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IntroductionIntroduction
�� Smallholder agricultureSmallholder agriculture

�� consists of 60% of rural population involved in semiconsists of 60% of rural population involved in semi--
commercial and subsistence agriculturecommercial and subsistence agriculture

�� Agriculture the main source of livelihoodsAgriculture the main source of livelihoods

�� Majority Smallholders practice dryMajority Smallholders practice dry--land and rainland and rain--fed fed 
type of agriculturetype of agriculture

�� Less than 1% total cultivated area is under irrigationLess than 1% total cultivated area is under irrigation

�� Have limited access to formal insurance and credit Have limited access to formal insurance and credit 
marketsmarkets

�� By virtue of location, agroBy virtue of location, agro--ecological regions IIecological regions II--V V 
[see [see Map 1Map 1 and and Table .1Table .1] ] Drought constitutes the Drought constitutes the 
MAIN source of food insecurity and poverty in MAIN source of food insecurity and poverty in 
ZimbabweZimbabwe



3333

Map 1.Map 1.
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Table 1. Land classification and Smallholder Table 1. Land classification and Smallholder 
farmers distribution farmers distribution 

NRNR Ave.Ave.
rainfallrainfall
(mm)(mm)

AreaArea
(km. sq)(km. sq)

AreaArea
(%)(%)

Smallholder Smallholder 
pop (%)pop (%)

Ideal Farming typeIdeal Farming type

II >1000>1000 7,0007,000 22 11 Specialized and Specialized and 
diversified farmingdiversified farming

IIII 750750--10001000 58,60058,600 1515 88 Intensive grain      Intensive grain      
production and ideal for production and ideal for 
rainrain--fed agriculturefed agriculture

IIIIII 750750--800800 72,90072,900 1818 1717 SemiSemi--intensive farming intensive farming 
and suitable for drought and suitable for drought 
resistant cropsresistant crops

IVIV 450450--750750 147,800147,800 3838 4545 SemiSemi--extensive farming extensive farming 
and drought resistant, and drought resistant, 
short season cropsshort season crops

VV <450<450 104,400104,400 2727 2929 Extensive farming and Extensive farming and 
highly drought resistant highly drought resistant 
cropscrops
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Motivation Motivation 
�� FoodFood--aid aid 
�� For most smallholder farmers foodFor most smallholder farmers food--aid remains the dominant form  aid remains the dominant form  

‘‘informal insuranceinformal insurance’’ against drought risk  against drought risk  

�� But foodBut food--aid has its own problemsaid has its own problems

�� Inadequate, corruption and Inadequate, corruption and mismis--targeting targeting 

�� Subject to political abuseSubject to political abuse

�� Subject to logistical failures especially if itSubject to logistical failures especially if it’’s country wide s country wide 
operationoperation

�� Costs too exorbitantCosts too exorbitant

�� In In SenSen’’ss words (1986)words (1986) foodfood--aidaid
�� ‘‘..conjures up the picture of a battle already half lost and ..conjures up the picture of a battle already half lost and 
focuses the attention on emergency operations narrowly focuses the attention on emergency operations narrowly 
aimed at containing largeaimed at containing large--scale mortality.scale mortality.’’ [Refer to [Refer to Figure 1Figure 1]]

�� Effective proEffective pro--poor policies call for much more than simply rushing to poor policies call for much more than simply rushing to 
victims when they start dying of starvationvictims when they start dying of starvation

�� Instead of relying on adInstead of relying on ad--hoc foodhoc food--aid smallholder farmers could be aid smallholder farmers could be 
encouraged to seek more formal riskencouraged to seek more formal risk--hedging mechanisms such as hedging mechanisms such as 
drought insurance drought insurance 
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Figure 1: FoodFigure 1: Food--Aid to SubAid to Sub--Saharan AfricaSaharan Africa
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MotivationMotivation
�� What is missing?What is missing?

�� RiskRisk--sharing institutions that offer risksharing institutions that offer risk--protection in the form of crop protection in the form of crop 
insurance especially to smallholder farmersinsurance especially to smallholder farmers

�� RiskRisk--sharing institutions could play crucial role in reducing vulnerasharing institutions could play crucial role in reducing vulnerability of bility of 
smallholder farmers to climate risk (drought) smallholder farmers to climate risk (drought) 

�� Zeller and Sharma (2000), argued thatZeller and Sharma (2000), argued that
�� ‘…‘….. the myth that the poor smallholders are unable to save or insurethe myth that the poor smallholders are unable to save or insure has has 
led to implementation of nonled to implementation of non--supportive and nonsupportive and non--facilitative policies that facilitative policies that 
have neglected the savings and insurance services that are essenhave neglected the savings and insurance services that are essentially tially 
relevant to the poorrelevant to the poor’’. . 

�� Why have crop insurance markets failed?Why have crop insurance markets failed?
�� Has been a costly failure Has been a costly failure 

�� High admin costsHigh admin costs

�� Moral hazards and adverse selectionMoral hazards and adverse selection

�� survive on government subsidiessurvive on government subsidies

�� Drought risk Drought risk 
�� Catastrophic riskCatastrophic risk

�� riskrisk--correlationcorrelation

�� CoCo--variability problemvariability problem

�� Systemic lossesSystemic losses



8888

Innovative ApproachesInnovative Approaches
�� AreaArea--Yield InsuranceYield Insurance

�� Reduce admin costsReduce admin costs

�� Reduce moral hazardsReduce moral hazards

�� Reinsurance MarketReinsurance Market::
�� Financial markets are becoming more integrated and sophisticatedFinancial markets are becoming more integrated and sophisticated

�� Primary insurer can participate RMPrimary insurer can participate RM

�� Effective way of hedging against catastrophic riskEffective way of hedging against catastrophic risk

�� IndexIndex--based insurancebased insurance
�� Remotely sensed VCI Remotely sensed VCI 

�� Measure of GREENNESS POWER Measure of GREENNESS POWER 

�� Reduction in moral hazardsReduction in moral hazards

�� Significant reduction of costSignificant reduction of cost

�� Easy monitoring of crop growth profileEasy monitoring of crop growth profile

�� Easy assessment spatial crop lossesEasy assessment spatial crop losses

�� Early warning signalsEarly warning signals

�� Allow Spatial crop yield estimationAllow Spatial crop yield estimation
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Study ObjectivesStudy Objectives
�� The study investigates The study investigates two objectivestwo objectives

•• 11stst objectiveobjective: : 

oo Assess degree of correlation with Crop Assess degree of correlation with Crop 

yield/lossyield/loss

•• 22ndnd objectiveobjective: : 

oo Use VCI to rate droughtUse VCI to rate drought--index insurance index insurance 

schemescheme
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Model development Model development 
�� Vegetation Condition Index (VCI)Vegetation Condition Index (VCI)

�� Parameterization of Indemnity FunctionParameterization of Indemnity Function
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Model development Model development 
��First, we determine/preFirst, we determine/pre--define define primalprimal

parameters [parameters [μμ, , ŗŗŗŗŗŗŗŗ]]
��Second, use primal parameters to search for Second, use primal parameters to search for 

optimaloptimal parameters [parameters [ππππππππ** , , ρρρρρρρρ** , , N*N* ]:]:

�� ππ* (premium rate) within 5* (premium rate) within 5--10%10%

�� ρρ* (correlation between portfolio loss versus * (correlation between portfolio loss versus 

optimal indemnity) and basis risk                        optimal indemnity) and basis risk                        

�� N* (number $1N* (number $1--unit contracts purchased)           unit contracts purchased)           
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Data requirementsData requirements
�� Crop yield data (1980Crop yield data (1980--01)are collected from nine 01)are collected from nine 

districts (across NR IIdistricts (across NR II--V)V)

�� Maize (staple,60%), and Cotton (cashMaize (staple,60%), and Cotton (cash--crop, 20%)crop, 20%)

�� RainRain--fed conditionsfed conditions

�� Satellite data pertaining NOAASatellite data pertaining NOAA--AVHRR are collected AVHRR are collected 
from SADC regional remote sensing unit (1980from SADC regional remote sensing unit (1980--01)01)

�� GeoGeo--reference data to nine districtsreference data to nine districts

�� NDVI values are computed pixelNDVI values are computed pixel--byby--pixel for each pixel for each 
weekweek

�� We compute VCI values and obtain mean values as We compute VCI values and obtain mean values as 
representative of arearepresentative of area--yield valuesyield values

�� Meteorological rainfall data for same period covering Meteorological rainfall data for same period covering 
nine  districtsnine  districts
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Discussion of Main ResultsDiscussion of Main Results
Result # 1Result # 1

Correlation of Crop Yield vs. VCI

-0.03

0.20

*0.55

*0.73
0.53

-0.20

*0.45

*0.63

*0.64
0.33

0.04

0.36

0.35

0.36
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0.12

*0.47
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*Indicates statistical significance at α=.10 or smaller level
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Result # 2Result # 2
Rating AreaRating Area--yield Insurance using VCIyield Insurance using VCI

0.36

0.90

0.45

0.85

0.45

0.76

0.82

0.60

0.64

0.33

0.89

0.41

0.85

0.44

0.73

0.82

0.59

0.63

0.32

0.87

0.39

0.83

0.41

0.70

0.85

0.56

0.61

2.08

4.24

7.47

7.66

7.63

4.55
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6.39

19.57

II

IV

III

V

IV

III

II

II

V
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Rating using Rainfall Index
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0.51

0.80

0.29

0.66

0.09
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Rating using VCI
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Result # 3Result # 3
Basis risk AssessmentBasis risk Assessment

Season Season Maize yield Maize yield 

((‘‘000MT)000MT)
Cotton yield Cotton yield 

((‘‘000MT)000MT)
Rainfall Rainfall 

(mm)(mm)
DroughtDrought

classificationclassification

198081198081

198182198182

198283198283

198384198384

198485198485

198586198586

198687198687

198788198788

198889198889

198990198990

199091199091

199192199192

199293199293

199394199394

199495199495

199596199596

199697199697

199798199798

199899199899

10001000

595595

285285

670670

15581558

13481348

628628

16091609

11881188

12621262

10191019

115115

11341134

13131313

399399

16871687

14531453

723723

845845

4545

2727

3333

7070

110110

9898

8383

137137

123123

103103

138138

3636

135135

111111

5656

158158

198198

183183

188188

731731

402402

310310

370370

607607

598598

333333

607607

412412

538538

450450

262262

642642

448448

372372

609609

643643

435435

681681

ExtremeExtreme

BadBad

BadBad

ExtremeExtreme

BadBad
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Figure 1.4 Portfolio loss vs. Optimal Indemnity for district 2 uFigure 1.4 Portfolio loss vs. Optimal Indemnity for district 2 uFigure 1.4 Portfolio loss vs. Optimal Indemnity for district 2 uFigure 1.4 Portfolio loss vs. Optimal Indemnity for district 2 uFigure 1.4 Portfolio loss vs. Optimal Indemnity for district 2 uFigure 1.4 Portfolio loss vs. Optimal Indemnity for district 2 uFigure 1.4 Portfolio loss vs. Optimal Indemnity for district 2 uFigure 1.4 Portfolio loss vs. Optimal Indemnity for district 2 using a) VCI and b) sing a) VCI and b) sing a) VCI and b) sing a) VCI and b) sing a) VCI and b) sing a) VCI and b) sing a) VCI and b) sing a) VCI and b) 
Rainfall indexRainfall indexRainfall indexRainfall indexRainfall indexRainfall indexRainfall indexRainfall index
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Figure 1.5 Portfolio loss vs. Optimal Indemnity for district 9 uFigure 1.5 Portfolio loss vs. Optimal Indemnity for district 9 uFigure 1.5 Portfolio loss vs. Optimal Indemnity for district 9 uFigure 1.5 Portfolio loss vs. Optimal Indemnity for district 9 uFigure 1.5 Portfolio loss vs. Optimal Indemnity for district 9 uFigure 1.5 Portfolio loss vs. Optimal Indemnity for district 9 uFigure 1.5 Portfolio loss vs. Optimal Indemnity for district 9 uFigure 1.5 Portfolio loss vs. Optimal Indemnity for district 9 using a) VCI and b) sing a) VCI and b) sing a) VCI and b) sing a) VCI and b) sing a) VCI and b) sing a) VCI and b) sing a) VCI and b) sing a) VCI and b) 
Rainfall indexRainfall indexRainfall indexRainfall indexRainfall indexRainfall indexRainfall indexRainfall index
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Result # 4 (summary)Result # 4 (summary)
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ConclusionConclusion
��Drought insurance could be a Drought insurance could be a vital riskvital risk--sharingsharing

tool for smallholders especially those involved in tool for smallholders especially those involved in 
cashcash--crop production e.g. cottoncrop production e.g. cotton

��Most districts showed Most districts showed reasonablereasonable premium rates premium rates 
that could attract participation of the rural poor that could attract participation of the rural poor 
as wellas well

�� For hedging against For hedging against extremeextreme drought events VCI drought events VCI 
could be sufficientcould be sufficient

�� Further, with most smallholders lacking collateral Further, with most smallholders lacking collateral 
security, possibly drought insurance could security, possibly drought insurance could 
substitutesubstitute for collateral security requirementfor collateral security requirement


