already in use by the RRPs, as well
as their respective approaches to quantification of underwriting risk, reinsurance purchasing
strategy, and capital management. We also reviewed the general approaches taken by regulators
and by the rating agencies with regard to assessing capital adequacy in particular.

Before summarising the findings, a short review of the RRP business models and influences on
capital management approach is provided.

RRP business models

® Like any insurer, a risk pool must collect sufficient premium for the insurance coverage it is
providing to cover the expected pay-outs plus its expenses. Because the expected pay-outs are
highly volatile year-on-year, the insurer must also hold capital sufficient to make all of the pay-
outs due in very bad years; in those years, the premium income will be only a fraction of the
required pay-outs. Over the long term, this is balanced by the much more frequent years in which
premium income will be greater than pay-outs. There is a cost to holding this capital; a return
needs to be generated to pass on to the capital providers. The more volatile the pay-out profile,
the more capital is needed relative to the annual expected loss / premium income; insurers
reduce volatility through building a diversified book of business and then through transferring risk
to markets which are able to diversify globally. The downside of reducing volatility by transferring
the risk to the reinsurance markets (i.e., not through diversification) is that the cost to the insurer
of doing so reduces its potential for net underwriting profit and capital growth.

* Due to this capital cost, most insurance businesses maintain only sufficient capital to (a) meet or,
in reality, exceed by a managed margin (to maintain the faith of regulators and investors) the
regulatory requirement of being able to cover its claims-paying obligations for a very bad year
(generally one that is expected to occur once every 200 years or so) and (b) meet or, again,
exceed by a managed margin (as ratings have a forward looking directional component too) the
credit rating agency requirements for a targeted credit rating (a higher credit rating being better
for business). The KPIs used in capital management across the industry are thus those developed
and monitored by either the regulators or the credit rating agencies.

® CCRIF and PCRIC are capitalised through grants12 and therefore do not have a cost of capital per
se, nor do they need to generate a profit; instead, they aim to offer the lowest premium price to
the members / clients while maintaining a capital base commensurate with the size of the
portfolio (which, assuming that the portfolio grows relative to its size at the time of capitalisation
means that capital accumulation is necessary to some extent). ARC Ltd is the exception in that it
is capitalised through loans, which are due to be paid back in 2034. While the loans are interest-
free so have no servicing cost, ARC Ltd must accumulate its own capital until then so that it can
continue to operate when the loans are paid back.

® Further, other than ARC Ltd, the risk pools are not rated, and the regulation of all of them as
captive insurers in their respective jurisdictions means that the capital adequacy requirements
imposed by the regulator in each case are far below those implicitly (or, in some cases, explicitly)
expected by the stakeholders (including clients / members and grant / loan capital providers).

[12] As is SEADRIF noting, though, that CCRIF’s latest cell, for water utilities, has been capitalised via a loan.



® |nitial capitalisation of the pools was driven significantly by donor appetite, which in turn was
driven by the opportunity cost of committing funds to such a vehicle. The three main risk pools all
capture significant diversification benefits (meaning that the amount of capital required to cover
the losses in the portfolio held by the pool at, say, 200yr return period, is much less than the
amount of capital needed to cover each of the constituent 200yr losses individually), but also
require reinsurance to enable them to offer the amount of coverage required by their clients.

* Throughout most of the history of each of the pools, the cost of that reinsurance has been lower
(often much lower) than anticipated in initial business models / cases, enabling lower premiums
for clients and deployment of less of their own capital than had been expected. Maintenance of
those lower premiums through a period of high reinsurance market prices requires deployment of
more of their own capital if lower cost reinsurance cannot be accessed.

®* An important additional element to the business model, though, relates to the quantification of
risk. For parametric insurance, evaluating the expected loss (and the year-on-year variability of
that expected loss) is relatively straightforward, in theory at least, as it depends only on the
behaviour of the underlying hazard (frequency and severity); neither the quality of exposure and
vulnerability information nor the vagaries of the loss adjustment process affect loss estimation,
as they do for indemnity products. Each of the pools uses its own models to estimate the loss
profile of each of the policies it issues, based upon which it sets an appropriate premium. The
adequacy of that premium is dependent on the ability of the model to accurately capture the
frequency and severity characteristics of the hazard looking forward, not necessarily for the next
insurance period but rather for the long term so capturing not only average losses but also
variability. Modelled outcomes also dictate how much claims-paying capacity is required to meet
hard or soft capital adequacy requirements (so, indirectly, how much risk transfer is needed) and
what the cost of risk transfer will be.

* For the pools, the quality of their view of risk, and their ability to transact risk transfer based on
that view of risk, is fundamental to their performance. If that view underestimates risk, then the
premium they are charging their clients will not be adequate and they will underestimate capital
adequacy requirements; if the view is not accepted by the risk transfer markets then they will pay
more than expected for risk transfer. It is thus critical to recognise the uncertainty inherent in risk
estimation - the error bar around expected loss across the risk profile — both in identifying and
valuing different approaches to optimisation of risk retention and ceding, and in evaluating KPIs
which are based on modelled risk metrics.

* |t is also important to note that the resources expended by the pools on technical aspects of
operations and administration are relatively modest; a focus on lean operations has restrained
frictional costs, but the return on investment in technical resources is likely to be higher now and
into the future than has been recognised previously. Indeed, in as much as pool growth is
facilitated, economies of scale mean a decrease in the proportion of premium assigned to cover
technical and broader operational costs. Higher quality modelling” and data engenders greater
trust to deploy own capital and in the actuarial soundness of underlying pricing. Greater
understanding of the uncertainties around risk quantification allows for better framing of those
uncertainties and a stronger negotiating position with risk transfer partners. And greater
transparency and enhanced communication of both makes a common understanding of a fair and
balanced view of risk easier to achieve and maintain, leading to greater stability and efficiency
for all parties sharing risk.

[13] For example, capturing and appropriately modelling correlations within a portfolio, which is technically challenging, is critical to assessing the probability of tail
events and, therefore, to confidence in decision-making around capital allocation and reinsurance purchasing.



Influences on capital management

®* As noted above, commercial re/insurers maintain sufficient capital, generally, to somewhat
exceed regulatory needs and credit rating targets; this maximises the return achieved on that
capital for their shareholders, all else being equal. Reinsurers themselves use retrocession
(“retro”, insurance for reinsurers) to dilute the need for additional capital; the high relative price
of retro covers illustrates the cost to re/insurers of holding capital itself. The pools are different;
while they operate in a broadly commercial way in that they aim to collect sufficient income (via
premium and investment return) to cover their expenditure (via paying claims, risk transfer and
operating costs) and accumulate some additional risk capitalj4 they do not have the same drivers
of capital management as their fully commercial counterparts.

® For the pools, there is no strong incentive to maximise the return on the capital they hold nor,
then, to hold just enough capital to meet regulatory and rating requirements; instead, there are
incentives to protect capital, both institutionally and at the individual level for Directors in
particular. The incentives include:

o A desire amongst stakeholders (including those in the interests of whom Directors are acting)
for institutional longevity. Failure of a risk pool to pay its legitimate claims would be
existential and, likely, contagious.

© Recognition of the public-good nature of the pools, and the public funding that supports
them, which together bring institutional responsibilities that motivate conservatism,
particularly for financial elements.

o Stability in performance (including premium pricing to clients) over the medium term rather
than return on investment in the short term. Pool clients, particularly governments, value a
consistent relationship between premium and coverage, while still expecting lowest possible
cost at any given time.

©° An inability to raise new capital quickly to replenish after a high-loss period. The relative
fickleness of capital providers to the pools, and the higher frictional cost in unlocking that
capital, incentivises protection of the capital they already have.

Core indicators, metrics and KPIs

Underwriting and reinsurance purchasing is guided by standard indicators including expected loss
(EL) and standard deviation (SD) of the gross, ceded and net portfolio (calculated using a simulated
annual loss event set, or Year Loss Table (YLT), usually covering at least 10,000 synthetic years).
Additional indicators, metrics and recommended KPIs are described below and illustrated below.

We have calculated and presented a comprehensive set of information for the current underwriting
(UW) year for each of ARC Ltd,” CCRIF and PCRIC, based on information from the pools and in the
public domain; these will not be reproduced here but are summarised in Figures 2.1 and 2.2 and
Table 2.2

®* The Coefficient of Variability, SD divided by EL, is a measure of volatility in and therefore
diversification of the portfolio, and the Tail Value at Risk (TVaR) is a useful measure of the weight
of the tail; TVaR at 500 years, for example, is the average annual loss in the years where that
loss exceeds the 1in 500yr loss.

[14] In ARC Ltd’s case, more so in order to have sufficient risk capacity to operate after repayment of its loans.
[15] As described in the full report, we have estimated the main drought cover YLT for the purposes of generating the standard metrics and KPlIs, as the final version
used by ARC Ltd for its reinsurance purchasing was not available.
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®* The portfolio loss exceedance curves are graphical representations of the loss distribution.
Figure 2.1a shows gross loss exceedance curves for the 2023/24 portfolios of each of the three
risk pools for which data was collected; ARC Ltd and PCRIC each have a single portfolio while
CCRIF operates multiple segregated portfolios, the main three” of which are included. Figure 2.1b
shows the same information, but zoomed on the lower part of the risk profile (up to 1in 250 years
only) and with gross loss plotted relative to available capital.

== ARC23 Gross

== CACombo23 Gross
== CBEQTC23 Gross
== CBXSR23 Gross
== PCRIC23 Gross

Figure 2.1a Full portfolio loss exceedance probability curves to 1in 1,000 years on a
gross basis for each of the pools (three main SPs for CCRIF).

== ARC23 Gross

== CACombo23 Gross
== CBEQTC23 Gross
== CBXSR23 Gross
== PCRIC23 Gross

Figure 2.1b Zoom of portfolio loss exceedance probability curves to 1in 250 years on
a gross basis and relative to available capital for each of the pools (three
main SPs for CCRIF).

[16] Caribbean earthquake and tropical cyclone (CBEQTC), Caribbean excess rainfall (CBXSR) and Central America earthquake, tropical cyclone and excess rainfall
(CACombo).
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* Key metrics are of the net position, i.e., the risk retained in the pool, including the amount of loss
retained at different return periods, and the average, median and best-case net outcome. Figure
2.2 is a graphical representation of the net underwriting position for each of the pools for their
respective current underwriting years.

= ARC23 Gross

== CACombo23 Gross
== CBEQTC23 Gross
== CBXSR23 Gross
== PCRIC23 Gross

Figure 2.2 Underwriting outcome, without expenses, for 10,000 years for each of
the pools (three main SPs for CCRIF); best outcomes to the left, worst to
the right.



* The KPI recommended to assess capital adequacy / coverage is net retention at X-yr return
period less net premium divided by available capital. We call this the Capital Coverage Ratio, and
have estimated it at 250-, 500- and 1,000-year return periods for each of the pools (and each of
the three main SPs for CCRIF, for just their own capital) for the current underwriting year, as

shown along with other indicators and metrics in Table 2.2.

Available Capital

Aggregate Limit

Gross EL

Gross SD

Gross CoV

Net EL

Net Premium

Gross TVaR 500 yr

Net TVaR 500yr

Capital Coverage Ratio, 250 yr
Capital Coverage Ratio, 500 yr
Capital Coverage Ratio, 1,000 yr
Mean Net UW Outcome
Median Net UW Outcome

Prob. of Positive Net UW Outcome

Stress Testing

52,120,302
269,815,003
35,306,458
29,189,038
0.83
27,800,854
32,691,350
112,913,043
56,808,570
46.3%
46.3%
46.3%
4,890,497
12,343,863
62.6%

16,937,505
138,219,098
4,462,319
8,150,660
1.83
1,915,004
3,446,774
59,775,092
14,169,169
26.9%
28.2%
38.8%
1,631,770
2,318,990
85.0%

76,900,886
844,530,043
18,718,688
31,219,332
1.67
10,364,895
12,309,981
229,049,090
29,210,096
21.7%
21.7%
47.3%
1,945,086
8,396,168
65.5%

33,790,554
127,901,972
11,040,794
8,547,872
0.77
8,870,832
11,954,192
54,578,681
14,532,208
7.5%
7.5%
14.7%
3,083,360
3,349,925
65.7%

27,026,117
33,657,163
2,214,507
3,003,951
1.36
805,681
926,000
18,539,150
2,825,811
6.6%
6.6%
6.6%
120,319
34,714
66.1%

We recommend that stress testing, rather than multi-year dynamic modelling, be used to evaluate
different options under different current and potential future circumstances. There are a number of
key areas which should be tested, as summarised below. The same set of indicators, metrics and
KPls should be generated for each test as has been described above; some example outputs from

stress testing are provided in the next section.

* Changes in the insured portfolio — all of the pools have significant upside potential in terms of
growth of the underlying book of business, and future reinsurance and capital needs will be very
different if a pool doubles in size. However, history has shown that growth is far from linear, and
neither is it guaranteed, so somewhat smaller pools should also be considered in terms of future
needs for capital and reinsurance. We note that short-term portfolio changes are commonplace,
so this test is also useful in planning of annual ceding vs retention approach and can indicate
appropriate levels of minimum and deposit premium17 usually demanded by reinsurers.

[17] “Minimum and deposit premium” is a guaranteed amount of premium that is paid by the reinsured and retained by the reinsurer by the end of a reinsurance policy

period.



® Uncertainty in future hazard frequency / severity and, therefore, expected loss - this is a critical
element of stress testing for the pools; in all cases, climate perils dominate their books of
business, and none use industry-standard models to estimate risk. These two key factors, plus
others less important, lead to a significant degree of uncertainty in the gross loss characteristics
which underpin all of the capital adequacy metrics. Further, the difference between the pool and
reinsurance market view of risk affects optimisation of retention vs ceding. Assuming,
reasonably, that the pools currently have a view of risk at the low end of the spectrum and the
reinsurance markets at the high end, one needs to test for both an “actuarially correct” view of
risk being somewhere in the middle (i.e., increase the EL of the pool view) and for the reinsurer
view being modified downwards (to reflect better presentation and justification of the pool view).

* Reinsurance / risk market dynamics - the market hardening which occurred in late-2022 was by
far the most abrupt change to have occurred during the existence of the risk pools, and also left
prices higher than they have been at any time through that same period (i.e., since 2007).
Continued hardening through 2023 supports market sentiment that prices are unlikely to fall
significantly in the near term even given currently observed slight market softening; however,
separately from the view of risk issue discussed above, pools have some advantages in accessing
the market more advantageously than normal, including the parametric form of risk transfer and
the social-good nature of their mandates. We thus believe that there is some potential for easing
of market pricing to the pools over the medium term and it will be important to test this in the
context of risk ceding and transfer optimisation.

® Consecutive heavy loss years - these situations should be explicitly tested as they can create
correlations between other scenarios; several heavy loss years can call into question various
elements of the expected loss estimation, as well as creating pool-specific reinsurance price
hardening not captured elsewhere in the stress testing. If due to, for example, a globally
correlated climatic phenomenon such as ENSO, broader reinsurance market hardening might
occur too.

* Testing for softer criteria - key elements controlling the current and future capital position of the
pools and optimisation of their risk retention and ceding cannot be directly captured through
metrics and KPIs. Individual and group behaviour dynamics, resource availability, time
constraints, amongst other things, each play a role in decisions around risk transfer, and the
implementation of those decisions. Scenario testing provides the opportunity to bring some real-
world factors into play and to test the sensitivity of outcomes to such factors. This then can
highlight where efforts might be concentrated to better ensure that key decisions are made
based on objective data and backed by established metrics and KPlIs.

2.6 Assessment / Optimisation of Risk Diversification, Retention and
Management Strategies

In this section, we briefly review empirical information on insurance pricing adequacy and
reinsurance pricing levels, and then present results from stress tests undertaken on CCRIF’s
Caribbean EQ/TC portfolio. These together help to identify the sensitivities around optimisation of
ceding and retention strategies.

Insurance pricing adequacy and reinsurance pricing review

The quantitative information presented above has been underpinned by stochastic loss datasets
which attempt to capture the long-term volatility in catastrophe risk. While this is certainly the
appropriate approach, it is useful to also review empirical information, including actual loss history
and broader underwriting performance. ARC Ltd is in its tenth underwriting year and CCRIF has more
than 15 years of history of at least one cell, and multiple cells have been active for a decade or so.



Deviations between theoretical and actual performance over such time periods may certainly be due
mainly to chance, but insights on governance, operational and other factors can also be ascertained,
which can then inform interpretation of metrics and KPIs beyond the pure numbers.

CCRIF has the longest and richest history, comprising 40 completed underwriting years across all of
its segregated portfolios. Table 2.3a shows the “theoretical” loss ratio on a gross basis as well as for
reinsurers and net to CCRIF for each of the three main segregated portfolios and for CCRIF as a
whole. Loss ratio is claims paid divided by premium collected; a loss ratio of 50% means one has
collected twice as much in premium as paid in claims, and 200% is the opposite, half as much
collected in premium as paid out. In CCRIF’s financial statements, “theoretical” premium is provided,
as well as any discounts granted by CCRIF on an ad hoc basis, and non-contractual loss payments
are also separated from those due under the parametric conditions of the policy. Table 2.3b takes
both of these elements into account - premium is that actually collected by CCRIF, and claims are
the totality of those paid by CCRIF.

(Discounts & EG Excluded) Gross Reinsurance Net to CCRIF
Actual Loss Ratio, CB EQTC 41% 22% 58%
Actual Loss Ratio, CB XSR 67 % 23% 94%
Actual Loss Ratio, CA 197 % 179% 261%
Total (all SPs) 53% 34% 68%
Gross Reinsurance Net to CCRIF
Actual Loss Ratio, CB EQTC 49% 22% 79%
Actual Loss Ratio, CB XSR 81% 23% 125%
Actual Loss Ratio, CA 253% 179% 1518%
Total (all SPs) 63% 34% 96 %

A few points are worth noting here:

®* There is significant variability between the three main cells, with the overall performance
dominated by the largest and longest running of the cells, Caribbean EQ/TC. On a gross basis,
the Caribbean XSR cell has performed almost exactly as expected; a primary pricing multiple of
1.5 has been used for almost all the insurance policies issued from that cell - such a pricing
multiple produces a loss ratio of 67%. The Caribbean EQ/TC cell has been performing
significantly better than expected, though it is hard to draw firm conclusions from this as the
sample period is short given the attachment level (return period) of the insurance coverage
(around 1in 10 years and up for TC, higher for EQ). In contrast, the Central America cell has paid
a lot of claims in its relatively short history, likely due mainly to bad luck, given that both the
modelling underpinning the pricing and the pricing approach itself are similar to those in the
equivalent Caribbean cells.



® In all cases, the reinsurance programme has performed better than the gross programme; while
not unexpected given where in the risk profile the reinsurance programme protects, the fact that
reinsurers have paid out less than $50mn in claims on over $200mn premium collected for the
Caribbean EQ/TC and XSR cells does give pause and should create downward pressure on
reinsurance pricing.

® Discounting is the main mechanism by which CCRIF shares its underwriting profit with clients,
and non-contractual pay-outs have been made to correct shortcomings in parametric product
performance and maintain client trust. Overall, the actual loss ratio numbers indicate that,
excepting the Central America cell, CCRIF has got the balance about right, with a net loss ratio of
~89% after discounts etc (and without the Central America cell). On a stand-alone basis, though,
the Central America cell would appear to be under-pricing its coverage, even if it has been
unlucky in paying much higher losses than expected.

In terms of reinsurance, the multiple of EL for CCRIF’s reinsurances (for 2023/24) varies between
the segregated portfolios (as they each buy separately), from 1.6 at the low end to 2.7 at the high
end, with 2.11 being the overall pricing multiple. While firm conclusions cannot be drawn from such
high-level information, we understand this pricing to be as high as it has ever been for CCRIF, driven
to some degree by the correlation of cyclone risk with the peak zone across the southern USA and
thus an attachment to global catastrophe risk market pricing, but also representing additional
loading factors such as divergence between reinsurers’ view of risk and that coming from CCRIF’s
models.

ARC Ltd has nine years of underwriting experience; unlike CCRIF, it does not discount premiums, nor
are claims settlements differentiated, so there is a single set of loss ratio numbers available, shown
in Table 2.4. ARC Ltd’s policies attach at much lower return periods than do CCRIF’s so, despite the
shorter history, the loss ratio should be more representative of modelled expectations.

ARC Ltd Loss Ratio Gross Reinsurance Net
Total 83% 43% 119%

ARC Ltd’s gross losses are running higher than would be expected; based on an average insurance
pricing multiple of 1.35 to 1.4, the gross loss ratio should be in the 70% to 75% range. This potential
“bad luck” element doesn’t, however, account for the 119% net loss ratio, which reflects also the
relative underperformance of the reinsurance programme. Given that ARC Ltd’s current reinsurance
pricing multiple is around 2, very much higher than it has been through most of the underwriting
years captured in the loss ratio data, ARC Ltd’s net position is likely to further deteriorate, other
things being equal.

PCRIC has only a short underwriting history and is writing risk relatively high in the risk profile, so
any loss ratio information is somewhat arbitrary. For reinsurances in the current underwriting year,
PCRIC paid a multiple of between 1.5 and 2.1 for individual programmes, equating to 1.81 across
PCRIC. Given that 1.5 represents the long-term average, PCRIC’s current insurance pricing must be
re-evaluated in light of the upward trend in reinsurance costs, and maintenance of existing levels
would require a change in reinsurance purchasing strategy and retention of more risk by PCRIC.



Stress Test Results

We have undertaken demonstration stress tests for CCRIF’'s Caribbean EQ/TC segregated portfolio
for 2023/24 (the “base case”, including both primary insurance portfolio and reinsurance
programme); while individual stress tests will have different impacts on each of the pools’ portfolios,
we believe that the direction and quantum of change in metrics and KPIs between the base case and
each of the stress test outcomes for this portfolio is illustrative of the general situation across the
RRPs. A brief description of each test, each given a unique identifier, e.g., ST1A, the key results
(tabulated in Table 2.5), and some interpretation of those results is provided below.

¢ Changes in underlying portfolio (ST1): ST1A applies a 50% uplift on all losses, representing 50%
growth in the portfolio with maintenance of the diversification of that portfolio, while ST1B
applies a 33% reduction in coverage / losses. Insurance premium collected and reinsurance
premium paid scale at a fixed multiple of EL, and the reinsurance structure attaches at the same
dollar value but exhausts at the same return period. In the growth case, the capital coverage ratio
at 500yr return period worsens a little, from 21.7% to 23.8%, while the underwriting
performance (Figure 2.3) deteriorates, with the mean outcome being a loss and the median
outcome being a 42% reduction in profit over the base case. In the contraction case, the capital
coverage ratio also worsens slightly, to 22.0%, while the underwriting performance improves,
showing a higher mean and median profit and higher probability of a positive outcome. In both
cases, different changes to the reinsurance structure to match the growth or contraction would
result in a different mix of capital coverage ratio change and underwriting results and, as growth
or contraction occurred, optimisation can take place. However, it would not be possible to
improve underwriting results in the first case without significant negative impact on the capital
coverage position; a bigger portfolio requires more capital to be deployed by the insurer to
maintain the status quo.

¢ Uncertainty in future (climate) hazard (ST2): ST2A tests for the insurer’s view of climate (in this
case, tropical cyclone) risk being too low, by increasing the TC losses by 20% and keeping all
else the same. ST2B extends this case to include a further 20% increase in losses, this time with
incorporation of the new 20% increase into reinsurers’ view of risk (and, therefore, pricing). In
the first case the underwriting results (Figure 2.3) are slightly worse than the base case, but the
capital coverage ratio is much worse (41.6%) at 500yr return period because the top of the
reinsurance structure is below the 500yr RP. Because reinsurers are not pricing in the additional
risk in this case, they are sharing the higher losses, protecting the insurer’s underwriting
performance except in the tail, the impacts of which are seen via the negative impact on the
capital coverage ratio. In the second, more severe case, both underwriting performance (because
reinsurers are pricing in half the additional risk) and capital coverage ratio are significantly worse;
the latter is above 50% at 250yr RP and at almost 100% at 500yr RP. These tests demonstrate
the criticality of understanding the uncertainty around the view of risk taken by the insurer;
capital adequacy in particular is very sensitive to the tail distribution and if this is poorly captured,
the capital position of the insurer can be much worse than it appears.
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== Carib EQ/TC 2023

Figure 2.3 Underwriting outcome, without expenses, for 10,000 years for the base
case and stress tests 1 and 2.

® Reinsurance / risk market dynamics (ST3): ST3 adjusts reinsurance pricing both up and down,
while leaving all else the same. ST3A and B are increases in pricing by 25% and 10%
respectively, and ST3C and D are decreases in pricing by 10% and 25% respectively. Figure 2.4
shows the underwriting results for these four tests along with the base case; as would be
expected, underwriting results are worse with higher reinsurance pricing, and the impacts are
quite linear. With much more than a 10% pricing increase, the mean underwriting outcome
becomes a loss; at 25% higher pricing, the mean outcome is a $2.5mn loss (compared to a
$1.9mn profit in the base case). 10% lower reinsurance pricing, on the other hand, roughly
doubles the mean underwriting profit and 25% lower triples it. In terms of capital adequacy, the
changes are quite modest; the capital coverage ratio at 500yr RP worsens from 21.7% in the
base case to 27.5% in the 25% pricing increase case, and improves to 15.9% in the 25%
pricing decrease case.
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® Consecutive heavy loss years (ST4): This test stresses the portfolio over three years through
applying full retention losses in years 1 (base case) and 2 (ST4A) and average losses in year 3
(ST4B), with reinsurance pricing increasing 10% for year 2 and a further 25% for year 3
(reflecting the bad outcomes for reinsurers in years 1 and 2 also). Reinsurance structure and
insurance pricing remains constant throughout the period, and capital erosion is reflected in
available capital at the end of each year / beginning of the next year. The 500yr RP capital
coverage ratio deteriorates quite quickly, from 21.7% in the base case to 30.7% for the year 2
portfolio and 55.9% for year 3, and standing at 81.4% for the start of a putative year 4. The
underwriting performance (Figure 2.5) also deteriorates quickly; the mean outcome in year 2 is
barely in the black and for year 3 is a loss of $4.7mn, while the median outcome deteriorates
from $8.4mn in the base case to $1.7mn in year 3. These results demonstrate the pace at which
capital erosion can happen; the healthily capitalised and well-performing portfolio becomes
barely viable with back-to-back retention losses, needing either a significant recapitalisation or a
large increase in underlying premium pricing, which would likely manifest as a potentially
dramatic reduction in portfolio size.
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Underwriting outcome, without expenses, for 10,000 years for the base
case and stress tests 4.
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Table 2.5 Tabulation of stress test results

Capital Coverage KPI
CC Ratio at 250-yr
CC Ratio at 500-yr
CC Ratio at 1,000-yr

Underwriting Performance Metrics
Best Net Outcome

Best as % of Available Capital
Mean Net Outcome

Mean as % of Available Capital
Median Net Outcome

Median as % of Available Capital

Probability of Positive Net Outcome

Capital Coverage KPI
CC Ratio at 250-yr
CC Ratio at 500-yr
CC Ratio at 1,000-yr

Underwriting Performance Metrics
Best Net Outcome

Best as % of Available Capital
Mean Net Outcome

Mean as % of Available Capital
Median Net Outcome

Median as % of Available Capital

Probability of Positive Net Outcome

Base ST1A
21.7% 23.8%
21.7% 23.8%
47.3% 32.7%
Base ST1A
12,309,981 10,733,028
16.0% 14.0%
1,945,086 (1,172,373)
2.5% -1.5%
8,396,168 4,862,308
10.9% 6.3%
65.5% 58.4%
ST3A ST3B
27.5% 24.0%
27.5% 24.0%
53.0% 49.6%
ST3A ST3B
7,876,184 10,536,462
10.2% 13.7%
(2,488,711) 171,567
-3.2% 0.2%
3,962,371 6,622,649
5.2% 8.6%
59.7% 63.6%

ST1B
22.0%
22.0%

26.0%

ST1B
12,046,348
15.7%
3,327,810
4.3%
9,437,139

12.3%

70.7%

ST3C ST3D
19.4% 15.9%
19.4% 15.9%

45.0% 41.5%

ST3C ST3D
14,083,500 16,743,778

18.3% 21.8%
3,718,605 6,378,883
4.8% 8.3%

10,169,686 12,829,965

13.2% 16.7%

67.3% 69.8%

ST2A
21.7%
41.6%

97.5%

ST2A
12,309,981
16.0%
1,274,976
1.7%
7,766,048

10.1%

63.4%

ST4A
30.7%
30.7%

63.3%

ST4A
10,536,462
17.5%
171,567
0.3%
6,622,649

11.0%

63.6%

ST2B
53.5%
94.4%

150.7%

ST2B
8,762,943
1.4%
(2,928,459)
-3.8%
3,663,488

4.8%

57.3%

STAB
55.9%
55.9%

103.0%

STAB
5,659,285
13.6%
(4,705,610)
11.3%
1,745,472

4.2%

55.5%

Increase / decrease YLT (A =+50%, B =-33.3%), inward and
outward premium scale at current multiple, Rl attach stays same
dollar value, Rl exhaust stays same RP value

Changes in underlying

1 portfolio

2 Uncertainty in future
(climate) hazard

3 Reinsurance / risk market
dynamics

a Consecutive heavy loss

years

Increase YLT of climate perils (A =+20%, B = +40%), all else
stays equal except for Test B, reinsurance cost is +20%

Increase / decrease Rl pricing (A = +25%, B =+10%, C=-10%, D

= -25%)

Full retention losses in years 1 and 2 and average losses in year
three, with reinsurance pricing increasing 10% for year 2 and a
further 25% for year 3. Reinsurance structure and insurance
pricing remains constant throughout the period, and capital
erosion is reflected in available capital at the end of each year



Key Conclusions

® Capital adequacy: We recommend that a single simple measure be used as the KPI for capital
coverage, that being the ratio of net retained risk, at a certain return period, less net premium, to
available capital. The return period at which this measure is taken needs to reflect the overall risk
appetite of the pools, which in turn is reflected most clearly in the top of their respective
reinsurance structures. We suggest that the capital coverage ratio at 500yr return period would
be suitable for all the pools, and further suggest a capital coverage ratio target of 25% under
unstressed conditions, equating to four years of retention (assuming reinsurance is purchased
with an exhaustion above the 500yr return period). Referring to Table 2.2 above, CCRIF’s
Caribbean EQ/TC and Central America cells are a little below and a little above this benchmark
respectively, while PCRIC and CCRIF’'s Caribbean XSR cells are well below this level (and
therefore much more secure) and ARC Ltd is well above this level (and therefore quite capital
exposed).

* Risk ceding vs retention optimisation: Within constraints of capital adequacy, and assuming fixed
underlying insurance pricing, the amount of reinsurance purchased, where in the risk profile it is
purchased, and its cost drive underwriting outcomes. These outcomes are best viewed on a
probabilistic basis, and various metrics can be used to guide optimisation of reinsurance
purchasing. Mean and median net outcome and probability of positive net outcome all speak to
desired “average” outcomes, while results in no-claim years and in retention loss years speak to
the maximum underwriting profit and the floor on underwriting losses (excepting those above the
top of the reinsurance) respectively. Looking at underwriting outcomes relative to gross premium
income is useful for comparative purposes; as can be seen in Table 2.6, characteristics are
somewhat consistent across the three pools / five underwriting portfolios. ARC Ltd has the
broadest range of outcomes, while mean and median outcomes are in the middle of the pack,
making an underwriting profit in roughly two-thirds of years with an average profit of around 10%
of gross premium. PCRIC has the most constrained upside and the smallest mean and median
profit, demonstrating a high reliance on reinsurance and reflecting the small size of its portfolio.
CCRIF’s three cells show somewhat variable characteristics; the Caribbean XSR cell has the
least-constrained upside as well as the most constrained downside, and also boasts a mean and
medium profit of around 20% of gross premium, all very favourable characteristics, while the
Central America and Caribbean EQ/TC cells have quite evenly-balanced upside and downside
potential and healthy median profit based upon these modelled results.

Mean UW Outcome / Gross Premium 10.2% 18.1% 6.5% 18.5% 3.5%
Median UW Outcome / Gross Premium 25.6% 27.4% 27.9% 20.1% 1.0%
Prob. of Positive Net UW Outcome 62.6% 85.0% 65.5% 65.7% 66.1%
Best UW Outcome / Gross Premium 67.9% 40.8% 41.0% 71.8% 26.6%
Worst UW Outcome / Gross Premium -50.1% -53.9% -55.5% -15.3% -51.6%

* Adequacy of insurance pricing: Underwriting performance is, of course, impacted by the price
charged for the underlying coverage. In the analysis undertaken and described above, we have
assumed an insurance price fixed at current levels. All else being equal, increasing primary
pricing would be a route to offsetting higher reinsurance pricing and / or buying more
reinsurance to meet capital adequacy targets.



However, although outside of a traditional market dynamic, all of the pool clients are highly price-
sensitive, including both absolute price and price stability. Keeping the underlying pricing stable
at or around current levels has been critical, historically, to all of the pools in order to maintain
and grow their business. With premium financing being more readily available, and most pool
clients no longer being new, the need for stability at the lowest possible cost could be viewed as
being less important now, but it still remains the case that increasing underlying pricing in
response to either heavy losses or increased reinsurance costs, and in order to rebuild capital, is
unlikely to be successful. More likely is less protection being purchased, a situation that can be
hard to reverse. The optimisation of risk transfer and thus lower insurance prices, all things
equal, is also in the interest of those donors that provide premium financing. A review of
historical loss ratios suggests that CCRIF’s SPs, except for the Central America one, are pricing
adequately, even allowing for discounting to maintain and, in many cases, build client coverage
levels. ARC Ltd appears to be under-pricing to some extent, although this view is influenced by
unusual circumstances in the past two completed underwriting years.

Reinsurance pricing and performance: Reinsurance pricing has hardened significantly for all the
pools recently; for the respective current underwriting years, the margin over expected loss
across all placed portfolios in each pool is 106%, 111% and 81% respectively for ARC Ltd,
CCRIF and PCRIC. While we do not have exact figures for prior years, ARC Ltd’s had been below
25% in early years and below 50% for most of its history, while PCRIC and CCRIF had
maintained margins of 50% to 75% maximum on their main programmes historically. The higher
pricing reflects global hard market conditions, but also a divergence in view of risk and other
factors at the individual pool level. What the higher prices do not reflect is a response to
historical performance; of the five main underwriting portfolios across the three pools, only the
Central America cell of CCRIF shows a net reinsurance loss; the two Caribbean cells show profits
of greater than 75%, PCRIC is likely similar, and ARC Ltd’s reinsurers have generated a 57%
profit. Across all five and all of their respective history, we estimate that reinsurers have paid out
less than half of the premium they’ve collected. Together, these analyses demonstrate an urgent
need to pursue multiple approaches to increase the value extracted by the pools from their
reinsurers.

Relative value of optimisation options: Through evaluation of the indicators and metrics, and
through the analytics undertaken in stress-testing the portfolios, we can add some robust
quantitative information to support the evaluation of potential optimisation options alongside the
qualitative information discussed previously.

° In terms of general capital adequacy, all of CCRIF’s SPs are at least adequately capitalised,
even without taking into account the capital in the General (core) Portfolio which is not on
risk at all. Underwriting outcomes demonstrate appropriate defence of this capital with
reinsurance, although opportunity for capital accumulation is modest. For the Central
America cell, this capital adequacy is achieved alongside robust projected underwriting
performance; however, the high historical loss ratio and heavy discounting are indicative of
likely challenges to maintaining let alone growing its capital base. PCRIC has sufficient capital
for current and, very likely, near to medium term future needs, although its ability to
accumulate capital through underwriting returns is negligible. ARC Ltd has the highest capital
coverage ratio of all the pools / cells, it being close to 50% at all return periods meaning a
single retention loss would have severe consequences. In good (no-claim) years, ARC Ltd can
build capital more quickly than the other pools and otherwise is similar to the other pools in
terms of its overall ceding vs retention optimisation. So, while capital will always be valuable
to any of the pools, and will be needed to support further substantial growth, any additional
capital going directly to the pools should be matched by deployment of more existing capital
and, in some cases at least, a process to improve underwriting performance over time.



© The multi-year stress test reveals how quickly a capital-adequate position can change with
back-to-back retention year losses; adding back the capital lost in the second year of this test
allows the capital coverage ratio to stabilise at 33.0% (rather than fall to 55.9%) for the third
year and it remains acceptable at 40.5% for the fourth year, far from the existential situation
without the capital injection (the capital coverage ratio being 81.4% in that case). This simple
test strongly supports the idea of a triggered capital release facility or guarantee mechanism
that allows for such capital flows to occur, or a multi-year sub-layer acting as a backstop to
prevent failure of the pool and motivating more of the existing capital to be actively deployed
by the pools.

© Cheaper reinsurance and sharing back of reinsurer profits both have a positive influence on
underwriting outcomes and allow for capital accretion in the pools. There are several
operating modalities for a potential new global reinsurance facility for the pools. The lightest
version would create value mainly by capturing reinsurer profits; capital of ~$40mn would
cover 10% of the reinsurance limit purchased by the pools in aggregate, premium income
would be around $4.5mn based on current market pricing, and this would convert to a profit
of ~$2.4mn/yr based on historical loss ratios across the pools, probably higher given the
relatively lower reinsurance pricing that has prevailed for the pools historically. Other versions
of a global facility, with greater technical capacity and more capital, could act as a lead
market and reduce market prices (while still potentially making a profit); as shown with stress
test 3D, a 25% reduction in reinsurance premium would triple the mean underwriting profit
for CCRIF’s EQ/TC cell based on 2023/24 portfolio and all else being equal.

o Appropriate technical capacity is a necessary component of all options; the pools are highly
technical institutions which require both human (i.e., specialist risk modellers, actuaries,
analysts) and technical (i.e., modelling and analytical software and data-crunching hardware)
resources to maintain operations, interact proactively with reinsurance markets, and
undertake the modelling and analytics required to underpin both.



5. RECOMMENDATIONS

In this section we summarise four key areas recommended for review and potential action as
outcomes from this research and with regards to the RRPs’ potential optimisation of risk ceding and
retention both individually and as a group. The ways in which these recommendations may be
supported by the various stakeholders to become actions are discussed in the final section of this
document.

3.1 Provision of capital

¢ Additional capital will be required if risk pools are expected to strengthen their role in offering
member countries access to needs-based financial protection and thus are expected to grow, to
avoid becoming more and more thinly capitalised and thus ever more reliant on reinsurance. Each
pool will require capital on their own balance sheets for this purpose. This could be achieved
through a combination of donor grant funds (much preferred over loans) and a capital
accumulation margin being added to insurance premium (the current pricing of which does not
allow for significant or rapid capital accumulation).

* However, any new capital provision should be accompanied by efforts to unlock conditions for
fuller deployment of existing capital, a key barrier to which is the challenge of raising new capital
in the event of heavy losses.

* We therefore recommend that the first priority on the capital provision side be a mechanism
which provided for guaranteed re-capitalisation after pre-agreed levels of capital erosion (e.g.,
back-to-back retention losses), conditioned on pools having met agreed capital coverage KPI
benchmarks, pursuing appropriate ceding vs retention optimisation, and maintaining adequate
inwards premium pricing.

®* The mechanism could include access to existing donor guarantee facilities and /or a new capital
pool. The capital pool would need a replenishment process so as to maintain the primary function
of guaranteeing recapitalisation for the pools; triggered drawdown by one pool should not affect
the ability of other pools to draw down if trigger conditions are met.

® Any shared donor capital fund should complement, not replace, bilateral resource mobilisation by
the pools. Further, unless totally new funds, an evaluation should be made as to the opportunity
cost of using funds in this way versus, for example, premium financing for pool clients so that the
optimal mix of funding mechanisms is identified and pursued.

3.2 Consideration of a new global reinsurance facility

® The criticality of reinsurance to the operations and financial security of the pools has been clearly
demonstrated in our research, as has the relatively high pricing currently being endured by the
pools and the consequences of that for underwriting performance.

* We recommend that a first step before considering a new dedicated reinsurance vehicle to serve
the pools be the creation of a shared technical resource facility to support the pools in their
optimisation of access to the global reinsurance markets. This is further elaborated in the next
set of recommendations.



A new global reinsurance facility would provide reinsurance to the pools, backed by its own (new)
capital (potentially co-funded between donors and impact-driven private risk capital) and
accessing the reinsurance market on a globally diversified basis to boost its own deployable
capital.

Such a facility could offer one or more products, beginning with those most valuable to the pools
and commensurate with available underwriting capacity.

© OQOur research suggests that the offering of shares of facultative excess of loss covers where
market pricing is relatively high would be of highest value to the pools. This includes, but may
not be limited to, coverage for new insurance products offered by the pools, large blocks of
reinsurance cover for a single country / peril, and cover after a reinsurance loss year when
prices to the affected pool are likely to spike).

© A second area of concentration could be offering fair and stably-priced quota share cover low
in the reinsurance stack, which would be valuable in reducing the cash cost and volatility of
that cost of reinsurance for the pools, and would not require as much underwriting capacity in
the new facility as would playing higher in the reinsurance stack.

° A final focus could be on multi-year retention covers which would provide an alternative way
of protecting a pool’'s capital base after heavy losses.

If offering specific products or, indeed, acting as quoting market at all, the facility would need
significant technical capacity in order to both operate a viable and sustainable book of business
and to design and purchase its own reinsurances.

Creating a Lloyd’s syndicate managed by a Managing Agent or building on the Gilobal
Parametrics / Natural Disaster Fund model / platform are examples of lighter-touch approaches;
either of these, or a similarly-designed new entity, could accommodate shared public and impact-
driven private capital, and start-up resources would be low compared to a full reinsurance entity.

The lightest touch option for a new facility would be if it were to act as a “following” market, with
a call on a share (say 10%) or fixed limit amount of any pool reinsurance placement once it was
within agreed parameters and taken at the market price. In this case, while there would be some
downward pressure on market pricing, pools would mainly benefit through profit share; if the
market price proved profitable, the same fixed share of the profits could be returned the pools.
Over time, as experience grows, a more active policy could pursued, increasing shares in time of
a hard market (and excess profit to reinsurers), reducing in a soft market.

Finally, we note that qualitative considerations are likely to be at least as important as
quantitative ones in assessing value and viability; for example, governance structure for such an
entity would need very careful consideration, with the pools (and their respective members),
donors providing capital, and private sector partners (if any) all likely requiring representation in
decision-making.

3.3 Establishing a shared technical resource base to complement in-house
modelling and analytics

All pools are under-resourced on the technical side relative to their respective ambitions and
those of their stakeholders, not only in closing the protection gap through broader use of disaster
risk financing and insurance, but also in expanding the use of risk information to inform
comprehensive disaster risk management.



Of particular concern at present, we find, is a widening of the gap between the pools’ view of risk
and that taken by the reinsurance markets, leading to higher reinsurance pricing but also
potential under-pricing of primary insurance. Establishing a sound view of the risks being taken
on and then shared, including uncertainties around that view, is the foundation for an efficient
and sustainable underwriting business; for parametric insurance, the vast majority of the work is
of a technical and quantitative nature, and requires appropriate resources to maintain.

Some, likely significant, part of the divergence in view of risk is driven by the role of climate
uncertainty, and an early focus of shared technical resources should be towards improved
identification and quantification of uncertainties in portfolio risk profiles for pools’ climate perils,
based on the best-available science. Armed with such information, pools will be better positioned
to push back on the view of risk implicated in the pricing of reinsurance.

Further than establishing a sound view of risk, translating that view into a robust and optimised
risk management strategy internally, and selling the view of risk to reinsurers are the routes to
lower reinsurance costs and more efficient deployment of own capital.

We find that underestimation of risk by the pools should also be a concern; it leads to systematic
and hidden under-pricing of primary insurance, and can also expose the pool to unknown
retention of tail risk above the reinsurance structure.

Shared resources cannot replace in-house resources, but can foster collaboration and cross-
learning and achieve economies of scale in key areas of technical work. We recommend that a
technical resource pool foster exchange of knowledge and, potentially, staff between the pools.

3.4 Establishing a level playing field of technical information

In order for support needs to be fairly and accurately assessed, on an ongoing basis, across the
pools, stakeholders and the pools themselves must have a shared understanding of the state of
their businesses, their capital adequacy and the degree to which their risk ceding and retention
mix is optimised, amongst other things.

While much quantitative information must be included, such as the metrics and KPIs discussed
above, qualitative information is important too; solutions must be pragmatic and agreeable to the
pools, not only at the technical and operational level but also at the governance level.

This goes equally for the pools and their stakeholders, particularly donors, though commercial
sensitivities must be taken into account too; each of the pools is a corporate entity operating, at
least occasionally, in a competitive environment.

Critically, we believe that a capital coverage KPI benchmark (range) agreed between pools and
stakeholders would encourage more existing capital to be put at risk during periods of higher
reinsurance pricing or other times of duress.

We recommend that a process be supported to independently capture and analyse a fixed set of
information, along the lines developed during this research, using defined techniques and applied
uniformly across all the pools. The outputs from such work, to take place at least annually, should
be subject to a peer review process including representation of all end-user groups, and at least
key elements, but preferably all, should be made available in the public domain (notwithstanding
commercial sensitivities noted above).



4. IDENTIFICATION OF SUPPORT NEEDS

In

this final section, we identify cross-cutting support needs for operationalisation of the

recommendations presented in the previous section.

4.1 Establishing availability of new financial resources

We observed in our research that while the risk pools are certainly grateful for the resources
being deployed already to support them and their participating members, there is uncertainty
around the willingness of donors to deploy additional risk capital at scale.

Further, the form of any available capital and conditionalities around it are also critical to
evaluating true value by the pools, as is knowledge around potential impacts on premium
financing.

Thus, identification of support needs should begin with a framing of what might be possible and
over what time frame and under what additional circumstances, both within and outside the
CDRFI space. While we recognise that such framing is challenging for stakeholders to present
without significant uncertainty, it seems a reasonable expectation of the pools, particularly at the
governance level, to better understand the potential scale of support available.

4.2 Establish a support group for pools at the donor level, to better
coordinate donor interactions with the pools and their governance structures

Following on from this first support need, we recommend that donors establish a support group
to liaise with the pools on a uniform basis. The pools have established, through their MoU, a
modality to engage as a group to further their shared interests, and having a counterparty group
on the donor side would be highly beneficial in furthering collective goals.

If the pools are to share donor resources, then there needs to be an agreed set of information,
financial and otherwise, establishing a level playing field upon which decisions can be made
regarding allocation of resources and setting of performance targets, amongst other things. A
donor support group should be the commissioning agency for such set of information, utilising an
independent entity and subject to peer review by the pools. The ideas we have presented on
metrics and KPIs as well as stress tests on pool finances represent a potential information set for
these purposes.

4.3 Investment in strategic technical support

We have identified an urgent need for coordinated resources for technical support resources
both at the individual pool level and on a shared basis. Such support must be strategic, not ad
hoc, and should support more transparency in and consistency across models and analytical
techniques, amongst other things.

We believe climate risk uncertainty is the dominant cause of the divergence in view of risk
between pools and markets seen in recent years; this will persist beyond the hard market if not
addressed and should be a particular focus of support resources in the first instance.



The form of a technical support facility requires further careful consideration, particularly
including the risk pools themselves to ensure complementarity with the initiatives they are
pursuing both on a stand-alone and on a group basis.

4.4 Development of new, or deployment of existing sovereign guarantee
mechanism(s) and /or creation of a capital pool to protect pool retention
losses and unlock deployment of own capital

Many donors already offer guarantee facilities; support is necessary for identifying and then
putting in place a shared guarantee mechanism which operates effectively for and across the
pools. This should be trigger-based, the trigger being some level of capital erosion through
successive retention losses, and the amount of the guarantee being consistent with the need of
each pool to stabilise its capital base.

Alternatively, a capital pool could be funded, with similar trigger-based access; this would require
new capital to be committed and therefore might be considered as a second phase of capital
support. A shared pool of capital between the RRPs would spread timing risk, but commitments
would have to be in place such that all of the pools would have access to capital should their
trigger conditions be met.

Trigger based replacement of lost capital beneath the reinsurance programme should be
conditional on key performance metrics being within agreed ranges, including capital adequacy
and appropriate primary premium pricing, as well as efficient deployment of current capital. We
strongly recommend that capital be provided in the form of grants rather than loans, and
expectations around pools raising premiums to aggregate capital more quickly after a series of
large pay-outs must be managed, given the sensitivity of their client bases to premium price
increases.

Pools will also require additional capital to support growth of coverage for their clients, which is
the desired outcome for all stakeholders. The timeframe for this varies between the pools and
each would need to make their individual case based upon both agreed common metrics and
KPls and individually-developed growth projections and broader business cases.

4.5 Phased development of a dedicated reinsurance facility

Consideration of a new, dedicated reinsurance facility to serve the pools was an explicit
component of the mandate for our research; however, while we certainly conclude that such a
facility would be valuable to the pools, we recognise that its ultimate impact would be
constrained by the level of financial commitment - in the form of investment in technical and
operational resources as well as risk capital - from donors and other potential capital providers /
investors.

We have therefore focused on a phased approach, with resource needs moderate to start, and
growing with each phase, which can build upon the previous one. A sound governance structure
would need to be in place from the start, and must include pool representation alongside capital
contributors and other stakeholders. The pools have different governance and operational
structures, each serving as a useful model, and other “light” reinsurance vehicles used in the
market could also be appropriate.



o A first phase could be capitalisation of a vehicle which would act as a “following” reinsurer,
taking a certain fixed share or fixed limit on pool reinsurance programmes at market terms. A
10% share of current reinsurances across the RRPs would require $40mn in capital. This
would put some downward pressure on market pricing and would create further, greater value
to the pools by capturing and sharing back underwriting profits. Such a vehicle could have a
very light administrative and operational footprint, useful examples being Lloyd’s syndicates
operated by a Managing Agent, or the Natural Disaster Fund operated by Global Parametrics.

© A second phase would be dependent on building technical capacity and adding capital, so
that the new reinsurance vehicle could take larger shares on existing lines, especially in
working layers, as a quoting market, therefore bringing market pricing down. It could also
offer large shares on specific products to pools where the market is not providing appropriate
support; this could include for new products and for multi-year protections of lower /
retention layers.

o A third phase could be to expand the capital base, and therefore the value to the pools, by
attracting impact-driven private funds; allowing underwriting at higher volume, including more
products and participation on existing covers at a scale which brings consistently better
pricing to the pools.
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