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Missing Green Revolution in Mozambique

..
In study areas, average maize yields
over 2012-2015 were 250 kg/ha
In 2016 drought year, total average
production was 169 kg, with 25%
having zero production
Production practices match these
low yields:

In 2016, 21 % of households used
some improved seed (including
trial packets); Only 6% used
more than 1.5 kg
8% use some chemical fertilizers,
and these farms only use 10 kg
on average

Households depend on maize
income and the predicted poverty
rate is 80% ($1.25/day line)
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What’s Risk Got to Do with It?

As discussed in my earlier talk, this low productivity reality
reflects:

Information constraints
Risk constraints

So might part of the answer lie in providing farmers better risk
management tools so that can take the chance of investing in
higher productivity technologies
Been substantial investment in developing stress resistant seed
varieties (DTMA & WEMA)
Discuss in this session a major new effort to test the efficacy of
drought tolerant varieties, alone and when bundled with a
tailored financial technology (insurance)
First look at the logic of this bundling of seed and financial
technologies
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Bundling Seed & Insurance Technologies

Stress-tolerant seed & insurance technologies at first glance
substitute for each other: Both try to stabilize farmer income
in the wake of adverse climatic events

Ex post & ex ante effects of flood tolerant rice varieties in India
Index insurance ex ante & ex post in West & East Africa (see
breakout session tomorrow)

But if we look more closely, they may complement each other

DT seeds are tolerant of drought but are not drought proof
Insurance is expensive, especially it try to cover relatively
frequent, moderate drought events

Let’s look at an example roughly calibrated on Ecuador &
what we know about how DT works under stress
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Seed & Insurance Technologies

See that there are three kinds of circumstances

Modest drought pressure under which DT seeds stabilize yields
(15% of the time)
Intermediate events, where benefits of DT begin to reduce
Severe, where DT seeds do no better than other seeds (red
zone events which occur 5-20% of the time)
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Seed & Insurance Technologies

What is the value of these different options for a modestly risk
averse person?

The winner is clear, but can we make it work?
Need to back-up and consider some of the complexities of
index insurance
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Index Insurance as a Complement to DT Maize

Index insurance can complement DT maize:

DT maize can withstand mid-season drought’
But DT maize is vulnerable to early season drought
Index insurance can be calibrated to cover early season drought
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Index Insurance Coverage

While complementarity clear conceptually, to date evidence
seems weak about the precise protection offered by DT seeds
The contract we propose thus provides more general drought
protection against:

Early season rainfall deficit; and,
End of season yield deficit

We monitor these deficits/loss events through satellite indices:

Estimated rainfall data to detect early season drought
NDVI (a bio-mass or “greenness” index) to measure yield deficit

Measure each of these at the level of “contract zone”
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Insurance Zones, Dodoma
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Index Design: Early Season Drought

CHIRPS Rainfall Estimates

5x5 kilometer (25 square kilometer) resolution
Data at 10-day (dekad) frequency
Use data to estimate planting date and then detect early
season drought

Contract triggers payment if estimated rainfall below ~90 mm
over the first 40 days of the growing season
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Planting Date & Early Season Drought Detection
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Index Design: Yield Shortfall

Data available from 1981 NDVI, Normalized Difference
Vegetation Index

Available on 250 m x 250 m grid (6 hectares)
Measures greenness of plants

Calibrated yield prediction model using recall data from farmers
Contract Triggers if predicted yields are less than ~70% of
their long-term average
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Index Design: NDVI
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Overall Contract Performance
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Fail-Safe Audit

..
An on-farm audit can occur if
farmers experience yield losses that
are not predicted by the satellite
data:

Farmers are notified ~100 days
after planting if insurance payout
will occur in advance of harvest;
Farmers may then call for an
audit if they believe the insurance
did not properly cover their losses

Audit triggered if at least 50% of
farmers complain
Camera-based audit is conducted
by a team trained by CIMMYT
crop officers from the Ministry of
Agriculture
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Example Pricing Table
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Scope for Improving Contract

Crop masking to get more accurate NDVI readings (see NDVI
maps)
Shifting to higher resolution data (3m x 3m pixels) courtesy of
Planet Labs
Improved planting date detection using farmer reports
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Research Design: Generating Evidence for Action

..
Identified a set of ’insular’
treatment zones (centered on a
randomly selected village and the
surrounding 5 km radius circle)
Grouped zones into triplets
Randomly allocated one member of
each triplet to:

DT seed only treatment
DT seed bundled with insurance
treatment
Control communities with no
treatment

Education and trial seed packet
programs in two treatment areas
Discount lottery (10% - 50% to
encourage seed purchase)
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Research Design: Generating Evidence for Action
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Trial Season: 2015/2016
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Season 1: 2016/2017
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Season 2: 2017/2018
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Seed Sales, Season 1 Mozambique

DT Seed Only Seed-Insurance Bundle
Kgs Sold 1304 1237

Average Purchase 3.3 kg 3.2 kg
Attended Meeting 68% 64%
Purchased Seed 58% 46%

Insured seed cost 20% more than uninsured
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Insurance Outcomes, Season 1

In Tanzania, 17 out of 34 zones triggered a payout this year
(3163,000 premium; 9455000; 298%
In Moz 0 out of 12 zones triggered a payout this year ($278 in
prem; 0 in payouts)
Midline data collection almost completed–will permit us to see
impacts of DT seed
Upcoming Season 2 (17/18) will be especially interesting to
see if insurance helped preserve capital and investment
Seed companies keen on insurance as they think it will sustain
future sales
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Thank You!
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Historical Distribution of Predicted Planting Dates
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Performance of NDVI Yield Indicator
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