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Abstract

For Indians, agriculture is not a profession; it is a way of life. With increasing fragmentation and
scattering of landholdings, producing yields low in volume and value, climate poses a big challenge.
To mitigate the problems of farmers, it is necessary to provide them safety-net to prepare them to face
the calamities of nature. The Government of India has taken several initiatives to provide relief in case
of crop losses. Among these initiatives, crop insurance has emerged as an effective measure in helping
the distressed farmers. The weather being the major cause of crop losses, both weather and yield have
been used as basis for developing crop insurance schemes. One of them, viz. Weather Index (WI)
insurance is being used in India over the past six years as a key risk management strategy to tackle the
climate related risks. Given the large scaling-up and scaling-out, this study has tried to evaluate the
efficacy of W1 insurance products vis-a-vis yield index insurance products, and has compared different

product designs currently used in the market and the products of different insurance providers.

To begin with, the study looks at the various weather based insurance products provided by different
insurance providers. The WI products analyzed between the competing insurance providers have
shown significant differences in product design, pricing approach, and the benefits offered, making it
difficult for the less informed states in the country to understand the nuances. The thesis, therefore,
examined four different WI insurance product designs for Kharif and three for Rabi season. The study
found that ‘Key factor index’ based product for Kharif and ‘INFOCROP’ modeling based product for
Rabi perform better than other WI product designs. Weather — Yield correlation for select locations
and crops has revealed that it performs better for Kharif products where rainfall is the key component
compared to Rabi products covering high temperature. The study has observed that Kharif products
tend to underpay while the Rabi products overpay. The current WI insurance products in the market
appear to be poorly designed with almost 40 percent probability of giving a payout with no visible
yield loss. On the other hand, the probability of payout is only about 70 percent when the yield loss is
as high as 100 percent. Further the average claim payments conditional on total crop loss as a
percentage of the historical average claim payment is just about 175 percent, shows that there are
likely to be huge under pay-outs when there is a total crop loss. Evidence has also been found in this
study to suggest that WI product providers should focus on the relative strengths of W1 products, viz.

capturing rainfall deficiencies. Particularly for Kharif, the study reveals that the basis risk would have



been lower if products had only the volume deficit rainfall element of cover, instead of many different

covers.

The product basis risk as highlighted above in terms of lack of uniform standards in product design,
risk margins, and weak correlation between yield index and weather index pay-outs needs immediate
attention of the policy makers and the insurance providers. As the government looking to double the
crop insurance penetration during the XII Plan period, setting-up Technical Support Unit (TSU) to
encourage and promote further research in product design, product-benchmarking standards, service

norms, etc. could be very timely and useful.

The spatial basis risk arising out of lack of adequate density of weather stations appears significant for
rainfall, and tends to be high for a shorter span of the weather contingency covered, and gradually
decreases with the increase in the span, necessitating higher density of weather stations for covering
rainfall events of shorter span (daily and weekly events). To minimize the spatial basis risk the
weather station density has to increase many times. While it may take many years and a huge
investment by the government, there is a strong case for ‘pubic - private partnership’ and investment
in this area. It’s also worthwhile to encourage research on use of technologies to generate weather data

from the meteorological satellites.

The study has also explored the various approaches that can reduce the shortcomings of the WI
product design, and one such way is to understand the behavior of the weather parameters over a
period of time. This study has looked at the time series weather data of the past 25 years period for 21
well distributed locations, to study the trends in the data with particular reference to the weather
dimensions used in WI products. The analysis has revealed definite trends at some locations for certain
parameters. The relative humidity particularly exhibited an increasing trend at most locations, while
the length of dry-spell has shown a decreasing trend for almost three-fourth of the locations. 12 of the
21 locations reported increasing trend in south-west monsoon rains, and in equal number of locations
the single-day rainfall has shown increasing trend. 13 of the 21 locations reported increasing trend in
day’s maximum temperature, while 11 of the 21 locations have shown increasing trend in day’s

minimum temperature. These trends highlight the new risks that climate can bring to the existing risk



profile of Indian agriculture, as also the need for developing appropriate index insurance solutions to

effectively mitigate the new risks.

Another way is to understand the perspective of the stakeholders: states, farmers and insurance
providers. The majority of the states have considered that operationally and structurally NAIS is a
better product than WBCIS and MNALIS products, which appears to be driven by the considerations of
lower workload on yield estimation surveys, rather than product benefits. States do understand the
strong and weak aspects of yield index and weather index insurance products, and are mostly in favour
of a ‘hybrid’ like a ‘double trigger’ product. The double trigger product envisaged has ‘weather index’
as the first trigger and ‘yield index’ as the second trigger. Proportion of weather index trigger depends
on to what extent weather explains the yield variability, and gives early payout, while the yield index
accounts for the balance, and gives the residual payout. Almost all the states have indicated the need
for setting up a TSU for hand-holding and guiding in evaluating the products being offered by multiple
insurance providers, to enhance the insurance value for the farming community. As briefly mentioned
earlier, setting up TSU assumes additional significance in the light of the ‘poor’ performance of the
current WI products (vis-a-vis the yield losses), requiring vast technical inputs in WI product design,
as well as the lack of expertise and confidence on the part of the States. The government allowing a
larger participation of private insurance providers in agriculture space is another strong case for setting

up TSU.

Farmers practicing crop production under irrigated conditions have shown higher interest in crop
insurance than the farmers’ growing crops under rain-fed conditions. Awareness of the crop insurance
among the farmers is primarily driven by the level of education, size of landholding and type of
farming (irrigated or rain-fed). Insurance providers are seeking standard market practices, like product

benchmarking, transparency in competition and weather data standardization, to grow the market.

Finally, the study has highlighted the need for research in quantifying basis risk (both product and
spatial) in order to improve the product designing, and the need for scientific research in developing

the crop modeled inputs in WI insurance product design.
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Abbreviations and Acronyms

AIC Agriculture Insurance Company of India Limited
AMSL Above Mean Sea Level

ANOVA Analysis of Variance

ARFI Aggregate Rainfall Index
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CDD Consecutive Dry Days
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IRI . | International Research Institute for Climate and Society
Kc .| Crop coefficients

KCC : | Kisan Credit Card

KeyFI : | Key Factor Rainfall Index

MIS .| Market Intervention Scheme

MNAIS : | Modified National Agricultural Insurance Scheme
MRSL | Mean Root Square Loss

MSP : | Minimum Support Price

Mt : | Million Tonnes

NAIS : | National Agricultural Insurance Scheme

NSSO : | National Sample Survey Organization

PACS : | Primary Agricultural Cooperative Societies

PCIS : | Pilot Crop Insurance Scheme

PML : | Probable Maximum Loss

PPR : | Pure Premium Rate (also called Burn Cost)

RFIs .| Rural Financial Institutions

RWS : | Reference Weather Station

SMA : | Simple Moving Average

TOPS .| Terrestrial Observation and Prediction System (TOPS)
TSU : | Technical Support Unit

VaR .| Value-at-Risk

WBCIS : | Weather Based Crop Insurance Scheme

WI : | Weather Index

WIBI . | Weather Index Based Insurance

WII : | Weather Index Insurance

WRSI . | Water Requirement Satisfaction Index




‘I have sometimes thought that it might be well to establish an office of
insurance for farms against the damage that may occur to them by
storms, blight, insects etc. A small sum paid by a number of farms

would repair such losses and prevent much distress’

Benjamin Franklin

October 1788







