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Introduction

¢ Smallholder agriculture

> consists of 60% of rural population involved in semi-
commercial and subsistence agriculture

> Agriculture the main source of livelihoods

> Majority: Smallholders practice dry-land and rain-fed
type of agriculture

> Less than 1% totall cultivated area Isi under irrigation
> Have limited access to formal insurance and credit

markets

> By virtue of location, agro-ecological regions; I1-V.
[see and | Drought constitutes the
MAIN source of food insecurity and poverty in
Zimbabwe







Table 1. Land classification and Smallholder
farmers distribution

Ave. Area Area | Smallholder |ldeal Farming type
rainfall (km. sq) | (%) | POP (%)
(mm)

>410)0)0) 7£1010]0) Specialized and
diversified farming

750-1000 51611610]0) Intensive grain
preduction andiideal for
rain-fed agriculture

750-800 (2:90)0) Semicintensive faming
andisuitable ior dreought
resistant crops

450750 14,800 Semicextensive famming
and dreught resistant;
SO SEaseN Cops

1045400 ExXiensive fiarmingrand
nighly dreught resistant
ClePs




Motivation

¢ Food-aid
> For most smallholder farmers food-aid remains the dominant form
‘informal insurance’ against drought risk
> But food-aid has its own problems
v Inadequate, corruption and mis-targeting
v Subject to political abuse

v Subject to logistical failures especially if it’s country wide
operation

v Costs too exorbitant

In Sen’s words, (1986) food-aid
v . Conjures up: the: picture or arbattie already: lhalitlost and.

[OCUSES: ther attention: O Emergency: Operations narowly.
dimed gt contalining large-scale mortality, - [[Refer to ]

Effiective Rro-poor policies call for much more than simply: rushing to
Victims Whenl they: start dyiingel of starvation

Instead off relving onl ad-hoc ivod-aidismallhelder farmers: coulial be
encouraged torseek more fiormal rsk-hedging mechanisms: SUCh: as
drought insurance




Figure 1: Food-Aid to Sub-Saharan Africa

il Addicted to aid?

Over the last 50 years Western
governments have paid more than
£400bn in aid to Africa. But
according to figures from the
World Bank, half of sub-Saharan
Africans still live in extreme

| poverty. Why has so much
assistance had so little impact?

= o Africa's 'aid addiction’
. BBC Panorama investigation
g o More news from Africa




Motivation

What is missing?
> Risk-sharing institutions that offer risk-protection in the form of crop
insurance especially to smallholder farmers

> Risk-sharing institutions could play crucial role in reducing vulnerability of
smallholder farmers to climate risk (drought)

Zeller and Sharma (2000), argued that

> ... the myth that the poor smallholders are unable to save, or insure has
led to Implementation of non-supportive and non-facilitative. policies that
have neglected the savings and [nsurance Services that are essentially.
relevant to) the poor:.

Why have crop: insurance markets failed?

> HHasi been a costly: failure

» High admin costs

> Moral hazards! andl adverse selection

> SUKkVIVe on government subsidies

Drought risk

> (Catastrophic risk

» risk-correlation

> Co~Vvariawility problem
> Systemic losses




Innovative Approaches

¢ Area-Yield Insurance
> Reduce admin costs
> Reduce moral hazards

¢ Reinsurance Market:
> Financial markets are becoming more integrated and sophisticated
> Primary Insurer can participate RM
» Effiective way off hedging against catastrophic risk

¢ Index-based insurance

¢ Remotely sensed VCI

> Measure of GREENNESS POWER

> Reduction in moral hazards

> Significant reduction: off cost

» [Easy monitering off Crop; arowthl profile
» [Easy assessment spatial crop lesses

> Early warning signais

> AllowrSpatialfcrop vield estimation




Study Objectives

¢ The study investigates two objectives
o 1st objective:

0 Assess degree off correlation with Crop
vield/loss

o 2nd gbjective:

0 Use VCI to rate drought-index insurance
scheme




Model development

¢ \egetation Condition Index (VCI)

¢ Parameterization of Indemnity Function




Model development

< First, we determine/pre-define primal
parameters [y, /]
<=Second, use primal parameters to search for
optimal parameters [r* , p*, N* ]:
e (premium rate) within 5-10%

p (‘correlation between portiolie less versus
optimal indemnity) andl Basis risk

NE(AUmBER S =URIt cContiacts purchased)




Data requirements

¢ Crop yield data (1980-01 )are collected from nine
districts (across NR II-\/)

» Maize (staple,60%)), and Cotton (cash-crop, 20%)
¢ Rain-fied conditions

¢ Satellite data pertaining NOAA-AVHRR are collected
from SADC regional remote sensingl unit (1980-01.)

¢ Geo-reference data to nine districts

» NDVI values are computed pixel-by-pixel for each
Week

¢ \We compute VECI valuesiand ewbtain mean; Vallues) as
fEPrESeEntative off area-yield Values

» Meteonelogical rainiallidata o Same PEROE COVERING
AIRNE  dISERICES




Discussion of Main Results

Correlation of Crop Yield vs. VCI

VCI Variable National National Smallholder Smallholder
Maize Cotton Maize Cotton
Yield Yield Yield Yield

December 0.12 0.04 -0.20 -0.03
January *0.47 0.36 *0.45 0.20
February *0.62 0.35 *0.63 *0.55
March *0.58 0.36 *0.64 *0.73
April 0.26 0.31 0.33 0.53

*Indicates statistical significance at a=.10 or smaller level




Rating Area-yield Insurance using V/CI

Rating using VCI

District NR  Premium Correlation Between Indemnities and Losses at Different Loss Rates

Mn* p*

Chiweshe Il
Gutu vV
Sanyati

Chivi V
MtDarwin 1\
Wedza

Hurungwe Il
Shamva Il
Beitbridge V

Rating using Rainfall Index

Chiweshe Il
Gutu Y
Sanyati Il
Chivi V
MtDarwin vV
Wedza

Hurungwe I
Shamva Il
Beitbridge V




Basis risk Assessment

Season

Maize yield
(O00OMT)

Cotton yield
((O00OMT)

Rainfall
(mm)

Drought
classification

198081
198182

198485
198586

1987886
198889
198990
199091

199295
199594

199556
199697
199798
1998909

1000
595

45
27

731
Z0)




Figure 1.4 Portfolio loss vs. Optimal Indemnity for district 2 using a) VCI and b)
Rainfall index
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Figure 1.5 Portfolio loss vs. Optimal Indemnity for district 9 using a) VCI and b)
Rainfall index
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Conclusion

& Drought insurance could be a vital risk-sharing
tool for smallholders especially those involved in
cash~-crop production e.g. cotton

& Most districts showed reasonable premium rates
that could attract participation ofi the, rurrall poor
as well

¥ For hedging against extreme, drought events VCI

could be sufificient

¥ Eurther, with most smalllheldersi lacking collateral
SECUrty, possibly drought Insurance could
substitute for collateral security reguirement




