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Somebody Pays for Catastrophic Weather Risk

- The poor pagX poahdex ante

- Financial institutions restrict services as they learn that the
correlated losses of many of their borrowers and savers cr
significant banking problems

. Governments seek solufiobgsaster assistance, infrastructul
investments, subsidized agricultural insurance

- Donors forgive debt and provide funds for recovery
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Mission
Improve access to financial services for the rural poor through innovati
for transferring weather risk

Select Country Work

Activities - Peruw El Nifio/Flood
Research and development Mongolid Livestock

Technical capacity building . Vietnan® Flood/Drought
Educational outreach Malid Drought

Supported by

- Morocc@® Drought
Multinational donors . Mexica’ Drought
Governments . Romanié Drought
Nongovernment organizations . Ethiopid® Drought

Weather Index Insurancé Experience,
Promise, and Challenges

- Weather index insurance is ab@umfenancing and improving
the way stakeholders pay for catastrophic losses (Can inclt
market and government solutions)

- Addresses many of the challenges associated with providir
financial services in rural areas

More critical thinking and research are needed to integrate
products into the financial sector and to createnong
sustainable products that remain after donor interest has w
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Weather Index Insurancé Experience,
Promise, and Challenges

- Over 30 weather index insurance pilots have been implemg
the last decade

- Oneoff experiments that are working on innovations

- Delivery mechanisms, products that link insurance to credit of
and services in the agricultural value chain

- Require large upfront investments in market development ¢
capacity building that are donor/government funded

- Private insurers are hesitant to invest in market development

/
Weather Index Insurancé Experience,
Promise, and Challenges

- Most weather index insurance pilots are designed to prote
against reduced yields of a particular crop

- Increasingly, weather index insurance pilots are designed t
more moderate (rather than only catastrophic) losses

- Most weather index insurance pilots target smallholder far

- Increasingly, the role for markets and the role for governm
being blurred

- WTO allows subsidies for risk management at some level

- Is this model sustainable and scalable? What lessons nee:
taken for future work?
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Designing Sustainable and Scalable Weather
Index Insurance Programs Is Challenging

Products must be developed in context
- Costly (technical support, capacity building, R&D)
- Not easily replicable

Basis risk
- Tradeoff between transaction costs and basis risk

Limited or no data to develop products
High delivery costs

- Small transactions/Small market volume
Limited access to reinsurance
Nascent legal and regulatory systems




Mongoliafi Massive Deaths of Animals

- Mongolia has some 40 million animals
- Sheep, goats, cattle and yak, horses, camel
- Value of animals = US $1.5 Billion

- Some 11 million animals were lost 5220Q1due wrud
(harsh winter weather).. 9.7 million were lost this year!

- Animal husbandry in Mongolia is 20+% of the GDP and o
of all agriculture

- Census is done everyfyddortality data are available by so
(county) from 1970 onwards

Mongoliai Indexbased Livestock Insurance

The Risk
Severe livestock losses dizedbarsh winter weather)

Target Users
Herders

Contract Structure
Payments based on livestock mortality rates at the soum (ca
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Indexbased Livestock Insurancé Risk Layering
A New Model for Publi®rivate Partnerships

Government Catastrophe
Cover (GCC)

Paid by government
using a World Bank
contingent loan

Livestock Risk
Insurance (LRI)

Retained by
Herders

100% mortality

30% mortality

6% mortality

I

GCCi Social Insurance

A layer of very infrequent risk where
decision makers may have a cognitive

failure problem

LRI Commercial Insurance
Offered by private companies with

reinsurance from government and now g

global reinsurer

I f the government

pay for extreme losses, the
commercial layer can continue
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Mongolia Experience after 5 Years of Sales

In 2006, the first sales season, 2400 policies weErsalgsin
(provinces). In 2010, nearly 7,000 policies wereaaidgs 9

Participation has grown from under 8% of eligible herders

about 20% in the original pilnags

Herders paid an average premium of USD 50 in 2009 an

received an average USD 326 in 2010

Insurance companies understand and support the poolin

arrangement and regulations
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How to Improve Access to Catastrophic Weather
Insurance? Our Experience Suggests . . .

- Index insurance is best suited for catastrophic and consequentie

- Index insurance that addresses weather risk of firms that serve
(risk aggregators) presents a feasible avenue for market growth;
sustainable market first and then move to micro products

Household products must find innovative delivery mechanisms t
improve product affordability and offer value to clients{insuranc
linked products)

- Solutions that involve pyiivate partnerships must clearly deline
the role for markets and the role for government

- Understanding cognitive failure for extreme risk can help
- Risk layerir@Putting catastrophic insurance into a broader
conceptual framework

- Our model for advancing market development for weather risk t
fi Creating an enabling environment and strengthening local ¢
key
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Index Insurance Is for Catastrophic Losses

- Preliminary evidence suggests that

- Spatial correlation is greater the more extreme the weatl
event

- Correlation between the weather event and losses is gre.
more extreme the weather event

- Index insurance that protects against moderate lot
will have higher basis risk than index insurance thg
protects only against catastrophic losses

14
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Financial Services and Correlated Weather Risk
Financial services are compleniemdniend of savings, credit, and insurance
is likely most effective for risk management

- Savings and credit best for small to moderate losses
Insurance is best for catastrophic losses

Economies with banking

Frequent, Less Severe andinsurance markets
Risk; Independent Losses grow faster than those
/ Savings with only banking

services
Less Frequent, Moderate

Risk
/ Credit

Correlated Losses from Excess Rainfall

/ Insurance

0 500 1000 1500 2000 2500 3000 3500

Insurance is expensive  Focus must be catastrophic risk 15/
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Risk Aggregator Products Are Less Costly to
Develop and Implement than Household Products

- Risk aggregator products face lower basis risk

- Risk aggregators effectively diversify much of the idiosyr
risks born by their clients

- Data constraints are less binding for risk aggregator proc

- It'is more cost effective for the insurer to establish a
partnership with a risk aggregator than to market and
distribute product directly to individuals

- Risk aggregators are more likely to understand hedgir
basis risk
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Market Development Process
Important i Reach Scale Quickly

- To reach scale quickly, target risk aggregators first

- Introducing products with potential for significant scale

engages the interest of key stakeholders (e.qg., insurer
insurance regulator, global reinsurer) to provide input
services that are appropriate for-tengesustainability

- Pilot projects that sell a few hundred policies to small
households (small insured value) are often viewed as
experimental and are less likely to receive the same a
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El Nifio Insurance for Flood
Innovation in Northern Peru
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Extreme Flooding and EIl Nifio

- Extreme flooding in Piura is directly tied to El Nifio
- Warm Pacific trade winds meet cold air coming down Andes M
- Resulfi Extreme, prolonged rainfall
- Severe EI Nifio occurs roughly 1 in 15 years
- Most recent severe El Nifio events: 1982/83 and 1997/98
- Rainfall was 40x normal from January to April
- For 1997/98, volume of Piura River was 41x median value
- For 1982/83, volume of Piura River was 36x median value

- El'Nifio is the biggest risk event for agriculture, also affects many
sectors due to infrastructure breakdowns

19
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El Nifio Southern Oscillation (ENSO) Index
(NowwDec) 197962008
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1983 Payment Rate = 34%; 1998 Payment Rate = 71%
Start Threshold = 24.5; Exit Threshold = 27
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ENSO Region 1.2

- Measured and reported by the NOAA Climate Prediction Center for
50 years

. Coordinates
- (0°-5°S, 9OW-8C°W and 5510°S, 96W-80°W)
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Contract Payout Structure
First Regulated Insurance to Pay Based on Forecast

120%

Exit Trigger 27.0
100% - >

80% A
60% -

40% -

Pago de por ciento

Start Trigger 24.5
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Indice de ENS

Linear payout so that if sea surface temperature is halfway
between 24.5 and 27, or 25.75, the payout rate is 50%
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1997 81998 El Nifio Spike and Recovery
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With this event every 1 in 15 years, 300 basis points must be added
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Default Risk Significantly Affects Interest Rates!
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Risk Aggregator Strategy
Natural Disaster Effects on Banking

problems can remain for years
- DepositB Depositors withdraw funds

- Costs increaseCosts of funds (e.g., Interbank loans),
administrative costs

- Resulting problems
- Liquidity
- Profitability
- Capital Adequacy

Provisions, restructuring loans, etc.)

26
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- Loan portfolid Systemic repayment problems for borrower:

- Lending institutions have many ways of managing these rig
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Managing a Catastrophic Weather Risk

Risk Assessment

Troubled/Defaulted Loans >

Weather risk event is expected to cause default risk to spike by 10

points (Common problem for an agricultural portfolio in a limited

geographical area)
These risks create a significant constraint to lending

Troubled/Defaulted

Loans

Time >

27

Historical Pattern of Agricultural Lending in Piura

~

14%
12% A
e
2 10%
=1
L
5
‘9‘ 8%
1]
&
S 6% -
5 Lenders say they have
5 fi xed t hbynopmakirgloanm
© 29 4 in .
5 when they see El Nifio coming
2% 1 El Nifio —
0% T — — — — T
° = [ [ = [ = n n n n n nN N
© © © © © © o o o o o o o
©O © © © © © o o o o o o o
> ol (2] ~ © © o = N w S ol (2]
Year 28

9/21/2010

14



4 N
Risk Assessment Includes Evaluating Current
Risk Management Strategies
- Potential strategies for managing these risks and their
- Liquidityd, Hold higher portion of assets in cash
- Effeci Reduces investment in productive assets
- Profitabilityy Avoid exposed regions and sectors
- Effecfi Limits growth opportunities, especially for untapf
markets
- Capital adequ#gyLeverage a lower amount of equity to
provide a ocushiondé for
- Effecfi Limits growth
29
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How Much Insurance Is Necessary?
- Risk assessment provides indication of exposure of th
- Consider insurance in the context of other risk manag
mechanisms
- ldentify the portion of the portfolio most exposed
- Determine what percent of this exposed portion bank
to manage internally
- Often end up with a sum insuréad®%oof loan portfolio
30
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Using the Insurance

- Insurance payout enters the bank as cash

- Bank would benefit from a plan for how to use it

- Can protect
- Liquidity
- Profit
- Capital adequacy

- How it uses the payment will depend on itontext

Consider two examples

31

Example 1i Profitability, Annualized ROA

- Bank wants to expand its business in an exposed area
- Insurance protects ROA from downside risk

- Bank uses insurance payout to lend more heavily for rebuilding afte

disaster
Improves recover time
Increases market share
\Produced by Benjamin Collier

Sum insured 8 5% of
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