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Abstract: For developing economies subject to natural disasters, and to meet the
long-term sustainable growth objectives of small economies, this report addresses
the available mechanisms for using and improving the insurance market to handle
disaster risks.

The report critically examines the current financial and insurance institutions in
both emerging and developed economies, and concludes that with key institu-
tional changes, catastrophe losses can be better absorbed by markets, with
resulting financial benefits to local industries, domestic insurance companies,
households, international reinsurers and governments, through the use of more
optimally structured risk-sharing arrangements. This approach is consistent
with global trends in reducing the role of the state, which is traditionally a sig-
nificant sector in small countries and hence more vulnerable.

The conclusion, based on the evidence, is that market arrangements (both
domestic and international) can better channel and fund these risks, with govern-
ments and multilateral institutions supporting the development of self-sustaining
structures. Market mechanisms for disaster funding do not always develop on
their own precisely because they have, historically, interfaced among local insti-
tutions and the gargantuan international markets, hence the role of multilateral
development institutions as international facilitators for improving the function-
ing of risk transfer mechanisms.

The analysis contained in this report, using conservative financial assumptions,
shows that the structured finance approach is quite feasible with some initial
funding leverage to build up the necessary reserve base for ensuring self-
sustainability.

This paper is a revised version of a paper presented at the Commonwealth Secretariat/World
Bank Joint Task Force on Small States conference in London in February 2000.
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Introduction

Caribbean nations, on the whole, are exposed to high levels of risk from
natural disasters, primarily hurricane and windstorm risks, but also signifi-
cant concentrations of earthquake, volcano and flood risks.

As part of a historical strategy to address the financial and economic
impact of such risks, many Caribbean islands have successfully leveraged
international insurance capital and have been able to transfer much of
the risk, particularly for commercial but also for residential properties, on
to the international insurance and reinsurance markets. The same has not
been the case, however, for public sector assets and infrastructure, many
of which remain heavily exposed, implying large potential fiscal liabilities
if natural catastrophes were to disable such assets.

Recent experience in the catastrophe insurance markets
Despite the good use of the international catastrophe reinsurance market
as reflected in the well-developed, albeit thinly capitalised, domestic insur-
ance industries in the Caribbean (prompting needed regulatory reforms to
achieve higher capital and solvency standards), international market
volatility in the last decade has also been a cause of concern regarding the
sustainable availability of insurance capital to cover future disaster events
in exposed countries.

Global catastrophes, such as past hurricanes or earthquakes around the
world, generated significant reinsurance shortages in the early to mid-1990s
resulting in dramatic rate increases in the Caribbean. During the mid-
1990s, Caribbean countries experienced insurance rate increases between
200-300 per cent on account of shortages of insurance cover due to indem-
nity payments made for large hurricane and earthquake losses world-wide.
From a developmental perspective, this experience of market shocks dis-
couraged prudent ‘risk hedging’ policies in the form of promoting wider-
spread insurance practices both in the public and private sectors of the
Caribbean. To illustrate, the average variation on typical catastrophe
insurance rates in the Caribbean and internationally, within the past
decade, fluctuated between 30 per cent and 50 per cent.

While the latter 1990s experienced welcome decreases in rates after new
global insurance companies entered the market and investment bankers
began offering securitised insurance instruments for sale in the capital
market, the end of volatility, particularly for small countries with a high
dependence on foreign coverage, is not necessarily a given. Some worry-
ing signs are the fact that 1998 and 1999 were the years with the highest
levels of catastrophe losses from windstorms and earthquakes combined
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since 1992, the year Hurricane Andrew struck Florida and the Caribbean,
and 1994, the year of the Northridge earthquake.

Perhaps due to the overly high dependence on the international insur-
ance industry, the local industry of the Caribbean has not accumulated
capital of its own to better ‘buffer’ international rate movements and
achieve a more optimal mix of risk-bearing capital, leveraging both
domestic and international funds. The domestic insurance industries are
generally highly fragmented which accentuates the relatively low levels
of available risk capital in a significant portion of the industry. New reg-
ulations being developed will raise the bar in terms of minimum capital
and underwriting solvency requirements, but additional efforts are needed
to ensure that entry into the industry brings additional capacity to better
absorb risks.

Another area for development is the adoption of mitigation-based pricing
incentives since the lack of sufficient risk differentiation for pricing pur-
poses tends to penalise those who have already undertaken productive
vulnerability reduction measures. Welcome signs in the regulatory sphere
include the tax deductibility of catastrophe insurance reserves in some
countries, which help meet the objective of increasing risk bearing capacity.

International experience with alternative risk transfer
mechanisms

International experiences using alternative catastrophe risk management
arrangements have shown that in both public sector sponsored schemes
(for example, hurricane risk in Hawaii and Florida) or private sector
initiatives (investment bank sales of catastrophe insurance-linked securi-
ties to the global capital markets), innovations have allowed better tailor-
ing of risk-bearing capacities and financial terms to those most needing
protection, i.e. the insureds as well as the smaller primary insurance com-
panies who are on the front line in identifying and channelling risks to the
market. The global capital markets, comprising nearly 50 times the
capital of the world insurance markets,' are well suited to absorb some of
the risks and financial payouts generated by catastrophic events.

Various financial market mechanisms have evolved for this purpose, of
which ‘catastrophe bonds’ are a prime example of securitising insurance
risks. Such bonds, which are issued publicly to investors, generally pay
interest much above the market rates in order to compensate for the risk

1Source: Goldman Sachs; US Insurance Services Office, FIBV International Federation of Stock
Exchanges, Guy Carpenter/Marsh McLennan.
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of interest or principal defaults by the borrower, in the event of a major
catastrophe. However, since the borrower’s intermediary can invest the
funds in risk free securities (to be used only on a ‘catastrophe day’), the
net cost to the borrower is reduced substantially and approaches that of
traditional reinsurance.

In addition, recent innovations such as basing ‘disaster payouts’ on objec-
tive hazard intensity measurements (for example, wind speed or earth-
quake intensity) provide more confidence to investors that underlying
damage assessments cannot be manipulated by the borrower/insured, and
permit accessibility and transparency in the risk assessment process. Given
that such bonds are linked to events unrelated to the traditional financial
markets, they also serve as a portfolio diversification hedge for investors.
The actuarial probability of default of such bonds is generally lower than
similarly rated investment securities already actively traded in the capital
markets.

Governments, particularly in the developed economies in Europe and the
USA, have already witnessed the ‘exit’ of insurers from private markets
prone to natural catastrophes and have therefore established public/
private collaborative schemes to insure catastrophic cover through risk
pooling (and removal of catastrophe risks from company balance sheets),
coupled with group reinsurance arrangements and last resort credit back-
up. Capital markets have been willing to provide credit support for insur-
ance purposes since projections of future premiums and other charges can
suffice to secure such debt and its repayment, if used. Thus, capital mar-
kets have been able to increase insurance capacity, particularly at the
upper loss layers which could strain the balance sheets of insurers and
reinsurers alike. For smaller vulnerable economies, such support might be
catalyzed by multilateral institutions not only to assure coverage capacity,
but also to help stabilise the premiums paid through long term funding
arrangements.

To a large extent, however, developing countries facing high risks of nat-
ural catastrophe exposure have not had the market access or the industry
collaboration required to tap into the latest financial structures and
instruments which could optimise their risk coverage and premium terms,
taking into account the priority to reduce insurance market volatility and
permit sustainable and affordable financial protection. Multilateral insti-
tutions can help support the development of broader risk pooling schemes
with supporting credit enhancements, to provide actuarially cost-effec-
tive atrrangements to manage catastrophic risks, while promoting efficient
markets.
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Addressing the catastrophe insurance problem:
policy and institutional responses for sustainable
risk management practices in disaster-prone
countries

This report demonstrates that in natural disaster-prone small
economies, difficulties in properly funding potential catastrophic
risks become magnified when compared to the insurance risk chal-
lenges already present in international markets. Emerging econ-
omies suffer not only from the devastating effects of disasters, but
also from market imperfections and constraints which generate
disincentives to better risk management. In the Caribbean region,
the problem of catastrophe risk insurance and constraints to
expanding risk management strategies are linked both to the lim-
ited domestic risk-bearing capacity and the dynamics of inter-
national market forces.

The domestic capacity constraints are manifested in: (a) high expo-
sures to perils such a hurricanes; (b) limited fiscal capacities to
fund major disaster reconstruction for low-income communities
and public properties; (c) insufficient vulnerability reduction
measures taken for properties and physical assets; (d) limited reserves
of domestic insurance capital; and (e) resulting under-insurance in
the economy. Closely linked, the characteristics of the international
insurance markets have also impacted on the development of
local risk management practices through: (a) past premium rate
volatility which has limited insurance coverage to only middle/
higher income sectors; (b) lengthy past delays in rate adjustments
and capacity replenishments following global disaster events; (c)
high levels of reinsurance provided to local insurers with accom-
panying commissions remitted which tend to increase incentives
for maintaining high premiums; and (d) proportionately higher
insurance costs for catastrophic-level risks given insurers’ needs to
retain high and costly levels of capital to fund such eventualities.

Solutions to the catastrophe risk problem, due to its potentially
devastating effects, cannot be accomplished without leveraging
sufficient capital and assuring stable long term capacity, two impor-
tant financial pre-conditions. At the individual country level, gov-
ernments can instill risk management practices by better control-
ling ‘exposure’ through regulatory actions aimed at vulnerability
reduction programmes particularly for the low income sectors,
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ensuring that the local insurance sector has sufficient capital (net
of reinsurance cover) to withstand large losses. Simultaneously,
enforcement of insurance coverage, both in the private and public
sectors is needed, along with market incentives to monitor prop-
erty risks and adjust premiums by rewarding owners and property
holders who reduce physical risk exposures.

While such actions can provide the framework for establishing the
requisite institutional support, the magnitude of catastrophe risks
requires more radical solutions to ensure that governments can
minimise contingent fiscal liabilities, and that the private sector
and local communities can recover quickly from natural disasters.
To address the catastrophe risk insurance constraints listed above,
stable insurance funding mechanisms are required with the ability
to accumulate reserves which can be more optimally leveraged via
risk transfer to the international markets. In the context of small
economies with limited risk absorption capacity, the pooling of
risk exposures enables broader coverage protection using more
efficient deployment of pooled capital for risk transfer, permitting
a faster accumulation of catastrophe reserves to help buffer the dis-
ruptive supply effects of world-wide disasters on domestic markets.

The resulting efficiencies, including sub-regional diversification
and exploiting the latest risk transfer technologies, can be imple-
mented with special credit enhancement instruments to provide
backstop liquidity. Such arrangements can be brokered by multi-
lateral development institutions which can assist in arranging the
requisite inter-country and market collaboration, while setting the
basis for ex-ante regulatory requirements to ensure financial sol-
vency and risk reduction. The combination of public, private,
international and multilateral resources can jointly implement
broader cost-effective risk management tools which will begin to
minimise, in a more timely manner, the economic and financial
disruptions of future disaster events.

The structure of the Caribbean insurance markets

The specific characteristics of existing insurance markets need to be
taken into account before considering the structure of pooled or alterna-
tive risk financing approaches. In the Caribbean region, the traditional
insurance structure involves the proportional treaty contracted with rein-
surers, whereby some 70 per cent of written risks are ‘ceded’ to reinsurers
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who take on that proportion of risks as well as the corresponding premium
income. For local insurers, however, the transfer of premium income
collected is rewarded with commissions paid back by the reinsurers for
bringing in and administering the client business. Local insurers also
traditionally reinsure another 20 per cent of their retained risk under
‘catastrophe excess of loss’ (XL) treaties.! These are differentiated from
ptoportional or quota share treaties in that they pay no commissions and
the premium rate is based on a quantification of a specified limit on
payable losses. XL reinsurance thus requires a more meticulous assessment
of risks, exposure and actuarial probabilities. Netting the XL reinsurance
cover, Caribbean companies tend to retain a net risk equalling about
20-24 per cent of the total originally insured amounts.

Examining the above arrangements, the analysis shows that increased
welfare in terms of reducing individual country risk can be obtained
through pooling such financial risks across different risk zones in the
Caribbean. As with portfolio diversification, a larger risk pool not only
lowers the minimum net risk capital requirement (and thus increases the
surplus capital available), but also allows for more efficient reinsurance
arrangements which can be contracted on a larger value base. The analy-
sis of insured loss potentials is a multidisciplinary effort which takes into
account physical weather/geological phenomena, engineering structural
analysis and financial loss estimation. Generally, the estimated expected
loss (EPL) is a function of all three, i.e. (a) the probability distribution of
hazard events of varying intensities; (b) the structural vulnerability para-
meters of buildings or physical assets subject to such hazards; and (c) the
value of such assets and their associated expected losses in currency terms,
when subjected to hazard events and associated structural damage.

However, in the catastrophe insurance industry, given the limited actuarial
base (since catastrophe events are defined as extremely infrequent yet
severe), the pricing of risk includes an uncertainty factor or ‘risk load’
which reflects prudent financial management. This means, however, that
reinsurance pricing for the upper (least probable) loss levels does not
decline in proportion with the scale of loss probability. Thus, the use of

!An excess of loss {XL) reinsurance contract claim is invoked when damages exceed a specified
amount (the ‘attachment point’ of the contract). Any losses below the attachment point are
‘retained’ and paid by the primary insurer. The XL contract, however, only covers losses up to a
pre-specified limit (the ‘exhaustion point’). Any losses above and beyond that point have to be
covered either by the primary insurer or via a different reinsurance contract. In this regard, XL
contracts frequently appear as specified ‘layers’ of coverage within a range of possible loss
amounts. In contrast, proportional (quota share) treaties share losses between primary insurer
and reinsurer in specified percentages (for example 30 per cent and 70 per cent respectively).
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capital market instruments such as contingent credit lines can provide
certain efficiencies in pricing, since their contractual terms are more
binary, that is, during ‘no event’ periods the price is a minimum commit-
ment charge, but after an event the full principal and interest is repayable.
Such pricing efficiencies can be tested both through theoretical financial
models, such as perpetual annuity present value comparisons, or through
time simulations spanning the likely probability periods for major cata-
strophes.

Catastrophe risk pooling and risk financing instruments
The World Bank has in the past been involved in the use of contractual,
credit and political risk guarantees as part of its available financial instru-
ments to support development. The area of catastrophe insurance is
relatively new in this context, and therefore an applicable instrumenta-
tion to be considered for specified applications is examined in this report
to support ongoing needs in this recurrent area. The analysis presented
demonstrates the feasibility and potential, and the effectiveness, of using
Bank instruments to support initiatives which may facilitate corrections
in existing market imperfections so as to allow the eventual development
of new markets in risk management to serve the needs of emerging
economies. Commercial products for the same purpose are also examined —
while these are feasible in the medium term, at the outset some addition-
al prudential longer-term protection would be required to avoid potential
insolvency of pooled schemes if catastrophes occurred in early years.

The report takes a step-by-step approach to show how both ‘risk pooling’
structures, as well as alternative catastrophe coverage mechanisms in the
form of long maturity risk financing facilities and capital market instru-
ments, can achieve more optimal risk protection and financing terms to
allow expansion of insured coverage of public sector assets and private
properties. Besides testing the straightforward financial engineering aspects
of pools supported by credit type instruments, the analysis also examines
the effect on domestic and international insurance markets, to ensure
that any proposed scheme does not unduly interfere with, or replace,
existing market arrangements. By examining the insurable assets (private
and public) in eight countries in the easternmost part of the Caribbean,
and quantifying the portion of the premium and risk used to fund cata--
strophe losses, the report shows that, through pooling and use of credit
type instruments for catastrophe coverage, governments and uninsured
property owners or enterprises (with insurable assets) can expect
improved terms of coverage. This can provide greater incentives across
countries to promote and implement insurance as a prudent risk manage-
ment practice in highly exposed areas.

132



MANAGING CATASTROPHIC DISASTER RISKS

The transfer of a share of catastrophic risks to a pool need not, however,
imply loss of income to domestic/local insurers. In fact, such a transfer
would reduce domestic insurers’ largest risks on their retained portfolios
which could then be expanded to increase coverage for more traditional
non-catastrophic risks. The reduction in the retention of catastrophe
risks would also mean that domestic insurers may need less reinsurance
protection which would allow them to retain additional gross premium
income. While this would appear to reduce the market share of the rein-
surers, a pooled scheme would actually have the opposite effect once the
coverage capacity was increased to include public sector and other unin-
sured assets. Since even a regional pooled structure could not fully fund a
major catastrophic event, the pool itself would need to reinsure much of
its portfolio before it could rely on a backstop credit line at the topmost
loss layer. When analysing the income implications for reinsurers, such a
pool, with expanded coverage capacity for the assets mentioned, would
allow reinsurers to provide additional coverage under more cost-effective
arrangements for them and for the pool itself, which can be shown to pro-
duce net surplus income under the proposed financial structures.

For countries concerned about ‘subsidising’ their neighbours under a
pooled scheme, this would be prevented by differentiating the price of
premiums paid into the pool based on the country and structural risks
insured. Concerns of high-risk countries using up the pool’s initially
retained capital before the reinsurance layer can be accessed (‘attached’),
can be alleviated through financial design options. One such option
would permit access to the reinsurance layer in proportion to such coun-
tries’ risk in the capital (retained) layer. In this manner, any one large
disaster would not use up the capital base of the collective pool, although
such advantages might be somewhat offset by the higher cost implied by
‘custom designing’ the reinsurance policy for each country.

The use of catastrophe bonds as a top reinsurance layer for a pool is also
examined and considered financially feasible, albeit slightly more expen-
sive yet still affordable, compared to backstop credit at favourable terms.
The latter permits an accumulation of substantial savings on premium,
thus allowing full funding of the eventual debt service to be paid in the
event of a natural catastrophe.

Laying the foundation with regulatory and structural
measures

It should be emphasised that, while financial mechanisms may achieve
much to optimise the management of large periodic risks affecting the
region, regulatory as well as structural measures to lower physical vulner-
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ability also need to be given high priority since such measures can sharply
reduce risk exposure in permanent ways. Using the existing engineering
expertise and knowledge of Caribbean structural building standards, the
analysis goes on to show that with relatively modest investments in
vulnerability reduction measures, either at the construction stage or
retrofitting (the former being more cost-effective), the reduction in risk
exposure could potentially be as large as 50 per cent.

The risk management options examined can lead to real benefits to all
participants (clients and sellers) in the insurance markets. However, some
minimum preconditions such as: (i) a sound and strong insurance regula-
tory framework; (ii) enforcement of prudent risk management practices;
(iii) objective and verifiable criteria for measuring and recording losses;
and (iv) implementation and enforcement of protective structural measures
and construction codes are essential for assuring the integrity of any
participatory insurance scheme.

The pooling of catastrophe risks also encourages the process of standardi-
sation of risk rating and risk assessments which in turn supports the
regulatory role of the insurance supervisor. This also helps to counteract
the observable fragmentation and varied risk underwriting practices in
the domestic insurance sectors, and permits an orderly build up of the
necessary catastrophe reserves, backed up by more stable multi-year rein-
surance and catastrophe financing mechanisms.

Setting a new paradigm for disaster funding from the

development community

Looking forward, the issue of catastrophe risk management goes beyond
the critical needs of particular countries and the functioning of insurance
markets, and impacts directly on the existing paradigm of international
development assistance. To date, development institutions, both multi-
lateral and bilateral, have focused on ex-post disaster assistance and relief
and in essence served as reinsurers of last resort for countries impacted by
natural disasters that do not currently employ policies for comprehensive
risk management. The mere existence and availability of such external
assistance can generate the same moral hazards that prudent insurance
practices attempt to prevent, abdicating the critical practices of ensuring
physical protection of assets or not insuring those assets with de facto
exposures to natural events.

Nevertheless, the development community has made some progress in
the last decade in moving from ex-post disaster reconstruction assistance
to a new stage of ex-ante funding for investment in mitigation, as an
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explicit policy tool for sustainable development. However, to complete
the requirements of a national risk management approach, we are now
entering a third phase involving the application of risk transfer mecha-
nisms which address the large residual risk of latent exposures to large
catastrophic events which require funding means beyond what can be
controlled solely through mitigation and physical measures. These residual
stochastic risks can be better addressed via the insurance and risk transfer
mechanisms which provide the basis for financial protection and instill-
ing strong incentives for vulnerability reduction, both of which can sub-
stantially reduce the magnitude of potential economic stresses following
disasters.

Structure of the report

In tackling the challenge of risk management in disaster-prone countries,
this report examines the existing constraints and opportunities for
implementing a catastrophe insurance system which can resolve the key
obstacles currently impeding broader implementation of a risk funding
approach. The four main pillars in such a strategy involve: (i) strengthening
the insurance sector regulatory requirements and supervision; (ii) estab-
lishment of broad based pooled catastrophe funding structures with effi-
cient risk transfer tools; (iii) promoting public insurance policies linked to
programmes for loss reduction in the uninsured sectors; and (iv) strength-
ening the risk assessment and enforcement of structural measures such as
zoning and building code compliance.

For this purpose, this paper first examines the characteristics of the global
insurance and reinsurance market and its links with Caribbean insurers
and policyholders, in order to illustrate the local repercussions of world
catastrophe events and their impacts on local industry performance. It
then provides an examination of the domestic Caribbean insurance
market structure and institutions, and their commercial practices in pro-
viding protection to different sectors, showing that the current industry
structure may in some cases reduce incentives for improving risk under-
writing practices and promoting loss reduction.

The third section discusses how structural mitigation and vulnerability
reduction measures can prove to be cost-effective investments that can
dramatically reduce exposure risks on properties. Such measures, which
can substantially reduce damages through ex-ante action, can have the
effect of lowering property risk premiums through reductions in expected
losses. Also examined is an approach for implementing a public insurance
scheme for low-income communities in order to promote risk reduction
and explicit insurance coverage. The paper then analyses the modalities
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of risk transfer for potential financial losses. This includes the specific
structure of reinsurance contracts in the Caribbean and the current
sharing between domestic risk retention and international risk transfer.
The latter demonstrates how the structure of insurance contracts is highly
dependent on international capital and its pricing, but allows limited risk
underwriting and pricing decision-making at the domestic level.

The paper goes on to demonstrate what innovations are being developed
for catastrophe risk management, ranging from private securitisation of
insurance risks to public/private partnerships to increase insurance capacity
in constrained markets. It also demonstrates that the availability of alter-
native risk financing instruments can be exploited to supplement tradi-
tional reinsurance and achieve cost-effective means of obtaining cover-
age and capacity for different levels of catastrophic loss. The paper then
examines the options and choices of risk management tools for the ESC!
and demonstrates that the structuring of inter-country insurance pooling
arrangements yields lower aggregate expected losses and improves the
leverage provided by risk capital based on the actuarially based exposures
to loss of the individual countries. Such pooled arrangements can provide
more coverage capacity and use reinsurance and risk-financing resources
more effectively due to the resultant economies of scale, as well as the
improved capacity to accumulate and retain capital reserves.

The paper concludes by demonstrating the financial feasibility and sus-
tainability of operating and managing catastrophe risks under a sub-
regional pool. Using historically-based and simulated projections of losses
from natural disasters, a catastrophe pool’s risk transfer needs can be
optimised both with reinsurance as well as alternative risk transfer mech-
anisms. These can help resolve the issues of adequate coverage and stable
funding sources while providing financial incentives and increased under-
writing capacity to both domestic insurers and international reinsurers.
By-products of this process include the consolidation and monitoring of
regulatory solvency for catastrophic risk reserves, and policy leverage to
implement loss reduction incentives. The complement of these risk shar-
ing arrangements and risk transfer instruments is tested from a financial
feasibility viewpoint to ensure actuarial solvency of a pool. The resulting
structure is also shown to allow for increased market participation at both
the national and international levels.

'This paper uses the abbreviation ‘ESC’ to mean ‘East Caribbean’. The term is used differently
from ‘EC’ or ‘Eastern Caribbean’ which is commonly used to refer to the OECS countries or
countries in the ECCB Area. As this paper covers the OECS countries, as well as Barbados and

Trinidad and Tobago, when referring to all these countries as a sub-regional group the term
‘ESC’ has been adopted.
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The catastrophe insurance and reinsurance markets

This section of the paper addresses the financial vulnerability of the inter-
national reinsurance markets to major global catastrophic events, and the
subsequent supply-linked price impacts on the primary insurance industry
in the Caribbean. The implication of this analysis is that governments
and local insurance industries require financial strategies to better handle
potential future fluctuations in these markets in order to maintain sus-
tainable insurance coverage against catastrophic events. For this purpose,
protection mechanisms beyond the individual enterprise or specific insur-
ance contract level (topics addressed in subsequent sections) can prove to
be more beneficial for cushioning global market effects and better lever-
aging the limited domestic funding base against catastrophic risks. The
analysis shows that the increasing risk exposures at the global level, as
well as the recurrent risks in the Caribbean, are likely to perpetuate the
volatile insurance cycle. The world capital and credit markets may serve
as alternative sources of insurance capital, and given their magnitude
compared to world insurance markets such alternatives (discussed further
below) should be considered as available policy tools for countries to
improve their effectiveness and efficiency in disaster risk management.

Catastrophe risk poses a unique challenge to the insurance industry, both
globally and in the Caribbean. Traditional principles of insurance risk
management are based on statistically measurable and predictable distri-
butions of events which allow insurers to finance losses of random occur-
rences of relatively modest magnitudes through contributions of policy
holders. The widely accepted practice of insurance in the world’s largest
market economies reflects, ironically, a collective method of socialising
losses in a way where burden sharing is accepted given the random element
of risk at the individual level. However, catastrophic events are much less
frequent but very large in terms of loss potential (see Fig. 1). Thus, diver-
sification of such losses is difficult even at a global level where such events
have the potential of absorbing huge quantities of capital. This calls for
examining the best means of funding risks in catastrophe prone areas and
vulnerable states such as the Caribbean islands or other economies prone
to natural disasters. The Caribbean is particularly subject to frequent hur-
ricane risks but is also exposed to earthquake and volcanic risks.

The Insurance Services Office of the USA highlights the issue of cata-

strophic risk management, which applies equally to the high risk exposures
in the USA and in the Caribbean:

The infrequency and high severity of catastrophes contribute to insufficient capital
in the property/casualty industry to absorb losses from megacatastrophes. The
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Figure 1. Statistical Distributions of Loss Probabilities for Normally
Distributed Risks versus Catastrophic Risks
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traditional methods of dealing with large losses from catastrophes, such as re-
insurance and guaranty funds, are also inadequate. Individual insurer actions
to limit their exposure to catastrophe losses have led to availability problems for
insureds in high risk areas. Solutions to the shortage of surplus to manage cata-
strophe risk, and to availability problems, will require access to capital from out-
side the industry.!

The same report also states:

The volatility of catastrophe prone lines limits the amount of exposure an insurer
can safely write. In the wake of recent catastrophes, insurers are reexamining
the extent of their exposure in catastrophe prone areas. Several insurers have
attempted to limit the risk to their surplus (capital), leading to local availability
problems for the insureds.

The problem of dealing with catastrophic risks is also expressed by Goldman
Sachs in its Fixed Income Research series on insurance linked securities:

Most insurance coverage involves individual events that have a significant econ-
omic impact on a single insured entity but are small relative to the reserves of the
insurance company providing coverage. The insurance company is able to pool
such independent risks and charge premiums based on its administrative costs and
its actuarial assessment of the events. In contrast, natural catastrophes such as
hurricanes and earthquakes involve a large number of insured entities and have
the potential for very large aggregate claims. In contrast to the typical ‘high fre-
quency, low severity’ risks that insurance companies are easily able to manage,
such ‘low frequency, high severity’ risks present particular difficulties.

!Insurance Services Office, ‘Managing Catastrophe Risk’, ISO Insurance Issues Series, May 1996.
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Currently, the insurance industry’s capital and surplus in the world stands
at close to US$1 trillion equivalent. However, major global reinsurers
recognise that disaster insurance is severely lacking in many regions of
the world, given the actuarial estimates of future events and potential
damages. In contrast to the insurance industry, the global capital market
capacity stands at approximately US$42 trillion, or close to 50 times the
capital available from the insurance industry, estimated at US$850
billion.! Therefore, given the increasing concentrations of property
values insured as well as scientific projections showing recurring cycles of
increased hazard frequencies of hurricanes, it only seems logical that
insurance coverage for mega catastrophes will eventually seek capital
market financing to complement the limited insurance capital if major
events indeed materialise in the next two decades. The instrumentalities
for this are elaborated later in this paper. Compounding the problem is the
fact that dollar-value concentrations of property in catastrophe prone
urban areas continue to increase requiring higher and higher amounts of
coverage.

At the present time, reinsurance? is readily available for most islands in
the East Caribbean and prices dropped from end-1994 through 1999.
However, this situation could change rapidly if a major catastrophe hits
the region, or if there is a tightening in world catastrophe reinsurance
markets such as that which occurred in early 2000. There were predic-
tions then that rates could harden following the relatively active 1999
hurricane season and windstorms at a global level. Not surprisingly, given
this volatility in the marketplace, pricing is also highly volatile. After
Hurricane Andrew in 1992 which impacted on the Florida and Caribbean
markets, there was a severe tightening in world catastrophe reinsurance
markets, and prices for primary insurance more than doubled in some
areas. Since that time, the market has eased and rates continued to fall
during 1999. The following rates for a small ESC island, however, are
typical of pricing during the 1990s (see Table 1).

1Source: Goldman Sachs, U.S. Insurance Services Office; FIBV International Federation of
Stock Exchanges; Guy Carpenter / Marsh McLennan.

?The term ‘reinsurance’ refers to the insuring of an insurance company’s underwritten portfolio
by another larger insurer (the reinsurer). That is, after a primary (or local) insurance company
insures its policy holders, it then ‘buys’ insurance for part of its portfolio from a larger (usually

global) company. This is referred to as ‘reinsurance’, i.e. the transferring of part of the original

insurer’s portfolio to a ‘reinsurer’ at a price (the reinsurance premium), with the result that the
reinsurer takes the risk for that part of the portfolio transferred.
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Table 1. Average Rate for Property Insurance
(Price as basis points of total value insured)

Year Rate % change
1990 40

1994 130 225
1998 70 (46)

However, while the price adjustment increases were swift, due to the
capacity constraints the subsequent reduction and stabilisation of prices
took years, with such adjustments occurring with substantial lags follow-
ing the return of insurance capacity to the market.

In 1990, the average rate for property insurance in moderate-risk coun-
tries in the East Caribbean was 0.4 per cent, meaning that for a $100,000
limit on a property the insured would pay $400. Following Hurricane
Andrew in 1992, prices surged, reaching 1.3 per cent in 1994. Since 1994,
the world catastrophe reinsurance market has improved, and rates
declined to an estimated 0.70 per cent for 1998 and remained so through
1999. What is clear from this, however, is that the price of insurance
tripled for property owners in the East Caribbean, without any change in
some of the islands’ underlying risks. Many countries suffered no hurri-
cane losses over this period. The price fluctuations reflected changes in
the supply of catastrophe reinsurance following disasters in Florida and
around the world.! It also reflected a changed perception by reinsurers on
the potential cost of hurricanes. After Hurricane Andrew, insurers increased
their estimates of the potential losses from catastrophes by a factor of 3 to
4 times.” Figure 2 not only takes into account the price increases, but also
the supply shortages, which were reflected in higher retentions of risk by
the primary insurers.

'For a more detailed analysis of this ‘supply crunch’, see Froot, Kenneth, ‘The Limited Financing
of Catastrophic Risk’, September 1997 and ‘The Pricing of U.S. Catastrophe Insurance’, March
1997, Harvard Business School and National Bureau of Economic Research. Froot shows how
increasing reinsurance prices simultaneously with less coverage purchased inherently reflects a
supply shift, with reinsurers reducing the availability of catastrophic coverage.

*There was a severe tightening in world catastrophe reinsurance markets following Hurricane
Andrew which hit Florida in August 1992 and generated about US$18 billion in insured losses.
In 1993, insurance prices were between 5 and 7 times their historical average. Since 1995,
however, the market has eased and during the 1997-98 El Nifio period the Atlantic hurricane
season was abnormally low due to the stronger northern Jet Stream effect which penetrated
further eastward into the Atlantic and prevented usual hurricane formations. However, a
renewed hazard event frequency (both in the Caribbean and world-wide) could easily cause a
reversion to tight conditions.
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Figure 2. Global Reinsurance Rates, 1989-98 price index
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This is particularly relevant since direct insurance rates for property in
ESC countries are greatly influenced by the cost of reinsurance. In gener-
al, over 80 per cent of gross written premiums and insurance risks for
property, are ceded to reinsurers.

Excess of loss reinsurance rates (rates-on-line)! followed the same pattern
both in the Caribbean as a whole and in the OECS countries (see Fig. 3).
High volatility was experienced in excess of loss premiums at the middle
(50 per cent) layer of reinsurance cover, that is, at the midpoint in the
range of excess-of-loss coverage layers. The period between 1993-95 was

the peak with rates on line reaching 7 per cent. At the lower layers of
cover which would be accessed more often (for example the first 5 per
cent), rates were much higher during 1993-95, in some countries reach-
ing up to 16 per cent of loss amounts insured.

'The term ‘rate on line’ refers to the premium dollar price as a percentage of the loss level (in

$ damages) to be covered under an excess of loss contract. In this sense it is akin to cost of
capital or the interest cost of capital. Rate on line should not be confused with the premium as a
percentage of total insured value. Since rate on line is the price of compensation for exact losses
measured in dollar terms, such loss levels are generally a sub-set of the total insured value (and
based on a probabilistic application to expected and maximum losses).
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Figure 3. Historical Excess of Loss Reinsurance Rates
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This pattern was experienced across the wider Caribbean as Figure 4
shows for catastrophe primary premium rates on commercial property,
where volatility was particularly apparent in rates charged in countries
such as Jamaica, but also the Bahamas and Cayman Islands. The volatility
parameters are summarised in Table 2.

Table 2. Volatility Indicators of Global and Caribbean Reinsurance
and Primary Insurance Rates

Standard deviation
Standard deviation Rate mean normalised to mean

(%) (%) (%)
Global XL rate 13 2.7 49
price index
Caribbean XL rates 1.6 5.2 31
(50% mid-point)
OECS XL rates 2.1 4.4 48
(50% mid-point)
Barbados 0.13 0.65 20
Commercial rates
Dominican Republic 0.17 0.59 29
Commercial rates
Trinidad & Tobago 0.16 0.6 27
Commercial rates
The Bahamas 0.34 0.92 37
Commercial rates
Jamaica 0.45 0.83 54
Commercial rates
Cayman Islands 0.34 0.79 42

Commercial rates

The key indicator to take account of this is the standard deviation nor-
malised to the mean (coefficient of variation). This shows the actual per-
centage deviation of the rates from the mean over the period. As can be
seen, the global excess-of-loss reinsurance (XL) price index had a per-
centage standard deviation of 49 per cent around the mean and OECS
XL rates were similar at 48 per cent. Primary rates in Jamaica were at
record highs, showing a percentage standard deviation of 54 per cent, in
part due to both the effects of Hurricane Andrew in 1992 and Hurricane
Gilbert in 1988 which hit Jamaica directly .

The above analysis shows the large volatility in insurance pricing which
affects the Caribbean. Following Hurricane Andrew, additional reinsur-
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ance capacity was created in the Bermuda market as traditional major
reinsurers such as Munich Re exited the Caribbean market and world
reinsurance prices increased. This additional capacity, along with the global
development of capital market instruments such as catastrophe bonds
financed in the capital markets, have helped stabilise volatility. Never-
theless, future volatility cannot be ruled out, and even a fraction of that
seen in the past would be destabilising to Caribbean insurance markets
and the availability of coverage needed against natural hazards.

Within this context, it is observed that a type of ‘contagion’ effect occurs
globally when major disasters use up significant portions of reinsurer
capacity. While this contagion does not occur in the same manner as
emerging market jitters occur during economic crises, it has a similar effect
and essentially reflects supply constraints which result in higher pricing to
reach a new supply/demand equilibrium. Such adjustments are widely
recognised by insurers and reinsurers alike, and reflect a ‘recovery’ effort by
both insurance and reinsurance providers for capital lost or depleted due
to large events. In this sense, catastrophe reinsurance contains elements of
risk financing (‘“Anite insurance’) to fund the insured party, with compen-
satory payback obtained through temporarily higher rates. [t is widely stated
in the industry, therefore, that due to large catastrophe exposures, the low
rates seen in the last two years will not continue.

Figure 5. Supply Shift and Demand Effect after Catastrophes

N = New Price and
Capacity Equilibrium

Post Event Supply Function

Pre-Event Supply Function
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Another factor affecting the stable supply of catastrophe reinsurance
relates to the manner in which the market is organised. As expressed in
Goldman Sachs’ Fixed Income Research on Insurance Linked Securities:

144



MANAGING CATASTROPHIC DISASTER RISKS

Natural catastrophes such as hurricanes and earthquakes reduce private wealth
just as do economic losses on diversified portfolios of stocks and bonds. Never-
theless, a substantial portion of this exposure is borne by private corporations
(privately held reinsurance companies) and small numbers of wealthy individu-
als (Lloyds unincorporated names) . This inefficient sharing of risk has resulted
in high reinsurance rates and has motivated many primary insurance companies
to maintain very large retained exposures and to cease issuing new or renewal
policies in selected areas. A more efficient risk sharing procedure would allow
the capital markets to spread the risk among large numbers of investors to whom
this exposure is a very small portion of their total risk exposure.
Goldman Sachs: Fixed Income Research Series on Insurance
Linked Securities

Professor Kenneth Froot of Harvard University, similarly points out some
aspects of these market inefficiencies and why catastrophe risk is distrib-
uted inefficiently:

Another reason institutional arrangements may be inefficient is that the lack of
objective information acts as a kind of barrier to entry. When objective informa-
tion is costly to assemble, a greater investment is required to get into the under-
writing business. Indeed, when objective information is in short supply, markets
tend to be organised around relationships and reputation. By contrast, when
objective information is plentiful, markets tend to be organised around transac-
tions, with the players being more interchangeable. Because newcomers are dis-
couraged from entering the market, the incumbents who specialise in under-
writing cat risks, such as cat-risk reinsurers, can more easily charge high prices.
‘The Market for Catastrophic Risk: A Clinical Examination’, August 1999

However, information can be improved through institutional strengthen-
ing to increase the collection and dissemination of critical information.
In the USA, for example, the Insurance Services Office enables insurers
to achieve and share economies of scale in the collection and analysis of
data. Such institutions contribute to improved underwriting and pricing
decisions on the part of individual insurers by making pooled data and
analyses of pooled data widely available.

Glohal reinsurance capacity and the Caribbean market

1999 was the third highest loss year in terms of insured losses from cata-
strophes ($18 billion), with associated economic losses of $80 billion.
Similarly, 1998 was the fourth highest loss year in terms of catastrophes
causing global insured losses amounting to $15 billion and overall econ-
omic losses of $94 billion. This compares to catastrophe insured losses of
approximately $27 billion in 1992 and $18.4 billion in 1994, the two
years of highest losses to date. Of the $15 billion in losses in 1998, almost
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80 per cent were due to windstorm disasters. Catastrophe excess of loss
reinsurance cover globally amounted to about $75 billion, and this repre-
sented, on average, 40 per cent of total coverage, with the remainder held
by primary insurers or under quota share treaties. The earthquake share of
insured and total economic losses in 1999 was substantial, representing
over 35 per cent of total losses.

Thus recent annual losses world-wide averaging around $20 billion would
represent about 27 per cent of the current excess of loss capacity and 11
per cent of total available insurance and reinsurance before considering
the net surplus capital in the industry. If future windstorms (hurricanes,
typhoons, cyclones) increase, or if property affected were in a high value
area such as Miami, Florida, there would be likely to be a squeeze on
available reinsurance capacity as additional coverage to protect against
large events would reach into the limits of global reinsurance capacity.

While potential devastating events globally could in aggregate cause up
to $200 billion in insured losses, this scenario will, statistically speaking,
not occur in any single year or closely consecutive years. However,
because of these constraints and the potential for world-wide catastrophes
to significantly ‘bite’ into the reinsurance market’s capacity, the consider-
ation of alternative risk transfer and financing instrument makes sense in
the context of providing additional available risk financing via the
world’s capital markets.

Table 3 indicates that in the period following Hurricane Andrew, the
rates for ESC nations were generally in line with, or higher than, those
for Miami, but much higher than the rates for the less hurricane exposed
cities of Tampa and Tallahassee. Thus the international insurance pricing
equally affected those areas affected by the hurricane (Florida, Bahamas)
and those Caribbean countries which were not affected.

The pricing for excess of loss reinsurance, i.e., the rate-on-line, varies by
type of risk. A primary company writing in a low catastrophe exposed area
will pay the lowest rates on line. Rates also vary by retention level. The
rate on line for $15 million in coverage above a retention level of $10
million will be much higher than for $15 million above a $100 million
retention level.! This is because there is a higher probability of losses
exceeding $15 million than exceeding $100 million.

'Retention level is the insured amount that is ‘retained’ by the original/primary insurer after it
has ‘reinsured’ or ‘ceded’ a portion of its portfolio to the reinsurer. In the East Caribbean,
primary insurers reinsure on average 80 per cent of their portfolio, thus effectively retaining only
20 per cent as an insurance risk on their books.
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Table 3. Base Property Rates (on insured value) for ESC Countries
compared with Coastal Areas in the USA (1994—post Hurricane Andrew)

Price in % per
$0.1 million limit

ESC and other CARICOM countries

Antigua 1.10
Bahamas 1.20
Barbados 1.00
Belize 0.90
Dominica 0.90
Grenada 1.02
Montserrat 1.00
St. Kitts-Nevis 0.95
St. Lucia 1.15
St. Vincent 1.05
Trinidad & Tobago 0.77
Turks & Caicos (associate member) 1.1
USA (Florida)
Miami 0.99
Tampa 0.59
Tallahassee 0.43

Rates on line for ESC countries vary from 25-30 per cent at the lowest
levels of retention (with highest exposure and probability) to 2-3 per
cent at the top levels. An average level would be 9 per cent. Retention
levels for the ESC countries are much lower on average than for US
insurers, but exposure to hazards are higher. Initially this makes sense
from the perspective of ‘transferring the risk’ outside the affected coun-
tries into the international market. However, as the subsequent analysis
will show, excessive transfer abroad with very little retention can also be
sub-optimal from a cost-effectiveness and risk-sharing point of view.

A different approach to addressing the issue of adequacy of prices is to
compare rates on line with ‘pure’ rates developed by models which project
hazard frequencies and their intensity in terms of damage functions. This
paper addresses this issue in the sections on hazard and financial model-
ling. The methodology used for this purpose includes the steps shown in
Figure 6.

Under the damage module, a vulnerability function for property struc-
tures is established against levels of hazard intensity. This is the ‘real sec-
tor’ input used for subsequent financial modelling for insurance.
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Figure 6
Stochastic Module: Hazard Module:
Generation of hazard event Characteristics of hazard
and statistical frequency intensity (windspeed,
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data, scientific analysis, hazard ‘shock’ distributions
expert opinions). at different intensities.
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Figure 7 reflects the typical ‘S’ shape damage/severity function for hurri-
canes. At the lower wind speeds, the damage function increases more
slowly in proportion to the increase in wind speed. As the winds surpass
100 mph, the damage level begins increasing proportionately at a higher
rate. After reaching top winds, the damage function decreases in its ‘accel-
eration’ since the incremental wind speed does little additional damage to
the gross destruction already done.
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To provide some perspective on the context of this risk market, it is esti-
mated that the ESC countries generate currently about $150 million in
insurance premiums. Most ESC countries face a high level of risk. The
islands are in the front line of Atlantic storm activity. A number of the
islands have significant earthquake risk as well. A few countries have a
volcano risk, most notably Montserrat, where an eruption in 1996 caused
extensive damage.

Projections by risk management firms show that the East Caribbean
region can expect 2.5 storms every year. Severe hurricanes, defined as
category 3, 4 and 5, have, up until the late 1990s, been less common.
Category 3 hurricanes can be expected to occur every second year, and
Category 5 storms every fifth year.

Table 4 reviews recent hurricane experience.

Table 4. Hurricanes which Affected Caribbean Countries, 1970-99

Year Hurricane Country

1974 Carmen Jamaica

1974 Fifi Belize, Jamaica

1979 David Dominica

1980 Allen Barbados, St. Lucia, St. Vincent, Jamaica

1984 Klaus Dominica

1985 Gloria Antigua, St.Kitts, Turks & Caicos, Anguilla

1987 Emily Grenada, St. Vincent

1987 Floyd Bahamas

1988 Gilbert Dominica, Jamaica, G. Cayman, St. Lucia

1988 Joan Tobago

1989 Hugo Antigua, Dominica, Guadeloupe, Montserrat,
St. Kitts-Nevis

1992 Andrew Bahamas

1994 Debbie St. Lucia

1995 Iris Antigua, Dominica, St. Vincent, Trinidad & Tobago

1995 Erin Bahamas

1995 Marilyn Dominica

1995 Luis Anguilla, Antigua, Dominica, Montserrat,
St. Kitts-Nevis

1998 Georges St. Kitts-Nevis, Antigua

1999 Floyd Bahamas

1999 Jose St. Kitts-Nevis, Antigua

1999 Lenny St. Lucia, Grenada, St. Kitts-Nevis, Dominica,
St. Vincent
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The experience of the twenty-year period suggests that the Caribbean
countries would be damaged by two tropical storms each year and by a
hurricane every two years. In general, climatologists view the 1969 to
1989 period as below average in terms of cyclonic activity in the Atlantic.
So far, nine hurricanes have hit the Caribbean islands in the 1990s, or an
average of almost one per year, double the rate of the prior 20 years.

There are significant regional differences in exposure, however. Northern
and eastern islands are more exposed than southern islands. The Leeward
Islands, including Antigua, Montserrat and St. Kitts-Nevis, are viewed as
being most exposed, while Trinidad and Tobago have minimal exposure.

Insurance loss modelling thus involves three main steps. An assessment is
made of the probability of the underlying natural phenomena, either hur-
ricane storms, or earthquakes and their intensities. This information is
developed from historical meteorological and seismic data. The second
step is to assess the exposure level and vulnerability of insured property to
differing hazard intensities (see Fig. 7). The third step is to combine the
information from the first two steps and produce a probable loss distribu-
tion in dollar terms.

To illustrate, consider an extremely simple example of a small island, sub-
ject to only a category 2-type hurricane. The probability of such a
hurricane striking the island is 10 per cent. In other words, it can be
expected that such a hurricane will hit the island once every ten years.
The value of insured property on the island is $100 million. It is estimated
that a category 2 storm hitting the island will cause $20 million in insured
loss. This information can then be used to calculate appropriate annual
insurance rates and to decide on the maximum capital ($20 million) need-
ed in any given year to pay losses. Insurance loss modelling develops data
on these two main figures — annual average loss and probabilities of max-
imum losses — from data on multiple meteorological or seismological
events.

The nature of catastrophic risk

Catastrophic risks in primary markets tend to be spread temporally more
than spatially. For example, prior to Hurricane Andrew, insurance com-
panies added a 14 per cent catastrophic property factor to insurance pre-
miums in Florida. With residential insurance premiums totaling $1.2
billion in 1992, this resulted in the catastrophe portion of premiums of $168
million per year. This factor was based on loss data for 30 to 40 years. The
assumption was that catastrophe losses would average out to 14 per cent
of the premium over 40 years. In any single year, a large hurricane could
cause losses many times the $168 million in premium. However, the com-
panies assumed that over a 30 to 40 year period they would break even.
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The pricing of catastrophe reinsurance is based on the notion of spread-
ing risk over time. The reinsurance company promises to indemnify the
primary company for losses above a retention level. For example, a primary
insurance company might purchase reinsurance for catastrophe losses
between $20 million and $30 million. In pricing this $10 million layer of
insurance, the reinsurer will first estimate the probability of loss in this
range. Let us assume that this probability is 10 per cent. In other words,
the reinsurer believes that once every ten years the primary insurer will
need to pay losses of $20 million or more. If the reinsurer charges a rate
of 10 per cent it will break even over time. This rate is known as the ‘pure
premium’. To come up with the final rate, the reinsurer adds a factor for
expenses and profit. The final rate is expressed as a percentage of the $10
million layer of insurance provided and is called the rate on line, as dis-
cussed earlier.

There is a third way that risk is spread by insurance, which is of some rele-
vance to the ESC region. We can label this way as ‘speculative’. Insurance
organisations provide insurance for somewhat exotic risks such as satellite
launches. The pricing of these risks is calculated on a slim, if any, actuarial
basis and the risks are not spread over space or time. It could be argued
that if enough of these event risks are taken on, they involve a spreading
of the risk. In other words, if Lloyd’s insures 100 such diverse risks and, by
the laws of probability, only one of them results in a claim, then the pre-
miums for the 99 are paying for the loss of the one. Some risks in the ESC
region could be viewed as falling into this ‘speculative’ category. A rein-
surance or insurance company with excess capital might take a risk from
the ESC region on a ‘speculative’ basis. The net effect of treating ESC rein-
surance risks in this fashion is to create increased volatility in the market-
place. In a period of excess capacity in world-wide reinsurance markets,
reinsurance will be readily available to primary companies in the ESC
region. In periods of tight capacity, reinsurance will be in short supply.

There is also the danger of a major or even total withdrawal of reinsur-
ance capacity to the region. The state of Hawaii faced this problem fol-
lowing Hurricane Iniki in 1992 and in Fiji in the mid-1980s. Such a with-
drawal would have disastrous consequences for the economies concerned.
Without insurance, the financing of construction would be greatly dimin-
ished. The fact that catastrophe risks are spread over time has two impor-
tant implications for ESC markets. Reinsurance or risk transfer relation-
ships need to be long term in nature. Major primary insurers around the
world have long-term relationships with their reinsurers. So if a reinsurer
has a large loss in a particular year, the ‘loss’ will be made up by payments
from the primary company in future years. If reinsurers do not have a
long-term relationship then they view a large loss as more in the specula-
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tive area where they are making a one-year bet. As a result they will
require a higher profit rate for this risk, as has occurred in the ESC region.

Figure 8 shows the economic (unisured) losses and insured losses from
1980 to 1999 for weather-related disasters, globally. From weather-related
disasters alone (excluding earthquake), 1998 was the year with the high-
est total economic losses world-wide. 1999 was the third highest year for
total economic losses as well as weather related insured losses. Generally,
hurricane and windstorm losses in a given year represent about 70 per
cent of total losses, however, in 1999, earthquakes represented almost 40
per cent of insured losses from events in Colombia, Turkey, Greece and
Taiwan.

Figure 8. Insured and Uninsured Losses from Weather-related
Natural Disasters
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1999 was also a year with significant flood damage in Central Europe and
South East Asia, as well as hailstorms in Australia and gale storms in
Europe (Lothar, Martin). Windstorm damages include for the USA and
the Caribbean damage from Hurricane Floyd, the Orissa cyclone in India,
tropical cyclone Bart in Japan, as well as major tornadoes in Oklahoma.
Total economic losses from weather-related and earthquake events com-
bined approximated $100 billion in 1999, compared to $93 billion in

152



MANAGING CATASTROPHIC DISASTER RISKS

1998 and, for all events, insured losses were higher in 1999 as well ($22
billion), compared with 1998. The intensifying loss trends, requiring
matching insurance risk capital, can be attributed to increased urbanisa-
tion, population growth and the increase, in both number and value, of
properties in catastrophe-prone areas, as well as to climatological and
environmental changes.

Given the context of global disaster risks, as well as the risk exposure in
the Caribbean, the following section examines the operation of the
property insurance market in the Caribbean. Based on the nature of cata-
strophic risk, the organisation and structure of the domestic market in the
Caribbean represents the first line of defense for successful risk manage-
ment. This paper thus identifies some of the domestic industry and regu-
latory factors which could constrain effective capacity in the manage-
ment of such risks.

The property insurance market in the Caribbean

The structure of the Caribbean insurance industry has so far depended
primarily on a strategy of substantial transfer of insurance risks to the
international reinsurance markets. While such a strategy has allowed a
reduction in financial exposures, it has also reduced incentives for domes-
tic underwriting and risk management capacities, and has linked the local
market development cycle to external market movements. The large
number of players in the local domestic markets, together with the prac-
tice of extremely modest retentions of risk, does not permit sufficient flexi-
bility at the country level to optimise the risk management, risk transfer
and premium pricing options in the most cost-effective manner. The high
vulnerability of individual countries calls for improved risk pooling
strategies, some of which have been attempted in limited ways in the past.
These can help lower the insurance cycle risk while promoting regulatory
changes to both strengthen domestic insurance suppliers and promote
improved loss reduction measures.

Large catastrophic events like hurricanes have direct costs as they lead
not only to large losses of capital stock and inventories but also have
indirect costs in lost income, employment or services resulting from lost
productive capacity. These events jeopardise internal and external
macroeconomic stability, leading to larger than anticipated public sector
and balance of payments deficits. For example, the direct effects of
Hurricane Gilbert on Jamaica in 1988 amounted to US$956 million, rep-
resenting 27 per cent of GDP, with half of the losses in agriculture,
tourism and industry, 30 per cent in housing and 20 per cent in economic
infrastructure. As a result of the hurricane, losses in export earnings were
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estimated at US$130 million, representing 14 per cent of exports, and the
government incurred US$220 million in additional expenditure, while
the public sector deficit increased from a projected 2.8 per cent of GDP
to 10.6 per cent, fuelling inflation.

While 80 per cent of the gross property insurance premiums are trans-
ferred to reinsurers, the actual remittance flow is reduced by the reinsur-
ance commission paid by reinsurers (for example 30% of 80% = 24%). A
year with abnormally high property claims can, of course, result in a net
remittance inflow from reinsurers. Tight reinsurance conditions, i.e. a
high-priced market, can give very good results for well-managed
Caribbean companies, as high reinsurance costs materially boost reinsur-
ance commission incomes. Policy coverage restrictions are generally
designed and imposed by foreign reinsurers and their effect falls on the
policy holders rather than on the insurance companies.

Historically, there have been very mixed feelings as to whether the
industry should play a proactive role in promoting hazard and vulnerability
mitigation measures. While not denying the inherent benefit of such
measures, the insurance companies’ concerns centre on the implementa-
tion complexities and costs, particularly as reinsurers are seen as unlikely
to share in these costs. Companies view the leadership role for mitigation
measures as lying with their governments.

The insurance markets are intensively competitive for the property insur-
ance classes — a competition primarily seeking reinsurance commission
revenues rather than underwriting, or ‘risk taking’, profits. The larger
Caribbean insurance markets contain insurance companies (with sizeable
market shares), forming part of broader commercial groups. It is estimated,
however, that several insurance companies are under-capitalised and that
markets are saturated. New regulations expected to come into effect in
Barbados, the OECS and Trinidad and Tobago will significantly increase
capital requirements, probably leading to mergers and buy-outs within the
local industry.

Observations on East Caribbean market characteristics

The proportion of residential and commercial properties in the
Caribbean covered by insurance is significantly higher than in most
developing countries, on account both of the susceptibility to natural dis-
asters and the influence of tourism and the requisite insurance of tourist
facilities. In comparison with the insurance density in the USA (3.3 per
cent of GDP for the property and casualty business), the average for the
OECS, Barbados, and Trinidad and Tobago is 2.3 per cent of the coun-
tries’ combined GDP.
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Table 5. Structure of the East Caribbean General/Property Insurance
Market, 1998

Number of Property
general Foreign insurance Gross
insurance  companies’ premiums (gross)  premiums
companies (% of total) ($ million) (% of GDP)
Antigua and 16 88 10.6 1.8
Barbuda
Barbados 22 45 43.0 3.0
Dominica 13 95 5.8 24
Grenada 19 76 8.6 2.7
St. Kitts-Nevis 9 67 6.3 24
St. Lucia 21 86 1.9 21
St. Vincent and 12 85 9.6 3.3
the Grenadines
Trinidad and 29 12 52.1 0.9
Tobago
Total 141 66 148 —

'0f these, approximately three-quarters are companies from Trinidad, Barbados
and Guyana.

However, there are a large number of general/property insurance com-
panies in the East Caribbean. The ratio of premiums earned ($149 million)
to the number of primary companies writing property business (number-
ing 145) is just a little over $1 million, i.e. the average premium written
per company. In contrast, the average premium written per company in
the USA (with 2,500 companies in total), is $112 million or a multiple
of 100 times that in the East Caribbean. Such a comparison may not nec-
essarily be meaningful, given the different levels of development and
insurance markets. Nevertheless, if one takes the relative populations
serviced by insurance companies, the results are that 14,000 inhabitants
are served by each insurance company in the East Caribbean, compared
with 107,000 in the USA. This would suggest a potentially over-extended
industry in the East Caribbean which implies inefficiencies of scale in
terms of both operating costs and risk management. A significant share of
companies, however, effectively function as agencies with little desire to
operate as genuine risk underwriters.

While most of the East Caribbean countries do not admit non-registered
insurance companies, the actual insured base in each country is likely to
be higher than reported due to non-admitted providers. In those coun-
tries where non-registered companies are allowed to conduct business,
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Table 6. Insurance Sector Regulatory Characteristic in the East
Caribbean Markets ($US dollars equivalent)

Solvency margin
Minimum (assets/ liabilities)
capital  above premium Reserve  Premium Corporate

requirement income requirement tax tax
Antigua and  $0.07m Min. capital n.a. n.a. 40%
Barbuda or 10% of
premium
income
Barbados $1.5m $0.25m or 25%  40% of 5% 40%
of premium annual
income premium
income
Dominica $0.07m Min. capital 30% of None 30%
or 10% of annual
premium premium
income income
Grenada $0.09m $0.06 m or10% n.a. n.a. 30%
of premium
income
St. Kitts-Nevis  $0.07m Min. capital 10% of 5% 38%
or 10% of annual
premium premium
income
St. Lucia Local $0.07m or 40% of Local 3%  33.3%
$10m 20% of annual  Foreign 5%
Foreign premium premium
$0.20m income income
St. Vincent $0.07m Min. capital n.a. 3% 40%
and the or 10% of
Grenadines premium
income
Trinidad and  $0.16m Min. capital 40% of 6% 35%
Tobago or 20% of premium
premium income
income

large commercial and tourist properties are directly insured abroad. Due
to the non-reporting nature of these businesses at the Caribbean level,
figures on this market are difficult to estimate although via the tallying of
the total market value of insurable assets and comparison of these with
the premiums collected annually, one could, by process of elimination,
deduce the quantity of assets insured directly abroad.
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On average, 75 per cent of the OECS market is held by Trinidadian and
Barbadian companies. Thus, the East Caribbean insurance market (prior
to reinsurance) is effectively a Barbados and Trinidad dominated market.

Regulatory developments

Solvency margin regulations generally follow the EU regulatory systems
whereby such margins are indicated by capital requirements of at least 20
per cent of premium income. In Trinidad and Tobago, features of the
Canadian system were adopted. However, new Canadian norms recently
developed include additional safeguards such as the provision for cata-
strophe reserving for earthquakes, a practice which would equally apply
to the hurricane and wind storm risks in the Caribbean.

Expense ratios in the Caribbean are relatively high, 30-40 per cent of
premium income compared to the US average expense ratio of 26-28 per
cent. Expense ratios reflect the costs of business acquisition, brokerage
fees, underwriting fees, administrative costs and overhead as a percentage
of annual premiums earned. In the Caribbean, due to the relatively small
size of companies and diseconomies of scale, expense ratios constitute a
higher percentage of annual premium income, despite the fact that
administrative and staff costs are generally lower than in the USA. Such
costs, as well as low retentions of underwriting risks, prevent a quicker
build up of capital reserves/surplus than could otherwise be achieved.

A new OECS Insurance Act is under review by those member govern-
ments, and this would substantially raise minimum capital requirements
as in Trinidad. In Trinidad and Tobago, the minimum capital requirement
will be changed to $1.6 million to be phased in within five years. The new
OECS Act would require minimum capital of $0.9 million for local com-
panies and a requirement of $1.8 for foreign companies. The differentia-
tion is meant to provide a competitive adaptation period for indigenous
companies to reduce costs and increase their scale economies, and for
foreign companies, to ensure that sufficient capital for operations and
claims settlement, is maintained. In Grenada and St. Lucia existing reg-
ulations already provide for differentiated capital requirements for foreign
companies. The new insurance legislation, however, will attempt to
harmonise the regulatory requirements across all of the OECS to include
uniform solvency margins (for example 20 per cent of premium).

In OECS countries, all insurers must be registered locally, whether foreign
or domestic. In contrast, Barbados and Trinidad and Tobago have separate
regulations for non-registered foreign companies, although there is
concern about monitoring such business more carefully given the non-
reporting of such entities.
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In terms of exchange controls, approval by most central banks is required
for transfers above a specified level (as in the banking sector) and in some
cases a remittance charge of 1 per cent is applied to premiums ceded to
reinsurers. However, these regulations are being relaxed in line with
WTO standards, and thresholds requiring approval are being increased.

Reserve requirements are generally high and require prescribed invest-
ments of surplus of companies, a factor which might reduce overall profit-
ability if other more high-yielding investment opportunities become
available. Premium (sales) taxes, corporate taxes and stamp taxes vary
widely across the East Caribbean — factors which will also require
harmonisation if further market integration and pooling structures are to
be considered.

Catastrophe insurance reserves

Insurance company reserves fall into two basic categories. The first is the
shareholders’ capital and free ‘surplus’ reserves and the second, the insur-
ance or ‘technical’ reserves. The latter are customarily tax deductible,
being constituted for known liabilities such as payment of reported but
unpaid claims and the unexpired portion of pre-paid (for example annual)
premiums. In effect, the capital and free reserves represent the solvency
margin and are intended as the last asset resource should the technical
reserves prove inadequate.

Relating these considerations to natural hazard peril insurance, there are
two particular factors. First, although catastrophes are accepted as severe
but infrequent events, in accounting terms (Generally Accepted
Accounting Principles (GAAP)), they cannot be precisely forecast as to
timing or amount. Secondly, over 80 per cent of the insured catastrophe
liabilities fall under reinsurance contracts placed mostly outside the
Caribbean. These two factors prompt a local insurer firstly to determine
how to prudently reserve for the net liability retention (approximately 20
per cent) before the catastrophe event occurs, and secondly consider how
to ensure that the reinsurers are financially secure enough to meet their
liabilities fully and on time for the lion’s share (over 80 per cent) of the
liabilities.

On the first challenge, Caribbean insurers were, until recently, discour-
aged by existing tax laws from setting up specific reserve provisions for
catastrophe perils before a catastrophe event. Several Caribbean coun-
tries are now permitting tax deductibility for such dedicated reserves.
Without this dispensation, very little of premium paid becomes available
to meet future catastrophe claims liabilities under issued policies. In the
absence of a natural hazard event, less than 20 per cent of premiums cus-
tomarily see their way to increasing free reserves. Operating expenses can
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characteristically consume 40 per cent of premiums, income tax about 35
per cent, and a 40 per cent dividend policy on the remainder would use
up a further 10 per cent, thereby leaving approximately 15 per cent to be
passed on to free reserves. Hence, in the policy holder’s interest, dedicated,
properly monitored, tax deductible catastrophe reserves should be
allowed.

Some larger and special risk categories (for example power utilities), have
also over recent years found it impossible to obtain full, and in some cases,
any, affordable insurance. On occasions such risks have voluntarily devised
very high self-insured deductible levels aimed to cover the expected loss
damage potential and separate self-insurance funding for business inter-
ruption. These risk management arrangements have served to attract
greater levels of insurance/reinsurance cover for the higher, less exposed,
risk levels. Furthermore, the insurance cost and availability difficulties have
prompted trade associations (for example the Caribbean Hotel Association
(CHA)), to employ risk-management techniques and/or offshore captive
insurance company arrangements to buy reinsurance on a group basis.

A catastrophe insurer’s gross potential liabilities (potential losses on sums
insured under natural hazard peril policies) can run into hundreds of mil-
lions, if not billions, of dollars. The gross liabilities are reducible to net
liabilities though reinsurance. Provision also needs to be made for so-
called second event ‘reinstatement’ scenarios, as reinsurance contracts
customarily vary from the primary policies’ provisions by limitations on
protection amounts available for second (and subsequent) catastrophe
occurrences during any one reinsurance contract period. At present, a
majority of primary insurers’ reinsurance contracts cover second event
catastrophe losses.

Clearly, a company’s capital and free reserves, plus any dedicated cata-
strophe reserves (and corresponding assets), need to be readily realisable
for these purposes. The assets held to cover a company’s insurance or
‘technical’ reserves should not be considered as available for catastrophe
claim payment purposes as these technical liability reserves are constituted
for their own specific purposes — customarily to cover prior known reported
outstanding claims and the unexpired portion of pre-paid (for example
annual) premiums. These observations argue for an insurance company’s
capital and free reserves plus any dedicated catastrophe reserves, to be
seen as strong enough, and readily available, to meet rationally estimated
net-of-reinsurance catastrophe liabilities. This paper will show how the
pooling of catastrophe risks also improves the efficient frontier for a more
optimal capital/exposure ratio.

An insurance company’s investment policy should also select investment
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instruments which best meet the purposes for which policy holders pur-
chased their insurance, i.e. the invested funds should be secure and avail-
able for meeting aggregated claims at unknown future dates. One consid-
eration must be the secondary potential of natural hazard events to
adversely affect local financial markets at the time asset realisation is
required. Specific regulations should support the view that preferred
instruments are found in hard currency financial markets least likely to be
impacted by natural catastrophes. Likewise, instruments should be placed
in open financial markets entirely on an ‘arm’s length’ basis (without any
strings attached, as opposed to some existing regulations which allow up
to 20 per cent of assets to be held in intra-industry group holdings).

Regulatory improvements and mitigation of financial risks

The catastrophe insurance market has a parallel with the overall financial
services regulation, whereby the ‘hazard’ to be mitigated may be a
liquidity crunch with a potential for a run on a banking system. A natural
hazard could provoke a run on an insurance system. Contagion effects,
albeit for different reasons, can occur, and in the insurance case this is
particularly evident following catastrophes in which the supply of capital
has been compromised and demand for coverage surges. In both the bank-
ing and insurance examples there is the potential for a secondary ‘hazard’
of public recriminations if the regulatory performance before the event is
perceived to have been inadequate.

Development of strong effective and harmonised insurance regulation,
therefore, is recommended to include:

€ Minimum capitalisation requirements for local carriers and brokers;
@ Solvency and liquidity levels, and adequacy of technical reserves;

@ Adequate asset/liability management (including maturity and currency
matching where applicable), as well as reinsurance credit risk;

@ Incentives and requirements (including tax concessions) to build up
catastrophic reserve funds to minimum required levels;

€ Minimum standards for non-ceded retention of local coverage;

@ Accurate verification and valuation of companies’ balance sheet
entries to ensure adequate financial capacity to cover claims;

@ Increased allowance for overseas investments of insurance assets;

@ Industry entry requirements, including admission of suitable foreign
competitors;

@ Requirements to verify security and reliability of overseas reinsurers
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who take on portfolios of local coverage;

® Linkage of insurance regulation to building code compliance prior to
providing insurance coverage, or to discounts based on vulnerability
reduction measures;

€ Monitoring and inspection techniques;
# Conditions for revoking licenses and shutting down operations;

@ Consolidated regional and institutional harmonisation of
regulators/supervisors.

Recent limited-basis pooling initiatives

For the most part, government physical assets such as buildings, schools,
libraries, roads and some hospitals are uninsured or underinsured.
Exceptions include Barbados, where the government-owned Insurance
Corporation of Barbados is responsible for insuring public assets.
Additional exceptions include properties owned by statutory corporations
such as port and airport authorities, as well as utility companies that can
independently access the insurance markets.

Utility companies, in particular, have been actively considering a regional
self-insurance programme with the Caribbean Development Bank (CDB)
and the Caribbean Electric Utilities Service Corporation (CARILEC), in
order to reduce insurance cost. Although it is still in the conceptual stage,
the programme’s principal concepts include a backstop credit line in the
initial years of premium accumulation. As the fund grows, the utility
companies should rely less on the line of credit until it eventually
becomes a standby support to be used only after the fund is depleted
because of claims arising from a catastrophe event at the uppermost loss
levels.

The Barbados Light & Power Company Limited (BLP) started its own
self-insurance programme, due to unavailability of Transmission and
Distribution (T&D) catastrophe insurance coverage in 1993, and the
subsequent extraordinary high rates to obtain the coverage, estimated at
25 per cent of the estimated losses of assets in a catastrophic event. The
fund is composed of cash and committed lines of credit. Similar to the
regional approach, the lines of credit are to be used only after the cash
portion of the fund is depleted. BLP is now able to look at its insurance
needs from a more reasonably priced excess-of-loss layer, above the level
of its self-insurance fund. The company estimates very significant annual
premium cost savings.

In 1993, the Caribbean Hotel Association retained a US-based risk man-
agement firm to perform a pan-Caribbean study regarding windstorm risks
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to its members’ properties to see if there was some way of reducing the
upward spiraling costs of insurance. The computer-generated wind study
performed by a sub-contractor of the risk management firm provided a
probable maximum loss profile of the region and divided the Caribbean
into six different risk zones. The study suggested that there appeared to be
enough diversification of risks among these zones to allow a regional
insurance company for the CHA properties to survive a 1.3 per cent prob-
ability of a major storm disaster event. Using the expected loss (EPL)
information as the starting point, and based on their own financial mod-
elling capabilities, the risk management firm determined a capitalisation
figure for a regional insurance company to sell ‘all risks’ property insur-
ance to each of the 1,000 or so CHA members. The risk management firm
then created, and today manages, a Bermuda insurance company whose
exclusive clientele are members of the CHA.

Incentives and disincentives to risk-based pricing

For many home owners, the answer to soaring insurance rates, during the
three years following 1992, was to reduce or eliminate their coverage.
With the lack of statistics, it is difficult to measure the degree to which
capital stocks are under-insured, though 30 per cent is estimated in the
insurable housing sector, and in most ESC countries few government
assets and buildings are insured. From an insurance industry perspective,
under-insurance is business lost which would otherwise carry little incre-
mental acquisition cost. Furthermore, policy holders who terminate their
insurance seldom return. Insurance is a discretionary expense and, once
terminated, becomes excluded from buying patterns. Local government
is, of course, concerned, since the greater the non-insurance (or under-
insurance) by a population, the longer it takes for the local economy to
recover from catastrophic events.

Two local trends, as yet slowly evolving, may suggest some change in
strategy in the markets. The first is the setting up of tax deductible dedi-
cated catastrophic reserve funds by a few insurers. This, at current under-
stood levels, will take a long time to justify reduced reliance on reinsur-
ance. Secondly, there is some increase in the buying of ‘excess-of-loss’
reinsurance as opposed to the traditional ‘proportional’ or ‘quota share’
reinsurance. The former is perceived to be more costly up front, making
this strategy affordable only for the financially stronger companies; how-
ever, its use can permit better risk management and accumulation of
capital for well managed companies. Further trends include several
nations’ regulatory reforms which embrace very much needed increased
minimum capital requirements and tighter solvency ratios for insurance
companies.
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Regrettably, from an overall disaster mitigation standpoint, there has
existed for Caribbean catastrophe insurance companies a strong economic
rationale inhibiting the spread of vulnerability reduction measures via
insurance incentives. As earlier discussed, blanket reinsurance pricing
across a whole portfolio works against encouraging insurance companies’
adoption of individual risk discriminatory premium pricing. This argu-
ment, on the surface, is valid and is exacerbated by the market’s fierce
competition for reinsurance commission revenues.

Insurance companies, therefore, have perceived that their primacy lies in
obeying the reinsurers’ imposed broad pricing methodology and defend-
ing their reinsurance commission revenues. They fear that significant
premium discounts for the better protected risks (however well merited),
cannot be balanced by surcharging the poorer risks, and that they would
end up paying the shortfall in reinsurance premium from their own
pockets. Given that characteristically the reinsurers’ share of catastrophe
policies’ premiums exceeds 80 per cent, one can appreciate the basis of
insurers’ attitudes. One could argue that an insurance company should be
better off with a portfolio of the better risks, to which discounts had been
awarded and would result in fewer claims; this argument, however, has
little support because such a strategy implies the loss of the reinsurance
commission from the poorer risks no longer insured. This is not, however,
necessatily seen as an incentive to reinsurers who take on the bulk of
overall catastrophe liabilities, i.e. both the good and poorer risks, since it
would imply closer and better monitoring of costs, and more highly dif-
ferentiated risk pricing.

In addition, Caribbean primary insurer attitudes were also influenced
until three years ago by the former tariff market mechanisms which
worked to limit price competition. One particular segment of the insur-
ance industry, however, has for over a century been practicing vulnera-
bility reduction as part of its underwriting practices: insurance companies
patticipating in the Factory Mutual (FM) system and the Industrial Risks
Insurers (IRI) consortia based in the USA impose stringent design
criteria and supervise construction as preconditions for underwriting a
property. As a consequence, participating companies, some of which have
had links to business in the Caribbean, have a much better understand-
ing of the true risk to which a property is subject and are able to offer
much lower premiums than traditional insurance companies.

However, as has already been mentioned, the two inhibitors to encourag-
ing vulnerability reduction measures via premium incentives themselves
suffer from being non-discriminatory from a reinsurer’s standpoint. Both
the blanket portfolio reinsurance premium rate and the reinsurance
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commission being commonly priced on all ceded premiums, do little to
promote overall risk quality in a reinsurer’s accepted portfolio of risks.
There are some profit commission arrangements, very limited for ‘cata-
strophe’ reinsurance specifically, whereby the earned reinsurance com-
mission rate varies by the loss ratio experienced — i.e. from the claims
incurred. Such arrangements still do not directly address portfolio risk
quality improvement.

The adaptation of the working of reinsurance premium pricing and rein-
surance commission mechanisms is feasible to meet the objective of
encouraging improvement in the risk quality of portfolios, and hence
allowing discriminatory premium pricing for vulnerability reduction
measures by policy holders. What is first required is a set of meaningful
and workable risk quality criteria mutually agreed by an insurance com-
pany and reinsurers. The implementation of risk-based premium pricing,
to be successful, would therefore require a comprehensive hazard mapping
effort, the inventorying of all typologies of structures and contents with
respect to vulnerability, and certification by engineers of individual risk
characteristics. Coupled with the actuarial estimates of event probabili-
ties and intensities, and identifying market values which can be used to
calculate probable losses, such an exercise would thus set the base for a
more accurate catastrophe risk accounting methodology in the Caribbean
insurance industry. This would include classifications of:

€ Hazard mapped locations;
@ Building type and structure vulnerability characteristics;
@ The same as above for building contents;

@ Engineering certification for individual risk characteristics — needed to
retain discipline and deter discounts being given for ‘sales’ reasons;

@ Application of the above to actuarial/statistical distributions of event
probabilities and intensities;

@ Determination of fair market value of properties to combine the above
factors in establishing expected loss amounts.

To implement such a process, which reflects preconditions for improve-
ments in the insurance markets, it is recommended that a Caribbean
privately funded insurance services office be established. Such an institu-
tion, which could operate at a regional or sub-regional level, would be
well positioned to develop insurance plans by asset class and advise on
prospective loss costs, taking into account individual risk characteristics.
This would permit primary insurers, at their option, to use such standard-
ised class plans and loss costs in pricing their products. At the request of
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insurers, such an office would also provide reinsurers with pertinent data
which could facilitate the negotiation of reinsurance contracts.
Additionally, functions such as inspections of individual properties would
be conducted when requested by individual insurers. A key function
would also be to maintain updated insurance and risk data on the local
industry.

Factors affecting catastrophe insurance demand

Insurance policies cover the ‘natural’ catastrophe perils of earthquake,
volcano and storm; the last embraces declared hurricanes (>75 mph sus-
tained winds), windstorm, flood and storm surge. Volcano and flood cover
is practically unattainable in some areas recognised as particularly prone
to these events (for example Montserrat).

Since the late 1980s, full value coverage for catastrophe perils has gen-
erally been limited by claims deductibles expressed as percentages of the
full insurable values. For earthquake, these deductibles are characteristi-
cally 5 per cent, and for hutricane 2 per cent. Soft market conditions in
some limited areas have reduced the latter to 1 per cent.

The impact of claims deductibles can be severe to policyholders. As an
example, a dwelling valued at $100,000 would only recover above the
$2,000 deductible. This amount can be sufficient to meet repair costs for
characteristic partial roof damage but this is a very material amount when
related to average disposable income levels.

Policy conditions also provide for the amount of claim to be reduced to
the extent the amount of insurance purchased (sum insured) is less than
the full insurable value at the time of loss (the ‘average clause’). Some
variations of this exist — for example the adjustment is only made if the
policy sum insured is less than 85 per cent of the full market value. Policy
holders in Caribbean nations with weak currencies and/or high inflation
are especially vulnerable to these provisions.

Socioeconomic and behavioural factors also merit consideration on both
the supply and the demand sides of the catastrophe insurance market and
it is helpful to segment property assets into their ownership classes:

Private Dwellings  Small/Indigenous, Medium, Large
Private Businesses Small/Informal, Medium, Large
Public Ouwnership  Building Structures, Utilities, Public Infrastructures

With regard to private dwellings and business properties, the owners’ dis-
posable income levels comprise an important factor in the demand for
catastrophe insurance, the annual cost of which is near 1 per cent of a
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structure’s value. This substantiates the observation that the small/
informal sectors only purchase catastrophe insurance to the extent of
lending institutions’ requirements (and these can be limited to the
amount of outstanding loan principal balances). It is estimated that
between 25 per cent and 40 per cent of dwelling stock is uninsured with
the small/indigenous segment being the least insured. Furthermore, insur-
ance premiums are higher (less affordable) in areas such as the OECS
Leeward islands which suffer frequent storm events.

Medium and large dwelling owners, without the same affordability con-
straints, almost universally carry catastrophe insurance, as is the case with
medium and large business property owners. In the case of the latter,
business interruption insurance (stoppage as a consequence of catastrophe
perils), is seldom purchased although this could mitigate employers’ loss
of income and employees’ loss of pay while a workplace was idle. Larger
businesses, especially, have access to insurance brokers (as opposed to
insurance companies’ own agents), who are adept at placing covers with
‘foreign’ insurance companies, i.e. companies operating without local reg-
istration, characteristically from the USA or Europe. Such arrangements
are especially prevalent in those Caribbean nations where foreign cur-
rency is readily accessible for premium remittances.

Given that small property owner segments in the less advantaged sectors
do not partake of insurance coverage, it is interesting to note that the
Barbados government recently created the Poverty Alleviation Fund
under the responsibility of the Minister of Social Transformation. In
concept this could perhaps serve as an agency for simple building struc-
ture vulnerability reduction measures being implemented (possibly with
hands-on assistance from Defence Force members). To some small
dwelling and business property owners, traditional insurance is a little
understood or respected mechanism. For these sectors, a non-traditional
approach via the property tax mechanism could offer a worthwhile level
of pre-event risk funding. Simultaneously, governments as a matter of
ongoing policy should undertake public education programmes and pub-
licity on risk management and the prudent use of insurance for protection.

A modest property tax surcharge could fund a flat amount for storm damage
essential repair costs (possibly geared to property square footage). Access
to the programme could be made conditional on property owners’ com-
pliance with elemental storm protection measures (for example roof
straps), the materials for which could be provided free. A side effect
would be that the arrangement, being independent of the catastrophe
insurance market mechanism, would not disturb the available market
levels of insurance or reinsurance capacity. As illustrated in the subsequent
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sections of this paper, a sub-regional insurance pool might accumulate
surplus capital out of which periodic limited ‘dividends’ could be paid out
to support complementary financing for repair costs in the above men-
tioned sectors which are generally ‘uninsurable’ from the industry’s stand-
point.

This concept would appear to address directly, at modest cost, the goals
of actualising vulnerability reduction measures and providing pre-event
funding for essential repairs. Accomplishments towards these combined
goals would diminish both the direct and indirect socioeconomic conse-
quences of storm events. Such a programme could also be facilitated by a
standby credit arrangement from an international funding agency, as
already exists for the OECS countries at country level.!

Competitiveness of the industry

Most of the indigenous/local insurance companies were founded some 30
years ago, having previously operated as general agencies or branches of
foreign (mainly UK) insurers. For the most part, local companies continue
today as insurance units of trading and financial companies whose profit
strategies centre on their role as agents for a wide range of products and
services.

Three primary classes of insurer transact catastrophe insurance (as
opposed to reinsurance) in the Caribbean:

1. Locally registered insurance companies regulated by the insurance
supervisors of each nation.

2. Regional insurance companies registered in each home country but
also conducting business in other Caribbean countries in which they
operate.

3. ‘Foreign’ insurance companies — so called because they are regulated
and based outside the Caribbean, mainly in Europe and the USA.

It is estimated that the first two have the large preponderance of small
and medium-sized dwelling and commercial business; while the latter has
a significant and growing share of the larger commercial risks segment. Of
the ‘foreign’ companies, several are exempted from most local regulation
and taxation. Bermuda and Barbados are the largest centres for exempt
companies.

Developments within the WTO and CARICOM trade liberalisation gen-

IOECS Emergency Recovery and Disaster Management Programme, funded by IBRD/IDA to
undertake mitigation investments, post-emergency reconstruction investments and institutional
disaster preparedness.
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erally are progressively blurring the original demarcations between the
three primary categories of insurer. Today, foreign companies have little
practical difficulty in accessing the business they want in nations with
reasonable access to strong currencies. They can either issue a ‘foreign’
policy (for example from the USA, Canada or the UK), or they can make
a ‘fronting’ arrangement with a local company under which almost all the
risk bearing is reinsured back. The selection of method employed gener-
ally depends on the relative ease and cost of purchasing foreign currency
for premium payment.

Foreign companies are adept at merging Caribbean risks into multi-
national package programmes especially for Caribbean subsidiary opera-
tions of multi-national corporations. Foreign companies tailor-make policy
coverage and insuring large structures often using insurance risk-manage-
ment techniques seldom encountered in local Caribbean markets. The
larger local companies realise the need to compete on technique as well
as price but can be deterred from such initiatives because of the relative
rigidity of their reinsurance programmes which are primarily geared to
run-of-the mill heterogeneous small and medium-sized risks. Most local
companies’ strategies are primarily geared to generating the normally
higher margin reinsurance commission levels available from their con-
ventional insuring practices. Foreign insurers, on the other hand, primar-
ily seek profit from their individual risk underwriting expertise, acknow-
ledging that expense elements of the premium need to always be kept
competitively low.

The practice of insurance in the Caribbean is advanced in comparison to
most emerging economies and this probably reflects the recognised
exposure to natural hazards, as well as the growth of the tourism industry
which demands insurance services to protect its capital investments.
However, the local insurance industry, while effective in transferring
risks, requires improvements in risk underwriting and the ensuing ability
to discriminate between risk ratings of property risks to encourage pre-
insurance loss mitigation measures. These will, in the long run, reduce
the costs of insurance for both recipients and suppliers. The next section
of this paper discusses methods whereby local insurers, policy holders,
property owners and governments can significantly lower the overall
price of insurance, and therefore increase competitiveness through phys-
ical vulnerability reduction measures. Such actions should represent a
basic underlying strategy for reducing risk in disaster-prone regions.
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Mitigation, self-insurance and vulnerability reduction
measures

The natural risk exposure of Caribbean economies implies that even
while exploiting the insurance mechanism in the most cost-effective
manner, this will still result in higher relative premiums compared to
other regions in the world. Besides the advantages of risk pooling (dis-
cussed below) which allows diversification of risk and better leverages the
available capital, another major source of both premium and risk reduc-
tion consists of physical measures to reduce the structural vulnerability of
properties and critical assets. Very modest investments in mitigation,
such as roof straps to protect against hurricane force winds, can reduce
loss exposure substantially, sometimes by as much as 50 per cent. Such
measures need to be accompanied by regulatory enforcement of building
codes as well as insurance-based incentives which can be achieved
through the standardisation of data on construction code ratings and
property risk characteristics. These resources can also be harnessed to
develop publicly sponsored quasi-insurance schemes for vulnerable low
income communities, in order to instill a framework and awareness about
the costs and benefits of both physical and financial risk management
tools.

While the insurance mechanism can be considered a strategic financial
instrument for transferring risks which are too intense to bear by individ-
ual property holders, both public and private sector, the insurance tool
should be used only once all other ‘manageable’ mitigation measures have
been exhausted. As confirmed in the section below, the manageable part
of the risk, which can be reduced via physical measures, has a great poten-
tial for reducing the underlying structural risk to physical assets, with the
ensuing effect of dramatically reducing the potential ‘loss value’ of prop-
erties at risk. This, in turn, has the benefit of commanding lower premi-
ums for such exposures for whose residual non-manageable risks should be
transferred via the insurance market. The specifics of such measures are
discussed in this section, as well as the hazard information requirements
needed to establish the underlying data for classifying insurance risks
properly. In addition, these concepts are also applied to managing risks for
low-income communities where a policy of explicit but limited govern-
ment insurance can be coupled with mitigation activities that begin
‘transferring’ such risks away from the public sector.

The mitigation of catastrophe loss (direct loss, ensuing reconstruction
debt and other adverse consequences) includes the following strategies
which can reduce structural and financial vulnerability under pooled or
non-pooled insurance arrangements alike:
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a. Vulnerability reduction physical measures;
b. Use of building codes and other regulatory measures;

c. Generation and availability of information on hazards, vulnerability
and risk;

d. The contributions of the insurance industry.

Vulnerability reduction measures are broadly accepted as the highest-
impact mechanisms to reduce catastrophe loss as they operate before the
event to neutralise the impact of physical forces. The insurance mech-
anism, on the other hand, is limited to providing monetary compensation
after loss has been incurred. Furthermore, only part of the insurance pre-
mium dollar is available to compensate losses as over half is customarily
consumed by operating expenses and taxes. The dollar expended on
vulnerability reduction (for example roof strap retrofitting) retains a very
lasting physical protection value.

Empirical data showing vulnerability reduction cost/benefit yield poten-
tial are not maintained. However, regional civil engineering experts esti-
mate that, on average, expending 1 per cent of a structure’s value on
vulnerability reduction measures can characteristically reduce the probable
maximum loss (PML)! from windstorm (CAT III, 120 mph+) by at least
a third. For example, a $100,000 dwelling’s pre-retrofitting PML of $10,000
would become $3,000 after retrofitting. Such retrofitting is customarily
focused on roofs, openings and claddings, and can often be effectively
installed by the property owner. Similarly, it was reported from Trinidad
that relatively simple measures (tying walls to foundations, walls to walls,
walls to roof supports, and roof supports to roof sheeting), provide effec-
tive structural cohesion that can withstand high winds and flash flooding.

Past hurricanes illustrate all too well the cost of indifference to vulnera-
bility reduction measures. Nearly a third of the 1988 Jamaica Hurricane
Gilbert direct losses (totalling $956 million) were primarily caused by the
loss of roofs from dwellings, most of which would have been prevented by
effective and inexpensive roof strapping. Hurricane Andrew in 1992
severely ravaged dwellings in Florida as a result of construction code viola-
tions, shoddy workmanship and inadequate inspection enforcement.

'PML differs from EPL in that PML reflects an estimated ‘maximum’ loss from an event with a
specified intensity and estimated probability, and which is used as a ‘reference’ benchmark to
calculate insurance capital requirements and potential losses within a reasonable time frame.
EPL, on the other hand, reflects the mean expected loss over a range of events and frequencies.
In this regard, PML can be seen as identifying a ‘tail’ on the loss distribution function which is
considered the reference point at which insurers and property owners may consider the need for
undertaking preventive risk management actions and holding sufficient capital reserves to cover
such an eventuality.
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International aid and development funding agencies, besides sharing con-
sternation at delays, disruptions and increased costs, have the strong view
that wisely planned hazard and vulnerability reduction efforts and fund-
ing before a catastrophe pay excellent dividends in reducing economic
impacts. Mitigation expenditures are a very small fraction of the funds
spent on reconstruction in the aftermath of catastrophes.

The use of building codes and other regulatory measures capable of
encouraging mitigation can be divided into two categories:

Non-structural:  Identification of hazard-prone areas and limitations
on their use
Land-use allocation and control
Incentives

Structural: Use of building codes and materials specifications
Retrofitting existing structures
Use of protective devices.

Non-structural/regulatory/risk rating measures
Non-structural measures are in use in the Caribbean but on a very limited
basis. Hazard mapping, although resource and time intensive, has to be
considered the fundamental underpinning of any meaningful strategy for
catastrophe mitigation. Hazard mapping in particular has critical applica-
tion to a rational catastrophe insurance market mechanism, and hence to
rational reinsurance pooling arrangements. To set the base for providing
reliable planning information, governments of the Caribbean should con-
sider as a priority the mapping of hazard locations (and appropriate zoning
regulations) throughout each country, and the inventorying of all proper-
ties and physical assets (including building code classifications) to be
reflected on such maps and information databases. Such measures are not
only useful for hazard planning purposes, but also provide the actuarial
basis for localised insurance pricing of assets in all zones.

The establishment of comprehensive ‘risk data’ information bases also
permits the insurance industry to participate in loss mitigation incentives
by providing tools to better understand and price local risks. Such inform-
ation allows detailed characteristics, such as building code ratings, to be
taken into account when determining potential loss costs to be used in
rating insurance coverage for individual properties. This results not only
in fairer prices for insurance but also provides an economic incentive for
communities to strengthen their building codes and enforcement.

Insurers can take a number of steps to help promote investment in vul-
nerability mitigation measures and to reduce potential loss profiles on
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underwritten risks. For this purpose, industry service functions could be
established under a specialised industry sponsored office (similar to the
Insurance Services Office in the USA), in order to assign ‘grades’ to com-
munities based on the quality of their building codes and their enforce-
ment. For this, a grading schedule reflecting building code enforcement
can be established for qualifying communities which may be eligible for
premium discounts. Under such a programme, grades would be assigned
to local communities based on structural factors as well as public protec-
tion services (for example, disaster preparedness, fire fighting capability,
etc.) which are available. Loss cost estimation and associated premium
levels should, in addition to the above factors, also be based on the char-
acteristics of individual properties, including location and risk exposure
in accordance with the hazard mapping information discussed above.

Structural measures

Structural measures have also made only limited headway in the Caribbean.
The Caribbean Unified Building Code (CUBIC) has now progressed into
useable codes in several nations but, as was recently observed, these
improved codes lack any effective enforcement practices. Limited progress
on retrofitting can be attributed primarily to the lack of incentives and
concerted leadership in the promotion of benefit features and practices.

A fee-based approach which might result in more effective enforcement
actions would be to set up a Bureau de Controle type firm at the regional
level, with the responsibility to inspect building during the construction
cycle. While political decisions would need to be made to permit such an
entity to operate as a regional private concern with fees charged to either
property owners or their financiers, the benefits would be direct given the
economic incentives for such a firm to ensure that the code was complied
with. Such entities could also enter into cost sharing arrangements with
banks and insurance companies as well as property owners, to share the
costs more broadly.

For structural measures, information exists on demonstrably worthwhile
mitigation technologies. However, a major exception relates to cata-
strophe event return period probabilities which are essential in determin-
ing the cost/benefit trade offs of different types of mitigation actions. For
this, historical patterns are limited to a few centuries; also changing
and/or unmeasured patterns (for example the Greenhouse effect and El
Nifio) exacerbate the challenges of forecasting frequency probabilities.

However, even the extensive information available is too seldom articu-
lated in layman language of practical use by those who should derive the
most implementation benefits. These include development decision-
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makers as well as professionals and artisans in the construction (and
retrofitting) fields. Recommended reading includes ‘Managing Natural
Hazards to Reduce Loss’ in Disasters, Planning and Development: Managing
Natural Hazards to Reduce Loss, OAS, 1990.

Strategies linked to insurance usage

For non-structural technologies, clear and durable on-the-ground markers
could disseminate valuable information. Such could display floodwater
and wave surge expected levels. Structural information techniques could
include sample skeleton structures (perhaps mobile) which would display
practical retrofitting installations. More important than anything else,
however, is the need for government, civic and private (including insur-
ance companies) to grasp initiatives for mitigation implementation.

There is no empirical data on self-insurance usage. Public utilities
(CARILEC and Barbados L&P) have such programmes which include
standby credit mechanisms to provide liquidity during build-up of the
self-insurance funding amounts. An argument can be made for tax
deductibility of such dedicated funding, as the considerations are analog-
ous to the tax deductibility allowed insurance companies for essentially the
same purposes.

So-called ‘Captive’ insurance company arrangements contain self-
insurance features. In these, industry affinity groups, for example the
Caribbean Hotels Association, enter into insurance purchasing combina-
tions. They can include the joint capitalisation of an offshore captive
insurance company, which could have the function of carrying the ‘claims
deductible’ exposure of shareholder property owners in the manner
described earlier. This is an example of risk and reinsurance pooling.

In the wider socioeconomic context, the broad-brush practices used for
risk rating serve to discourage building structure vulnerability reduction
measures. Outside the Caribbean such measures are very prevalent and of
proven effectiveness to mitigate catastrophe destruction and disruption.
Insurance companies, with the full concurrence of their reinsurers, offer
significant premium rate differentials conditioned on the specific location
and physical risk characteristics of properties insured.

Empirical data showing the vulnerability reduction (VR) cost/benefit
yield potential is not standardised. However, a respected ESC civil engi-
neering firm (CEP Engineering Ltd.) has compiled the following table to
summarise estimates of the VR measure expenditures required to reduce
by 50 per cent the Probable Maximum Loss (PML) from a category 3 (120
mph+) hurricane:
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Table 7. Characteristic Expenditure on VR Measures Required to
Reduce CAT 11l Hurricane PML by 50 per cent (expressed as percentage
of overall building value)

New Construction  Retrofitting

Construction Categories:

Dwellings
A. Reinforced concrete and masonry 1.2 1.8
B. Lightweight roof and masonry walls 1.5 22
C. All lightweight construction 2.2 3.4
Commercial/industrial/public
A. Reinforced concrete and masonry 13 2.0
B. Lightweight roof and masonry walls 1.7 2.8
C. Steel structure and lightweight cladding 2.8 3.8

As an example, a $1,000,000 value Class B commercial structure, with-

out deliberate VR measures, could typically be assessed at a 10 per cent
($100,000) PML for a category 3 hurricane.

Estimates suggest that VR measures costing $17,000 (new) or $28,000
(retrofitted) would reduce the PML by 50per cent to $50,000.

Hurricane vulnerability reduction (VR) measures for structures

Cost/benefit yield estimates

The methodology for determining VR cost estimates to yield a 50 per
cent reduction in Probable Maximum Loss (PML) from a category 3 hur-
ricane (Saffir-Simpson scale, above 120mph wind speed) is illustrated
below. This category storm is generally recognised by insurance markets
for damage exposure estimations.

The approach used! was first to express the category 3 maximum wind
speed as 1 minute pounds per square foot pressure. As the mean value, the
figure of 2.25 per cent was employed, representing the estimate of the
incremental VR measures’ cost for a new dwelling structure. This figure
was deduced from 20 years of professional experience on both design and
retrofitting consulting, as well as many on-the-spot surveys of post-
hurricane damage scenarios. Original estimates were compared and
adjusted using other information sources, including Munich Re’s published
materials. In particular findings showed:

'Source: CEP Engineering, T. Gibbs, Barbados.
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1. Not unexpectedly, VR retrofitting proves more expensive than VR
measures implemented at the time of original construction.

2. Caribbean industrial purpose structures, as opposed to regular com-
mercial structures, customarily have the least storm resistant designs
and materials.

3. From insurers’ observations, storm damage to contents characteristi-
cally runs at twice the damage cost to the respective structures.

Following that, the 2.25 per cent mean was scaled to VR cost estimates
for the several construction and occupancy use classes. The methodology
and judgement incorporates reasonable confidence on the potential of
VR measures, at the indicated cost levels, being able to reduce hurricane
damage (and PMLs) by 50 per cent. This confidence is founded on post-
hurricane surveying and information from clients who have adopted
similar VR measure recommendations.

It should be made clear that estimates shown in the table are necessarily
broad averages for the classes shown (see Table 8). Individual structures
have individual structural, exposure and location characteristics which
can vary their VR performance from the averages displayed.

The illustration shows that implementation of VR measures, after a CAT
premium rate reduction of 25 per cent (0.60 to 0.45), has served to
decrease the Risk/Premium ratio (‘b’) from 13.3 to 6.7 — an improvement
of almost 50 per cent.

Clearly, the above measures, if disseminated and implemented across the
capital stock assets of Caribbean countries, would not only dramatically
reduce post-disaster economic strain on the government and on private
individuals, but would also permit much broader usage of the insurance
mechanism as a less costly policy and risk management tool. While the
analysis of pooling and risk transfer in the following sections of this paper
is based on existing premiums based on current, but limited, VR practices,
the incorporation of such VR practices on a broad scale could potentially
halve the price of insurance protection and thus broaden its usage on a
much wider scale. One sector, however, which requires special attention
and which, to date, is not equipped to afford insurance or be insurable, is
the low-income communities which remain the responsibility of regional
governments in terms of disaster assistance and recovery.
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Table 8. lllustration of Impact of Hurricane Vuinerability Reduction
(VR) Measures on the Risk Premium/Risk Amount Ratio

Assumptions:

1. Building Structure Hurricane PML:
Before VR retrofitting 10%
After VR retrofitting 5%

2. Policy claim deductible is 2% x sum insured
3. Sum insured is $500,000

4. Premium rates (%) are: Full rate  Catastrophe (CAT) element
Without VR measures 1.00 0.60
With VR measures 0.75 0.45

Risk premium/risk amount ratios
Before VR measures After VR measures

Sum insured ($) 500,000 500,000
PML 10% 5%
PML ($) 50,000 25,000
Claim Deductible 2% (%) 10,000 10,000
Net Insurance Liability ($) 40,000 15,000
CAT premium rate 0.60% 0.45%
CAT Premium (%) 3,000 2,250
Ratios:

a. Risk premium/risk amount 7.50% 15.0%

(3,000/40,000) (2,250/15,000)
b. 1/a 133 6.7%

Developing insurance for low-income communities

One of the primary challenges for governments in disaster-prone regions
is the protection of low-income communities and the development of
incentives for community participation in risk management measures.
The properties, particularly the housing stock of low income communi-
ties, are generally fragile, and this fact makes them difficult to insure even
if affordability was not an issue. However, affordability is an issue, and
therefore governments have the dual challenge of promoting structural
measures to reduce the vulnerability of low-income housing assets, and
improving the economic welfare of such communities to begin to allow a
phased-in process of risk management using the insurance mechanism.

Due to the above factors, it is imperative that governments in disaster-
prone countries, such as those in the Caribbean, exploit to the fullest
extent the range of tools available for hazard mitigation in order to reduce
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exposures of the dwellings of low-income communities, while at the same
time making transparent what the government risk liability consists of,
and what risk liabilities should be borne by the communities themselves.
This sort of strategy calls for a two-track approach whereby public funds
for ‘mitigation works’ are made available to these communities in
exchange for an explicit public insurance policy which is limited in its
coverage, but which allows low-income communities to be adequately
protected if they follow the appropriate practices of vulnerability reduc-
tion. Non-participating individuals or communities, while not completely
exempt from aid in the event of a major catastrophe, would nevertheless
receive a lower priority than those home owners who had taken pro-
active measures in mitigation, and who thus would be explicitly covered
for insurance purposes — up to a specified limit — by the government. Such
a system would engender inter-community competition in vulnerability
reduction measures, and at the same time raise the level of awareness
regarding the nature of insurance policies and risk sharing.

It should be noted that the implementation of a public insurance scheme,
such as the one outlined below, is a medium- to long-term endeavour
which requires a process not only of self-management of risks, but also an
educational process to ensure that affected communities are well versed
in the risk framework (both physical and regulatory) in which they operate.
Initial financing for the required mitigation measures under such a
scheme can be provided via public and international donor funds, as well
as through potential savings generated through insurance pooling mech-
anisms, using alternative risk transfer instruments as described below. In
the latter case, an explicit ‘social compact’ with the insurance industry
would be required for such contributions to be viable, although such a
compact would also help to promote the practice and understanding of
insurance in low-income communities for eventual usage — income levels
and structural standards permitting.

Figure 9 shows one potential financial structure for a public insurance
fund which would combine the aspects of mitigation with education and
promotion of insurance.

The scheme relies on a three-phase approach which begins with the
essential element of mitigation and incentives for vulnerability reduc-
tion. As mentioned earlier, the financing for such a phase will likely
require public contributions in terms of funding for materials and, in some
cases, skilled technicians. However, the labour cost, for the purposes of
risk sharing, would be borne by the communities themselves, as this
would be necessary to assure buy-in of the programme with the subse-
quent incentives for obtaining explicit government insurance protection.
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Figure 9. Outline of a Public Insurance Scheme for the Protection of
Low-income Communities
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The government insurance programme would attempt to defineexplicitly
the levels of loss covered by the public sector in the event of a major cata-
strophe. In this regard, it can be compared to central banking/deposit
insurance policy in the financial sector, whereby moral hazard is reduced
by having the government provide some insurance (in that case to deposit-
ors), while limiting the upside loss amounts. In the case of catastrophe
insurance, the same principle would apply, i.e. following the verification
of structural mitigation measures undertaken by such communities
(which would reduce asset risk exposure), the government would provide
explicit coverage in an amount that for example, could reach 40-60 per
cent of the property value if this was lost on account of a natural disaster.
To demonstrate the seriousness of the policy, the government would issue
insurance policies to all such home owners or dwellers showing the level
of coverage and the notional actuarially fair premium to be fully sub-
sidised by the government at the outset.

The initial notional premium would therefore constitute no charge to the
policy holder. However, the government would make it explicit from an
accounting standpoint in order to disseminate the nature and cost of such
an insurance policy. The government would also specify in the policy
statement what the structural rating grade of the property was, since that

178



MANAGING CATASTROPHIC DISASTER RISKS

would provide an input into the notional premium price paid by the gov-
ernment. Of course, the government would not be actually paying a
premium unless it deemed it prudent to build up reserves for such an
event (an option which could be viable in some jurisdictions), but it
would hold the liability to pay for damages in the event of a disaster.

The rating category shown on the policy holder’s statement would also be
reviewed periodically based on progress in the mitigation programmes
undertaken, and adjusted accordingly. For those properties undertaking
significant mitigation measures, the government could safely increase the
coverage for the same notional premium (or reduce the premium for the
same coverage), an adjustment which would be budget neutral from its
standpoint, but which would provide incentive signals to low-income
dwellers to continue undertaking vulnerability reduction measures if they
wish to partake of increased government insurance protection. Eventually,
as income levels increased in such communities or parts thereof, the
government could begin phasing in cost recoveries on its notional
premiums so that property owners themselves began paying for some of
their insurance. At this stage, property owners would also have the option
of using insurance from the private markets if this was deemed to be on
more favourable terms.

A key question which might be raised about such a scheme relates to the
possible moral hazards — that is, if a given property holder decided to do
nothing at all, would he/she naturally not count on government aid any-
way, in the event of a natural disaster? The response to this is ‘yes’, but a
very qualified ‘yes’. In other words, the government would not be able to
completely ignore a low-income property dweller following a disaster,
simply because he/she had not signed up for the mitigation programme
and the public insurance policy. However, the government could prioritise
post-disaster reconstruction and give preference to those communities
who had undertaken pro-active measures and whose ‘insurance policies’
would therefore be honoured in a timely manner. This measure in itself,
if made explicit by the government, could encourage inter-community
competition to sign up for the mitigation/insurance programme in order
to receive funding first following a disaster.

While this system does not solve all of the issues of free riders and moral
hazards, it does initiate a process of education about risk management and
insurance which in the long run could provide its own societal incentives
for communities to reduce their passive reliance on government help,
particularly if such help, and its timeliness, was prioritised according to
risk-sharing measures undertaken a priori by other communities.
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Mitigation and insurance as simultaneous and sequential
strategies

This paper has discussed the powerful tool of mitigation as a core strate-
gy in a comprehensive risk management programme. It has shown how
mitigation measures and insurance policies go hand-in-hand in the
process of risk management. Nevertheless, once all mitigation measures
have been exhausted, countries exposed to natural disasters still require
mechanisms to ‘hedge’ the remaining risks which constitute economic or
financial risks that would be difficult to avoid even by undertaking the
most comprehensive vulnerability reduction measures. Such hedging
mechanisms, which are embodied in established insurance practice, can
be structured in different configurations for the purpose of managing and
transferring risk. The following section of the paper describes how the
insurance sector in the Caribbean has structured its insurance arrange-
ments with the international market for this purpose. It examines the
implications of these arrangements in terms of managing the financial
impacts of potential natural catastrophes, including the coverage benefits
and premium costs of various strategies.

Financial structure of reinsurance contracts in the ESC

The transfer of risk for potential catastrophic liabilities constitutes a key
financial strategy in the economic management of disaster-prone coun-
tries. Risk transfer in the insurance sector generally takes the form of rein-
surance contracts taken by local insurers with international (re)insurers
who can better absorb large risks. This section examines the current prac-
tice and structure of reinsurance arrangements used in the Caribbean and
the alternative approaches used for structuring reinsurance contracts. In
particular, the modalities of proportional reinsurance treaties versus
excess-of-loss treaties, or their combination, are explored to show the
advantages and limitations of each. Such financial arrangements set the
basis for examining the range of alternative risk transfer instruments
which can be deployed under pooled catastrophe funds to manage large
loss risks effectively. The structure of these contracts point to the devel-
opment of future strategies which can deploy a more optimal balance
between capital for domestic risk retention and capital for financing the
cost of risk transfer.

The section starts by setting out the components of ‘proportional’ or ‘quota
share’ reinsurance arrangements (Table 9). These are by far the most
prevalent arrangements used by Caribbean insurance companies for cata-
strophe reinsurance purposes. Also displayed is a simplified income state-
ment using the described components (Table 10). There follows a discussion
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of excess-of-loss (XL) reinsurance with an explanation of why this mech-
anism, in wide use elsewhere, is not favoured in the Caribbean. The sec-
tion continues with a discussion of some fundamentals of reinsurance port-
folio risk management in the context of Caribbean catastrophe insurance.

Table 9. Sample Caribbean Insurance Company’s Property Insurance
Portfolio and Reinsurance Arrangements

Assumptions: $ million

1. Insurer’s total property (fire etc. and catastrophe perils) policy 100.00
sums insured, i.e. total gross exposure liabilities

2. Hurricane peril Estimated Expected Loss (EPL) assessed at 20.00
average 20 per cent x sums insured = Gross EPL

3. Average policy claims deductible is 2% times sums insured 2.00

4. Net of deductible aggregate portfolio catastrophe Gross EPL 18.00

5. Average all peril policy premium rate is 0.8% times sums insured 0.80

— producing portfolio premiums (Original Gross Premium (OGP))
6. Gross premium rate (5) is comprised of:

Non-catastrophe element (fire perils, etc.) 0.32%
Catastrophe peril element 0.48%
Total 0.80%

7. Company’s direct (before reinsurance) administrative and acquisition
expense ratio for property insurance is 30% times OGP (# 5).

8. Reinsurers allow reinsurance commission rates of:

On non-catastrophe premiums ceded 32.5%
On catastrophe premiums ceded 25.0%
Average reinsurance commission rate 28.0%

9. Proportional reinsurance (i.e. not Excess of Loss) across whole
portfolio is structured as 80% reinsured and 20% retained.
10. Respective Catastrophe Liabilities of primary insurer and reinsurers
are therefore allocated as:

Primary Insurer Reinsurers Total
Gross sums insured $20.00m $80.00m $100.00m
Catastrophe aggregate EPL  $3.60m $14.40m $18.00m
(net of deductibles)
11. Gross Claims are:

Non-catastrophe $250,000

Catastrophe — gross  $ 500,000

Less deductibles $100,000 = $400,000

$650,000

12. Investment Income is assumed at 10% of net
premium + reinsurance commissions + carry
over liquid investment balances = $44,000
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Table 10. Simplified Income Statement for Primary (reinsured)
Insurance Company Property Portfolio

Net
Income Expense halance

Assumption Entries

1 Gross premiums received 800,000
7 Direct expenses 240,000
9 80% Reinsurance premium 640,000
8 28% Reinsurance commission 179,200
12 Investment income 44,000 143,200
11 Incurred eligible claims 650,000
9 Claims recoveries
from reinsurers (80%) 520,000 13,200

The above example displays the fundamental financial parameters in
most common use in the Caribbean for risk pooling utilising the propor-
tional (quota share) reinsurance mechanism.

XL (Excess of Loss) Reinsurance employed in Conjunction with
Proportional Reinsurance

Caribbean insurers with proportional reinsurance contracts customarily
purchase an ‘inner’ layer of XL reinsurance to protect their catastrophe
peril only net retention. This XL reinsurance covers approximately the
upper 20 per cent layer of the retained (co-insured) risk under the main
proportional reinsurance contract. Reinsurance costs for proportional
covers are essentially a function of the gross premium rates and the rein-
surance commission rates allowed as related to the direct administrative
costs (assumption 7 in Table 10) of the insurance company. For the sake
of simplicity, the inner XL catastrophe reinsurance cover is not shown.

An insurance company, to select the threshold point for an inner XL
cover, will primarily consider its net worth strength, as well as the
additional cost of the XL cover. As an example using the sample shown
above (Table 10), the company had (net of reinsurance) property insur-
ance premiums of $160,000 (20 per cent of gross), which could suggest
the company having notional capital for allocation to property business
of some $40,000 (a 4:1 premium/capital ratio). The company’s remaining
capital and any free reserves (retained profits, etc.) could also be consid-
ered. Conceivably this company could have selected a $120,000
threshold, above which it would use an XL catastrophe reinsurance cover
which would thus allow ceding 25 per cent of the retained risk.

In the above example, a $120,000 threshold retention would have allowed
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invoking $10,000 in excess of loss cover (gross claims of $650,000 times
20 per cent = $130,000 retained claims, or $10,000 above the XL rein-

surance attachment point).

XL reinsurance employed as a principal mechanism for catastrophe
reinsurance

The Excess of Loss (XL) reinsurance mechanism is widely used outside
the Caribbean (by relatively larger insurers) for their catastrophe reinsur-
ance needs. Under XL structures the reinsurers’ liabilities are triggered
above a given retention amount and customarily for 100 per cent of
aggregated claims above the retention amount. The XL reinsurance price
is normally expressed as a ‘rate on line’ signifying the dollar reinsurance
premium as a percentage of reinsured loss limit. This rate on line is
assessed by judging the extent to which a reinsured portfolio’s aggregate
EPL would penetrate the reinsured layer’s limits. For example, a reinsur-
ance rate on line of 30 per cent ($300,000 per million of limit) would sug-
gest a fully penetrated (exposed) layer and an approximate three-year
notional payback period, i.e. a high frequency and severity probability to
reinsurers. As the reinsured limit layers get higher and further removed
from anticipated full exposure penetration, the rates on line diminish and
the pay back periods increase. Reinsurance commission is not a feature of
XL covers.

The accurate and reasonable pricing of XL reinsurance calls for meticu-
lous assessment of a primary portfolio’s aggregate catastrophe EPL liabili-
ties. Short of having full information, a reinsurer will price to cover the
‘doubt’ factor and resulting quotations will often deter prospective primary
company customers. Primary companies can on occasion be dazzled by
the front end cash flow benefits of XL reinsurance without prudently
assessing the potential back end liabilities represented by having full
liability for the retention limit — a liability actualised by a catastrophe
event. XL reinsurance is generally considered as more of a ‘bet’ than pro-
portional reinsurance under which the respective claims liabilities
between reinsured and reinsurer are clearly apportioned from the lowest
claims level to the highest. Thinly capitalised primary companies as seen
in the Caribbean are understandably averse to full XL reinsurance.

Second Event Reinsurance (Reinstatement Contracts). This is primarily
a feature of XL reinsurance contracts and refers to the basic premise that
the reinsured limits are available once during a single contract period
(normally annual). Once reinsured limits are ‘consumed’ by a catastrophe
event or other claims, the limits require reinstating for ‘second (or subse-
quent) event’ via payment of additional reinsurance premium. Most pri-
mary companies in the ESC purchase second event coverage reinstate-
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ment as included in their original XL contract negotiations, as this is
generally both cheaper and more likely to be available than having to
face reinsurers’ quotations in the aftermath of a major claims event.
Customarily, ‘second event’ protection is not an issue under proportional
reinsurance contracts where reinsurers contract to reinsure a portfolio’s
claims for the full contract period.

Reinsurance portfolio risk management considerations

This report has discussed the proportional catastrophe reinsurance mech-
anism from the standpoint of the primary insurer. From the standpoint of
the reinsurer, the parameters are essentially the converse, with the rein-
surer entering reinsurance premiums net of commissions, any claims
incurred, and any income derivable from invested funds — primarily unex-
pired premium reserves or reserves for reported, but yet to be paid, claims.
However, having a portfolio of reinsurance contracts allows the reinsurer
to adopt risk-management practices analogous to those practiced by
banks on loan portfolios. To obtain an optimum match between risk and
return, the reinsurer can reinsure further (‘retrocede’) to other reinsurers
(perhaps with reciprocity), as well as consider securitisation to contain
liability. However, throughout the chain of risk bearing (from policy
issuing insurer, to reinsurer, to retrocession carrier, to securitisation), the
key parameter is the relationship, or the ratio of Risk Premium to Risk
Amount.

In the context of catastrophe insurance, the value of ‘Risk Amount’ is
comprised of:

1. Severity element — the Probable Maximum Loss (PML); and

2. Frequency element — the probability of a catastrophe event.

For the severity element, proven technologies exist to obtain reasonably
accurate quantification. These require detailed hazard mapping and
awareness of distinctive building structure methods and materials. The
frequency element assessment has yet to attain a similar stature of reliable
precision. Actuarial approaches to catastrophe event return periods can
be reasonably viewed as volatile for reinsurers’ short term practical pur-
poses. Furthermore, the ‘Greenhouse’ and El Nifio theories suggest that
historic natural disaster frequency patterns are unlikely to be repeated.
Thus the forecasting of catastrophe frequencies has yet to mature to a
reliable level in calculable risk probability terms.

These factors — severity and frequency — underpin the catastrophe rein-
surance markets’ cycles. In effect, Risk Premium levels prove almost
invariably either too high or too low, and only fortuitously are rarely in
equilibrium to the Risk Amount exposure.
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In the Caribbean, the existing severity (PML) assessment techniques are
very broad brush. Characteristically, a portfolio’s aggregate PML is estab-
lished by reinsurers’ view of hurricane storm tracks and impact potentials.
Wide geographic areas containing several nations are customarily swept
into a single PML category, without regard for the topographical features
and structure resistance distinctions propounded by regional and inter-
national experts.

Furthermore, Caribbean insurers’ catastrophe premium rates are also very
broad brush without discrimination to reflect topographical hazard and
structure resistance distinctions. It can, therefore, be logically held that
the poorer risk quality properties are subsidised in premium rate terms by
the better risk quality properties. These broad brush reinsurance and
policy rating practices may have produced administrative simplicity but
cannot claim effectiveness as regards accuracy in assessing the Risk
Premium/Risk Amount ratio.

Capital market alternatives, whether they are in the form of securities,
such as bonds, or in the form of loans, can potentially reduce, or at least
stabilise, the prices of coverage. The reasons are twofold: the capital
markets comprise approximately $42 trillion in assets currently, compared
with insurance industry capital estimated at $0.9 trillion and, secondly,
investors have shown portfolio preferences in purchasing catastrophe
bonds, given that their yields are both higher than the market and uncor-
related with global financial market movement, thus providing a diversify-
ing hedge. Although such bonds have ‘default’ characteristics, in the
sense that if a disaster strikes the bonds are liable to lose interest and prin-
cipal, the probability of such events is generally lower than similarly rated
sovereign bonds which have higher probabilities of country default risk.

Before considering the cost effectiveness in the pricing of alternative risk
transfer instruments such as catastrophe bonds or contingent credit lines,
an illustration of the catastrophe insurance coverages and their structures
is shown (see Figure 10).

Figure 10 shows a reinsurance structure which combines the elements of
proportional treaty coverage (used widely in the ESC) and excess of loss
(XL) covers. As mentioned above, local insurance companies in the ESC
traditionally use proportional treaties (also known as quota share treaties)
to share risks with reinsurers. Figure 10 implies that after the initial reten-
tion of risk by the primary local insurer at the lower levels, the primary
insurer then cedes about 70 per cent of the coverage (and premiums) to
the international reinsurer. For any claim based on damage, the insurer
would thus pay 30 per cent and the reinsurer 70 per cent (past the initial
retention level and before the exhaustion point).
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Figure 10. Comhined Proportional (quota share) Treaty with
Catastrophe Excess of Loss (XL) Reinsurance Structure
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Generally in the East Caribbean, the proportional treaties do not have
upper limits as in Figure 10, although more recently proportional rein-
surers have begun limiting their upper layer liability. As discussed above,
local companies in the ESC have begun using excess of loss (XL) cover
on what they retain, i.e. on the 30 per cent portion in this case. As a
matter of practice, however, XL cover as a form of insurance/reinsurance
is not based on proportion of total claims submitted but rather on a
specified level of quantified losses (independent of the claim amount).
The XL reinsurance cover begins paying after the ‘attachment point’ and
stops paying if losses exceed the ‘exhaustion point’ or cumulative limit.

The above structure combines both methods in that claims are paid by the
reinsurer based on attachment and exhaustion limits, though within those
limits, the primary reinsurer also shares a small proportion of the risks, or
what is also known as ‘coinsurance’. These structures provide strong
incentives for all parties to be concerned about loss reduction measures
and to avoid adverse selection problems. However, as is discussed later,
the ESC catastrophe reinsurance structure is different from the above
model in that an even greater proportion of risk is ceded or transferred
(see Fig. 11). While this makes sense from a macroeconomic perspective,
it can lead to disincentives for loss reduction measures if very little risk is
retained/managed, and because of the high dependence on reinsurance, it
leads to more potential volatility in the pricing of catastrophe insurance
which is subject to the global market supply availability.
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Figure 11. Typical Caribbean Reinsurance Treaty Structure
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The determination of whether pooled structures, coupled with alternative
risk transfer instruments, can be more cost-effective, requires an analysis
of the current structure of reinsurance arrangements in the East
Caribbean market. As mentioned above, the primary reinsurance medium
consists of the quota or proportional treaty which absorbs the larger por-
tion of the risks written in the region. In order to evaluate the suitability
of instruments (either risk financing or risk transfer) which use excess of
loss type covers (XL), the pricing of the existing quota treaties needs to
be compared on equivalent terms with XL rates.

Quota treaties are priced based on primary insurance rates, i.e. the pre-
mium over the sum insured is charged to the primary insurer minus the
commission received by that primary insurer from the reinsurer.
Conceptually, however, the ‘layers’ of loss coverage implicit in a quota
treaty arrangement should be similarly priced to those under XL arrange-
ments after taking into account differential transaction costs.

Table 11 illustrates this approach for the East Caribbean, i.e. using rate
averages currently in effect in the OECS, Barbados and Trinidad
andTobago. At the left side of the table, a proportional/quota treaty based
on a EPL of 10 per cent and a weighted average premium of 0.59 per cent
of sums insured is illustrated. Applying the premium cost over the product
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Table 11. Analysis of ROL rates and Proportional Treaty Equivalents —
Eastern Caribbean

Insured Coverage Coverage Weighted
val. Treaty' EPL Prem. Point Point Prob. ROL Spread ROL Rate
%) () (%) %) %) (%) (%) (%)
$100.00 10 0.6 5.7 5.7 15.00 17.00 2.0 1.0
10.0 43 11.00 14.00 3.0 0.6
ROL Eqv. 5.9 143 43 750 10.79 33 0.5
21.4 7.1 530 830 3.0 0.6
less rein. 28.6 71 350 6.64 31 0.5
commission 4.2 35.7 71 250 5.80 33 0.4
429 71 150 4.90 3.4 0.4
50.0 71 120 4.20 3.0 0.3
571 741 0.75 3.90 31 0.3
64.3 71 070 380 32 03
714 71 0.35 3.50 3.1 0.3
85.7 143 018 3.40 3.2 0.5
100.0 143 015 335 3.2 0.5
100.0 5.9

'Assumes after deductible under proportional/quota share reinsurance treaty.

of EPL and value insured, this yields a rate-on-line (ROL) premium
equivalent of approximately 5.9 per cent before taking into account com-
missions paid. After subtracting commissions to cover business acquisi-
tion and administrative costs (28 per cent of premium ceded), the result
is a net 4.2 per cent ROL equivalent.

The 10 per cent EPL is used based on the more diversified reinsurer’s port-
folio which further minimises portfolio risk to below the individual com-
pany average EPLs in the region (15-20 per cent). As can be observed,
the gross ROL figure derived from the quota treaty is equivalent to the
average of all ROL layers shown at the middle and left of the table. Here,
each level of loss is shown along with its respective probability of occur-
rence and ROL premium. At the rightmost side, the weighted sum of the
various ROLs yields an average ROL of 5.9 per cent as well.

A summary of the above ROL pricing structure at selected probability
levels is illustrated in Figure 12.

The above thus shows that reinsurance rates-on-line are consistent with
primary premium rates under proportional/quota treaties. Nevertheless, it
also shows that well managed low-cost local companies stand to gain from
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Figure 12. Current Reinsurance Rates at Disaster Probability Points
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reinsurance commissions received when these more than cover their
expenses. However, it also means that local ESC companies may have
biases towards higher premiums as these in turn receive higher reinsur-
ance commissions, all else being equal.

Hhowever, the above summary also shows that reinsurance arrangements
at various levels of risk can be tailor-made to improve the coverage/cost
ratio of insurers and policy holders depending on the level of risk trans-
ferred abroad and the amount retained as ‘own’ capital. Since premium
rates decline at the higher (less probable) layers of loss, this provides a
number of financial structuring opportunities to optimise pricing, assum-
ing a larger retention of risk at the lower levels where reinsurance is most
costly.

Recently the capital markets (both bond and credit) have entered the
reinsurance business through the provision of alternative risk transfer and
financing instruments which are geared towards providing special purpose
excess of loss covers, particularly at the highest loss levels. These devel-
opments are examined further in the next section to demonstrate how,
under certain risk sharing arrangements, such instruments can provide
efficiently priced sources of capital to fund insured risks. In addition, they
can allow domestic insurers who pool their capital and increase risk
reserves, to leverage retained capital in ways that can help to increase
local insurance capacity. This would permit a reduction in the sensitivity
of local insurance coverage to external supply crunches.
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Transferring catastrophe risks to the capital market

A number of events have prompted capital market institutions to enter
the catastrophe reinsurance business during the last decade. In particular,
some of the colossal disasters experienced in the 1990s demonstrated the
vulnerability of even the largest global insurers, and prompted the obser-
vation that reasonable ‘reference’ scale disasters, which could be expected,
still have the potential to disrupt insurance markets if events occur at fre-
quencies slightly above the norm. It was almost inevitable, given the
sheer size of the capital markets, that capital from such sources would
eventually be channelled to fund insurance risks directly. However, since
capital market institutions are not typically risk underwriters in the classic
insurance sense, the instruments developed to fund or ‘securitise’ risk
sometimes have particular properties for measuring risk which are tailored
towards the investor community that provides such capital. Capital
market participation first manifested itself by way of credit suppliers that
provided backing for government/industry partnerships via the financing
of the highest layers of potential losses which insurers in disaster-prone
regions had become reluctant to underwrite. These innovations have
appeared primarily in the developed world markets. Nevertheless, they
can provide immediate opportunities for catastrophe-prone countries. In
the Caribbean some of these tools can be incorporated as part of a pack-
age of policy measures in order to implement sound and sustainable risk
management and disaster funding strategies.

In response to the capital constraints that might affect global reinsurers
(and therefore emerging market insurance sectors) during periods of
recurring high frequency catastrophes, and in response to domestic risk
aversion by primary insurers in the wake of major disaster events, the
need for additional ‘risk-bearing capacity’ and long-term funding avail-
ability has generated a supply of risk capital from non-traditional sources,
i.e. the capital and credit markets. While the reinsurance capacity has
also increased by way of new industry players such as in the Bermuda market,
the catastrophes of the last decade demonstrated that world funding
reserves for potentially major events needed to be assured in ways that
would not only avoid past cyclical supply/demand capacity constraints
and associated price volatility, but also assure the future solvency of major
insurance and reinsurance players. The response, therefore, of the capital
and credit markets, far from being an indication of a replacement of rein-
surance, has shown more precisely that both reinsurance and capital
market instruments need to work together to best manage large event
risks in ways that optimise risk sharing among property owners, primary
insurers, reinsurers and capital markets.

190



MANAGING CATASTROPHIC DISASTER RISKS

The new instruments for managing catastrophe risk are not only used by
those wishing to be insured in the traditional sense, but also by major
reinsurers themselves who see the advantages of distributing risks to other
markets, while putting less of their own core capital at risk. Those ‘other’
markets, whose capacities are practically unlimited in terms of financing
the potential range of global catastrophe losses, have also the advantage
of absorbing financial shocks with little or no ‘bounce back’ effect
through the insurance markets, a characteristic which is particularly bene-
ficial for countries which can be severely affected by the insurance indus-
try cycles following natural disasters. Paradoxically though, the fact that
such alternative instruments have entered the world stage may itself serve
to dampen premium volatility which, in the past, was caused mainly by
the absence of alternative capital sources. However, this implies that
volatility in pricing may require a permanent presence and utilisation of
alternative sources of risk capital by insurance industries throughout the
world. This would be to maintain the supply of such capital available,
while global insurance capital grows incrementally until it reaches a new
plateau where catastrophic events might be more fully insured and funded.
Both governments as well as private sector players in emerging economies
can partake of such tools by pooling sufficient capital to allow accessing
these alternative forms of risk financing and risk transfer.

Risk financing arrangements

One of the initial forms in which the capital markets became involved in
paying for catastrophe losses was through financing arrangements for
pooled structures. This took the form of a line of credit that was syndi-
cated to banks, insurance companies and other lenders. The primary bene-
fit of such an arrangement was that it made large sums of funds immedi-
ately available and was meant as a supplemental source to pay for the
potentially very large losses. This was especially helpful in areas where
reinsurers had high exposures and additional capacity was an issue.
Another benefit of a credit facility was its relative cost in terms of having
funds available to pay for losses. The commitment fee ranged from 0.25
per cent to 0.375 per cent per annum and the borrowing cost had a range
between 0.75 per cent to 1.5 per cent over LIBOR for a term of up to
seven years. The disadvantage with a financing arrangement is that any
amounts availed of have to be repaid together with interest.

In order to enter into a financing arrangement, a distinct source of repay-
ment had to be established and pledged to the lender(s) as security. This
distinct source of repayment took the form of an assessment or surcharge
to policy holders of a pool or, more often, spread to a broader base, typi-
cally all policy holders in a state. The California Earthquake Authority
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had the former, while the Hawaii Hurricane Relief Fund and the Florida
funds adopted the latter approach (see below). The order in which the
credit facility was used in relation to the other claims paying sources (cash
on hand, reinsurance, member company assessments, etc.) was a function
of the objectives of the pool. In general, the credit facility was placed at
the topmost layer (the last to be used) since the pools wished to avoid
imposing assessments or surcharges to its constituents.

Another form of credit financing which has been employed is pre-event
notes. These are bonds that are issued prior to any catastrophe event. The
cash proceeds are placed in a trust and can only be used to pay for losses.
The added advantages of issuing bonds relative to a line of credit are that
the bonds have a longer maturity (10 to 30 years), fewer loan covenants,
and less pre-conditions for the drawing of funds. The disadvantage is that
the bonds are generally more expensive than a line of credit facility and
require the immediate payment of interest.

The market for the securitisation of catastrophe risk
The securitisation of catastrophe risk, that is, the packaging of insurance
risks into marketable financial securities, which is opening new options
for catastrophe coverage, is manifested in the private capital markets in
the USA, Europe and Japan under the following instrumentalities:

Catastrophe Bonds: Catastrophe bonds pay investors high yields, but are
subject to default on all or part of principal and interest if a catastrophic
event occurs during the life of the bond. Thus investor appeal is based on
the high returns with low probabilities of default, while the insurer’s
interest is in obtaining additional reinsurance capacity which is made
available for claims payments in the event of a disaster. Funds obtained
from bond proceeds are normally invested in risk-free instruments which
also help the insured to lower the eventual net cost of the interest coupon
payments. In order to accommodate the desire of insurers and reinsurers
to treat protection attained through catastrophe bonds and derivatives in
the same fashion as traditional insurance, the approach in the capital
markets has been to create a reinsurance contract between the ceding
insurer and a special purpose vehicle (SPV) which then effectively secu-
ritises the contract on the market.! Such entities issue catastrophe bonds

In most jurisdictions, without using an SPV, a regulatory drawback of catastrophe bonds is that,
unlike straight reinsurance whose premium cost can be deducted from an insurer’s gross written
premium, the cost of securitising catastrophe risk cannot be deducted in the same manner. Thus,
when considering securitised risk transfer instruments, risk-based capital criteria would appear to
favour a company’s net surplus position when using straight reinsurance versus having the same
coverage using catastrophe bonds. Nevertheless, as discussed, financial markets have devised
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to investors and, as a separate transaction, sell reinsurance to interested
insurers who can then take advantage of the more favourable regulatory
accounting treatment. The insured party is not subject to any reinsurer
‘credit risk’ either, as the insurance coverage is fully collateralised.

Contingent Surplus Notes: These financial Notes are essentially ‘put’
rights which allow the insured party to issue debt to pre-specified buyers
in the event of a catastrophic event. The Notes are a risk financing (as
opposed to risk transfer) mechanism but under regulatory norms can be
considered as part of the insurer’s available surplus or capital. The issuance
of notes can be done in exchange for cash or liquid assets which are
received from investors. Such liquid securities are kept in a trust which, in
the event of a disaster, are exchanged via a financial intermediary for the
surplus debt notes issued by the insurer to finance catastrophe loss claims.

Exchange Traded Catastrophe Options: The property claim service
(PCS) options which trade on the Chicago Board of Trade as investment
instruments, are mechanisms which provide the right of the purchaser to
demand payment under an option contract, if the claims index surpasses
a pre-specified level (the strike price). The indexes used cover different
areas of the USA (east, mid-west, west) and reflect insurance industry
aggregate reported claims which are converted into an industry index. A
national index also exists, but the regional indexes permit hedging
against large risks in specified areas. The market does not yet constitute a
large segment of the insurance market but investors can profit from selling
the options in diversified territories which are unlikely to suffer losses
simultaneously (with corresponding option pay outs). Use of an index,
rather than specific claims experience, can also result in ‘basis risk’,
i.e. the risk that specific claims obligations do not necessarily exactly
match the compensation amount from the option pay out. A drawback,
however, is that insurance companies cannot deduct these costs as
premium equivalents.

Catastrophe Equity Puts: Equity puts are also a form of an option which,
for a pre-paid fee, permits the insurer to sell equity shares on demand to
investors as a means of funding claims in the wake of a major disaster.
Such instruments, as in the case of contingent surplus notes, are risk
financing instruments and do not actually perform the traditional insur-
ance function of risk transfer, though they provide immediate liquidity.

Catastrophe Swaps: Catastrophe swaps are another method of paying
premiums for catastrophe reinsurance. Such swaps use capital market
players as counterparties. In a catastrophe swap arrangement, an insur-
ance portfolio with potential payment liabilities is swapped for a security

methods for overcoming such impediments, primarily through the establishment of offshore
special purpose reinsurers.
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and its associated cash flows. An insurer takes on the obligation to pay an
investor periodic payments on a specified security (or portfolio of securi-
ties) which the investor is liable for, while conversely, the investor takes
on the potential liabilities under an insured portfolio, for example by
making payments for catastrophe losses based on agreed measures of magni-
tude or severity (for example a catastrophe loss index). For the insurer,
payments made on the investor’s securities are equivalent to a reinsurance
premium.

Weather Derivatives: Weather derivatives are contracts against weather
change triggers and generally take the form of premium payments for con-
tracts which provide payouts to the ‘insured’ in the event that a pre-
defined number of days with a specified time period reach temperatures
above or below the trigger point. Farmers in areas subject to crop freeze,
for example, can purchase weather options whereby payment is made if
the number of cold days below a certain point exceed a pre-defined period
and temperature level. Similarly for drought or heat-affected areas, such
weather derivatives can be purchased to invoke payment if hot weather
remains in force for a longer forecast period (for example for utility,
electric or gas companies). Parties in opposite weather areas can swap
positions to insure interested counterparties for such transactions,
although speculative investors can also benefit from the premium income
earned in the case no trigger is invoked.

One of the earliest examples of successful securitisation of catastrophe
risks, as well as one of the largest amounts of securitised risk done to date,
involved the USAA Insurance Company’s transaction (7/97 to 6/98)
with Residential Re, which was a special purpose reinsurer set up specifi-
cally for this purpose. The outline of the structure is shown in Figure 13.

As can be observed, the USAA deal offered ‘cat’ bonds to Class A-1 and
A-2 investors. Class A-1 received a lower bond yield but received pro-
tection on the principal in the event of a catastrophe exceeding the
‘attachment’ point of the contract (i.e. loss levels reaching up through
the reinsurance layer which was covered by the bond). The two flows of
bond proceeds shown for the A-1 investors reflect the fact that additional
funds beyond reinsurance needs had to be raised in order to place part of
the bond proceeds in a Collateral Account where they would be invested
to return the principal to those investors. The remainder of the A-1 bond
proceeds were kept in the trust account, subject to use in the event of a
disaster. The additional interest cost of those extra bond proceeds, plus
those used for reinsurance funding, was offset by the lower interest rate
offered to the class A-1 investors. For the A-2 investors, the yield was
much higher as they were subject to losing all principal. Residential Re
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Figure 13. An Example of the Successful Securitisation of Catastrophe
Risks
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was the special purpose reinsurer set up to collect the ‘premium’ payments
from USAA and pay for reinsurance ‘claims’. The bonds had a dual
trigger which included both hurricane strength and actual loss levels. As
a comfort against moral hazard, USAA kept a high retention of risk
($1 billion), as well as a proportional/quota share reinsurance treaty above
that level.

Disaster index contracts or parametric hazard triggers, as illustrated below,
can also provide an efficient means of setting up insurance contracts since
they depend on objectively measurable events to trigger indemnification.
This can be useful for the protection of government assets, for example,
since it skips the ‘insurance loss adjustment’ stage which requires site-by-
site evaluation of damages. One drawback, however, is the ‘basis’ risk, i.e.
the risk that the event ‘trigger’ does not necessarily correlate with losses
on the ground. Nevertheless, this was successfully implemented under
Parametric Re, a special purpose reinsurer used by Tokio Marine
Insurance to obtain securitised reinsurance against earthquake risk. The
‘parametric trigger’ was based on earthquake intensity as well as on two
grids rings specified around Tokyo and other Japanese cities (an inner and
an outer area grid) to determine what reinsurance would be provided in
the event of an earthquake.

In line with this type of ‘parametric trigger’ design, the following illus-
trates a hypothetical catastrophe bond structure and its issuance terms in
which a ‘multi-hazard bundle’ is incorporated into the risk profile of the
bond. While such bonds have not yet been issued to date, investors wish-
ing to diversify against not only financial market movements, but also
against concentrations of single hazards, may find such an issue attractive
since some of the hazards (rainfall versus drought) are mutually offsetting.
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Table 12. Parametric Re: Earthquake Intensity and Grids as used as

Payout Triggers

Earthquake level: 71 7.2 73 7.4 7.5 7.6 7.7
Richter Scale

% Bond loss: Inner 25% 40% 55%  70% 85% 100%

City Grid Epicentre

% Bond loss: Outer 25%  44% 63% 81% 100%

Grid Epicentre

Figure 14. Grid Areas for Epicentre Determination
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Figure 15. Insurance/Reinsurance Flow Structure
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Figure 16. Structure of a Multi-peril Catastrophe Bond/Note using

Weather Index Triggers

US $100,000,000 Issue
Terms of Note:
Maturity: 3 years
Coupon Interest (no event): LIBOR + 4.99
Expected (probability-adjusted) value of coupon interest: LIBOR + 4.93
Coupon Interest (post-event): LIBOR -2.40
Expected Loss: 0.79% of face value (probability-adjusted)
Expected value of yield given principal/coupon interest adjustments: LIBOR + 4.68

Index triggers for coupon/principal adjustment:
Earthquake: Richter 7+ quake (specified locations/cities — first event trigger)

Hurricane:  Windspeed 120+mph (specified coastal locations — 2nd+ event trigger)

Flood: Accumulated rainfall (defined period) 40+cm (specified locations —
2nd+ event)

Drought: Accumulated (defined period) 2—cm (specified locations — 1st event

trigger)

Coupon strip payment

Coupon strip payment

Coupon strip payment

Coupon strip payment

Post Event Terms:

Post Event Terms:

. Windstorm Flood (rainfall) Drought (rainfall)
Eagggga:CSRS'Sk (hurricane) Risk Risk Risk
(no evem') LIBOR + 5.0 LIBOR + 4.6 LIBOR + 4.9
(no event) (no event) (no event)

Post Event Terms:

Post Event Terms:

R s LIBOR -2 LIBOR -2.5 LIBOR -2
e Prob: 1.2% Prob: 1.1% Prob: 0.3%
Weight: 25% Weight: 25% Weight: 30% Weight: 20%

Weighted coupon interest payment above LIBOR (pre-event): 0.25%(5.5) + 0.25%(5.0) +
0.25%(4.6) + 0.20%(4.9)

(no loss of principal) = 4.99%

Coupon Weighted

Expected value: coupon interest above LIBOR, taking into account event probabilities

strip  weigh  rate

Earthquake risk:  ((0.004)*(=3.0) + (1-0.004)*(5.5)) 547 025 137

Hurricane risk:  ((.012)*(-2.0) + (1-0.12)*(5.0)) =492 0.25 1.23

Flood risk: ((.011)*(=2.5) + (1-.011)*(4.6)) =452 030 136

Drought risk: ((.003)*(-2.9) + (1-.003)*(4.9)) =488 020 0.98

1.00 4.93

Weighted coupon interest payment below LIBOR (post-event): 0.25%(-3) + 0.25%(-2) +
0.3*(-2.5) + 0.2%(-2)

(with loss of principal) =-2.40%

Expected discount on principal, taking into account event probabilities (over 3-year

period): Loss of Principal
Earthquake risk: 0.004*100%0.25 0.10
Hurricane risk: 0.012*100*0.25 0.30
Flood risk: 0.011*100%0.3 0.33
Drought risk: 0.003*100*0.2 0.06
Total ($US millions) 0.79

Expected yield on note/bond taking into account probabilities of loss of interest/
principal (post event):(note: event time is not specified, but averaged out over bond
repayment period — assumes annual coupon)

Years: 0 1 2 3

Cash flows: —100 4.93 4.93 493

($US m) 99.2

Total: -100 4.93 493 104.1  Yield (IRR): LIBOR 4.68%
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Cost/benefit factors in utilising capital market
instruments

A simple numerical example shows how capital markets can supplement
insurance and reduce costs. Assume that a primary insurance company
calculates the probability of a loss of more than US$15 million, but less
than US$25 million, at 10 per cent. If the primary insurer purchases
reinsurance at this rate, it will break even over time. Adding administra-
tive costs, operating costs, and a risk ‘load’, the reinsurer might charge a
premium of 14 per cent (10 per cent + 4 per cent).

Alternatively, the primary insurer could issue a US$10 million bond to
investors, then put the US$10 million in U. treasury notes paying, say,
5 per cent. The investor’s principal of US$10 million would be put at risk
as part of the contract. If a catastrophe with losses exceeding US$25
million occurs, the investors might lose all their principal. For putting
their principal at risk, the investors would demand at least a 17 per cent
return: 5 per cent as risk-free interest, 10 per cent for the ‘pure’ risk of los-
ing their principal (akin to a default risk), and 2 per cent as an addition-
al risk load. Net of the investment in treasury notes, the insurer’s total
financing cost would approach 12 per cent, compared with the 14 per
cent for traditional reinsurance at that given level of risk.

Figure 17. Institutional/Financial Structure for a Catastrophe Bond
Scheme

Shareholder Bond Guarantor
Contributions (for contract
compliance)
Pay ¢
‘ Losses \ Bonds
Natural Disaster |-
I;ecipfl.ept/. . Catastrophe
eneficiaries o Fund
Catastrophe Cash Investors
Coverage I
Transfers ¢ ¢ Bond Proceeds
Defeasance Account |[“€— Investment Account
(Trust)

In this example, a ‘Catastrophe Fund’ can be privately or publicly owned
(see Fig. 17). In the international private markets, as mentioned, this usu-
ally takes the form of a ‘special purpose vehicle’ which serves as a
legal/financial entity for investing proceeds obtained from catastrophe
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bonds and paying investors the bond coupon. In the event of an actual
catastrophe, funds would be paid to the insured recipients. The defeas-
ance account is used to accumulate funds for repayment of the bond prin-
cipal if investors are to receive some level of ‘principal protection’ in the
event of a catastrophe event — in this instance, as discussed earlier, the
funds raised usually exceed those needed for indemnification since some
are set aside solely for the purpose of repaying the principal. However,
some of these bonds are structured so that the investor loses part or all of
the principal and some interest in the event of a catastrophe. The com-
pensation is that the bonds usually pay yields much above the market
level for similar ‘default risks’.

In yet another option, however, the insurer could arrange a standby credit
of US$10 million with a 2 per cent commitment charge and an interest
rate of 12 per cent that kicks in if the loan is needed. If a catastrophe
occurs, and assuming a ten-year repayment period for principal (yielding
a combined principal plus interest ‘insurance’ cost equivalent to 18 per
cent), the expected financing cost would be 3.6 per cent (0.1 [18 per cent]
+ 0.9 [2 per cent]), much lower than with direct reinsurance.

These capital market schemes to supplement insurance have many
possible variations. These range from full risk transfer with no financing
(where the full principal is at risk, just as in reinsurance) to zero risk
transfer with full financing (full repayment of principal). Figure 18 illus-
trates the typical ‘full risk transfer’ catastrophe bond arrangement, show-
ing the pre-event and post-event cash flow payments (post-disaster event
flows are indicated by dotted lines).

Figure 18. Securitising Catastrophe Risk with Catastrophe Bonds for
Creditworthy Disaster-prone Countries

Premium (4.5%)
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INVESTORS > SPV Trust Insured
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$100 mn. (at maturity) pE
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Loss Event can be Defined by Objective Parameter
such as Windspeed or Earthquake Intensity
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Implicit in the above structure is that disaster-prone countries might be
sufficiently creditworthy to issue ‘cat’ bonds for investors to purchase.
Support by the International Bank for Reconstruction and Development
(IBRD) in the form of a contractual risk guarantee would enhance the
credit rating of such bonds and potentially improve their marketability.
The attractiveness of such bond issues could also be enhanced through
the use of ‘parametric’ indicators to trigger eligibility for payment. Such
triggers mean that measurable physical events, such as wind speed or
earthquake intensity at a defined location, could trigger the ‘insurance
payment’, instead of using the traditional loss-adjustment process based
on a structure-by-structure analysis of damage. As discussed in this paper,
parametric triggers imply some basis risk.

It is difficult to pinpoint precisely why the private sector does not always
fully respond to such market needs. The competitive market-place is a
dynamic, ever-changing world where demands and supply are changing
constantly in response to underlying societal and natural phenomena. In
the case of catastrophe insurance, a new era began after Hurricane
Andrew which is still in the infant stage of its development. The slow-
ness of the response is partly explained by the extensive legal and regula-
tory barriers that grew up around the insurance industry over the past
century, and which required some modifications. For example, in the case
of ‘cat’ bonds, even in developed economies, substantial time was spent
obtaining opinions and rulings from various jurisdictions stating that
investors purchasing such bonds would neither be acting as unlicensed
insurers or violating anti-gambling laws. Substantial additional time
elapsed working with insurance regulators to assure that such bonds pur-
chased by insurers would be assessed their risk-based capital on bonds,
and not as higher-risk securities which carry a more punitive rate. Other
regulatory issues pertained to disclosure, listing and timing requirements,
withholding taxes and revisiting the definition of insurance — aspects
where the multilateral development institutions could be crucial in
accelerating market development.

A factor which could greatly assist the development of an ESC rein-
surance pool is the recent legislation in some Caribbean countries, for
example Trinidad and Tobago, and Barbados, which allows for a tax
deductible catastrophe reserve. An ESC reinsurance pool would benefit
from this provision.

Catastrophe programmes aound the world
Japan, New Zealand, France, the UK and the US states of Hawaii,
California and Florida have all adopted plans to deal with catastrophe
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risk. In Japan, New Zealand and California the risk in question is earth-
quake. For France the main concern is flood. For Hawaii and Florida, the
risk is hurricanes. For the UK, the risk is terrorism.

Special megacatastrophe programmes
In the USA, the states of Hawaii, Florida and California have special pro-
grammes to deal with megacatastrophes.

Hawaii. The Hawaii Hurricane Relief Fund (HHRF) works as follows.
Insurance companies are allowed to write home owners’ insurance with a
hurricane exclusion. Each participating insurance company then acts as a
servicing carrier for the HHRE, issuing the insured a separate hurricane
policy and collecting a separate premium which is forwarded to the
HHRE The HHREF receives ongoing revenue from hurricane premiums,
insurance company assessments on property business and mortgage
recording fees (Fig. 19).

The plan envisages providing insurance to cover a megacatastrophe cost-
ing up to $2.1 billion. This is over 1.5 times the cost of residential damage
caused by Hurricane Iniki which hit Hawaii in 1992.

Under the Hawaii scheme, the first 10 per cent in loss from a mega-
catastrophe is assumed to be borne by home owners through deductibles.
The next loss layer would be paid by private insurance companies partici-
pating in the HHRE The following loss layer comes from reinsurance
purchased by the fund. The last $750 million comes from a line of credit
which is secured by future surcharges on all property/casualty premiums.
If losses exceed the total coverage amount, claims are paid on a pro-rated
basis. Coverage occurs when the National Weather Service announces a
hurricane watch and ends 72 hours after the hurricane ends. However,
the HHRF is now being phased out as private insurers have begun return-
ing to the market.

Florida. Florida has a number of programmes in place to alleviate the

availability problems which developed in the state following Hurricane
Andrew.

The state-run Joint Underwriting Association (JUA) is a property insur-
ance pool that was set after Hurricane Andrew to provide home owner
multi-peril insurance to people who were having difficulty obtaining it.
The JUA provides a market of last resort for comprehensive coverage, for
policy holders in Florida who cannot purchase coverage in the private
market. At its peak in 1996, the JUA had almost 1 million policyholders,
a market share almost equal to the state’s largest private property insurers.
However, marketplace conditions appear to be improving. The various
JUA incentive programmes have been successful in attracting new
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Figure 19. The Hawaii Hurricane Relief Fund
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insurers to the state and encouraging others to take on some JUA policy
holders. With special incentive programmes, various companies submit-
ted proposals to depopulate the pool, a process that began in February
1996. Meanwhile, some of the state’s largest residential property insurers
are halting or limiting the sale of new policies, particularly for homes in
the southern parts of the state and along the coast, and other insurers are
not renewing some existing policies or requiring home owners to pur-
chase windstorm coverage from the windstorm pool.
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The Hurricane Catastrophe Fund is a state-run catastrophe reinsurance
programme designed to encourage insurers to stay in the Florida market-
place. It was created following Hurricane Andrew in response to concerns
about insurance availability. The fund is financed by residential property
insurers doing business in the state (some 285 companies), based on their
exposure to hurricane losses. It currently has a capacity of $11 billion for
major hurricane claims, made up of about $3.1 billion in funds and $7.9
billion in borrowing capacity. The fund made payouts in 1995, although
only minimally, with $9.5 million in claims payments for Hurricanes
Opal, Eric and Allison.

The Florida reinsurance fund was created in an atmosphere where insur-
ance companies were withdrawing from the market. However, the state of
Florida does not regard the risk of hurricanes as uninsurable and so far
insurance companies share this view. The Florida Hurricane Catastrophe
Fund is not a reinsurer of last resort. The fund provides reinsurance on a
mandatory basis to primary companies writing property insurance in the
state. The fund is exempt from federal income taxes, which enables it to
accumulate funds faster than a private sector fund. The fund can borrow
to pay losses. The borrowing capacity reflects the mandatory nature of the
fund. It basically has the power to ‘tax’ primary insurance companies and
use the ‘tax receipts’ to service debt.

The Florida Windstorm Underwriting Association (FWUA) is another
state-sponsored entity set up specifically to provide insurance against
windstorm risks for beach area and other properties which were under-
served and where insurers were withdrawing from the market. The
FWUA only insures against windstorm damage and thus encourages
private insurers to maintain their presence in coastal areas to cover non-
windstorm property perils.

The FWUA is a private association governed by a 13-member Board of
Directors, eight of whom are elected by member companies and five of
whom are appointed by the Insurance Commissioner. Membership of the
FWUA is mandatory for all licensed insurers writing property coverage in
Florida. Pooling of windstorm risk in eligible areas allows the industry to
continue to provide other coverage and spread the payment of windstorm
losses over time. Member companies can also reduce their exposure to the
FWUA by voluntarily writing coverage in the eligible areas.

The FWUA has an immediate claims paying capacity equal to a 100-year
probable maximum loss of over $5 billion. These claims paying resources
include cash on hand, assessments that will be available from its members,
reinsurance from the Florida Hurricane Catastrophe Fund, pre-funded
bond issuance of $1.7 billion and a $1 billion committed line of credit.
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The FWUA can pledge the assessments from members to borrow for
loans or bonds that it is authorised to issue on a direct basis or through
local governments.

California. The California Earthquake Authority (CEA) began operating
in late 1996. A state-run programme funded in part by insurers, the CEA
provides residential earthquake insurance. It was created by law in 1995
to ease the home owners and earthquake insurance availability crisis
brought about by fears of an earthquake more damaging than the 1994
Northridge quake which cost $12.5 billion in insured losses. The plan
preserves the mandatory offer of earthquake coverage — insurers who
choose not to participate in the plan will be required to offer their own
earthquake coverage to their home owner policy holders. Under the plan,
which needed the participation of 70 per cent of the market of California’s
home owners’ insurers before it could start up, policy holders of partici-
pating insurers purchase earthquake coverage from the CEA. The CEA
policy offers a scaled-down policy covering the home but not other struc-
tures such as swimming pools and garages. Contents coverage is limited
to $5,000, and additional living expenses are capped at $1,500. The
amount deductible on the home and on contents is 15 per cent and is
applied to the total loss, not separately for each coverage. Factors used to
determine premiums include the location of the dwelling, the year it was
built and the type of construction. A 5 per cent discount is applicable if
the dwelling was built prior to 1960, walls are braced in a specified way
and hot water heaters are secured to the building frame.

The CEA has a funding plan structured in layers which totals $7.2 billion.
The funding structure is as follows: the first $475 million in claims pay-
ments would come from the working capital of the participating insurers.
These insurers would also be responsible for the next $2.15 billion in losses,
which would be collected as assessments. The responsibility for the above
sums will remain in effect for the next 10 years, so that if an earthquake
causing more than $2.6 billion in damages does not occur within the first
12 years of the CEA’s operation, insurers will be relieved of this layer of
liability since the fund will have built up sufficient capital. In the event
that a quake causes more than $2.6 billion in damage, an additional $1.4
billion in reinsurance payments will be available. The next layer will be
provided by $0.7 billion which the CEA is authorised to borrow. This
layer will be repaid through policy holder assessments totaling up to 20
per cent of the earthquake premium. After these layers, $1.1 billion will
be available as reinsurance from the Berkshire-Hathaway Insurance
Group. The last $1.4 billion will be paid from assessments on participat-
ing insurers following an earthquake.
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Statewide, earthquake coverage costs $3.91 on average for $1,000 of
insured coverage. In low-risk areas of California, premiums would be $2
per $1,000. Residents in higher-risk areas, such as the San Francisco Bay
region and some parts of Los Angeles, would pay premiums as high as
$5.25 per $1,000, the highest rates allowed by the CEA. At these rates,
the average Californian would pay $782 for $200,000 in coverage, but in
the highest risk areas the same coverage would cost $1,050. However,
because the rates are capped at $5.25, home owners in the lowest risk
areas subsidise those in higher risk areas.

New Zealand. In 1944, New Zealand enacted the Earthquake and War
Damage Commission to cover ‘uninsurable risks’. The programme was
extended over the years and now covers earthquakes, wars, flood,
tsunamis, volcanoes and hydro-thermal activity. Properties are insured on
an actual cash value basis, not replacement cost basis. The price for cov-
erage is relatively low at $0.5 per $1000 of fire insurance coverage.

The programme can be viewed as successful in that it has been solvent
and has been able to pay for a number of disasters that have hit New
Zealand over the years. There is concern, however, in that the commis-
sion would not be able to handle ‘the big one’ — meaning a major earth-
quake in Wellington, estimated to cost over $2 billion. It is worth noting
that in 1990 the New Zealand government made a raid on the fund for
$239 million. This is a concern with all long-term funding mechanisms.
As the fund builds and the money is not used, legislators may seek a way
to use the funds for other purposes. The programme is compulsory and
does spread the risk over time, as it calls for the building up of a fund.

France. In 1982, the French government instituted a mandatory pro-
gramme to pay for floods and other natural disasters. A flat percentage fee
is charged on all non-life policies. Insurance companies then provide
coverage for the specified perils. The insurance companies can in turn get
reinsurance from the government-owned reinsurance company, Caisse
Central de Reassurance (CCR). The programme has been solvent, but
there is concern that a major flood could exhaust its capacity which
would require activation of the government guarantee and possibly
trigger an increase in rates. The programme is mandatory and spreads the
risk over time. Recently, the 1999 damage caused by windstorms Lothar
and Martin, as well as the Dordogne floods, have largely depleted the
CCR.

Japan. The Japanese earthquake programme covering residential proper-
ties was established in 1966. Under the programme, primary companies
sell earthquake insurance. Home owners are not required to buy the
product, and since it is expensive few do. The number of policies sold in
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1994 totalled only 3.1 million, less than 10 per cent of the market.

Primary companies reinsure their risk 100 per cent with the Japanese
Earthquake Reinsurance Company (JER), a government entity. The JER
in turn retrocedes some of the risk to the private reinsurance market. The
Japanese government provides the rest. In 1994, 85 per cent of JER’s
exposure was with the government and 15 per cent in the private market.

The programme calls for high levels of co-insurance by policy holders. For
example, in the case of a ‘half loss’, meaning a loss between 20 to 50 per
cent of value, only 50 per cent of the loss is covered by insurance. In
addition, the Japanese government budgets each year for a certain level
of payment for the programme. The current level is about $18 billion. If
losses are higher, claims are pro-rated. For example, in the case of a $36
billion disaster, claimants would get only half of what they would receive
for a disaster below $18 billion.

The Japanese programme is not mandatory and hence there is low pene-
tration. It should be emphasised that the underlying viewpoint in Japan
is that the earthquake risk is basically uninsurable. This position is rarely
stated explicitly, but the reality is that Tokyo is built in an active fault
zone and a major quake could cause damage costing hundreds of billions

of dollars.

Spain. Consorcio de Compensacién de Seguros. Spain is exposed to a
whole range of natural disasters, namely earthquakes, volcanoes, wind-
storm, floods and hurricanes, but of all the hazards floods are the most
severe cause of huge losses. It is interesting to note that the origin of the
Consorcio is not related to losses due to natural disasters but losses as a
result of riots during the Spanish Civil War in 1936-39. The way
Consorcio handled the damages claimed as a result of civil war was by
issuing bonds which were accepted as cover for the technical reserves of
the insurance companies. The repayment of the bonds was handled by
imposing a surcharge levied on the premiums for certain classes of
insurance (fire, theft and special covers) which had to be collected by the
insurance companies and paid to the Consorcio.

The Consorcio is a state organisation with its own legal status, full capacity
to operate and capital independent of the state. One of the unique
features of Consorcio is that it defines peril based on qualitative rather
than quantitative aspects, that is, based on the enormous loss potential
that they are likely to generate, rather than providing protection condi-
tional upon events occurring which affect either a very high number of
insureds or a very wide territorial area. This eliminates the need for an
event to be officially declared as a peril, as is the case in other pro-
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grammes, in the process minimising subjectivism and accompanying
delays in paying the claims.

Insurance covering extraordinary risks is obligatory under the system. The
deductible sum is 10-15 per cent of the amount of the losses, depending
upon the sum insured, but in no case exceeding 1 per cent of the sum
insured or less than Ptas. 25,000. The primary source of funds to
Consorcio is its own premiums and surcharges. Given the risks, with high
loss potential, assumed by Consorcio, and also given that it is a state
organisation, it is backed by a state guarantee.

Other Countries. Some countries have also introduced special insurance
programmes to cover acts of terrorism. In Northern Ireland, the pro-
gramme is strictly governmental. In England, a special programme to
cover acts of terrorism was put in place following two major explosions in
central London in the early 1990s. Acts of terrorism are reinsured by a
pool, ‘Pool Re’, which can borrow from the Bank of England when its
own resources are exhausted. South Africa has specific government pro-
grammes to insure against property damage caused by terrorism.

Other US catastrophe programmes

In the USA, a number of programmes are in place to address the issue of
‘uninsurable risks’, meaning risks that cannot get coverage from the ‘vol-
untary market’, that is, from private insurance companies. For property
risks, 31 states have FAIR (Fair Access to Insurance Requirements) Plans.
These Plans are mainly used to provide property insurance in inner cities.
However, in a number of states they are used to cover other ‘hard to
insure’ exposures. For example, in California, the FAIR Plan covers
homes exposed to brush fires and in New York the plan covers beachfront
homes on Long Island.

Seven southern states have Windstorm Plans, which provide coverage for
the wind peril alone. All of these plans (FAIR and Windstorm) operate
by spreading the risk among insurance companies operating in the state.
None is backed by the state government. In addition, each state has in
place a guaranty fund to pay the claims of insolvent insurers. The guar-
anty fund is also supported by insurance companies with no guarantee or
backup from the state government.

Market Assistance Plans (MAP)

Three states, New York, New Jersey and Texas have utilised Market
Assistance Plans (MAPs) to provide coverage for shore properties. MAPs
are voluntary mechanisms set up by the insurance industry in co-operation
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with the state insurance regulators to provide insurance when there is a
‘temporary’ market failure. MAPs were used for the provision of liability
insurance in the 1980s, when there was a short-term availability crisis for
that coverage. In New York State and New Jersey the viewpoint is that
the current shortage of property insurance is temporary and affects only a
small number of property owners. So rather than create a whole system to
handle the problem, MAPs are used. In a MAP, companies volunteer to
take on risks that are declined coverage in the voluntary market.

In Texas, which does not have a FAIR Plan, a voluntary MAP now covers
more than 25 per cent of the population and 427 zip codes. In addition,
another initiative, the Property Protection Programme, provides insurers
with financial incentives to offer basic residential insurance coverage
which can be tailored to fit the specific needs of people in inner city and
rural communities as well as areas prone to severe hailstorms. The incen-
tives are in the form of state premium tax credits and credits against
assessments for the Beach and Windstorm Plan, known as the Catpool.
This programme is available in many of the same zip codes as the MAP.
Companies representing more than two-thirds of the market are partici-
pating. The Insurance Commissioner also requires the state’s Beach and
Windstorm Plans to offer higher deductible options which range from 1.5
per cent of policy limits to 5 per cent. The new options percentage went
into effect in May 1996.

Linking capital markets to emerging economies’ risk
management strategies

The above examples show how various jurisdictions and markets around
the world handle the problem of managing catastrophe risk. In most
cases, these examples have addressed the needs of highly developed
markets wherein the transfer of large risks has been accomplished with
the participation of capital market players in those same markets. While
small emerging economies subject to natural disasters may not domesti-
cally hold sufficient capital to absorb such risks within local markets,
there is no reason why they should not have full access to the range of
tools available from the international markets for risk management pur-
poses. The above examples show that combining reinsurance, risk-linked
securities and credit support can provide more optimal mechanisms for
financing and transferring catastrophe risks where they can be shared
within larger pools of capital.

Governments and the private sector in disaster-prone countries can and
should exploit such mechanisms to the fullest extent in order to assure
that national development is least affected by economic and financial
shocks from such disasters. Multilateral institutions can help by providing
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the necessary credit enhancement and information transparency to link
local risk-management strategies with external risk markets. The next
section of this paper more fully describes how such arrangements can be
viably structured.

Financial risk-management parameters and options
for a regional catastrophe insurance pool

In the process of risk management, Caribbean governments and insur-
ance companies need to implement a range of financial and policy tools
to assure the optimal coverage of risks within budgetary and fiscal afford-
ability limits. For risks which might have catastrophic consequences, the
transfer abroad presents a key element in this strategy. However, the
extreme of this approach, without undertaking any domestic-based risk
management efforts (in the financial and physical spheres), does not result
in optimal catastrophe management practices in the long run, given the
exposures to both catastrophic, as well as insurance market, risks. In addi-
tion, the traditional approach does not permit the effective development
and strengthening of domestic insurance industries. Therefore, given the
availability of regulatory strategies and financial instruments for risk man-
agement, the pooling of catastrophe risks at the regional level represents
a comprehensive approach which resolves many of the structural prob-
lems experienced in the past. Pooling not only institutionalises the
coverage via insurance of catastrophic risks for both the private and pub-
lic sectors, but also allows more standardisation in the rating and pricing
of such risks. Pooling also provides more leverage to cover risks with the
limited capital available. By retaining some part of the risk which is bear-
able, this also helps stabilise the availability of such insurance funding
and its pricing. This is accomplished via the more efficient accumulation
of catastrophe reserves which can help buffer some of the global market
risks related to natural disasters.

In this section, a financially feasible proposal for an ESC catastrophe
insurance fund is analysed. The section is designed to illustrate the con-
cepts and challenges of creating such a fund, adapting the international
experiences and market mechanisms to the ESC context.

Coverage for hurricane damage would begin for an island from the
moment a hurricane watch is declared and would end 72 hours later.
Drawing the line in this fashion has the benefit of clarity. However, the
definition could result in apparent inequities, particularly when an island
is hit by a tropical storm which subsequently increases to hurricane strength
and damages property on another island. The wind speed threshold (even
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if below hurricane strength) could therefore be defined a priori as a ‘qualify-
ing’ event.

Insurance companies would sell the hurricane policy for the ESC fund,
which would be a compulsory coverage, enforced by mortgage lenders.
Premiums would be collected by the ESC fund and allocated in a two-step
process of reinsurance and financing. The financing would involve lend-
ing and capital markets which would provide a line of credit to the fund.
In the event of hurricane damage above specified loss levels, the credit
facility would be activated and funds provided to the pool. For illustrative
purposes, let us assume that a standby credit to the fund totals $200
million. In the event of a hurricane costing, say, $500 million, and fol-
lowing the exhaustion of the available insurance and reinsurance capac-
ity, the lender would disburse $200 million to the fund to pay claims for
losses above reinsured levels. The fund, in turn, would then be repaid by
industry participants of the region on a basis proportional to their hurricane
loss exposure. Funds could be recouped by adding a tax or assessment to
property/casualty insurance premiums, or imposing some other form of
taxation as in the Hawaii Hurricane Relief Fund illustrated earlier.

To review the potential cost parameters of such a programme, we initially
assume that interest rates payable on sovereign risks in the ESC region are
about 10 per cent. However, if the fund came with a World Bank guar-
antee or loan facility, rates could be significantly lower. With a 15-year
repayment period, principal plus interest amortisation on the $200 mil-
lion at the 10 per cent interest rate would be $26 million per year. This is
0.2 per cent of GDP in the ESC region, and would not constitute a major
burden for the region’s economies. As more hurricanes caused damage to
islands, this cost could rise. However, based on the analysis of hurricane
frequency, these costs would be manageable. It would also be feasible to
create a layer of reinsurance coverage of over $500 million, so that damage
from small but more frequent hurricanes could be covered without recourse
to the financial markets.

Beyond the subsequent $200 million in financing, the ESC fund could
purchase additional reinsurance if needed, up to the Estimated Expected
Loss (EPL) level for the region if this was not yet covered and believed to
be between $1-$1.2 billion. For the sake of clarity in this first exposition,
the EPL is assumed to be $1 billion.

The concept of creating regional pools for the purposes of reinsuring local
primary insurers, has been debated often in the Caribbean. There are
several options which can be considered in the design of regional pools,
although key aspects to be taken into account are whether the creation
of a pool gives incentives to primary carriers to reduce dependence on
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commercial international reinsurers solely for the associated commission
income, and to what extent a pool itself will subsequently cede part of its
coverage to international reinsurers (i.e. to optimise risk management).
Both these issues will to some extent determine the success and func-
tionality of an insurance pool. The critical criteria should be the extent to
which any pool arrangement is able to generate genuine additional capac-
ity (see Fig. 20) rather than the reshuffling of existing capacity levels.

Figure 20. Catastrophe Risk Transfer Structure
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Reinsurance pool and risk funding arrangements

A key aspect to consider would be how the pool itself would retrocede!
some of the risk to international commercial reinsurers and whether the
pool would be a reinsurer at all versus a primary insurer for catastrophe
risk. Sufficient initial capitalisation and a minimum ongoing level of
working capital would be required of the pool to assure that it retains
sufficient coverage to meet its objectives. The result of retroceding too

‘Retrocession’ refers to the reinsurance of an already reinsured portfolio, that is, property which
is initially insured by a primary insurer, is then reinsured internationally and where the reinsurer
insures again (or retrocedes) the covered portfolio to yet another reinsurer. Some reinsurers who
accept retroceded coverage generally specialise in catastrophe levels of coverage.
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much of its portfolio would be likely to invalidate much of the benefit of
establishing a pool unless, of course, the excess of loss limits for such
retrocession were at the higher levels of coverage, thus avoiding exces-
sively high premiums and associated volatility. Reinsurers will, of course,
also need to be convinced to take on any of the risks from a pooled port-
folio at any level of coverage. However, this issue can be addressed by
developing a priori, and providing, transparent information showing the
derivation of the probable loss values of the pooled risks backed by
methodologically robust techniques covering country-by-country and
sector-by-sector risk assessments. including damage and disaster event
probability measures. In terms of private sector issues, there are very valid
arguments for some of the large and secure carriers not to participate at
all in the pool, thus depriving the pool of substantial premium income to
maintain its operations. However, since this concern is in part due to the
segmented quality of the regional market, it may be preferable to estab-
lish a pool for a smaller group of countries (for example the OECS coun-
tries or a subregion excluding the larger countries) in which the insurance
industry has fewer large players, regulatory norms are standardised and
where risk sharing would be much more beneficial given the small size
and vulnerability of their national economies.

The pool should be administered by an independent party coupled with
best practice underwriting and financial policies and should establish par-
ticipation conditions for local primary carriers, including meeting pru-
dential practices such as maximum limits for ceding coverage (i.e. some
rational minimum local retention), coupled with minimum capital require-
ments and portfolio risk assessments based on a commonly understood
methodologies (including property valuation, hazard zoning, disaster
event frequencies, EPL methodology, land use restrictions and building
code compliance).

In terms of the financial management of a regional pool, its assets would
be invested mostly overseas to achieve maximum returns and provide
needed foreign exchange in the event of disasters. The management func-
tion of a pool would broadly equate to that of a large insurance company,
with the pool’s chief executive operating under authority delegated by the
board of directors composed of pool participant representatives.

The initial full capitalisation for regional pools or disaster reserve funds
in line with actuarial requirements poses some funding risks, particularly
with respect to the payment of claims. For this purpose, it is envisaged
that during the early years of the establishment of any such fund, a multi-
lateral institution might provide a guarantee of financing or a contingent
line of credit for quick disbursement if the pooled disaster fund assets are
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insufficient to provide the requisite upper level loss coverage for eligible
indemnity payments. Alternatively, a pre-funded arrangement can be
made by issuing long-term bonds in the capital markets and making the
proceeds available to the ESC fund (similar to that of the Florida
Windstorm Underwriting Association discussed above).

A long term credit facility would be favourable in that it would be:
(i) committed or funded a prior;
(ii) of longer-term maturity, thus lessening the repayment load;

(iii) of lower financing cost than comparable commercial lines of credit
due to a lower borrowing cost;

(iv) less costly from an actuarial viewpoint than reinsurance, at the highest
potential loss layers.

The basic rationale for this approach is to better protect the Caribbean
economies with improved risk-management tools. The objectives are to
diminish economic volatility in countries subject to shocks which are
unrelated to international market movements, or where countries affected
by single natural events are disproportionately affected. Key in this
respect is the need to reduce the level and volatility of catastrophe insur-
ance premiums, and to increase overall coverage, given the inherent
cyclical risks in the region. The objective would be to develop domestic
financial industries and insurance-linked mechanisms which can help to
increase the private sector capacity to better absorb and spread these risks.

In this context, the long term strategy is to ensure more sustainable devel-
opment in the region by supporting development and implementation of
risk sharing and risk transfer instruments that could adapt the latest risk
financing and risk transfer technologies to the needs of the small
Caribbean states. The objectives in this context would also include:

(i) implementing more optimal risk transfer and institutional mecha-
nisms to improve the efficiency and operation of insurance markets;

(ii) providing liquidity for more rapid reconstruction in those cases
where damage was incurred, including for the uninsured housing
sector which is typically disproportionately affected;

(iii) reducing the vulnerability of structures through the improvement
and enforcement of building code standards and land use/construc-
tion planning.

The proposed strategy to address these problems takes into account the
latest development in catastrophe risk transfer schemes, including those

213



SMALL STATES IN THE GLOBAL ECONOMY

piloted by the natural disaster funds in Florida, Hawaii, California, Tokyo
and New Zealand. In addition, with the advent of the catastrophe options
market developed under the Chicago Board of Trade, as well as the devel-
opment of several weather-indexed catastrophe bond instruments in the
reinsurance and investment banking industries, there are a number of
innovative tools which could be adapted to the Caribbean context and
result in much more optimal risk financing and risk transfer methods for
coping with the severity and financial impact of natural catastrophes. The
multilateral development bank role in this context would be to support
the credit quality of such schemes, as well as organising and/or financing
the appropriate technical assistance required.

Application of new insurance technologies
Two financial structures which are fully compatible, both separately or as

a unified mechanism, are proposed to address the challenges in the
Caribbean. These are briefly described below:

Scheme 1. Liquidity/Credit Enhancement Facility to Support Property
Insurance Coverage against Catastrophic Risks

Objectives: (a) To increase the capacity of the insurance industry to
absorb and spread such risks; (b) to augment coverage and protect/indem-
nify against property and business losses; and (c) to reduce the volatility
impact of changes in international reinsurance pricing.

Financial structure:

a. The pool/fund would offer only catastrophe coverage to the general
public, and would be channelled through local insurers for a manage-
ment fee (insurance companies, however, could purchase supplemen-
tary covers from the world market). The risks, however, would not be
reflected on local insurers’ balance sheets; they would be liabilities of
the fund/pool itself.

b. Catastrophic coverage under the fund is ‘reinsured’ by international
reinsurers up to a specified loss limit.

c. A multilateral development institution provides contingent credit at
the next highest loss level, which also supports the liquidity of the
pool/fund in the event of immediate large losses in the initial years of
operation. Credit is eventually repaid/secured via future premium
collections of the fund and, if necessary, surcharges or assessments.
The long term loan/credit feature provides optimal risk spreading
through time given the relatively long repayment period on the loan
terms. This layer of ‘cover’ also buffers against the impact of fluctua-
tion in international reinsurance pricing, given that loan terms
(commitment fee and/or interest charge if used) can remain relatively
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stable despite global market movements. Additional reinsurance can
be purchased by the fund/pool above this layer as needed.

d. If the fund/pool is majority private owned, the private investment arm
of a multilateral development institution could help sponsor a private
operator who would manage these pooled risks, but also avail itself of
contingent support of the multilateral credit line (transferred on the
same terms via the government) for liquidity assurance.

e. Eventually, the liquidity support facility could be borne by the local
financial markets with potential support from domestic and inter-
national commercial lenders. The multilateral institution would thus
catalyse these instruments to allow domestic private sectors to engage
in prudent risk spreading arrangements and lower the volatility of
future economic losses.

f. In exchange for the government’s directing of multilateral institution
proceeds to help fund the pool, the premiums collected for the pool
would be assessed a minor charge/levy which would be paid into a sep-
arate trust fund for future disaster financing of low income households
and crop damage to small farmers who were uninsured.

g. With more stable premiums achieved, insurance cover would be com-
pulsory for all middle-income classes and households above a mini-
mum income threshold.

h. Proceeds from premiums received and retained in the fund, as well a
the levy for the low-income fund (see above), would be invested in
hard currency securities, to accrue additional returns.

As noted, the above structure uses a long-term credit structure to both
increase the capacity of catastrophe insurance coverage while cushioning
the impact of large fluctuations in international reinsurance pricing.
These typically occur following a series of major natural disasters around
the globe. Putting in place a multilateral institution supported by a 12-15
year long-term financing mechanism gives the scheme additional flexibil-
ity to finance more stable rates over time, because (i) the financed layer
does not use reinsurance coverage and thus insulates itself from market
movements, and (ii) due to the long repayment period, rates can be kept
more stable by spreading out the fund/pool’s financial recovery period.

In addition, given the centralisation of catastrophe coverage for the
region, this would lead to further equalisation and stabilisation of prices
over time. The structure depends on a government/industry partnership,
given that the government assumes some minor credit risk by passing on
the long-term lending terms to the insurance pool. However, the repay-
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ment of the credit would be structured so as to make future premiums and
associated savings, a viable and reliable source of funds for such repay-
ment, i.e. no government subsidy is anticipated.

The second instrument proposed for development in the Caribbean
region is based on financial pay-outs linked to measurable weather events
(or physical parametric triggers). The advantage of these instruments,
which can be structured under ‘catastrophe bonds’, is their relative ease
of implementation once a reliable weather measurement mechanism is in
place. Thus they bypass the traditional insurance loss adjusting function
which requires evaluation of losses on a site-by-site basis before indemnity
payment is provided. With parametric or indexed triggers,! the payout is
simply based on the index or physical parameter having reached a specific
level or range, while the premium or spread is fixed in advance.

The main risk with weather indexed instruments is what is termed ‘basis
risk’, i.e. the risk that the basis on which the loss payment is triggered
(that is, the weather event such as a high windspeed or excessive rainfall)
is not directly linked with the loss experience (for example damage to a
specific house or building). In other words, the event indexed instruments
can have the risk that (a) payment is made (or the bondholder loses part
of the bond payment) when the index is triggered, even though no loss is
experienced by the ‘insured’, or (b) a loss is experienced by the ‘insured’
party (for example, due to a lower than threshold windspeed) but the
index is not triggered so no indemnity/relief is provided.

Given the proximity to the ‘damage sites’, it is more reasonable to expect
that local insurers would take on this basis risk, while international rein-
surers would generate the market in these instruments. The burden of the
‘local basis risk’ could also be shared by government, or alternatively the
local insurers could purchase additional insurance to protect against such
basis risk. The latter arrangement, however, would br likely to increase
the cost of coverage to the ultimate customer, and thus make the scheme-
less attractive. Catastrophe bonds could also be triggered based on reported

Tt should be clarified that ‘parametric’ measures generally refer to physically measurable
(parametrised) phenomena such as wind speed, rainfall or earthquake intensity. The term
‘index’ is usually used in the context of summarising insurance/financial loss data across a
certain region or a number of companies in an industry. In the case of temperature degrees, this
can also be considered to be a special type of index since the temperature scale is a standardised
measure. Similarly, with earthquake events, the Richter scale can be considered as a specialised
index reflecting a number of factors contributing to that measurement. For risk securitisation
terminology though, direct physical data measurements are normally known as ‘parametric’,
while the term ‘index’ is generally used for expressing aggregations of insurance dollar losses
across a specified sector or region.
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losses/indemnification claims in the industry rather than weather indexes.

However, investor appetite might lessen without direct knowledge of
local insurance industry characteristics, hence the attractiveness of the
easily verifiable weather indexed triggers. The basic elements of such a
structure are outlined below.

Scheme 2. Weather Indexed Catastrophe Bonds — Securitisation of
Catastrophe Risk

Objective: To establish easily measurable weather indexed insurance/
bond contracts which would attract international investors, given the
risk-diversifying characteristics these have vis-a-vis global debt and equity
markets, while permitting catastrophe risks to be spread into the broader
capital markets.

Financial Structure:

a. A multilateral development institution would examine the possibility
of sponsoring, with the assistance of international investment and
reinsurance companies, the development of ‘catastrophe bonds’ to be
issued on domestic and international capital markets.

b. The bonds, which would pay higher than average yields, have a risk
of dropping their coupon rate and principal payments significantly in
the event of a catastrophe (such as a hurricane hit or major earth-
quake) to which bond payments are linked (for example threshold
windspeed or earthquake intensity).

c. The multilateral institution would guarantee the payments of the
bonds to investors through a partial risk guarantee involving the gov-
ernment and the private bond issuer to ensure liquidity or contractual
payments as scheduled.

d. The domestic capital market would list the bonds on international
exchanges to further transfer the risk into the global capital market.
Since these risks are unrelated to typical stock market or other finan-
cial risks, they can prove attractive to international investors and may
provide them with additional much-needed diversity in their global
portfolios.

e. The bonds would trigger lower coupon interest payments and possibly
partial principal losses upon the triggering of key weather events (for
example windspeed, earthquake intensity/magnitude).

f. Trigger indicators would involve weather or storm indexes to be
tracked via the installation in affected countries of weather station
equipment with satellite links to ‘recording centres’, to track rainfall,
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windspeed or other direct indicators of natural disaster adversity
factors. These would serve as triggers for payout of such risk linked
securities.

Prior to structuring such weather indexed (‘parametric’) bonds, data on
weather events and associated losses would be compiled to ensure that a
sufficiently strong correlation was achieved between the index-triggered
payment and actual losses based on historical experience. Such data com-
pilation is essential for the structuring and pricing of such insurance con-
tracts. The key element of such contracts’ success, however, is the relia-
bility and objectivity of the weather measurement mechanism.

In the Caribbean, the Miami Hurricane (Tropical Prediction) Center
provides substantial hurricane tracking data which could potentially be
used in constructing the weather trigger source for such contracts.
However, if such sources are not sufficiently ‘fine-tuned’, particularly for
small island areas, then a hard installation of ‘on-the-ground’ wind speed
and rainfall measuring equipment may be necessary in the participating
countries. Such hard installations would not be very costly, but would
require telecommunication/radio linkages (for example via satellite) to a
central recording centre to assure objectivity of the data reported.

From a portfolio management viewpoint, international investors would
find it desirable to hold some of these instruments in their portfolio in
order to diversify the usual financial market risks (i.e. achieve some non-
correlation with global markets). While holding such instruments in
their portfolio, they would of course be liable for potential losses or yield
reduction in the event of a catastrophe. This income (as well as the risk
of payout) would be factored into their overall portfolio investment
return, though they would have the added assurance that a drop in, say,
the world stock or bond markets would have little or no effect on the per-
formance of the catastrophe instruments during the life of the bond.

Combining both schemes in a joint structure and the catalytic role for
multilaterals

Due to the complementarity of both of the above schemes, the simulta-
neous development and feasibility testing of these would be essential, in
order to best capture the range of catastrophe protection tools which
might be applied in the Caribbean region. This would ensure the design
of the most optimal pricing and risk transfer instruments within the
limitations that domestic and external markets might bear. The partici-
pation of multilateral institutions would be crucial in the initial stages of
this work, for the following reasons:

@ Given the need for initial collection of economic, financial and loss
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information, multilateral support would be essential to ensure object-
ivity and avoid perceptions of commercial ambitions by interested
insurance, reinsurance or investment banking businesses;

@ Some form of credit enhancement seems imminent even if a proposed
scheme is considered fully financially viable. This is because multi-
lateral institutions’ leverage with governments to fulfill contractual
commitments under the proposed schemes (for example obligations to
insurance companies, investors, trust funds for low income sector
recovery and average policy holders) would be a necessary confidence-
building measure to assure sustainability and avoid regulatory back-
sliding in the early years of implementation;

@ The proposed schemes would not be likelyto develop until sufficient
liquid reserves were build up to protect both the liquidity and solvency
of these structures. The multilaterals’ longer-term loans are ideally
suited to ‘protect’ the financial integrity of the schemes during the
initial years of operation, without causing undue financial stress on
their solvency in the event of an early disaster event.

The weather indexed bond can be developed on its own, as well as join-
ing it with the first structure proposed, i.e. the insurance catastrophe pool
with the liquidity/credit support layer. In fact, the weather indexed bond
can constitute one of the upper layers of coverage in the pooling structure
itself. In that manner, an alternative instrument for risk transfer can be
added to the catastrophe fund/pool, which would involve investors
financing some of the risk and thus further reducing the potential volatil-
ity of insurance/reinsurance pricing. In this manner, government proper-
ties could also be potentially insured at stable prices, and the local insur-
ance industry could participate in coverage of broader sectors, in part
through the use of the weather indexed instruments which could be
deployed for hard-to-insure sectors such as small farming or public infra-
structure. Besides international investors, domestic banks and capital
market institutions could also help to add liquidity to the catastrophe
bond market.

Financial support for the creation of these instruments, separately or
combined, would also have the objective of reducing the market failures
which result in sub-optimal coverage due to heavy fragmentation and
scale diseconomies in the Caribbean property insurance market which
increases the unfunded liabilities and costs of the industry, and lapses in
prudent property coverage due to periodic premium rate hikes passed on
by reinsurers (affected both by Atlantic hurricanes as well as other global
catastrophe events). The international reinsurance industry would be
likely to welcome participation in the form of such capital market/loan
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instruments as has occurred in the cases of Hawaii and Florida, as well as
corporate specific instruments sponsored by Swiss Re, Residential Re and
other reinsurers to better manage and spread such risks.

Determining the cost of financing catastrophic risk

In order to adapt innovative risk financing instruments to cover insurable
catastrophe risks, it is necessary to break out the components of such
risks. The estimation of the following parameters rely on broad statistical
distributions where the applicable coefficients are based on probability
ranges using appropriate confidence intervals for specific ‘reference event’
estimates. The cost of financing catastrophic insurance risk can thus be
defined as follows, where:

h = hazard intensity factor (for example hurricane category/windspeed)
f = frequency probability of hazard
v = vulnerability factor of exposed property (structural vulnerability to

hazard)

IV = insured value

EPL = estimated expected loss

d = damage ratio (equal to ‘h’ x ‘v’)
For example:

Assume that a frequency ‘f’ of a hurricane in a given territory is once
every ten years; this is expressed as 10 per cent or 0.10.

The hazard ‘h’ is a category 3 hurricane with weight given of 3 (or alter-
natively a similarly rated earthquake intensity).

The vulnerability coefficient of a given exposed property is 0.10; that is,
10 per cent damage will occur for each level of hurricane (for example 10
per cent damage for a category 1; 20 per cent for a category 2, or analo-
gous damage from earthquake intensities measured on the Richter scale).

Assume that ‘IV’, the value of the insured property, is $100,000.

The damage ratio ‘d’ (based on a damage/severity function illustrated ear-
lier) would then combine the vulnerability coefficient ‘v’ with the hazard
intensity ‘h’, so that:

d=vxh or in this case d = 0.10 x 3 = 0.30

meaning that 30 per cent of the property can be expected to be damaged
from the hazard of the above cited intensity.
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The estimated expected loss (EPL) therefore, would factor in the damage
ratio ‘d’ and the value of the property (IV):!

EPL = d x IV = $30,000

The annual ‘expected’ (‘EL’) average annual loss, or provision therefor,
would thus take into account the frequency of the hazard and the EPL
figure for the above property (calculated based on acceptable ‘confidence’
levels of statistical distributions for each hazard level and probability).

Therefore:
EL=fxEPL=fxdxIVor
EL = 0.1 x 0.30 x $100,000 = $3,000 = PP

The insurance company would, therefore, calculate a ‘pure’ premium (PP)
of at least $3,000. However, the total premium is based on other factors
as well:

PT=PP+exp+u+p+R
where:
PT = Total Premium (to policyholder);
PP = Pure Premium (as defined above);

exp = Expense component of insurance company (operating expenses,
broker fees, business acquisition costs);

u = A risk load/uncertainty factor added to cover against less predictable
catastrophic risks or those not fully captured by the above formula/
projection;

p = A company’s minimum profit margin/return on investment;

R = A primary insurance companies cost of reinsurance (i.e. premiums
paid for reinsurance minus commissions received from reinsurers).

The reinsurance component ‘R’ is similarly a function of a reinsurer’s
costs which have a similar cost structure to the primary insurers, albeit
with differing risk functions:

R =PPr+expr+ur+pr+C

where C = commissions paid to primary insurers for passing on premiums
to purchase reinsurance cover.

'However, on a portfolio basis, EPL can be significantly reduced since the hazard will not strike
all properties in a portfolio in one ‘hit’. International reinsurance companies take advantage of
this diversity hedge, although Eastern Caribbean countries can also package their own risks and
‘sell’ them to international reinsurers with this hedge already built in.
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Therefore:
PT = (PP + exp + u + p) + (PPr + expr + ur + pr + C)

However, the price of reinsurance ‘R’, as can be seen, is not only based on
actuarial projections covering hazard frequency, intensity, and vulnera-
bility and value of insured properties, but also contains ‘u’, the risk load
uncertainty factor which for some reinsurers may simply be a hedge
against bankruptcy and a required minimum return on their capital to
protect against a miscalculation in the value of the pure premium ‘PPr’.

In addition to these factors, the price of reinsurance at the higher excess
of loss layers (see Fig. 21) is at times higher in proportion to the risk and
chances of reaching losses at those levels. This increase in the ‘risk load’
appears as a type of price ‘stickiness’ at those upper layers (which have a
lower probability of being reached) and a fact that, even if actuarial estima-
tions yield lower ‘pure premium’ prices, the reinsurance industry never-
theless may charge proportionately higher in order to cover underwriting
expenses as well as the uncertainty spread ‘u’.

Figure 21. Larger Risk Spreads in Reinsurance Prices at Higher Loss Layers
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This example shows that while the probability of loss at the higher layers
of coverage becomes lower (left side of diagram), the premiums charged,
while lower at each level, nevertheless decrease at a slower rate. At the
upper loss layers with lower probability, the premium becomes propor-
tionately higher from an actuarial viewpoint. This is in part due to the
‘uncertainty risk load’ which is added to the high loss risk at these levels
on top of the standard financial and administrative costs which become a
larger share in the total premium. Because of this phenomenon, as well as
the potential reinsurance capacity constraints, use of alternative risk
financing mechanisms for these event levels, become more feasible.
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Applying these observations to the ESC market, the following is set out.
Insurance premiums for the ESC are about $149 million per year, but
these premiums cover routine losses like fire, as well as catastrophic risk.
The average annual insured loss for catastrophes is therefore lower at
approximately $90 million, based on the premium allocation of 60 per
cent in the region toward catastrophe risk coverage.

The lack of insurance for an estimated 30 per cent of residents is a critical
issue for multilateral development organisations. Following catastrophes,
disaster aid would be much smaller and could be channelled in more pro-
ductive ways if more insurance for rebuilding was in existence in East
Caribbean nations.

The two major problems in the insurance system for ESC countries are
volatility and price. The price and availability of insurance is highly
volatile, partly because of factors external to the ESC region.!

Use of contingent credit as a reinsurance layer

Capital market initiatives not only include complementing traditional
reinsurance with capital market funding, but also the use of risk financ-
ing, or credit support. Credit support has the advantage of lower costs if
unused (i.e. a commitment charge only), but requires full repayment of
principal and interest if used. Because of the latter, most primary insur-
ance companies tend to stay with reinsurance contracts which, while
requiring on average higher annual payments of premiums, also provide
full ‘principal’ protection or coverage in the event of a disaster.
Nevertheless, where insurance capital capacity constraints exist (such as
in the cases of Florida, Hawaii and California), credit instruments can
supply that capacity and be repaid via future assessments on premiums.
However, in tight insurance markets when premiums are high, the use of
credit financing instruments can also be more cost-effective if placed at
the appropriate level of coverage. In this regard, the key variables and
parameters to consider are the following:

Under the typical reinsurance contract:
R = cost of reinsurance to the primary insurance company;

p = the frequency or probability (same as ‘f’ as defined earlier) of the haz-
ard event;

EPL = estimated expected loss

and we use the term ‘r’ to signify the risk free discount rate.

'Marsh and McLennan Securities/Guy Carpenter, ‘The Evolving Market for Catastrophic Event
Risk’, August 1998.
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Therefore the expected annual flow to the primary insurer would consist of:

p(EPL) - R

r r

that is, the expected annual loss (p (EPL)) minus the reinsurance premium
R. Both factors are discounted by the risk free rate ‘r’, used to determine
the present value of a perpetual annuity, that is, Rp, = R/r. Assuming that
both flows (the annual expected loss and the premium payment) can be
normalised into a level amount per year, this would constitute a perpetual
annuity for valuation purposes. Thus, for the primary insurer, the net
present value of the reinsurance contract would be determined by the
above (adjusted for secular changes in hazard trends and factors impact-
ing the premium level).

Since the left side of the equation (p(EPL)/r) will remain the same
regardless of whether we use alternative risk transfer instruments such as
contingent credit or not, then the comparison of the present value of the
‘premium perpetuity’ (R/r) must be made against the equivalent cost of
credit. However, the cost of credit as discussed earlier is asymmetrical
depending on whether the catastrophic event occurs or not. For these
purposes, we define the following terms:

1. = the loan commitment fee for maintaining a credit line in
standby status;

1, = the loan interest rate, chargeable upon disbursement of loan
principal;

m = the period until maturity of the loan;
i = the i* period of repayment;

Therefore in comparing the cost of credit, taking into consideration the
actuarial estimates of catastrophe occurrence, we would express the pre-
sent value of the annual cost of the credit as:

m-1 m

(1 - p)(1(EPL)) + pZ ((L(EPL — (i/m)EPL) + | (EPL/m)) = L,,
r i=0 i=1

(1+1)i

r

In other words, in each year, the expected cost of the credit discounted
from perpetuity equals the non-probability (1-p) of the event multiplied
by the product of the commitment fee and the estimated maximum loss
(which in this case is used as the estimate of the required credit amount);
plus the probability (p) of the event occurring, multiplied by the present
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value of the cost of the credit both in terms of interest and principal
repayment. Again, the term EPL is used as the equivalent of the credit
amount, and i/m(EPL) is the amount subtracted from principal outstand-
ing each year for the purposes of calculating the interest amount due.
Similarly, the term EPL/m reflects the principal instalments payable
assuming level payment of principal each year with no grace period. Prior
to discounting the entire expression by ‘' given the annual uniform
expected ‘annuity value’, the expression is discounted by each period’s
risk free rate since each repayment of interest and principal carries with
it a different relative present value.

The above principle of measurement is therefore used in this report to
determine the cost-effectiveness of using alternative risk transfer and risk
financing instruments (L,, versus R;,) to complement traditional reinsur-
ance, and in the process obtain a more secure and stable price for cover-
age which is possible with long-term credit facilities. Using simulations
over a 200-400 year period, and assuming a LIBOR cost of financing for
credits with a ten-year principal repayment period, risk financing becomes
more optimal than reinsurance at specified event probability points.
These are further elaborated below, however, for the purposes of testing
feasibility, the 200 and 400 year elapsed periods are used instead of the
‘perpetuity’ since the former is more realistic in terms of ‘viable period
sustainability’. The reinsurance rates used reflect the current low rates for
catastrophe risk — this becomes a very conservative assumption as rates
appear to be at a cyclical low, and any increase in rates would result in
more favourable outcomes for risk financing instruments.

Applying ESC market data to the insurance model

Property rates across the OECS, Barbados, and Trinidad and Tobago vary
considerably. This part of the region has three risk sub-zones, with the
northern zone (Antigua and Barbuda, St. Kitts-Nevis) considered the
higher risk area, the middle zone (Dominica, St. Lucia, Barbados) being
medium risk and the southern zone (St. Vincent and the Grenadines,
Grenada, Trinidad and Tobago) being the lowest risk zone, particularly in
terms of hurricane activity.

Given the differentiated risk zones, sub-regional risk pooling would
enable more optimal diversification of risk under a sub-regional insured
portfolio which can then be more efficiently transferred to the reinsur-
ance markets and/or the capital markets. Pooling of risks before reinsut-
ing them lowers the aggregate portfolio’s single event exposure, thus
reducing the capital carrying cost of funding catastrophe risk or, con-
versely, increasing the available capital for the same level of risk aggre-

gated (see Fig. 22).
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Table 13. Primary Insurance Rates for Residential Properties
(Basis points in relation to sums insured, 1999)

Antigua and Barbuda 120 (high risk)
Barbados 70 (medium risk)
Dominica 70 (medium risk)
Grenada 38 (low risk)

St. Kitts-Nevis 110 (high risk)
St. Lucia 60 (medium risk)
St. Vincent and the Grenadines 40 (low risk)
Trinidad and Tobago 35 (low risk)

Figure 22. Shift in Capital Supply Requirement with Diversified Risk
Portfolio

Risk Level (Probability
-]

Risk Capital/Capital Cost ($)

For the three risk sub-zones under a non-pooled scenario, curve B reflects
the capital requirement with regard to the three risk level exposures indi-
vidually. However, under a pooled and further diversified portfolio, the
lesser risk capital required to cover catastrophe ‘hits’ at any point in time
over the entire portfolio shifts the required capital supply curve back
(curve A). Thus, at the same risk levels shown by the connecting
horizontal lines, the risk-based capital needed to fund the fair actuarial
catastrophe risks becomes less, reflecting a more efficient funding arrange-
ment.
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Figure 23. Effect of Risk Pooling on Loss Distribution Functions
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Risk pooling

Figure 23 is based on empirical data and shows the reduction in the ‘port-
folio’ expected loss potential, as achieved through pooling of catastrophe
risks. The figure is based on data collected on market values of private and
public properties and assets, and types of construction in the ESC coun-
tries, and applies the historical hurricane intensity distributions and fre-
quencies by individual country and country groupings in order to estimate
expected ‘portfolio’ losses as a percentage of total value, under pooled and
non-pooled scenarios. The international reinsurance industry in effect
already pools risks at a global level and thus achieves the lowest possible
EPL coefficient in order to optimise the use of risk capital. However,
while this practice is beneficial at the reinsurer level, it is conversely sub-
optimal at the primary insurer level, since proportionately more capital
would need to be made available in a smaller, more localised, risk area
such as a single hurricane-prone island. In the East Caribbean, EPL per-
centages are in the range of 15-25 per cent with the average primary
insurance company allocating its risk capital based on a 20 per cent port-
folio estimated expected loss or EPL. However, as seen above, reinsurers’
EPLs are generally below 10 per cent, and even in hurricane-prone states
such as Florida in the USA, insurers’ calculated EPLs are closer to 5 per
cent given the unlikeliness of a major hurricane hitting more than a frac-

227



SMALL STATES IN THE GLOBAL ECONOMY

tion of the state at one time. The analysis below shows the EPL percent-
age loss as a function of the probability of various events of differing
intensities, with the lowest probability shown to the right of the chart,
reflecting an unlikely but very high intensity catastrophe event which
corresponds to a higher EPL.

As can be observed from Figure 23, a single country such as Barbados
which is rated similarly to medium-risk hurricane-prone islands such as
St. Lucia or Dominica, has a much higher potential portfolio loss for all
event intensities and probabilities. Even when the six OECS countries!
which have roughly three risk zones (north EC, mid EC and south EC)
with the northern zone being most susceptible to hurricane losses, have
their risks pooled under one portfolio, the potential EPL for the group of
countries as one ‘portfolio’ is substantially reduced. Intuitively this is due
to the fact that in any given year, the probability of one or more events
affecting all of the islands simultaneously, or within an annual time period,
is highly unlikely. The pooling of risks to cover the broader region includ-
ing OECS, Barbados, and Trinidad and Tobago yields yet a lower risk pro-
file for the combined pooled portfolio. The curve for Trinidad and Tobago
risk remains the lowest in terms of loss exposure due the extremely low
probability of hurricane events affecting that country.

Thus, the pooling of risks initially, before reinsuring them to transfer
these risks abroad, has the benefit of requiring proportionately less capital
for the same amount of risk, or conversely provides more available capital
when moving from a segmented to a pooled arrangement. Additional
capital has two benefits. It permits more retention of risk, thus providing
more direct premium income to insurers and faster accumulation of cap-
ital. Secondly, it permits reinsuring risks at higher loss levels where pre-
mium prices under XL contracts are cheaper.

The following section of this paper quantifies the gains obtained from
insurance pooling and sets out the financing structure of a regional cata-
strophe insurance pool supported by alternative risk financing instru-
ments which are tested against the costs and benefits of catastrophe rein-
surance contracts. Based on this analysis, the feasibility of establishing a
regional catastrophe pool with the participation of the insurance industry
and the insurance of government assets, is demonstrated. The use of con-
tingent credit at the uppermost levels of potential loss is also tested in
order to provide an optimal combination of retained capital, reinsurance

!Antigua and Barbuda, Dominica, Grenada, St. Kitts-Nevis, St. Lucia, and St.Vincent and the
Grenadines.
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risk transfer, and credit backstop support to finance catastrophic risks
more efficiently.

Insurance pooling with alternative risk financing
instruments for catastrope risk management

The demonstration from a financial feasibility view of the benefits and
sustainability of a regional pooled structure must take into account not
only expected claims, but also the income and expense flows of both
insurers and reinsurers. In this regard, the proposed pooling approach
would increase insurance coverage in the ESC while maintaining or
increasing the net income of both insurers and reinsurers, a prerequisite
for participation backed by appropriate economic incentives. Since pool-
ing permits increased funding of risk with proportionately less capital, this
generates efficiencies in terms of leverage in using reinsurance as well as
alternative risk-financing instruments. At the same time, domestic insur-
ers’ bottom line is unaffected since the pooled structure allows them to
retain additional non-catastrophe risks which permits greater retention of
gross premiums collected. From the reinsurance standpoint, transaction
costs of reinsurance treaties are reduced and the inclusion of public assets
increases their share of coverage while providing more favourable terms
due to the proportionately lower reinsurance requirement of the pool.
Alternative risk financing instruments, such as credit backstop facilities
and catastrophe bonds, are tested, to show that these can positively com-
plement pooled insurance/reinsurance structures by providing cost-
effective multi-year coverage which allows stabilisation of pool premiums
and available capacity.

Following the quantification of insurable assets at risk, and the actuarially
estimated loss exposure parameters on both a pooled and non-pooled
basis, the next step is to determine the financing and capital structure of
a catastrophe pool which would increase the leverage of domestic capital,
while optimising risk transfer and financing arrangements for coverage of
disaster losses. In this context, this section starts by estimating the required
risk capital for an insurable asset base (including public sector assets), and
proceeds to test the feasibility and sustainability of such a pool including
the use of cost-effective credit backstop facilities to finance losses at the
upper (lowest probability) levels.

The insured assets in the ESC have been estimated to be $18-$28 billion.
A method for confirming current estimates of the insured value of assets
uses the following figures, reported as gross premium for all property insur-
ance classes.
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Table 14. Gross Premiums for All Property Insurance Classes by
Country

Country Premiums (US$m)
Antigua and Barbuda 10.6
Barbados 43.0
Dominica 3.8
Grenada 8.6
St. Kitts-Nevis 9.0
St. Lucia 11.9
St. Vincent and the Grenadines 9.6
Trinidad and Tobago 52.1
Total 148.6

Using the weighted average premium rate per sums insured of 0.59 per
cent across all the countries listed, the total insured assets for these coun-
tries in aggregate are estimated to be $25.13 billion which, based on inde-
pendent value estimates, would represent the high end of the range of
total market values of properties in the region.

The average Estimated Expected Loss (EPL) ratio of 20 per cent of total
values insured for the region ($25.13 billion) would thus imply an insur-
ance liability funding requirement (premium reserves plus capital and/or
supplemented by reinsurance) of $5.03 billion.

A catastrophe pool, however, would only attempt to cover the ‘cat’ por-
tion of the risk which pertains to 60 per cent of the total coverage based
on the premium breakdown. However, before applying this portion of the
risk, one must take into account the reduction in EPL provided by the
pooled structure. As the previous analysis shows, the Barbados/
OECS/Trinidad and Tobago pooled structure would provide an aggregate
portfolio EPL of only 5 per cent, given the diversification of risk and annual
expected losses of the pool as a whole, versus expected losses for individual
countries (based on historical frequency event and loss data). Therefore,
the above estimated funding requirement of $5.03 billion adjusted for the
60 per cent ‘cat’ portion would amount to $3.02 billion. If, however, one
utilised the pooled EPL of 5 per cent over the aggregate of $25.13 billion
adjusted for the ‘cat’ portion, this would result in a net insurance capital
requirement of 25.13*0.60%0.05 = $0.75 billion or $750 million.

The difference between the higher EPL estimated capital requirement of
$3.02 billion minus $0.75 billion equals $2.27 billion in surplus available

capital on account of pooling. Since the current practice is to reinsure
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under proportional treaties a share of approximately 70 per cent of gross
written premiums, as well as another 20 per cent of the remaining 30 per
cent reinsured under XL contracts, this results in a typical net retention
by primary companies of (100%—-70%) — 20% = 24%. Thus, if reinsurance
arrangements under the pool were the same as for the local industry, this
would result in a minimum pool retention of $0.180 billion (24%* $0.750
billion), or a reduction ‘saving’ of $0.545 billion versus the non-pool
retention amount of $0.725 billion (for catastrophe risks only).

Under the non-pooled situation, the retention after using XL cover, or 24
per cent net, would have been referenced to the ‘cat’ portion of coverage
of $3.02 billion, that is, the $725 million of the retained requirement
which would be required under current practices. However, the ‘risk sav-
ings’ of $545 million in net capital on account of the lower EPL in the
pool can also be used for additional primary risk retention. Thus total risk
retention under the pooled scenario could amount to $0.725 billion
instead of $0.180 million ($0.725m ~ $0.545m = $0.180m) without an
increase in risk but with the potential to take on increased insurance
coverage. The additional capital at the retained pool level would not only
imply additional gross premium income (without a reinsurance cost), but
would also permit faster accumulation of pool reserves.

Primary insurers in the region could still benefit from an available
increase in the retention of ‘non-catastrophe’ risks, in an amount at least
equal to the $0.725 million transferred to the pool for ‘cat’ risk. Any ‘non-
cat’ retention beyond that level would accrue as additional gross premium
income at a rate of PTi*(1 — Cxc), where PTi is the incremental gross
premium collected, and Cnc equals the percentage commission which
would have been received if the risk had been ceded to reinsurers. As
described further below, the retention of ‘non-cat’ risks and associated
premiums can be increased substantially given that, in the absence of cata-
strophe risks on the balance sheet, this presents companies with signifi-
cantly more manageable insurance liabilities.

An additional benefit of higher risk retention by primary companies is
that using less protection at the more frequently used lower levels of
cover, would shield them from international rate fluctuations which at
those layers have more frequent impacts on company balance sheets since
those such layers of coverage are invoked more often.

Under the above scenario, therefore, ceding the catastrophe risk of
primary companies to a pool, would increase the capital leverage of the
pool and result in more efficient reinsurance arrangements. However,
mechanisms would be needed to ensure that cession of the ‘cat’ risk would
not result in lower overall financial results. This can be achieved via two

231



SMALL STATES IN THE GLOBAL ECONOMY

Table 15

(US$ billions) Pre-Pool Scenario Pool Scenario
a. Total sum insured 253 25.3

b. Gross premium 0.149 (0.59% of ‘a’) 0.149

c. Estimated expected loss 5.03 (20% of ‘@) 1.265 (5% of ‘a’)
d. Catastrophe portion 3.02 (60% of ‘C’) 0.75 (60% of ‘C)
e. Capital requirement 3.02 (= dy) 0.75 (= dfy)

f.  Pool capital saving — 2.27 (ey) - (e))
g. Net retained capital 0.725 0.180 to 0.725
h. Percentage of ‘cat’ risk 24% (g/d;) 24-97% (g/d;)

instruments: (a) replacing some of the reinsured non-cat risks with addi-
tional risk retentions; and (b) expanding the ‘non-cat’ risk portion of the
underwritten portfolio (for example by underwriting residences, small
commercial and public sector assets). In addition, it would be expected
that primary insurers would still receive commissions on their ‘cat’ risk
premiums transferred to the pool, although the commission rate might
vary given that cession to the pool would imply a direct transfer of risk
versus reinsurance proper. Nevertheless, primary companies would still be
expected to service policy holder accounts and thus a reasonable com-
mission would be warranted.

The existing underwriting arrangements (pre-pool) reflect the insur-
ance/reinsurance structure shown in Figure 24.

Figure 24. Insurance/Reinsurance Premium Structure of the Eastern
Caribbean, Barbados, and Trinidad & Tobago (‘cat’ and ‘non-cat’ risks)

XL reinsurance
= $9m
Reinsured portion under
proportional/quota treaty:

70% x $149m Net retained
portion (24%):
= $104m $36m =

$45m

minus 20%

XL reinsurance
of $9m

Order of claims payment for $ losses
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By ceding the catastrophe portion of the initially retained premiums (i.e.
$27m = 60% x (30% x $149 mn.)) of the total before XL reinsurance, this
would leave a remainder of $18 million of retainable premium for the
primary insurers. Since XL cover would no longer be necessary (as the ‘cat’
risk would be handled by the pool), the primary companies would end up
with a resulting retained portion for all risks of $18m = $45m — $27m, as
oppposed to $36 million in the present situation (Fig. 24). However, the
reduction from ceding the ‘cat’ risk (which would nevertheless still pro-
vide some commission income) could be ‘compensated’ by reducing the
remaining ‘non-cat’ risk currently reinsured under the quota treaty, and
increasing the corresponding retention (see Fig. 25).

Figure 25. Insurance/Reinsurance Premium Structure after Ceding
Catastrophe Risk to Pool and Reducing Remaining Proportional
Reinsurance

Catastrophe risk portion transferred
to pool ($89 = 60% x $149)
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Inclusion of public sector assets and other uninsured properties

In addition to restructuring catastrophe insurance arrangements as shown
above, primary companies can also augment their ‘non-cat’ portfolio by
insuring public sector assets and currently non-insured households,
assuming a supportive regulatory framework for compulsory catastrophe
insurance protection. Estimated public sector assets, uninsured house-
holds and small businesses in terms of total value are shown in Table 16.

Government assets include public buildings, government buildings, utili-
ties, ports, airports, roads, schools, hospitals and other public sector assets.
Adding in the above assets totalling almost $6.3 billion and using an
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Table 16. Estimated Public Sector Assets and Uninsured Households
and Businesses

Uninsured households/

Government assets businesses
{US$m) (Us$m)
OECS 2,172 414
Barbados 836 298
Trinidad and Tobago 2,161 350
Total $5,169 1,062

average but conservative premium rate of 0.6 per cent of insured value
would result in additional premium volume of $37 million of which the
catastrophe portion would constitute $22 million and the ‘non-cat’ por-
tion $15 million. Assuming transfer of all catastrophe risks to the pool,
the following premium structure would result (Fig. 26).

Figure 26. Insurance/Reinsurance Premium Structure after
Ceding Catastrophe Risk to Pool and Adding Government Assets
and Non-insured Homes

Stand-by credit committed for upper XL layer
$0.2 million annual commitment fee for 0-0.1% event

XL Cover: $21m premium for 60-80% total loss cover

XL Cover: $29m premium for 40—-60% total loss cover

Proportional Treaty (80%) $15m premium 20%
for 20-40% total loss cover Retention

20% Initial Cat Loss Retention in Pool

Under the above arrangement, primary risk retention would increase to
60 per cent since this reflects purely ‘non-cat’ risk. Table 17 shows the
financial results for insurers and reinsurers alike for the transition from
current arrangements to the proposed insurance premium structure using
the pool for catastrophe risk cover.
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Table 17. Results of Proposed Insurance Premium Structure for
Insurers and Reinsurers (figures in $m)

Current situation Initial pool Final pool

Quota reinsurer 104  Quota reinsurer 24  Quota reinsurer 30

Primary retention 36 Primary retention 36  Primary retention 45

XL 9 Pool 89  Pool 11
149 149 186

Income - Primary Insurer
Re. commissions

Non-cat comm. 0.33%
Cat comm 0.22%
Non-cat comm. 13.73
Cat commission 13.73

Net premium income 36.00
Total 63.46

Income - Primary Insurer
Re. commissions/rates

Non-cat comm. 33.0%
Cat pool comm. 15.0%
ROL 40-60% layer 4.5%
ROL 60-80% layer 3.5%
Non-cat comm. 7.92
Cat pool comm. 13.35

Net premium income 36.00
Total 57.27

Income - Primary Insurer
Re. commissions/rates

Non-cat comm. 33.0%
Cat pool comm. 15.0%
ROL 40-60% layer 4.5%
ROL 60-80% layer 3.5%
Non-cat comm. 9.90
Cat pool comm. 16.65

Net premium income 45.00
Total 71.55

Income - Reinsurer
Premium — commiss. 76.54

Income - Reinsurer
Premium —commiss. 16.08
Pool quota re 2040 12.10

Income - Reinsurer
Premium—commiss. 20.10
Pool quota re 2040 15.10

Pool XL (40-60%)  23.08  Pool XL (40-60%)  28.78
Pool XL (60-80%) 16.89  Pool XL (60—80%) 21.07
Total 68.16  Total 85.05

The total income increases for both insurers and reinsurers in the final
pool structure, on account of higher ‘non-cat’ retention by primary
insurers and additional reinsurance coverage provided by reinsurers under
the pool. Commissions and reinsurance prices used are shown in the ‘Re.
commissions/rates’ section. For the pool structure, the reinsurance
arrangements used assume a structure whereby the first 20 per cent cover
is retained in the pool, the second 20 per cent uses a proportional quota
treaty with 20 per cent co-insurance, and the third and fourth 20 per cent
layers use XL coverage. The last 20 per cent layer is assumed to be funded
via a backstop credit line. Table 17, therefore, shows the elements of
insurance income which affect the respective parties under each of the
structures shown. As the pool builds up funds, the retained capital rises
accordingly. The implied pool structure, in terms of premium distribution,
would thus be as follows (see Fig. 27).
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Figure 27. Implied Pool Structure for Allocating Catastrophe Risk
Premiums

$ bn. Prob
1.20 0.1%
Backstop Credit Facility — $220+m Contingency
0.95 0.5%
Excess of Loss Treaty (XL) — $200+m Reinsured
0.75 0.75%

Excess of Loss Treaty (XL) — $100+m Reinsured

0.65 $30m 1.0%
Proportional Treaty $120+m Reinsured retained
0.50 1.4%

The consequent distribution of funding mechanisms by the correspond-
ing loss levels is shown in Figure 28.

Figure 28. Implied Pool Capital Structure for Financing Catastrophe
Losses

$ bn. Prob
1.20 0.1%
Backstop Credit Facility — $220+m Contingency
0.95 0.5%
Excess of Loss Treaty (XL) — $200+m Reinsured
0.75 0.75%

Excess of Loss Treaty (XL) — $100+m Reinsured

0.65 $30m 1.0%
Proportional Treaty $120+m Reinsured retained
0.50 1.4%

Retained Cat Risk $100m
0.40 2.0%

Since the retention level is substantial and amounts to a ‘deductible’ for
any particular event, this layer can be structured in separate ‘cylinders’
per country so that each country’s exposure has the same benefits of the
pool structure for its proportion of the retention.
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Figure 29. Structure of $100 million Retention Layer by Country

Antigua
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Thus, for example, if St. Lucia’s portion of the retention layer was $10
million, and the country suffered a loss totaling $30 million, it would be
eligible to collect $16 million from the pool. This reflects $20 million
above its retention minus the 20 per cent co-insured retained portion
under the proportional treaty reinsurance layer.

At the initiation of the pool, the annual premium income would be $111
million less 15 per cent commissions which equals $94 million.
Reinsurance premium costs to the pool would amount to $67 million
($15m + $29m + $21m + $2m loan commitment fee). However, on the
proportional treaty, the $15 million of premiums ceded would accrue a
commission to the pool which assuming a 15 per cent rate would provide
an additional $3 million. Therefore, the pool’s initial annual income
would amount to $97 million, leaving a surplus of $30 million to cover
administrative costs and to accumulate reserves (see Table 18). It should
be noted that the XL reinsurance premiums have been ‘conservatively’
estimated at rates which are actuarially fair but are three times the cur-
rent market rates, to take account of potential future price fluctuations and
potential variations in the estimated expected loss percentage. Therefore
a significant cushion exists for additional savings if these ‘adverse’ events
do not develop. Nevertheless, since the pool assumes a retention of at
least $100 million in ‘cat’ risk, this amount would be required as initial
capital. This could be provided by private sector shareholders, strategic
investors or other means.

Defining a catastrophe pool for public assets

While the above analysis has combined both public and private sector
assets in the pool structures as defined, governments could also choose the
option of establishing a purely government pool to insure public assets
and infrastructure. While such a pool would have less capital than the
combined private/public pool, it could nevertheless be considered as an
option if inclusion of private insured assets proved to be unwieldy or less
desirable to the domestic insurance industry even if it implied no reduc-
tion in net income flows. Figure 30 shows a potential structure for a sub-
regional government insurance pool, together with the financing role of
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Table 18. Resulting Financial Income and Expenditure Flows for Pool

(US$m)

Financial Income

Catastrophe premiums received collected from primary insurers 111

Commissions from reinsurers (under quota share treaty) 3
Total 114

Financial Expenses

Commissions paid to primary insurers 17

Net quota share premium paid 15

XL first layer premiums 29

XL second layer premiums 21

Credit commitment fee 2
Total 84

Net income/flow 30

multilaterals in order to assure initial liquidity for the pool and provide a
topmost layer of excess-of-loss protection in case of a major catastrophe
event.

The pool described would follow the same financial structure of the
industry/public assets pool described above. The assets included in the
pool would be government buildings and properties, schools, hospitals
and critical infrastructure facilities such as electricity and water trans-
mission systems. A key aspect to consider in a public asset insurance pool
is each government’s tolerance for the payment of premium from its fiscal
budget. Therefore, such a structure would first need to determine the
level of premium ‘subscriptions’ for a specified range of assets, commen-
surate with the affordability constraints and risk management objectives
of each government.

An additional feature of a government assets pool would be the provision
of a low layer credit line from the World Bank or other multilateral agen-
cies to protect the pool from losses if they occurred early in the cycle
before the premium build-up provided a sufficient capital cushion to
absorb risks before reinsurance layers were invoked. This lower end
protection becomes more feasible in a government versus a private sector
pool since the credit line becomes a public ‘general’ liability, while in a
private sector pool such a liability at the lower layer could constitute too
high a debt burden for corporate statutory standards. However, in the
public sector case, since losses at the subsequent layer would be covered
by reinsurance, the debt burden is strictly limited to the difference
between available capital for ‘retained’ risk and the required full retention
amount before the reinsurance could be invoked.
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Figure 30. Outline of an Insurance Pool Structure for Public Assets
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The structure also includes a top layer risk-financing facility as in the
private sector pool, which would only be invoked at the lowest probabil-
ity event levels which generated losses above the last reinsurance layer.
As will be shown below, such financial instruments prove to be more cost-
effective in the long run than adding an additional topmost reinsurance
layer, since they cost little or nothing when not deployed, and they allow
repayment over a long period when used and this can be funded by future
premiums.

Results obtained from testing risk transfer and risk
financing mechanisms

This section provides the methodology and results for testing viability of
alternative risk transfer mechanisms for financing catastrophe risks.
Capital market products such as loans of different maturities and pricing
(commercial, IBRD, IFC) were tested for specified event probabilities and
compared with existing available reinsurance pricing. Commercial loan
financing was tested using credit enhancement instruments such as the
IBRD Guarantee which was also used to test viability of catastrophe bond
products for capital market issuance.

Event scenarios at the 5 per cent probability level (reflecting relatively
frequent but less loss intensive hazards) were first tested over a 200-year
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simulation period using IBRD loan terms of 15-year maturities and five
years grace at an interest rate of 6.5 per cent (above the current IBRD
variable rate). The market premium for excess of loss reinsurance at this
level is 7-8 per cent of the loss layer covered, though a 7 per cent rate was
used. The same exercise was also applied to IFC loan terms using a 10-
year maturity, two years grace and an interest rate of 10.5 per cent, reflect-
ing the high end of IFC pricing which ranges between LIBOR + 2 to
LIBOR + 4. Commercial credits were also tested using maturities of six
years with one year grace at 11 per cent interest cost. A 5 per cent risk-
free rate was used as the discount factor. This rate is extremely conserva-
tive and tends to bias results in favour of reinsurance cover when com-
pared to using an opportunity cost of capital rate which might be double
the risk-free rate and which would tend to bias results towards credit
instruments.

For commercial financing, an IBRD guarantee was assumed in order to
provide credit enhancement for private sector lenders to participate. The
type of guarantee is not specified because both a partial credit guarantee
would apply (for example to ensure a minimum maturity period of the
loan or loans) or a partial risk guarantee (to ensure contractual commit-
ments on the debt service obligations). In both the cases of risk transfer
(reinsurance) versus risk financing (lending), the net present values for
the ‘insured’ were negative, that is, after taking into account the indem-
nity payments received following a disaster, the policy holder or primary
insurer would not ‘profit’ from the coverage, which is consistent with the
use of insurance for protecting against cash flow shocks and drastic reduc-
tions in asset wealth. The results are shown in Table 19.

These results show that in present value terms, the cost of utilising IBRD
financing would, over a 200 year period, constitute only 60 per cent of the
conservatively estimated cost of reinsurance for the specified level of risk.
As seen, however, for both IFC and commercial lending (the latter
including a small guarantee fee of 0.70 per cent), the long-term cost is
substantially higher in present value terms (1.4 and 2.0 respectively). The
second ratio shown attempts to demonstrate during any given period of
using loan proceeds, what the ratio of debt service (P+I) would be during
such period versus having used and paid reinsurance premiums. Such a
ratio is useful to determine the level of reserves needed at any time to
ensure sufficient liquidity and solvency to repay the required debt service.
Table 20 shows a 400-year simulation period for an event probability of 1
per cent (i.e. less frequent but potentially of much larger loss magnitude)
using the same financing terms as above, except that the corresponding
reinsurance premium at that level would be 4 per cent of the loss cover-
age layer, given the lower probability of use.
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Table 19. Testing Alternative Risk Financing Instruments: IBRD, IFC
and Commercial Loan Terms using 5 per cent Catastrophe Event
Probability

Reinsurance IBRD terms IFC terms Commercial
Simulation period 200 years 200 years 200 years 200 years

Event probability 5% 5% 5% 5%
Premium Rate 7%

Interest Rate n.a. 6.5% 10.5% 11.0%
Commitment fee n.a. 0.75% 0.5% 1.0%
Front end fee n.a. 1.0% 1.0% 1.0%
Maturity/grace n.a. 15/5 10/2 6/1
Guarantee fee n.a. 0.7%
Financial Results

PV Cost Ratio: 1.0 0.6 1.4 2.0
Financing/Reins.

Ratio of: avg. debt 1.0 1.9 25 3.5

service/Premium

The second scenario provides a much more favourable cost/benefit out-
come in terms of relative PV costs of using financing versus reinsurance.
An additional benefit would be the absence of volatility in the ‘reinsur-
ance’ rate due to preset financing terms. For this purpose, the IBRD loan
facility has the additional option of being converted to a fixed rate loan
following disbursement through a currency swap/conversion agreement
which, under current IBRD policy, would only charge a 0.125 per cent
fee. At a LIBOR rate of 5.6 per cent, for example, and IBRD’s loan spread
of 0.55 per cent, the total cost before fixing the rate would amount to 6.15
per cent. The additional fixed rate cost plus the transaction fee would
raise this rate higher, so the 6.5 per cent rate used in the simulation is
reasonable and within expected bounds. In addition, the commitment fee
assumed is 0.75 per cent while present waivers only require a 0.25 per
cent fee payment currently and in the foreseeable future.

As can be observed, when the lending proceeds are used (1 per cent prob-
ability), the relative debt service ratio compared to reinsurance premiums
is much higher than in the first scenario with 5 per cent probability, and
if the loan repayment were annuitised, it would be equivalent to a 13 per
cent rate on line. The main reason for this is that, at the 5 per cent prob-
ability level and leaving the loan terms unchanged, the premium itself is
substantially higher (7 per cent instead of 4 per cent) and therefore the
relative debt service ratio in the first case appears more favourable.
However, even if this were not the case, there exists another key problem
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with engaging risk financing at the 5 per cent probability level. At 5 per
cent event probability, the excess of loss reinsurance cover represents a
low to middle layer cover among the possible layers of cover. At this level,
this constitutes a key segment of the XL reinsurance market and therefore
using credit facilities, particularly at favourable terms, could constitute
market interference. It is therefore not recommended, unless private
commercial parties are willing to provide financing at terms similar to
IBRD, to engage credit financing for catastrophe risk at the 5 per cent
probability layer.

Table 20. Testing Alternative Risk-financing Instruments: IBRD, IFC
and Commercial Loan Terms using 1 per cent Catastrophe Event
Probability

Reinsurance IBRD terms IFC terms Commercial
Simulation period 400 years 400 years 400 years 400 years

Event probability 1% 1% 1% 1%
Premium Rate 4%

Interest Rate n.a. 6.5% 10.5% 11.0%
Commitment fee n.a. 0.75% 0.5% 1.0%
Front end fee na. 1.0% 1.0% 1.0%
Maturity/grace n.a. 15/5 10/2 6/1
Guarantee fee n.a. 0.7%
Financial Results

PV Cost Ratio: 1.0 0.2 13 0.4
Financing/Reins.

Ratio of: avg. debt 1.0 3.5 4.8 6.5

service/Premium

However, the same argument does not apply to the 1 per cent probability
layer. This is because the highest (least likely), but potentially more
destructive event probabilities, is where the global reinsurance market
can experience capacity/supply crunches as occurred following Hurricane
Andrew in 1992. These upper levels are precisely where the ‘cat’ bond
market has developed, since additional ‘capacity’ in the capital market
exists at these levels. Thus, a more promising use for alternative risk
financing and credit enhancement instruments would be at the highest,
but least probable, loss levels which pose inherently risky scenarios for
insurers and reinsurers alike. Based on the current insured loss exposure
for the OECS, Barbados, and Trinidad and Tobago under a pooled struc-
ture ($750 million), the backstop credit financing requirement would
amount to $150 million based on the 20 per cent upper level currently
reinsured under XL contracts in the region.
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However, since the debt service usage under such scenarios implies much
higher cash flow requirements (3.5, 4.8, 6.5 as multiples of reinsurance
premium for IBRD, IFC and Commercial terms respectively), any such
entity, pool or fund using such instruments must have within its financial
structure sufficient initial capital to cover the required debt service even
if long-run costs are lower in PV terms. The latter fact, however, provides
the possibility of accumulating reserves at a faster rate so that initial extra
capitalisation might only need to ensure coverage for the first instance of
loan use.

Nevertheless, because of the higher debt service costs at the 1 per cent
event probability level in relation to reinsurance premium, the case still
needs to be made to determine if use of credit at such levels is indeed
more cost-effective not only from a cost/benefit viewpoint, but also from
an annual operating scenario. To do this, the ‘savings accumulation’
factor was calculated based on the lower cost of using credit in the long
run, but also taking into account how quickly those ‘savings’ accrue
before the debt service comes into play. Table 21 illustrates the results of
this calculation.

Table 21. Accumulation of Additional Reserves using IBRD Loan
Facility to Compensate for Higher Debt Service Costs at 1 per cent
Probability Assuming Mean EPL

Savings from loan Ratio of accumulated
facility as percentage premiums paid versus
of previously paid debt service under
premiums under using loan facility

reinsurance contract per 100-year period
— 100-year period

a. Savings accumulation in 81% 53
PV terms immediately before

1 per cent event

b. Savings accumulation in PV 82% 5.6
terms immediately post 1% event,

before debt serv.

¢. Savings accumulation in PV 81% 5.2
terms, post event and after debt

servicing costs

The table shows, as in the earlier analysis of differential present value
costs, that the savings from using a standby credit facility are sufficient to
accumulate at a rate which compensates for the periodic higher debt
service payments using a loan facility. Since under the IBRD option, the
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ratio of debt service to premium was 3.5, the level of savings should be
sufficient to build up reserves to pay for eventual loan servicing costs even
after including other incidental costs such as administrative expenses. In
comparison to the percentage standard deviation of catastrophe reinsur-
ance prices in the last decade, the savings accumulation rate exceeds that
significantly, which means that the savings more than compensate for the
higher debt service costs (compared with reinsurance). Since the savings
accumulation provides the necessary funding in disaster years, and since
the loan facility maintains a stable cost of financing, this facility effectively
reduces the volatility in reinsurance pricing (such reinsurance pricing
also rises after major disasters, as discussed previously).

It should be clarified that the above figures assume a constant premium
rate for the XL coverage at the 1 per cent risk layer. However, as docu-
mented earlier, rate volatility is inevitable and by historical standards,
1998 and 1999, the years upon which the reinsurance rates are based in
this exercise, is one of the lowest rate periods in the last decade for the
East Caribbean market. The use of credit financing swapped into fixed
rates at the highest loss layers would therefore lock in more stable rates.
In this context, multilateral institutional support could only be consid-
ered as a catalytic function since permanent support for such a scheme
would be expected to be borne by the private markets. It should also be
clarified that given the risks that the 1 per cent probability occurs ‘early’
in the expected cycle, the pool would need to be adequately capitalised
initially in the event that the distributions of actual catastrophes become
more concentrated than the mean values suggest. The use of debt in this
regard has to be measured against the future repayment capacity taking
into account the need for adequate initial reserves to accommodate early
occurring events.

To test a more severe scenario, the probability of the catastrophic event
was set at double its actuarially estimated frequency so that use of the
credit would be twice as frequent over the 400-year simulation period. In
this case, even though the ‘savings’ rate diminishes, the initial accumula-
tion is still sufficient to more than compensate for the cost of debt service
following the event. Figure 31 shows the difference between savings
under the mean expected probability scenario and a scenario with a 100
per cent increase in probability.

In Figure 31, the ‘expected probability’ (1 per cent) shaded area is of the
same magnitude as the ‘twice expected’ series area except at periods in
which the ‘twice’ series requires additional use of debt service. In such
cases, the savings become negative. However, even with this worse case
scenario, the initial accumulation of savings (v. reinsurance costs) is more

244



MANAGING CATASTROPHIC DISASTER RISKS

Figure 31. Incremental PV Savings: Credit v. Reinsurance Cost
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than sufficient to offset the ‘dip’ years. Therefore, provided that the sav-
ings obtained are maintained in a trust or investment account (rather
than used for expenditures or paid out as dividends), they would maintain
the credit-based cost of reinsurance at a low rate and continue allowing
protection against exogenous rate-related volatility.

Eventually, credit support would need to be borne by the commercial
market which, as shown above, could represent savings of up to 60 per
cent in long term premium costs based on a 1 per cent actuarially based
event projection. The build-up of additional reserves from such savings
would also lower the capital ‘stress’ caused by debt service repayments
during ‘event’ years and this could potentially be ameliorated further by
extending the maturity and/or lowering the interest rate further support-
ed by additional credit enhancement mechamisms.

Feasibility of using catastrophe bonds as reinsurance

The use of catastrophe bonds to support reinsurance capacity for a pool is
also considered. At the outset it should be mentioned that catastrophe
bonds usually require a number of preparation costs which can amount to
1-2 per cent or more of the issuance value. These costs pertain to bond
underwriting costs and cover the legal expenses, setting up of special pur-
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pose vehicles and trusts, ratings analysis, investor marketing costs and
other necessary costs as part of the capital market-based transactions. For
multi-year bonds, however, these costs can be amortised. If well struc-
tured, catastrophe bonds can provide another source of reinsurance
capacity with the added benefit of having rates based on the financial
markets (for example LIBOR) rather than on global reinsurance capacity
alone. In contrast to contingent credit lines, bond coupon interest is
payable from the start. In this respect, catastrophe bond payments are
more akin to ongoing reinsurance premiums.

As already discussed, catastrophe bonds to date require an above-market
rate of interest for similarly rated risks. For the upper XL layers under the
1 per cent event probability, ‘cat’ bonds are being currently priced at
LIBOR + 4 (or 9.6 per cent). At the layer below (for example 1-2 per
cent event probabilities) the price is LIBOR + 5.5 (11 per cent). While
for investors the lower probability (upper loss) levels are more attractive,
given that they imply lower ‘default’ possibilities, for the ‘insured’, using
such bonds for reinsurance at extremely low probabilities may not be
worthwhile since the rate will not necessarily be lower commensurate
with the risk (due to the fixed costs of issuing the bond). Bonds which do
not protect the principal from loss in the event of a catastrophe that
generates losses above the attachment point are priced substantially high-
er than those which have principal protection.

In the case of a pooled catastrophe insurance structure for the East
Caribbean, it is assumed that credit enhancement support would be
required to assure a successful bond issuance for purchase by international
investors. A World Bank guarantee for this purpose would add a 0.7 per
cent annual fee to the cost. Therefore, assuming that a catastrophe bond
would be used for reinsurance cover at the 0.6-1 per cent probability
level, the total cost to the pool would be LIBOR + 4.7 or, at current rates,
10.3 per cent, substantially higher than an equivalent reinsurance
premium. However, as discussed above, the proceeds of a catastrophe
bond are to be invested in a trust account in risk-free securities. The cur-
rent US treasury bill rate is approximately 4.9 per cent. Thus, this invest-
ment would offset the ‘cat’ bond financing costs by that amount and
would provide an approximate net cost of 5.4% = LIBOR + 4.7-4.9. So
underwriting fees — assumed to be an additional one-off expense of 2 per
cent — have been excluded.

If we use the ‘cat’ bond form of reinsurance for a $100 million loss limit,
the total annual coupon payment ‘premium’ or rate-on-line equivalent
would amount to $5.4 million, and the first year underwriting fee would
be $2 million. In the financing structure of the pool listed eatlier, a rein-
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surance premium of $21 million as a maximum was estimated, even
though the current market rate-on-line for the same would be $3.5 mil-
lion, i.e. below the ‘cat’ bond net interest payment. Therefore, based on
the projected financial income and expenditure of the pool, a ‘cat’ bond
would still be affordable as an alternative method of reinsurance.

As discussed earlier though, investors might only be receptive to pur-
chasing such instruments if the loss trigger was clearly defined and trans-
parent. The current loss adjustment process and determination of indem-
nity payments in any given country might not be perceived as informa-
tion which is symmetrical in its availability to both the investor and the
insured. Because of this, a parametric trigger to determine the claim’s
eligibility is proposed as the only feasible option, even though this can
generate potential basis risks. Nevertheless, with significant modelling
based on hazard intensities at given sites and related dollar losses, a deter-
mination of the basis risk could be made. This would require use of
meteorological measurements of windspeed and/or earthquake in islands
which have suffered from disasters.

For improved ‘payment triggering’ under a catastrophe bond arrange-
ment, heavy-duty wind measuring devices, for example, could be pur-
chased and set up in selected spots on each island participating in the
pool. These could be connected via wireless transmission to a central
database administered by the pool, as well as to an independent body such
as the Miami Hurricane Center. Once an above threshold wind measure-
ment was recorded, this would serve as the basis for declaring a pre-
specified ‘loss payment’ from the bond, i.e. the bond proceeds would be
used to indemnify for affected damages, in which case the investors would
lose part of their principal and future interest.

While it would theoretically be possible for the pool administrators, in
conjunction with the domestic insurers, to report exact losses on the
ground, and thus allow the ‘cat’ bond’s loss on its principal be pro-rated
accordingly, the institutional infrastructure for developing such a report-
ing system would not only take substantial time to implement but, as
mentioned above, might not be attractive as a reporting system to the
bond investors. Therefore, loss payments from ‘cat’ bond proceeds might
be structured parametrically as shown in Figure 32.

The hazard event would need to be measured at that level for a specified
time (for example 60 seconds or more) at one of the pre-defined sites. The
loss of principal and interest, however, would only apply to that portion
of the loss pertaining to the country or countries affected. Thus, as in the
pool structure shown above, if a category 5 hurricane hit only one country
which represented 10 per cent of the total pool exposure, then the loss of
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Figure 32. Structure of Loss Payments from ‘Cat’ Bond Proceeds

Hazard Intensity Investor Loss on
Threshold Bond for Indemnification
Category 5 Hurricane 80% of Principal
Earthquake Richter 7.5 1.5% on Interest
Category 4 Hurricane 60% of Principal
Earthquake Richter 6.5 1.0% on Interest
Category 3 Hurricane 40% of Principal
Earthquake Richter 5.5 0.5% on Interest

the ‘cat’ bond’s principal would be 0.1*(80 per cent), or 8 per cent of face
value.

An additional feature that might be built into a catastrophe bond con-
tract is a swap agreement to convert LIBOR-based interest payments into
fixed rate payments so as to maintain rate stability for the insured and the
SPV during the life of the bond. This would also add to the initial fund-
ing costs but, as earlier discussed, would still be affordable based on the
pool financials. Therefore, in the catastrophe bond instance under such
arrangements, a cost versus variance trade off would need to be examined
further to determine whether the higher financing costs might indeed off-
set rate volatility in the reinsurance markets.

Investors have proved to be receptive to catastrophe bonds despite their
apparent riskiness. Nevertheless, when compared to similarly (or lower)
rated securities in the financial markets, their return versus risk profile is
actually much more favourable. Table 22 shows the relative characteris-
tics of catastrophe bonds with certain attachment probabilities along
with other rated securities.

In addition to the higher return/risk profile that many catastrophe bonds
can offer investors, they also improve the investors overall portfolio risk
given that catastrophe bond performance is not linked to global financial
market prices, since they are based on natural event triggers versus econ-
omic/financial factors. Thus, besides the benefits of higher returns, the
lack of correlation of ‘cat’ bond performance with the broader financial
markets, improves the efficient investment frontier (see Fig. 33).

248



MANAGING CATASTROPHIC DISASTER RISKS

The addition of cat bonds to a portfolio of assets with significant global
price correlation, would reduce expected portfolio volatility due to the
risk diversification aspect of cat bond returns versus global financial mar-
ket returns (for example US markets, European markets, emerging mar-
kets, in fixed income securities or equities). Thus an equivalent portfolio
rate of return can be achieved with a lower risk profile (curve A) com-
pared to a similarly valued portfolio before adding uncorrelated cat bond
securities (curve B).

Table 22. Comparison of Default Rates on ‘Cat’ Bonds versus Other
Bonds

Bond default probabilities
(or equivalent catastrophe

event probability) Spread above LIBOR
(%) (%)

Below Investment Grade Bonds
Ba2 0.60 1.10
Ba3 2.70 1.36
B1 3.80 1.84
B2 6.79 2.00
Principal at Risk Cat Bonds
Res Re '97 1.00 5.76
Parametric 1.02 4.30
Trinity 1.53 4.36
Res Re 98 0.87 4.00
Principal Protected Cat Bonds
Res Re '97 1.00 2.73
Parametric 1.02 2.06
Trinity 1.53 1.49

Source: Goldman Sachs

In conclusion, it should therefore be stated that a number of configura-
tions and options for managing catastrophe risk exist, and these can
exploit recent development in risk transfer instruments as well as different
capital structures for managing and holding sufficient catastrophe reserves.
The structures presented previously for deployment in the ESC case rep-
resent what is seen as the most applicable and least complex to imple-
ment given the financial participants, country situations, and affordability
constraints, particularly in terms of fiscal resources available for the pay-
ment of insurance premium.
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Figure 33. Change in Efficient Investment Frontier from Inclusion of
‘Cat’ Bonds in Portfolio Risk

Rate of Return %

Risk

However, in the process of developing a risk management framework for
an intra regional group of countries, the risk exposure, insurability and
pricing characteristics may vary once data are collected based on actual
conditions and level of resolution used. Such an exercise may well point
to alternative structures and funding mechanisms for assets at risk which
may need to be seriously considered as additional choices.

This paper has attempted to show, however, that under reasonable and
conservative assumptions, the case for improved risk management by
using a package of policy and financial instruments in the ESC area, can
prove to be a valuable policy tool to improve long-term development
prospects of such nations, as these periodically suffer the devastating
effects of natural disasters.
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