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Why are quantitative models relevant to formulate financial
risk management strategies?

1. They can estimate the potential impacts of natural disasters, including the likelihood of
an event occurring, the extent of damage it could cause, and the economic and social
costs associated with emergency relief and reconstruction.

2. They can identify areas that are particularly vulnerable to natural disasters, such as

coastal regions. This information can be used to prioritize investments in disaster risk
reduction measures.

3. They can help policymakers to better understand the costs and benefits of different
disaster risk management strategies. By modeling thousands of scenarios,
decision-makers can compare the costs and benefits of different approaches and choose
the most effective and cost-efficient strategies.
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The financial policymaker tool set

Figure 5 DRF instruments

Ex-post Instruments
(arranged after shock)

Ex-ante Instruments
(arranged before shock)
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Post-Disaster Relief:
Humanitarian Aid,

Pre-arranged Humanitarian
Non-market Aid: CERF, DREF, and
risk transfer anticipatory action
financing

International grants,
private-business/individual-
contributions

A comprehensive strategy would
typically involve several of these
policy tools and instruments.

[ ] [ ] [ ]
Capital Markets, e.g. Cat I
Bonds/Cat Swaps
Insurance/Re-Insurance/ I
Risk Pools

Contingent Credit Lines I

RISKTR” NSFER

Market-Based

Instruments

Low frequency/Igh Severity )

99UB11N20 0 YOOYS

Post-disaster Credit

The key question is: how can
policymakers build the best
performing strategy?

Mostly used by developed economies
I IIE IS I
High frequency/Low Severity
RISK RETENTION

I

>

Time

3 30/03/2023 SCORE Webinar | Managing the financial impact of natural catastrophes on coastal cities. lllustration borrowed from United Nation’s Children Fund, East Asia and Pacific — Disaster Risk
Financing and Social Protection: An Assessment of the evidence on pre-arranged finance for government support in disasters. UNICEF, East Asia and Pacific Regional Office, Bangkok,
2023
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A step-by-step mini guide to formulating strategies ( [

\
1. Generate Gross and Net Loss Scenarios
\\

(i.e. the benefit is the risk reduced) 2. Use financial realistic assumptions to model
the costs of each instrument

~—

Histogram: gross vs net losses

Discount rate Refers to the rate at which socially desirable
(reserve fund) projects implemented by the Government are
M discounted. It's the opportunity cost of not

il doing those projects and spending on risk
financing instruments

30000
|

M Insurance Costs The quantitative model provides an actuarial
= Gross price of insurance (the Average Annual Loss),
B Net u n

that must be “loaded” to account for the cost of
capital and operational expenses incurred by
the insurance company and its capital

Frequency
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1

Gross Losses Economic Losses

10000
L

Net Losses = Gross Losses - Loss Reduction + Cost of instrument providers (reinsurers or capital markets)
M Contingent Debt Terms offered by Multilateral Organizations or
e - Costs Banks, includes all fees and interest rates
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Loss

We use the Loss Exceedance Curves to generate
over 100,000 random economic losses over any
given time period (5 or 10 years).
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A step-by-step mini guide to formulating strategies
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3. Measure the relative risk reduction potential of each
instrument at specific segments of the Loss Exceedance
Curve (gaps)

Risk Reduction (% terms)
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4. Select the relevant segments of the Loss

Exceedance Curve that needs to be protected, and

the instruments to protect them.

SCORE Webinar | Managing the financial impact of natural catastrophes on coastal cities. Example used for one of Akua’s clients.
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Case study: Jamaica - Tropical Cyclone

Main exposures concentrated
in coastal cities

Table 1: Modeled Loss Metrics for Key Return Periods
(all figures in USD million)

Probabilistic Modeling

of Building Losses Actuarial Analysis of Historic Events,
(Hurricane) Floods, and Hurricanes
Return Period Total Direct and Total Government
(Years) Total Direct Damage Indirect Impact  Total Direct Damages  Contingent Liability

Average Annual Loss

67 300 223 121
(AAL)
10 27 317 238 131
50 953 2,785 1,973 1,057
100 1,870 4,734 3,347 1,729
250 3,468 7,304 5,155 3,276

Source: Authors’ analysis.
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Jamaica: Disaster Risk Financing Strategy

Case study: Jamaica - comprehensive strategy &
¥

-RESIDUAL RISK-

Low frequency/
high severity

SOVERIGN RISK TRANSFER
PUBLIC ASSETS INSURANCE

* CCRIF SPC parametric insurance (Tropical Cyclone, Excess
* Strengthening the local insurance market

Rainfall, Earthquake)
*  PPP insurance
h . . « Cat Bond: coverage against Tropical Cyclone for US $
There are many quantitative 185m

models for Jamaica that allow the
formulation of their
comprehensive financial strategy.

RISKS (Probability)

CONTINGENT EMERGENCY RESPONSE COMPONENT
* IDA Immediate Response Mechanism (IRM)
« Contingent emergency response components (CERCs)

BUDGETARY INSTRUMENTS
* Contingency Fund: US$ 31m * Contingent Budget
+  Budget Reallocation (emergency) * Reconstruction Budget

High frequency/
low severity

Liquidity - short term TIME Financial needs - long term

SCORE Webinar | Managing the financial impact of natural catastrophes on coastal cities. lllustrations taken from CCRIF SPC and World Bank Blogs O sco re
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Case study: zoom in Jamaica’s sovereign risk transfers

Parametric Insurance from CCRIF (ly)

Exhaustion Point

Coverage Limit

The maximum
amount that can be
paid out under the
contract in any one
year for any one
peril

Coverage

The difference
between the
coverage limit and
the attachment
point multiplied by
the “ceding
percentage”

Attachment Point*
The losses retained
by a country. This is
the quantity of
expenses that a
country must pay
“out of pocket”
before CCRIF begins
payment for
remaining losses.

\

Losses retained by the country

--------- 1/75 10 1/200

Ceding Percentage
The percentoge of coverage thot
a country decides to acquire.

......... 1/5to 1/20 Trigger

This point represents the minimum
intensity of an event from which the
insurance begins to poy.

Losses retained by the country per event

FINANCIAL COVERAGE
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Cat Bond provided by the World Bank (3y)

Transaction Summary

PREMIUM PAYMENT
Global Risk T N * ek W) 5| CAPITAL MARKET
Financing = INVESTORS
Facility = Gom"m_.m of (E g, irvesfiment funds. peosion
(UK and Germany o Jamaica B s and ot
funded) ; ; Risk Transfer Bond IrEattional imesdns)
— s ‘i’ . Agreement Documentation
United States o : THE WORLD BANK
o
Agency for A Treasury | HIRD « IOA
: T PROCEEDS
International PAYOUT AMOUNT
Development | 1 Liiiiiinnssnnssnnssansannrannens
Neast of AN . « <« oo ooecsonnsaannsnnsennsad
ELIGIBLE EVENT REDEMPTION AMOUNT

BOND COUPON / \
(Compoundod SOFR + Funding Mangin

Peril

Tropical Cyclones

Principal (Coverage Amount)

US$185 million

Risk Period

2.4 years (24 July 2021 to 21 Dec 2023)

Trigger Type

Parametric CAT-in-a-grid

Payout Structure

Linear sliding scale based on severity of storm with a minimum payout of 30% of principal and
maximum payout of 100% of principal

Risk Statistics (Annual)

Expected Loss: 1.52%, Attachment Probability 2.37%

Price/ Premium Multiple

Risk Margin: 4.4%
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Final remark
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e Always measure and understand basis risk!!

30/03/2023

Significant economic or social loss occurs?

Yes False negative Effective protection

=2
o

Desired outcome False positive

No Yes

Did the financial instrument pay?

SCORE Webinar | Managing the financial impact of natural catastrophes on coastal cities

We want the financial
instrument/strategy to have:

a) Symmetry of outcomes -fair
game

b) Minimal blue areas
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