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I. Short background and Synopsis of the Case Study (Sector, impacts, purpose of the financial product and how it works, stakeholder segmentation, beneficiaries of the contract, etc.) 

Drought in developing countries can result in long lasting damages.  Weather data in such areas, particularly when seeking to develop area wide protection can fall short of what is typically required for weather derivatives or insurance underwriting where 40 years of good quality data is required.  If looking at purely a locally derived weather measurement, concerns may also exist around accuracy of the measurement as well as moral hazard.   Furthermore, due to the localized nature of precipitation, there is a concern regarding basis risk between the measuring station and local crop conditions as well as basis risk between when precipitation falls and the local crop condition.  For example, excess precipitation at planting or harvesting combined with drought during the growth phase may provide for what would seem to be adequate cumulative precipitation but if delivered at the wrong time, adverse crop conditions may still result.  These issues led to the development of a customized weather index, the Climate Impact Index™ which is composed of both a Normalized Difference Vegetation Index (NDVI) and Water Requirement Satisfaction Index (WRSI), chosen to optimally correlate with district-level maize production.  The NDVI is a simple numerical indicator that assesses whether the area being observed contains live green vegetation or not which is obtainable from satellite imagery.  In this case decadal NDVI data received from NASA, spatially averaged.  The WRSI
provides an indication of a specific crop's potential performance based upon the availability of water during its growing season in this case for maize based on rainfall data from Kakamega, Kenya, WMO 63687.   

The protection was a put on the Climate Impact Index intended to provide protection if there were adverse growing conditions as represented by a deficient CII.  The targeted market was district level maize production but the product is readily extendible to regions with both satellite NDVI data as well as local precipitation.  To the extent local precipitation data is not available, then a pure NDVI product can be utilized as Swiss Re has done in Latin America where a number of locations are desired to be covered and the use of satellite imagery and absence of multiple recording stations may make the NDVI alone a viable solution.  These types of financial products provide ex ante relief as the weather related product pays out very quickly after the key growing season so relief can be provided while there is a need and before liquidation of scarce local assets.  
The targeted sector is agricultural production and providing prompt relief for adverse growing conditions for maize.  The financial product was a put on the CII, providing payment if growing conditions as measured by the CII were deficient.  The product is extendible to anywhere where local precipitation is measured as well as where NDVI satellite imagery is obtainable.  Live green plants appear relatively dark in the red spectrum and relatively bright in the near-infrared since chlorophyll, the most abundant plant pigment, is most efficient in capturing red and blue light. Further, leaf cells have evolved to reflect solar radiation in the near-infrared spectral region.

The water requirement satisfaction index (WRSI) is an indicator of crop performance based on the availability of water to the crop during a growing season. WRSI for a season is based on the water supply and demand a crop experiences during a growing season. 

Buyer:


Millennium Promise Alliance, Inc. (MP), a nonprofit organization with 



501(c)(3) status based in New York
Index development: 
International Research Institute for Climate and Society at Columbia 



University, New York

Product type:

Digital put on Climate Impact Index
Index:


Normalized Difference Vegetation Index (NDVI)





Water Requirement Satisfaction Index (WRSI)





→ Climate Impact Index 
Location:


Sauri, Kenya

Coverage:


Drought conditions 

Beneficiaries:

50,000 people living in the Sauri district

Sector:


Mainly agriculture (maize production), other livelihood protection 

Purpose:


Risk transfer instrument protects MP and hence indirectly 





smallholder farmers against drought-related livelihood shocks such 



as food shortages and famines




Index is chosen to optimally correlate with district-level maize 




production and pay out below average maize production, payouts 




going to MP                      
II. Risks associated with meteorological, hydrological and climate conditions 

Droughts → water shortages →
agricultural yields





water supply 

Precipitation measured on a cumulative basis may not alone provide protection from adverse growing conditions.  Knowledge of the particular agricultural product and its stages of growth is required.

	Crop Stage
	Weather Index
	Effect

	Planting to Emergence
	Cold Temperatures and Dry conditions
	Retardation of cycle

	Planting to Emergence
	Cold and Wet Conditions
	Stress on plant. Prone to diseases

	Emergence to Flower Differentiation
	Drought
	Early growth problems

	Emergence to Flower Differentiation
	Wet and Cold conditions
	Could impact plant size depending on later stages

	Late Vegetative Growth
	Hot and Dry Conditions 
	Growth will be reduced. Yield reduction of 3% per day of stress

	Tasseling, Silking and Pollination
	Hot and Dry Conditions. Hail
	Halts silking and can abort pollination. Yield reduction of 13% a day. Physical destruction of plant, ears, etc.

	Filling
	Freezing. Last 50 days of cycle
	Depends on days to maturity. 10 – 20% 3 weeks before maturity


III. Segmentation of the customers for the meteorological, hydrological and climate products and services

Customers for this type of product can range from governments, aid agencies, large producers, Agribusinesses such as grain elevators, coops and ethanol plants, seed companies and the like.
	
	Horizontal and vertical resolution
	Frequency (observing cycle)
	Min and Max Years of historical records
	Need for real- (or nearly real- time  observations)
	Delay in availability
	Level of Quality Assurance
	Meta Data 
	Data improvements 

- Filling gaps

- Homogen-ization

	surface air temperature


	
	
	
	
	
	
	
	

	Surface pressure
	
	
	
	
	
	
	
	

	Wind (Speed and Direction)
	
	
	
	
	
	
	
	

	Rainfall
	yes
	daily
	40 year minimum
	required
	
	high
	required
	required

	Snow cover, depth and water equivalent
	
	
	
	
	
	
	
	

	Humidity
	
	
	
	
	
	
	
	

	Surface vegetation type and cover
	yes
	daily
	25 years
	required
	
	high
	required
	required
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