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Outline
The Index Insurance Product
◦ Design and Basis Risk Analysis 
◦ Definition of Contract Zones
◦ Index Monitoring

In The Field Implementation
◦ Education/marketing
◦ Sales and Registration to Contract Zones
◦ Communication of Index Values 
◦ Indemnity payments









Statistical Model Estimation
◦ Collect Data on Historical Maize Yields
◦ Five-year recall survey with a large sample of 

households in the study area

◦ Use Satellite Data on Rainfall and Plant 
Growth

◦ Estimate a statistical model predicting 
maize yields using weather data



The current product has two index triggers.
1. Early Season Rainfall

• Trigger: Rainfall during the 
establishment phase (the first 40 
days after planting) falls below 90 
mm

2. Full Season Yield Prediction
• Trigger: Predicted yield in an 

insurance zone is less than 65% of 
the historical average.





The current product has two index triggers.
1. Early Season Rainfall

• Trigger: Rainfall during the 
establishment phase (the first 40 
days after planting) falls below 90 
mm

2. Full Season Yield Prediction
• Trigger: Predicted yield in an 

insurance zone is less than 65% of 
the historical average.

3. If farmer or extension 
agent reports lead us to 
believe that the indices 
are incorrectly signaling a 
good production year, an 
audit can be initiated to 
verify yields in an 
insurance zone. u



Index #1: Early Season Rainfall

Data
◦Climate Hazard Group InfraRed 

Precipitation with Station 
(CHIRPS) data.
◦30+ year time series 
◦Data at 10-day (dekad) 
◦0.05 x 0.05 degree spatial 

resolution.

Data Tasks
◦Choose a season start date
◦Estimate rainfall during the 

establishment period.



Index #1: Early Season Rainfall

The season start date for an insurance zone in a given year is chosen as:
• first 30-day period (3 dekads) between November 1 and December 31 in which at 

least 75 mm of rain falls.

district zone village plant_date Oct 11-20 Oct 21-31 Nov 1-10 Nov 11-20 Nov 20-30 Dec 1-10 Dec 11-20 Dec 21-31 Jan 1-10
Machaze 8 Mapawa 2.5 13.9 3.9 19.5 42.5 10.7 87.4 97.6 39.9
Machaze 8 Marlele 2.5 13.9 3.9 19.5 42.5 10.7 87.4 97.6 39.9
Nhamatanda 16 Monte Bia 2.6 5.1 6.6 72.0 8.4 21.1 112.1 48.9 133.1
Nhamatanda 16 Nhamakamba 2.8 5.4 7.5 73.0 10.9 19.9 116.4 46.2 117.0



Index #1: Early Season Rainfall

The season start date for an insurance zone in a given year is chosen as:
• first 30-day period (3 dekads) between November 1 and December 31 in which at 

least 75 mm of rain falls.

district zone village plant_date Oct 11-20 Oct 21-31 Nov 1-10 Nov 11-20 Nov 20-30 Dec 1-10 Dec 11-20 Dec 21-31 Jan 1-10
Machaze 8 Mapawa 2.5 13.9 3.9 19.5 42.5 10.7 87.4 97.6 39.9
Machaze 8 Marlele 2.5 13.9 3.9 19.5 42.5 10.7 87.4 97.6 39.9
Nhamatanda 16 Monte Bia 2.6 5.1 6.6 72.0 8.4 21.1 112.1 48.9 133.1
Nhamatanda 16 Nhamakamba 2.8 5.4 7.5 73.0 10.9 19.9 116.4 46.2 117.0

Sum: 20.2



Index #1: Early Season Rainfall

The season start date for an insurance zone in a given year is chosen as:
• first 30-day period (3 dekads) between November 1 and December 31 in which at 

least 75 mm of rain falls.

district zone village plant_date Oct 11-20 Oct 21-31 Nov 1-10 Nov 11-20 Nov 20-30 Dec 1-10 Dec 11-20 Dec 21-31 Jan 1-10
Machaze 8 Mapawa 2.5 13.9 3.9 19.5 42.5 10.7 87.4 97.6 39.9
Machaze 8 Marlele 2.5 13.9 3.9 19.5 42.5 10.7 87.4 97.6 39.9
Nhamatanda 16 Monte Bia 2.6 5.1 6.6 72.0 8.4 21.1 112.1 48.9 133.1
Nhamatanda 16 Nhamakamba 2.8 5.4 7.5 73.0 10.9 19.9 116.4 46.2 117.0

Sum: 37.2



Index #1: Early Season Rainfall

The season start date for an insurance zone in a given year is chosen as:
• first 30-day period (3 dekads) between November 1 and December 31 in which at 

least 75 mm of rain falls.

district zone village plant_date Oct 11-20 Oct 21-31 Nov 1-10 Nov 11-20 Nov 20-30 Dec 1-10 Dec 11-20 Dec 21-31 Jan 1-10
Machaze 8 Mapawa 2.5 13.9 3.9 19.5 42.5 10.7 87.4 97.6 39.9
Machaze 8 Marlele 2.5 13.9 3.9 19.5 42.5 10.7 87.4 97.6 39.9
Nhamatanda 16 Monte Bia 2.6 5.1 6.6 72.0 8.4 21.1 112.1 48.9 133.1
Nhamatanda 16 Nhamakamba 2.8 5.4 7.5 73.0 10.9 19.9 116.4 46.2 117.0

Sum: 65.9 



Index #1: Early Season Rainfall

The season start date for an insurance zone in a given year is chosen as:
• first 30-day period (3 dekads) between November 1 and December 31 in which at 

least 75 mm of rain falls.

district zone village plant_date Oct 11-20 Oct 21-31 Nov 1-10 Nov 11-20 Nov 20-30 Dec 1-10 Dec 11-20 Dec 21-31 Jan 1-10
Machaze 8 Mapawa 2.5 13.9 3.9 19.5 42.5 10.7 87.4 97.6 39.9
Machaze 8 Marlele 2.5 13.9 3.9 19.5 42.5 10.7 87.4 97.6 39.9
Nhamatanda 16 Monte Bia 2.6 5.1 6.6 72.0 8.4 21.1 112.1 48.9 133.1
Nhamatanda 16 Nhamakamba 2.8 5.4 7.5 73.0 10.9 19.9 116.4 46.2 117.0

Sum: 72.7



Index #1: Early Season Rainfall

The season start date for an insurance zone in a given year is chosen as:
• first 30-day period (3 dekads) between November 1 and December 31 in which at 

least 75 mm of rain falls.

district zone village plant_date Oct 11-20 Oct 21-31 Nov 1-10 Nov 11-20 Nov 20-30 Dec 1-10 Dec 11-20 Dec 21-31 Jan 1-10
Machaze 8 Mapawa 2.5 13.9 3.9 19.5 42.5 10.7 87.4 97.6 39.9
Machaze 8 Marlele 2.5 13.9 3.9 19.5 42.5 10.7 87.4 97.6 39.9
Nhamatanda 16 Monte Bia 2.6 5.1 6.6 72.0 8.4 21.1 112.1 48.9 133.1
Nhamatanda 16 Nhamakamba 2.8 5.4 7.5 73.0 10.9 19.9 116.4 46.2 117.0

Sum: 140.6



district zone village plant_date Oct 11-20 Oct 21-31 Nov 1-10 Nov 11-20 Nov 20-30 Dec 1-10 Dec 11-20 Dec 21-31 Jan 1-10
Machaze 8 Mapawa 11-Dec 2.5 13.9 3.9 19.5 42.5 10.7 87.4 97.6 39.9
Machaze 8 Marlele 2.5 13.9 3.9 19.5 42.5 10.7 87.4 97.6 39.9
Nhamatanda 16 Monte Bia 2.6 5.1 6.6 72.0 8.4 21.1 112.1 48.9 133.1
Nhamatanda 16 Nhamakamba 2.8 5.4 7.5 73.0 10.9 19.9 116.4 46.2 117.0

Index #1: Early Season Rainfall

The season start date for an insurance zone in a given year is chosen as:
• first 30-day period (3 dekads) between November 1 and December 31 in which at 

least 75 mm of rain falls.



district zone village plant_date Oct 11-20 Oct 21-31 Nov 1-10 Nov 11-20 Nov 20-30 Dec 1-10 Dec 11-20 Dec 21-31 Jan 1-10
Machaze 8 Mapawa 11-Dec 2.5 13.9 3.9 19.5 42.5 10.7 87.4 97.6 39.9
Machaze 8 Marlele 11-Dec 2.5 13.9 3.9 19.5 42.5 10.7 87.4 97.6 39.9
Nhamatanda 16 Monte Bia 11-Nov 2.6 5.1 6.6 72.0 8.4 21.1 112.1 48.9 133.1
Nhamatanda 16 Nhamakamba 11-Nov 2.8 5.4 7.5 73.0 10.9 19.9 116.4 46.2 117.0

Index #1: Early Season Rainfall

The season start date for an insurance zone in a given year is chosen as:
• first 30-day period (3 dekads) between November 1 and December 31 in which at 

least 75 mm of rain falls.



Index #1: Early Season Rainfall

Establishment period rainfall is defined as cumulative rainfall during the 40 days 
following the season start date.

district zone village plant_date Nov 1-10 Nov 11-20 Nov 20-30 Dec 1-10 Dec 11-20 Dec 21-31 Jan 1-10 Jan 11-20 Index Value
Machaze 8 Mapawa 11-Dec 3.9 19.5 42.5 10.7 87.4 97.6 39.9 52.6
Machaze 8 Marlele 11-Dec 3.9 19.5 42.5 10.7 87.4 97.6 39.9 52.6
Nhamatanda 16 Monte Bia 11-Nov 6.6 72.0 8.4 21.1 112.1 48.9 133.1 84.2
Nhamatanda 16 Nhamakamba 11-Nov 7.5 73.0 10.9 19.9 116.4 46.2 117.0 112.7



Index #1: Early Season Rainfall

Establishment period rainfall is defined as cumulative rainfall during the 40 days 
following the season start date.

district zone village plant_date Nov 1-10 Nov 11-20 Nov 20-30 Dec 1-10 Dec 11-20 Dec 21-31 Jan 1-10 Jan 11-20 Index Value
Machaze 8 Mapawa 11-Dec 3.9 19.5 42.5 10.7 87.4 97.6 39.9 52.6
Machaze 8 Marlele 11-Dec 3.9 19.5 42.5 10.7 87.4 97.6 39.9 52.6
Nhamatanda 16 Monte Bia 11-Nov 6.6 72.0 8.4 21.1 112.1 48.9 133.1 84.2
Nhamatanda 16 Nhamakamba 11-Nov 7.5 73.0 10.9 19.9 116.4 46.2 117.0 112.7



Index #1: Early Season Rainfall

Establishment period rainfall is defined as cumulative rainfall during the 40 days 
following the season start date.

district zone village plant_date Nov 1-10 Nov 11-20 Nov 20-30 Dec 1-10 Dec 11-20 Dec 21-31 Jan 1-10 Jan 11-20 Index Value
Machaze 8 Mapawa 11-Dec 3.9 19.5 42.5 10.7 87.4 97.6 39.9 52.6 277
Machaze 8 Marlele 11-Dec 3.9 19.5 42.5 10.7 87.4 97.6 39.9 52.6 277
Nhamatanda 16 Monte Bia 11-Nov 6.6 72.0 8.4 21.1 112.1 48.9 133.1 84.2 214
Nhamatanda 16 Nhamakamba 11-Nov 7.5 73.0 10.9 19.9 116.4 46.2 117.0 112.7 220



District Zone
Rainfall 
Trigger

Early 
Season 
Rainfall

Early 
Season 
Payout?

Machaze 8 90 mm 74.8 Yes
Machaze 9 90 mm 82.1 Yes
Machaze 10 90 mm 96.1 No
Machaze 11 90 mm 108.7 No
Machaze 12 90 mm 101.3 No

Nhamatanda 13 90 mm 202.3 No
Nhamatanda 14 90 mm 187.2 No
Nhamatanda 15 90 mm 185.3 No
Nhamatanda 16 90 mm 209.6 No
Nhamatanda 17 90 mm 176.8 No
Nhamatanda 18 90 mm 180.6 No
Nhamatanda 19 90 mm 187.8 No
Nhamatanda 20 90 mm 202.6 No



Index #1: Early Season Rainfall

After the early season rainfall period has passed, insured households receive a 
notification:
• “According to our data, the early season rains have been good in your area. At 

the moment, there will not be any replacement of seed in your community next 
year. We will continue to monitor the season. “

• “According to our data, the early season rains in your area were not sufficient for 
good production of maize. Next year, you will be eligible for replacement seed. 
Hold onto your vouchers! “



Index #2: Full Season Predicted Yield

Data
CHIRPS Rainfall data
NDVI 
◦Normalized Difference 

Vegetation Index

Data Tasks
For each insurance zone, use 
historical yield and weather data 
to predict maize yields for the 
full season.



Index #2: Full Season Predicted Yield



Index #2: Full Season Predicted Yield
district zone rain_40a rain_100 NDVI_100 Yield Est. Trigger Yield payout

Machaze MA_8 80 388 0.96 1.08 0.65 No
Machaze MA_9 85 441 1.03 1.11 0.65 No
Machaze MA_10 107 505 1.05 1.32 0.65 No
Machaze MA_11 116 525 1.08 1.16 0.65 No
Machaze MA_12 108 520 1.06 1.26 0.65 No

Nhamatanda NH_13 202 579 1.07 1.19 0.65 No

Nhamatanda NH_14 187 530 1.05 1.24 0.65 No

Nhamatanda NH_15 186 536 1.04 1.27 0.65 No

Nhamatanda NH_16 210 583 1.04 1.22 0.65 No

Nhamatanda NH_17 177 541 1.04 1.21 0.65 No

Nhamatanda NH_18 181 547 1.01 1.16 0.65 No

Nhamatanda NH_19 189 551 1.07 1.25 0.65 No

Nhamatanda NH_20 203 605 1.00 1.13 0.65 No



Final Insurance Decision
district zone Yield payout

Early Season 
Payout?

Machaze MA_8 No Yes
Machaze MA_9 No Yes
Machaze MA_10 No No
Machaze MA_11 No No
Machaze MA_12 No No

Nhamatanda NH_13 No No

Nhamatanda NH_14 No No

Nhamatanda NH_15 No No

Nhamatanda NH_16 No No

Nhamatanda NH_17 No No

Nhamatanda NH_18 No No

Nhamatanda NH_19 No No

Nhamatanda NH_20 No No



In-the-Field Implementation

◦Community Meetings 
◦Education and Marketing
◦Seed and Insurance Sales and Registration
◦Follow-up and Communication



8:00 

225 MT/kg        80 MT/kg 
Milho Hibrido        Milho OPV 

                                               

Muito Obrigado 

Nome:__________________________________________________________________________  

Data do encontro:________________________________________________________________  

Hora do encontro: _____________________________________________________________ 

Local do encontro: _______________________________________________________________ 

Muito obrigado por participar no estudo de variedades de sementes de milho tolerante a seca!  
Para mostrar nossa gratidão, você poderá ter desconto de 10%, 25%, ou 50% na compra de sementes de milho tolerante a 
seca com seguro (no máximo de 25 kg) no próximo encontro na comunidade.  Obrigado pela sua participação! 
 
Traga esse convite: Seus vizinhos são bem vindos a participar nesse encontro para aprenderem sobre variedades de semente 
de milho tolerantes a seca e seguro, e ter a oportunidade de compra de semente com seguro, mais  NÃO terão direto a 
desconto.   
 

As seguintes variedades de semente de milho tolerante a seca com seguro estarão disponíveis para venda.  
Qualquer membro da sua comunidade poderá comprar. 

 
 

 
 
 
 
 
 
 

Obrigado por participar!  Estamos anciosos em te encontrar rapidamente!                                          

• The research team worked with local extension agents and community leaders to 
organize community meetings

• Study households received an invitation two weeks prior to the meeting, advertising 
the varieties that would be sold and their respective prices.



• Only study participants received invitations, but the meetings were open to all 
community members

• Community meetings were conducted in the local language most common in a given 
community.



• Pamphlets were provided for each variety containing information on the variety as 
well as recommended planting practices.





• In T2 communities, participants received additional documentation and training 
about the insurance product.





• The training centered on the “common outcome” characteristic of index insurance 
and on the two events that could trigger a payment:

• Low early season rainfall
• Low harvest in a community  







Seed Only Seed with 
Insurance

Phoenix Seeds 
(OPV, ZM 521 or ZM 523) 80 MTS 90 MTS

Klein Karoo (Hybrid, PRIS 601) 150 MTS 180 MTS

Discount 
Value (color) Probability

10% (Blue) 20%
25% (Green) 60%
50% (Gold) 20%

Seed and Insurance Sales Summary



• Purchase were recorded using Android tablets
• In T2 communities, the tablets generated unique IDs to identify the household, 

insurance zone and seed type





Farmers Purchase Insured Seed

Good Early 
Season 
Rains

Poor Early 
Season 
Rains

Good Harvest Bad Harvest

Seed Companies Send Vouchers For Repayment

Farmers Trade Vouchers For New Seed

Yield 
Audit

Good 
Harvest

Bad 
Harvest
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