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Agenda, Part 1

1. Introduction, S Young

2. CCRIF: background, update and key
Issues, S Young (30 mins)

3. Catastrophe modelling and parametric
Insurance, S Young (30 mins)

4. Q & A session on CCRIF issues (30 mins)

5. Alternative risk transfer, and CCRIF as an
enabling vehicle for Caribbean
governments (S Young, 15 mins)



Agenda, Part 2

6. Improving CCRIF — development of second-
generation loss model (Jan Vermeiren, 30 mins)

/. New products — rainfall, electrical T&D systems
(Various, 30 mins)

8. CCRIF products as a part of holistic sovereign risk
management (Carlos Costa, World Bank, 15 mins)

9. Real-time impact product — year 1 review (Jan
Vermeiren, 30 mins)

9. Q & A session on new modelling, new products,
country feedback (30 mins)
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Outline

» Background and original aims of CCRIF
CCRIF - baCkg rou nd’ * Preparation and operational structure

update and key iIssues - Types of coverage offered

» Risk management and transfer

» Long-term financial strategy

» Benefits and Limitations

» Development plans and outreach
M Carib + Conclusions

R4S Risk Managers T The Caribbean

Dr Simon Young
CEO, Caribbean Risk Managers Ltd
Supervisor, CCRIF
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Background

* CARICOM Heads of Government asked the World
Bank to design and implement a cost-effective risk
transfer programme

* They were prompted by the almost 200% of GDP
damage inflicted on both Grenada and the Cayman
Islands by Hurricane Ivan in 2004

 All parties identified the high exposure of small
island economies across the region to natural
hazards, and the consequential risk to sustainable
development

Sovereign Cat Risk
Financing Timeline

» To cover the post-disaster liquidity gap faced by Catastrophe
governments between immediate emergency aid Event
and long-term redevelopment assistance

» To enable governments to receive money
quickly, with the amount calculated completely

objectively —

» To minimise the burden on governments to ey | \H -

provide exposure information prior to coverage
being initiated and loss information after a o Comingent creditlines. " Moliatera) oans puaen

H Parametric Insurance Traditional insurance etc.
disaster

*’ 5 & 6

Funding




How CCRIF was put
together

» Japanese government funded the development
project through the Jamaica Social Investment
Fund (~US$ 1.6 million in development budget)

* WB provided technical input alongside two main
contractors, EQECAT for modelling and CGM
consortium for developing the financing and
operational strategy

» Work started in March 2006 and the Facility was
incorporated in April 2007, with first policies
incepting on 1 June 2007

PARTICIPANT REPRESENTATIVES | BOARD OF DIRECTORS
(Ministries of Finance) Executive Chairperson
CARICOM Appointee
CDB Appointee
Technical Member (Finance)
Technical Member (Re/insurance]

|

FACILITY SUPERVISOR }— Reinsuronce l

I |
Operations Asset Manogement.
COMMUNICATIONS MANAGER REINSURANCE BROKER ASSET MANAGER INSURANCE MANAGER
b

MULTI-DONOR TRUST FUND
(World Bank)
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CCR'F Structure of CCRIF

The Caribbesn Catastrophe Risk acility

* CCRIF is a Cayman-domiciled insurance company
owned by a special purpose trust

« Itis governed by a trust deed, within which the 5
directors must ensure that the CCRIF operates

« The board has representation from participants (via
CARICOM nominee) and donors (via CDB nominee),
and has two technical experts

« CCRIF’s operations are laid out in an Operations Manual
and are executed by a number of service-provider
companies (Facility Supervisor, Insurance Manager,
Reinsurance Broker, Asset Manager,
Communications/PR Advisor

b

CC Rl F Types of coverage

The Caribbesn Catastrophe Risk acility

» CCRIF currently offers parametric policies for
wind and earthquake

Policies have a high per-event deductible (1 in
15-yr loss for hurricane, 1 in 20-yr for quake)
and an annual coverage limit

Pricing is calculated as a function of the pure
risk (AAL) on each contract

» Coverage is designed to cover short term
revenue shortfall (c.f. Business Interruption),
NOT infrastructure, indirect social costs etc

*’ 10
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CCR'F Risk Management

* CCRIF issued 30 annual policies to 16
CARICOM countries in 2008

* CCRIF initially raised capital to cover
claims and operating costs from donors (c.
US$50 million) and from its participants (c.
US$22 million)

* Reinsurance is purchased to increase
claims paying capacity, with CCRIF
retaining first US$12.5 million

\ CCRIF 2007 & 2008 oA countnes g
) and measuring points

Risk Metrics - AR
CCRIF 2008 Risk Transfer Structure
« CCRIF uses dynamic financial analysis to s 40
forward-modgl its finances and guide risk e nh M et Ca::OSh:lvap 184 Puss
transfer decisions $132.5M reinsured

 For 2008, CCRIF purchased US$132.5 AAL $5.5M 25.6-yr 55M

[ . L . $9.307M premium
million in reinsurance, US$30 million via a 1,69 mlfiple to AAL ST — T
cat swap and the remainder in the 7% RoL ROL
traditional markets . 7.5yt 25M
) . o Retained N P
» Claims paying capacity is greater than the First $12.5M 12.5M reinsured T ROL
modelled aggregate annual loss with a 1 in AALS$4.IM a7yt 12.5M

. .10,000 chance of occurring 12.5M retained
* 55 .

[CerFmS = 2
RM
CCRIF 2008 Portfolio Loss Exceedance Curves

50m
20m

CCR'F Financial Strategy

S B B e  Annual premium income is c. US$22
/"’ EEEE= million at a multiple of 2.25 to AAL for each
T : e participant _ _
| | | ; * CCRIF plans to reduce the premium ratio

over the coming 2-3 years to a stable level
v v (probably to between 1.5 and 1.75)
Siizran « Capital continues to build to a level such
—Hurricane that premium pricing is minimised for an
Fuei acceptable level of long-term survivability

109 200 300 400 %00 0 70 800 %00 1,000,7 . 18
Return Period
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74% reduction for 1,500-yr loss
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Individual Policy Limits CCRIF Aggregate Limit 21

Events/Claims

* Main events since 1 June renewals have
been Gustav, Hanna, ke, Omar and Paloma,
all of which had some impact in one or more
CCRIF countries

 Arthur and a late-season depression were
rain-events in Belize

+ Calculations undertaken and event briefings
completed for all these events, as well as
specific briefings for Bahamas (lke) and
Cayman Islands (Paloma)

b
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Benefits

» Pooling of risk across wide geographical
area provides excellent diversification

* Pricing based on technical risk avoids
cross-subsidisation

« Parametric policies allow total objectivity
and rapid payouts

* Pooling into single reinsurance transaction
improves access and pricing and allows
innovative structures

*’ 20

Limitations

+ High deductible means that it only covers
major catastrophe events in which national
economies are severely impacted

+ Basis risk means that events can occur
which produce significant losses but no
payout (and the opposite is possible)

» Concept of parametric is not widely or well
understood, so unrealistic expectations
are developed

Events/Claims

» Gustav recorded a very small loss in
Cayman, larger one in Haiti and significant
one in Jamaica ($16M), but all within the
country retentions

b
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Events/Claims

» Gustav recorded a very small loss in
Cayman, larger one in Haiti and significant
one in Jamaica ($16M), but all within the
country retentions

» Hanna recorded a very small loss in The

Bahamas and a modest loss in TCI, again
both within deductibles

Gustav, track and CCRIF measuring points o - I I

Events/Claims

» Gustav recorded a very small loss in
Cayman, larger one in Haiti and significant
one in Jamaica ($16M), but all within the
country retentions

* Hanna recorded a very small loss in The
Bahamas and a modest loss in TCI, again
both within deductibles

* lke recorded a 51M loss in TCI (6.3M
payout) and a small loss in The Bahamas

Events/Claims

* Omar recorded a very small loss in
Anguilla (which was within their
deductible) but produced widely-felt wave
damage south of the storm track

Ike, track and RlF measuring points *



» Expand membership
— to further diversify risk

— to enable access to CCRIF for a broader range of
countries

» Provide new products
— Rainfall/flood coverage
— Electrical transmission/distribution cover
— Parametric agricultural coverage for governments
» Improve current products by updating/revising
cat modelling

*’ 35
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Events/Claims

* Omar recorded a very small loss in
Anguilla (which was within their
deductible) but produced widely-felt wave
damage south of the storm track

» Paloma recorded a significant loss in
Cayman (26M), but which fell within their
20-yr deductible

Key Issues

* New policies/countries

+ Expectations/high deductible

» Loss model/representation of risk
Associated projects

— Real-time impact forecasting

— Risk Atlas project

Partnerships with regional entities
(scientific, disaster management, financial)

Expectations

* The main challenges CCRIF has faced (Dean, lke,
Paloma) have all been cases where losses have
fallen within the deductible

» Challenges with rain events also

» Cost of coverage exactly reflects the risk being
transferred; non-covered risk is not included in price

* CCRIF is aimed specifically at short-term liquidity
shortfall — it is not a catch-all, but rather should be
seen as part of a comprehensive risk management
strategy

*’ 36



Sovereign Cat Risk
Financing Summary

100 -

Probable
Maximum
Loss

« Cat bonds

« Parametric insurance

« Traditional insurance
o Transfer

+ Budgetary re-allocation
« Lines of credit
* Loans (emergency or normal)

Retention

1980 1985 1990 1995 2000 2005

Conclusions

* CCRIF is the world’s first parametric risk pool and
the first multi-national pool covering sovereign risk
CCRIF is a work in progress — we have successfully
implemented a low-cost insurance programme for
governments which has attracted donors and risk
transfer markets
* CCRIF works because

— payouts are fast

— premiums are low

— the pool is mutually beneficial and transparently fair

&' 39

12/7/2008

Partnerships

» CCRIF is aiming to support the region’s
governments and institutions in their aims
to better deal with natural cat risk

* MoU with CIMH, CDERA (aim to make
presence here an annual event), looking to
forge partnerships with other entities

« Critical that participants guide CCRIF’s
development (via Board representatives
and various workshops/presentations)

*’ 38
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Risk Modelling &
Parametric Insurance

Simon Young

2m CaribRM

PAS Risk Managers To The Caribbean

Cat Modelling

» Cat modelling uses scientific methods to
recreate a loss database for rare events such
that actuarial analysis can be undertaken

» For low-probability events, there is insufficient
actual loss history for statistical validity

» Cat models comprise three elements: a
natural-science based hazard module, an
engineering/ empirical damage module, and
an actuarial/ financial module

-

Outputs from Cat
Modelling

+ Basic outputs are loss exceedance curves and
tabulation of probable losses at different return
periods (including ‘PML’) for a given portfolio

» Event-specific loss mapping is also an output —
for actual events or for future possible events

» Cat models can adjust for short- or long-term
probabilities for hydro-meteorological hazards,
where natural variation and climate change
have influence on timescale of interest

b
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Outline

* Hazard and loss modelling for low
probability/high consequence
(catastrophe) events

» Parametric insurance — how it works and
how it is different from indemnity insurance

» Advantages and disadvantages of
parametric

» CCRIF’s use of parametric formulation

h

CCR'F Cat Modelling Process

Hazard Module




CC

The Cariblsesn Catastrog

RlF Parametric Insurance

+ Both traditional and parametric insurance
indemnify the insured against a loss

» Parametric insurance policies use a
measurement of the level of hazard to
estimate, via a cat model, the likely loss

« Traditional policies use the actual loss

« Both have common financial elements in the
policy (deductible, limit) which are used to
move from the loss amount to the payout
amount

Disadvantages

* Basis Risk:

— This is the difference between the loss calculated
from the model and the actual physical loss on the
ground

— Because cat models contain significant uncertainties,
basis risk can be high in parametric contracts

Basis risk is lower the more unlikely an event is

— therefore, parametric contracts are best-suited

to covering rare/large catastrophe events only

» Parametric insurance can be difficult to explain
and understand, which can lead to challenges

Current CCRIF

* We use an indexed parametric, where a
loss curve is produced from a loss model,
and then a formula is created to replicate
the loss curve

* Index uses two constants and the hazard
parameter at a series of weighted
measuring points

* Index value for an event is a proxy for the
loss

b
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Advantages

» Payouts are quick because the parameters of
the hazard are known immediately after an
event

» The loss amount is calculated entirely
objectively using formulae defined in the
insurance policy

» The technical risk on a parametric contract is
better defined because there are fewer
uncertain variables. This provides greater
opportunity for risk transfer to capital markets

b

CC R' F Types of parametric

The Caribbean Catastrophe Ak Insurance Facilty

* Pure parametric — uses only the hazard
parameter (weather derivatives)

* Index parametric — current CCRIF model

* Modelled loss — second generation CCRIF

* Industry loss — used for US ILWSs, where
industry-wide loss is used as a proxy

 Hybrids are developing to include
elements of these four basic types

3,000,000

2,500,000

2,000,000

1,500,000

HU Index

1,000,000

500,000

0

1

Return Period (years)

b



CCR'F Payout Calculation

* Windspeed is estimated at one or more
measuring points through extrapolation
from the central wind speed and other
storm characteristics (using a simplified
Holland model formulation)

CCR'F Payout Calculation

* Windspeed is used as a proxy for loss,
with the parametric equation describing
the proxy relationship

» Deductible and ceding percentage then
applied to government losses to calculate
final payout

-,

@@ {I§ New CCRIF model

» Second generation CCRIF model will be a
modelled loss parametric

» Govt risk curves will be produced from
historical events run through a loss model

* Same loss model will be used to calculate
aloss in a real event

* Further details from Jan later this morning

b
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CCRIF

Windspeed Calc

CCRIF#>

— Full Hurr Loss
—— Covered Hurr Loss.
90,000,000

Loss/Payout (USD)

Return Period (yoars)

Dea
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Alternative risk transfer, and
CCRIF as an enabling vehicle
for Caribbean governments

Simon Young (CaribRM)

CC

The Cariblsesn Catastrog

RlF Use of ART by CCRIF

* CCRIF has a cat swap with the capital
markets — swaps an up-front ‘premium’ for a
promise to pay a much larger amount back
should certainly conditions occur

» Very similar to a reinsurance contract

» Deal is non-collatoralised, so credit risk of
counter-party is important factor

» Booked by counterparty as a financial
instrument, not ref/insurance

CCRIF

12/7/2008

What is ART ?

ty

* Alternative risk transfer is the use of non-

traditional markets to accept risk

Capital markets are massively larger in

scale than available traditional reinsurance

‘Securitisation’ of risk is the mechanism by

which cat risk can be transferred to capital

markets

» Various instruments used — cat swaps and
cat bonds are the most common

Cat Bonds

» Growing way for re/insurers and large
companies to access capital markets

* Instead of default risk of a normal
corporate bond (company going bust), cat
bond has default risk if rare event occurs

» Cat bond pays LIBOR plus a spread, the
spread rewards the risk of default being
taken on

+ Deal is fully collatoralised

» Parametric products allow sufficient
transparency and modelling certainty to
interest the capital markets

* Some indemnity deals done with capital
markets, but only with very well known
insurers/portfolios

» Capital market options give CCRIF pricing
leverage and huge potential capacity

b

+ In addition to the current ‘short-term liquidity
insurance’ product, CCRIF is developing other
parametric types to meet needs of participants

* Rain product will be closer to a weather derivative,
which could also be used for utility T&D coverage
and assisting with agri risk transfer

* CCRIF could also assist governments in placing
individualised capital market deals if certain risk
transfer need was identified

» World Bank also developing products

M



Probabilistic Evaluation of Hazard Risk

Objectives

Kinetic Analysis Corporation Kinetic Analysis Corporation

Questions the CCRIF needs to be able to answer:
KAC Tropical Cyclone Loss Modeling

for CCRIF

Technical Approach Overview = What losses can we expect from a given event—historical,

current (real time) or future?

= For a given country, what range of losses should we
expect for any given time interval?

= For a given portfolio of countries with given set of policy
provisions, what payouts should we expect per country and
for the Facility per event? Per year?

Loss Modeling: Loss Modeling:

Theoretical Approach e Values of this approach
Steps = Storms used in modeling are known to be realistic storms.
1. Model all events in historical record against current
exposure to estimate event losses. = Losses—the actual metric of interest—is the focus of the
2. Fit distribution to event losses for each country. statistical analysis and validation

3. Determine frequency and correlation of events based on
historic event database.

4. Run simulations (equivalent to 1 million years of current
climate) and compute payouts based on policy
parameters.

Approach shown to produce predictable and stable results
= Approach applies uniformly basinwide

Note: Tropical storms analysis shown predominantly in this presentation,
however the approach applies equally to seismic and other hazards.

CCRIF Facility Loss Model (FLM) CCRIF Facility Loss Model (FLM)

Overview e Practical Implementation N
FLM: Self-standing model, with the following capabilities—for Steps run at KAC using cluster computing
both hurricane and earthquake hazards: = Create exposure file for each country, based on key econometric

and population data.

= Using TAOS and MIDGARD, generate loss estimates for every
event in historical data base. (Master loss table)

= Create event frequency, correlations tables from historical data.

= Supporting the costing of country-specific policies.
= Calculating Facility risk, based on any portfolio of country-
specific insurance contracts.

= Simulating a selected historic event, and calculating = To evaluate model loss estimates, generate loss data for specific
corresponding loss based on current exposure. single events for comparison against reported losses.

= Calculating payout after an event, and displaying hazard
conditions that prevailed in the event. Steps run by Facility Manager, in the stand-alone FLM

= Generate country-specific and Facility loss analysis for various
policy definitions and configurations.

= Determine country payouts for specific events during the contract
period.

Same modeling techniques/components employed for both
PML and real-time hazard and loss modeling.

Kinetic Analysis Corporation (www.kinanco.com)



Probabilistic Evaluation of Hazard Risk

CCRIF Facility Loss Model
Output tables

Country-specific outputs

= Annual Loss Table [raw loss curve] (return period, probabilty, Loss,
Payout)

Kinetic Analysis Corporation

= Per Event LEC (Return Period, 10,25,33,50,67,75,90 Percentile Prediction Limits)
= Facility Payout (return period, probabilty, Payout)
L POlICy Data Sheet (Premiums, ceding percentages, etc.)

Facility outputs
= Total Facility Payouts (retur period, Probability, Payout)
L FaCIlIty PrOﬁt/LOSS (probability, profit/loss)

Results are generated as data tables, which can be
plotted, presented and used in a wide variety of ways.

2nd Generation Hazard & Loss
Modeling Improvements

Kinetic Analysis Corporation

Hazard modeling

= Wind hazard modeled with attenuation based on actual
terrain friction, derived from satellite imagery

= Storm surge hazard explicitly modeled

= Seismic hazard modeled with amplification factors based
on local geology

= Results, in the form of Hazard Exceedance Curves,
published for key locations in each country (for validation)

= Modeling performed at 900m (30 arcseconds) grid cell
resolution

2nd Generation Hazard & Loss
Modeling Improvements

Kinetic Analysis Corporation

Loss Estimation

= Loss to full exposure (i.e full country loss) is computed
with damage functions that are tested and proven
appropriate to each class of exposure

= Hazard forces are applied to aggregate the exposure within

each cell of the 900m grid cell resolution

Results, in the form of Loss Exceedance Curves, are

published for each peril and each country

Loss estimates for selected historical events have been

validated against reported losses.

Kinetic Analysis Corporation (www.kinanco.com)

Kinetic Analysis Corporation

= Accuracy, reproducibility and transparency of model results
are critical factors to ensure confidence in the loss model
and the insurance mechanism that relies upon it.

= KAC employs multiple techniques to support validation and
verification of modeling

— cross-checking of model results to confirm validity and consistency
with event history

— loss estimates for historic events for loss modeling validation
— checksums to confirm consistency of FLM code and inputs
— Use of published methodologies for hazard and loss simulation

2nd Generation Hazard & Loss
Modeling Improvements

Kinetic Analysis Corporation

Exposure

= Assets at risk are identified, classified and valued in a
900m (30 arcseconds) spatial grid, using remote sensing
and published economic and sectoral production statistics.
Asset classes cover residential, commercial, agriculture.
Government and infrastructure are distributed, and tourism
is included in commercial.

Methodology employed, and data quality, are consistent
across all countries.

2nd Generation Hazard & Loss
Modeling Improvements

Kinetic Analysis Corporation

Facility Loss Model (FLM)

Self-standing, capable of modeling full loss by country

= Uses same modeling techniques and components as were

employed in computing the country LECs

Fully capable of:

— Calculating payout after an event, and displaying hazard conditions
that prevailed in the event

— Supporting the costing of country-specific policies

— Calculating Facility risk, based on any portfolio of country-specific
insurance contracts.

— Simulating a selected historic event, and calculating corresponding
loss based on current exposure.



Probabilistic Evaluation of Hazard Risk

Government loss
versus Full Country loss

Kinetic Analysis Corporation

= 1st generation loss model used included only government
assets, and revenue shortfalls

— Data challenges create reliability issues

— Facility is provided with “Index Curve” which approximates a
country’s Loss curve for government assets

= 2nd generation loss model includes all assets, and estimates
full loss for a country

— Avoids data challenges

— Uses external macro-economic model to relate government loss to
full loss

— Provides Facility with full country LECs and self-standing FLM

Kinetic Analysis Corporation (www.kinanco.com)

Relating Government loss
to full country loss

Kinetic Analysis Corporation

= World Bank, IDB and IMF collaborated on development of
econometric tool to determine government account
shortfall from modeling estimates of full country loss

= Underlying assumptions:

— Government outlays for repair of public sector assets are limited to
1st year following disaster

— Loss in tax revenue is proportional to physical damage suffered by
economic sectors.

— Expenditures on immediate repair and relief are estimated at 1% of
full country loss

= Government account shortfall ranges from 8% to 15% of
fully country loss
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Excess rainfall coverage
— development strategy

Simon Young

CC RI F Constraints on ‘flood’

coverage

* True flood product for Caribbean would need
to be very high resolution

* Flood very difficult to measure, rainfall much
easier, but to move from rainfall to flood to
loss in a model is extremely difficult

* Need to be able to produce reasonable
historical time series at same spatial
resolution as the product will be offered

+ Ground data collection is currently patchy,
and rarely provides country-wide coverage

Parametric rain
product

» Proposed metric is ‘weighted rainfall volume’

» Weighting could be by downstream exposure,
relative to a country total of 100%

* Only catchments with downstream exposure will
be weighted

« Rainfall volume = rainfall depth per km2 cell in
each catchment

» Need to define one or more time periods for
aggregation of rainfall

b
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Background

* CIMH study submitted and now finalised,
with final report delivered

 Brainstorming on 18/19 November in DC

* Input from reinsurers at brainstorming and
via meetings with SY in Zurich/Munich

+ Discussions with World Bank, WBT and
AIR Worldwide on other flood modelling
developments

Options for CCRIF
product

+ Parametric for rainfall (rather than flood)

» Derivative on the hazard rather than
modelled/indexed loss

» Some sort of weighting necessary for impact
of rain on country exposure

+ Simple structure necessary

» Data collection for triggering should be
independent of ground measurement
Different time frames for accumulation need
to be accommodated

Possible model

Ave rain 200mm

Ave rain 300mm
100km*
Ik 0.25

Ave rain 400mm

1: Vol=75,000"0.3, weighted vol=0.25*22,500 = 5,625
2: Vol=50,000"0.2, weighted vol=0.5*10,000 = 5,000
3: VoI=100,000"0.4, weighted vol=0.25%40,000 = 10,000

|. !!! I Event total for Country = 20,625 m’



The Caribbes

CCRIF Rain exceedance curve

* KAC FLM with rainfall module in escrow, will
be run for all TCs and rain-bearing non-
cyclonic systems (flagged by CIMH)

* Rain-in-TC model and WRF or other suitable
non-cyclonic model will be used, seed data
verified by CIMH prior to model run

Integration of ground-based data where
possible and verifiable could assist in best
modelling of rainfall events (CIMH to assess
value and methodology)

Action Plan

 Rainfall development/implementation project
funding approved by Board

» KAC will be contracted to develop rainfall
model within FLM framework

» CIMH will be contracted to assist in rainfall
model verification and development of
settlement protocol (integration of all data
sets)

» Aim for 1 June launch of stand-alone product

b
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Pricing curves

* For TCs, historical event set will be run and

country weighted rainfall volume calculated

from the KAC rainfall model, then fitted for

each country

For non-cyclonic rain, use 20 years of GFS

seed data to run rain forecast model, can be

augmented by global climate runs back to

1880

* Where data are available, verify/optimise
model rainfall amounts with ground and
satellite measurements

b

CCR'F Contract formulation

» Simple derivative structure

* Binary triggers, offer fixed dollar amounts
of coverage for different return periods (10,
15, 20, 25 year perhaps) and over different
aggregation time frames (3 days, 7 days?)

» So country might want 5 million cover at
10-yr trigger and 10 million at 20-yr trigger

* Risk cost is 5*1/10 + 10*1/20 = $1M

-




Protecting the fiscal balance of the State
from natural disasters

Insurance and Risk Financing

Carlos Costa
Disaster Risk Management, LAC
World Bank

« Catastrophe Bonds
+ Parametric Insurance
« Traditional insurance

« Contingent lines of credit
* Loans (Standard or Emergency)

 Budget reallocations

* Reserves/Calamity funds

< /\/\

Probable
Maximum
Loss

Transfer

Retention

December 8, 2008
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The Financial Protection of the State :
Source of Financing Post-Disaster
Availability Cost
Instruments of funds (multiplier)
Reserves Immediate 1-2
Budget reallocations - 1-2
Contingent lines of credit Immediate 1-2
Emergency loans 3-6 months 1-2
Donor contributions 3-6 months 0-1
Traditional insurance 3-6 months 3-6
Parametric insurance Immediate 25
Catastrophe Bonds Immediate 2-5

1980 1985 1990 1995 2000 2005

The Financial Protection of the State :
The Time Dimension

Disaster
Event

I

How do we combine these instrument
to protect the fiscal balance of the state and
improve its capacity to respond in case of a natural disaster

Humanitarian

Recovery

Reconstruction and

development

Reserves Budget reallocations Time

Contingent loans
Parametric insurance

Multilateral loans
Traditional insurance, etc. 4

The Financial Protection of the State :
Institutional and Legal Aspects

Legal framework for emergencies - Who
declares an emergency? Under what
circumstances? Who is in charge?, etc.
Emergency budget appropriation system,
emergency budget execution, waivers and
controls, etc.

Norms, standards to guide state
interventions, etc.

Legal aspects:

Institutional aspects: = Who and how are interventions
coordinated?
= Emergency services (procurement, financial
tracking, logistics, etc)
= Coordination with planning and line
agencies, etc. 5

Reducing the financial exposure of the state
Public and Private Shared responsibility

« Assign responsibility to improve
predictability and transparency.

« Promotion of private insurance
(agriculture, mortgage insurance,
housing, etc.)

* Regulation and control of the
insurance/reinsurance sector.

« Creation/support to reserve funds to

support catastrophe insurance (pool).

Public Private
Sector § Sector




Interesting Risk Financing Initiatives (I)

Caribbean Emergency Legislation Project — A project financed by the Institutional
development Fund of the World Bank to support Caribbean countries in strengthening their
budget iation, budget ion and instituti for
operations.

CCRIF —A joint reserve mechanism for the CARICOM countries, which allows them to rapidly
access financial in case of hurric or A similar inititative is currently
being developped for the Pacific islands.

Weather Derivatives — Protection against severe droughts are being used in Malawi and
under developped in Etiopia to strengthen the response capacity of government in case of
severe drought.

Catastrophe Drawdown Option — Contingent line of credit recently approved or under
preparation for Costa Rica, Colombia, Albania, Guatemala, Turkey.

Multi-country Catastrophe Bond —The World Bank Treasury is assisting Mexico and Chile in
the possible issuance of a Cat Bond on the international financial markets.

Instruments for risk financing

Reserve funds - Recommended for the financing of frequent events, they allow a
rapid response without the need for changes in the national budget structure.

Contingent credits - They allow a government or contracting entity to obtain
liquidity rapidly at a pre-determined fee (OP/BP 8.0 and CAT-DDO).

Insurances - This classic risk transfer instrument has a low penetration rate in the
Latin American countries.

Parametric Instruments - In contrast with the traditional insurance instruments,
the payout is based on the occurrence of an event, instead of the loss generated
from it. This allows a faster disbursement, and a reduction of administrative
costs. These instruments may only be used with risks for which it is possible to
develop precise models of loss estimation (wind, ground acceleration, etc.)

Interesting Risk Financing Initiatives (II)

Seismic Insurance fund for Turkey — This program insures more than 2,6 million
dwellings in Turkey against seismic risk.

Index Based Livestock Insurance in Mongolia — This program launched in 2005
helps to protect herders against livestock moratility.

Wheather insurance for farmers — Program (or pilots) to protect farmers against
adverse wheather events are ongoing in India, Malawi, Thailand, Etipopia, and
are in preparation in Kenya, Senegal, Nepal, Bengladesh, Indonesia, Brukina
Faso, Jamaica, etc.

Contingent credits - They allow a government or contracting entity to obtain
liquidity rapidly at a pre-determined fee (OP/BP 8.0 and CAT-DDO). Costa Rica,
Colombia.

Catastrophe Insurance Pools — A compulsory and voluntary indemnity insurance
program against erthquakes, floods and landslides are at various stage of
development in China, Romania, Southeastern Europe, Colombia, etc.






