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Financial losses from natural disasters continue
to rise, with low-income populations feeling the
greatest effects.

Disaster risk financing (DRF) is integral to the
solution

Actuarial analysis is a critical input in DRF
decisions:

.  The design of a scalable social protection program

.  The design of a sovereign disaster risk financing
strateqgy
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Natural disasters continue to rise In
frequency and severity across the world
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Yet, there is a major gap between economic
losses and insured losses especially in low-

INncome countries

Total direct losses

M Insured losses Uninsured losses
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Risk Financing is integral to Disaster Risk
Management

Improved identification and understanding

Pillar 1: Risk Identification of disaster risks through building capacity for
assessments and analysis

Avoided creation of new risks and reduced
risks in society through greater disaster risk
consideration in policy and investment

Pillar 2: Risk Reduction

management capacities

Increased financial resilience of

governments, private sector and households
through financial protection strategies

Pillar 4: Risk Financing

Quicker, more resilient recovery through

Pillar 5: Resilient Recovery support for reconstruction planning

Improved capacity to manage crises
Pillar 3: Preparedness through developing forecasting and disaster




ASTIN, AFIR/ERM and IACA Colloquia ¢ Innovation & Invention Actuaries

23-27 August 2015 | Amora Hotel Jamison Sydney Instit

DISASTER RISK FINANCE: -

Protecting Livelihoods and Development

DEVELOPMENT CHALLENGE
The High Cost of Disasters
across Society
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Actuarial analysis bridges the gap
between risk data and evidence based
decision making

Understand
quantitative financial
impact of disasters

CAT Risk Model

Make evidence-based

Historical Loss Database . o
informed decisions

DRFI ANALYTICS

Leverage private

Quantitative Analytics financial markets using
Financial Decision Making Tools quantitative outputs

Financial Impact Analysis
Cost Benefit Analysis

Macro Economic Data

Monitor and evaluate

Financial and other data
DRFI strategies
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1. Financial losses from natural disasters continue
to rise, with low-income populations feeling the
greatest effects.

2. Disaster risk financing (DRF) is integral to the
solution

3. Actuarial analysis is a critical input in DRF
decisions:

I.  The design of a scalable social protection program

.  The design of a sovereign disaster risk financing
strateqgy
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Kenya’s Hunger Safety Nets Program

HSNP is a social protection program
IN 4 northern counties in Kenya

Provides regular cash transfers to
the poorest households c. 90,000

Designed with the intention of
being able to scale up in times of
drought
* Registration of households
 Bank accounts activated
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Excel model developed to estimate financial costs of
scaling up the safety net, addressing key questions:

1

Which counties should be covered
by HSNP Scalability?

What frequency or severity of events
should trigger a payout?

What proportion of the population
should receive payouts during
drought events?

How should the payout structure be
designed?

estimated costs of the selected
scalability program?

Should the whole Northern
region be protected or just
specific counties?

How bad does the VCI need
to be to trigger a payout?

Which households are
vulnerable to different
drought severity levels?

Should payouts vary with
scale of event and should all

| households receive the

same payout?

Is the Scalability Program
affordable?
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The scalability tool: Inputs and estimated
et e s scalabillity costs

Currency LUsD
Exchange Rate: KSH to USD/GBP 9164

2. Geographical Coverage (on/off option)

Mandera Yes
Marzabit 45
Turkana 0 Annual Scalability Cost
Wajir .
! USDE (total across all 4 HSNP €ounties)
= 35
3. Scale Type [select one trigger or two tr =
Choose 30
25
4, Population Coverage [input scale out I
Routine Households 20

First Scale Qut 15
Second Scale Qut

200/200/200/200/200/200/200|200/200/201|201|201|201|201

mmm Extreme Payout 06/1.1/0.4/0.0 2.822.6/0.0/0.7/6.6/1527.80.4|/2.2/0.5
Severe Payout 3.6/82(59/9.1/79/9.8/0.2 84179 4.313.70.9/3.3|/5.9
—— Average Annual Payout |12.0(12.012.012.012.012.012.012.012.012.012.012.012.0/12.0
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1. Financial losses from natural disasters continue
to rise, with low-income populations feeling the
greatest effects.

2. Disaster risk financing (DRF) is integral to the
solution

3. Actuarial analysis is a critical input in DRF
decisions:

.  The design of a scalable social protection program

Ii.  The design of a sovereign disaster risk financing
strategy
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How can governments develop
strategies to secure timely and sufficient
flnancing?

Instruments Available:

e Ex-post credit

* |nsurance

e Emergency Budget
Reallocation

e Contingent Credit

* Reserve Funds

Resource requirements ($)

N

Relief Recovery Reconstruction Time
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CBA tool: guantifies the financial costs of
different sovereign risk financing strategies

Selected strategy structure A middle income

2307 country:
« large diversified
economy

200 - « high recurrent risk of

earthquakes and
tropical cyclones

. * very high borrowing
$m capacity
100 * no delays or

increased cost of
borrowing in the
capital market
(even post disasters)

20 A

-

Strategy 1 Strategy 2 Strategy 3

[l Ex-post credit .Insurance IEmergency Budget Reallocation
i Contingent Credit [IlReserve Funds
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Cost savings relative to the existing risk
financing strategy
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Cost Savings in USD millions

lin5year 1in 10 year 1in 30 year 1in 50 year Average

Strategy A (inclusion of concessionary contingent credit)

B Strategy B (inclusion of insurance attaching at a 1 in 25 year loss)

m Strategy C (inclusion of both concessionary contingent credit and insurance)




ASTIN, AFIR/ERM and IACA Colloquia * Innovation & Invention ¢4 Actuaries
d q 23-27 August 2015 | Amora Hotel Jamison Sydney Al"m

Actuarial science In the fight against
poverty

 The high and rising economic and fiscal costs
of disasters often reverse development gains
and exacerbate poverty

e Disaster Risk Finance Is integral to increasing
the financial resilience of governments,
private sector and households against the
Impact of natural hazards

 Actuarial science is a critical input in public
policy decisions for financial protection
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Contacts

Olivier Mahul

Program Manager, Disaster Risk Finance
and Insurance Program

omahul@worldbank.org

Barry Maher

Disaster Risk Financing Specialist, Disaster
Risk Finance and Insurance Program

bmaher@worldbank.org
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Disaster Risk Financing Instruments

Catastrophe MultiCat program
Low @Major bonds Capital-at-Risk program
Insurance-
linked
o ..
= Securities Natural : :
g Disast Insures against weather or geologic
T ksl losses, based on an index
= Derivatives
& : i o
= Regional facilities pooling risks to
el Insurance Caribbean cover against natural disasters
s Pools & Pacific in 16 Caribbean countries and
o 5 Pacific countries
a
Contingent Provides immediate liquidity

Loans Cat DDO following a natural disaster
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The scalability tool: Risk financing inputs
and outputs

1. HSNP Scalability Reserve Fund

Size of Reserve Fund

2. HSNP Scalability Insurance Contract
Insurance Attachment Point jamount)

Insurance Edhoustion Point (omount)
Select: Insurance Pricing Multiple

Insurance Premium
Insurance Contract: Ceding Percentage

$10,000,000

$13,000,000
$40,000,000
20
$8,000,000
96.58%

Risk Financing Outputs based on 2001 - 2014 period

|Averuge Unfunded Scalability Cost 944,265
Approximate probability that the Reserve Fund would be exhausted over a 1 year pe 30%)
Approximate probability that the Reserve Fund would be exhausted over a 3 year pe 100%
Insurance Contract: Maximum Annual Insurance Payout 26,077 137
Approximate probability that an insurance payout is received in a 1 year period 20%,
Approximate probability that insurance coverage is exhausted in a 1 year period 5%
Average insurance payout in a 1 year period 4,000,000

Funding of Annual Scalability Costs

45.0
40.0 —-—
35.0
30.0 |
@ 250 —
Usb o
= 20.0
=
15.0
10.0
o 0l 11 i
0.0 — .
2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
mmm Cost after insurance exhausted 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.4 0.0 2.5 0.0 0.0 0.0
Insurance payout 00 | 00O 0O | 0O | 0O | 188 | 0.0 | 0O /112 | 0.0 |26.1 0.0 | 0.0 | 0.0
== Cost before insurance beginstopay| 00 | 00 | 00 | 00 | 0.7 | 3.0 | 00 | 00 | 30 | 0O | 3.0 | 0.0 | 0.0 | 0.0
mmm Paid by Reserve Fund 43 | 93 | 63 | 91 | 100|100 0.2 | 91 |100| 59 |100| 13 | 55 | 6.4
—— Attachment Point 13.0 | 13.0 | 13.0 | 13.0 | 13.0 | 13.0 | 13.0 | 13.0 | 13.0 | 13.0 | 13.0 | 13.0 | 13.0 | 13.0
Exhaustion Point 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0
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