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The aim of this paper is to analyze the methodology of structuring an index based insurance contract.  

The weather has always been the biggest risk factor in agriculture,  affecting all aspects of the economic 
sectors. In the developed countries of the world, there is a significant number of rain-dependent farmers. 

To gain insight into potential growth of weather markets in developed countries, we are going to analyze 

the case of India. In 2003, Basix microfinance company in Hyderabad and ICICI Lombard insurance 
company in Mumbai have launched a pilot weather insurance, which had as basic index phenomena for 

Mahahbubnagar district of Andhra Pradesh. Further detail can be found in the full-paper. 

In the paper we will enumerate the appropriate steps in the determining the necessity for the use of index 
based insurances.  The appropriate stages are making a comparison between index based insurances and 

traditional insurances, and optimizing the use of weather indices in insurance contracts. 

In order for the contracts to be successful , the recommended steps are : developing a product based in an 
index, and after the we need to plan and implement the contract. In planning the implementation it is 

needed that we: identify the risks and areas where they manifest, then identify the  best distribution 

channels; after this we can develop a prototype of the contract. The next step would the testing of the 
negotiability of the contract, then the contract is opened to be finalized. After this the index based 

insurance contract can be introduced to the market, but the program needs monitoring in order to insure 

its successfulness. 
In order for the market and contract to grow the necessary step are: having access to the necessary 

meteorological data, determine the optimal way of integrating the contract in the existing economical 

context, technical feasibility, property rights and the legal framework. 

In the end, the aim is to familiarize the literacy field and potential beneficiaries of such products and to 

provide some way to address this market for investment purposes, showing a bridge-point between the 
traditional insurances and the more elaborated weather derivatives. 
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The weather has always been the biggest risk factor in agriculture,  affecting all aspects of the 
economic sectors. In the economy of the developed countries there is a significant proportion 
of rain-dependent farmers. There is a variety of cultures, production methods and agricultural 
management techniques that can minimize risk factors, but farmers will always be affected 
by uncontrollable factors such as rain fall or thermal variations, which may have a significant 
negative impact on the quality and quantity of seasons harvest.  
 
World Report on Development of 2008 reiterated the importance and the role played 
by agriculture in the context of the world  development .  The report highlighted the needs for 
access to financial resources and for reduction of exposure of farmers to uninsurable risks, in 
order to create effective development strategies.  Risk management products,  such as insurances, 
are considered to be the most important because they facilitate access to financial services. 
Lending and saving more can stimulate the use of innovative technologies or activities 
that provide increased receipts. Following the example of agriculture,  farmers could 
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benefit from investing in large-scale  agricultural activities, if the weather elements are treated 
properly. Thus,  specific agricultural  companies have limited access to financial services and 
agricultural activities at a rate of profitability in the short term are limited. 
In response to these problems and in order to boost international market formation for weather 
risk, the Risk Management team of the Department for Agriculture and Rural Development 
World Bank (World Bank Commodity Risk Management Group (CRMG)) began to build up 
a project to develop insurance contracts based on weather indices. These contracts based on 
weather indices can't replace traditional policies or other means of risk prevention - such as 
selection or use of innovative technologies, crop diversification, moisture conservation 
techniques, yet it provides a complementary mean to protect farmers. Thus, the 2003 CRMG has 
provided national and commercial entities technical assistance for developing and implementing 
these tools. CRMG has focused on determining the potential effectiveness of these insurance 
contracts based on indices forecasts for farms and farmers in developed countries, trying to 
determine the feasibility, sustainability and scale for implementation. 
To gain insight into potential growth markets in developed countries weather, we are going to 
analyze the case of India. In 2003, Basix microfinance company in Hyderabad and ICICI 
Lombard insurance company in Mumbai have launched a pilot weather insurance, with had as 
basic index phenomena for Mahahbubnagar district of Andhra Pradesh. This program has 
received technical assistance from the CRMG. The program sold 230 contracts for beaver and 
peanut farms, to be protected against drought. Thus, in 2006 Basix had sold insurance contracts 
and contracts based on rainfall index and multi-threaten weather contracts (including temperature 
and humidity them) to over 11,000 customers across India, and continued to develop its network 
of customers interested in insurances based on weather indices. Basix and ICICI efforts have led 
to the creation of an innovative insurance product developed in record time, with notable success;  
their work also catalyzed the insurance market in India. 
Since 2004, four insurance companies sold insurance policies to farmers and the weather risk  
forecasted in India was anchored in the international market risk. Since 2005, a private sector 
company of India began installing automatic weather stations in over 400 branch network to 
supplement the Indian Meteorological Department and to support the development 
of market risk information. In 2007,  after distributing subsidies for insurance contracts based on 
weather indices by the Indian Government, more than 600.000 Indian  farmers  have  purchased 
such contracts through AICI (Agricultural Insurance Corporation of India). The total 
amounts registered premiums of over  30 million dollars($).  
Given all the basic lessons of CRMGs problems encountered so far, we can see three main issues 
to be considered in sustainability studies of insurance contracts based  on weather indices and 
risk management in the related market. They are: • the need for appropriate insurance indices, • 
the need for the definition of key points in their implementation, • the need to clearly depict the 

pre-requisites.   
 
When is the appropriate time to apply an index-based insurance? 

1. Insurance Insurance-based versus traditional indices 
Traditional insurance based on the principle of compensation, where losses are measured either in 
terms of area affected by the event (at the place) or the perspective taken on crop yields. These 
products, although appropriate in some contexts, have limited scope for both the insurer 
and the insured. Farmer behavior and activities may affect the likelihood of the event or damages 
caused, or might transform the insurance product in a high probability event. To overcome 
these challenges, a comprehensive monitoring and administrative efforts are required, 
 thus increasing costs. Without stability and efficiency, opportunities for the insurer and 
for reinsurance portfolios would be affected. 
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Insurance contracts based on  weather indices work differently from traditional insurances. 
Contracts on indices can be used only if risks have spatial correlation, such as drought. These are 
not applicable to idiosyncratic risk, and hail and pests that affect crops of one farmer. 
Allowances are not paid based on performance deficits registered by firms, but by signs of 
deficiency strong correlation with factors that can be used to estimate losses. These 
indices, based mostly on weather, are insurance contracts for predefined time intervals and are 
used to determine the necessary compensation  to be calculated based on contract parameters. 
2. Connection with the use of insurance contracts based on indices 

Insurance contracts based on indices are a method to reduce agricultural risks, financial risks and 
logistical relations. Contracts based on weather indices are a risk management tool that provide 
alternatives to farmers in developed countries and re intended to be used to complement 
traditional risk management techniques. There are other risks to which farmers are exposed, but 
those are not correlated with time and can't be structured as indices. The real value of insurance 
contracts based on indices reach their true potential if they are accompanied by other instruments 
of risk management or investment opportunities. For this reason, insurance-based indices, like 
any insurance product, should be integrated into risk management structures organized for 
farmers. 
3. Customers 
Various types of indices based approaches have become attractive on the insurance market in 
developed countries but also in emerging countries. These contracts are flexible and structured to 
deal with risks at all levels: individual, companies and governments. Even the farmers (because 
they are objective of the study) accessing time risk management structures can have a significant 
impact on the timing of when and where the product would be used. Two basic uses for these 
insurance contracts are to provide farmers insurance products type "retail" (individual insurance) 
or alternatively make an institutional risk management (portfolio insurance) or other means of 
pooling risk. But the primary problem is to find a network of trusted and widely spread agents in 
rural areas. 
 4. Using weather indices based contracts 
Introducing the index based weather insurance can create obligations to customers, besides 
having their most pressing problems to resolve. Where index insurance support can address the 
primary risk is important to work with clients who have the power to integrate a new financial 
product in current operations and are able to manage other risks that may appear. 
 
What are the key elements to implement these contracts? 

 1 Develop an insurance product based on an index 

Identifying a measurable time index, which is strongly correlated with losses for a given crop 
farmers, is the most critical in developing a risk management program. An index of weather can 
be built using any combination of meteorological variables in a time interval and any number of 
meteorological stations able to highlight the risk in agriculture in the given geographical 
area. Common variables include temperature and precipitation. After collecting weather data, the 
design of an index will require analysis of how meteorological variables have no influence on 
yield or long-term analysis of key factors since experts (such as agro-meteorologists and 
farmers), referring to crop growth model using weather variables as inputs for yield estimates. 
 An index of "good" must have the sensitivity of crops from the weather during various stages of 
development, biological and physiological characteristics of crops and soil properties. If a 
sufficient degree of correlation is established between weather index, quality and crop yield, a 
farmer can provide production or quality differences, by purchasing a contract that pays damages 
in case of specified weather events. 
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A good contract will work well in terms of agro-meteorological conditions, it offers protection 
for customers at a price they can afford. The aim is to cover the contract or to smoothen 
fluctuations in income for a farmer. 
2 Planning and implementation 

Highly critical design contracts are only one component of the program development process 
needed to start a successful initiative for insurance while. While this approach is still evolving 
and must be adapted to each country and customer profile, there are seven basic components of 
the implementation of pilot programs, which must be undertaken to develop a product that not 
only helps in technical terms, but also asks and has affordability for customers. 
1. Identify potential pilot areas and a risk assessment. Where appliable, the order of these two 
components of the first step can be reversed. If an area is "a priori" defined as a pilot area, there 
the steps are: 
 - identify your target area and clientele for the pilot program, including culture, weather station 
and potential clients. Ex: regional agricultural map. 
 - to conduct a rapid assessment of initial risk, the available data and the risks to customers and 
cultures. 
2. Identifying distribution channels to reach end users .Identification of an institution like a bank, 
farmers organization, agricultural contracting business, which can be cost effective, but also to 
provide insurance products to farmers. This institution must be both attractive enough to reach 
customers and have the organizational capacity to deal with a new financial product. For a 
portfolio of insurance, this is relatively simple and requires identifying the institution holding 
portfolio risk. 
3. Contract prototypes: prototype design contracts for the weather station and customers. The 
objective of this step is to design a contract that can act on customer risk, while taking into 
account the premium that a customer is willing to pay a level of complexity of coverage in which 
all stakeholders are satisfied. 
4. Testing negotiability of contracts and products (contracts): prototype discussion with potential 
customers and shareholders to determine their interest in insurance, willingness to pay for 
contracts and how closely related are the initial contracts to their estimated risks. Since the initial 
contracts are only prototypes, this is a critical step to determine if the product is properly 
designed and justifies the demand for the product. 
5. Finalize design of insurance contracts: Review and finalize contract structure, based on market 
research and discussions with the customers. Once contracts are finalized, measures need to be 
established in order to define risk factors for insurers and reinsurers and prepare contract 
documentation. 
 6. Product market: the product market through delivery channels, different pilot areas. At a retail 
level, in order for individual farmers to buy this kind of product, they need to clearly understand 
their limitations, meaning a basic risk. 
7. Pilot monitoring program: The project will try to detect any unexpected results, determined by 
lack of all stakeholders / participants fulfilled of their commitments and will result in timely 
execution of the contract, if the debts are owed to the farmer. 
 
What are the necessary conditions for market growth? 

Sustainable growth and the future insurance market depend on their availability and demand. But 
before those problems of supply and demand can be taken into account, the necessary conditions 
for market development should be established. While in many countries, some of these 
conditions have been met in other investments, in market infrastructure contracts reliable indices 
will be needed. Key issues discussed are: data collection infrastructure, technical feasibility, 
clients and their integration in the chain of economic activities, property rights, the legal 
framework. 
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 Infrastructure for making meteorological observations and data collection 

Insurance contracts based on weather indices require the presence of a dense network, safe and 
properly equipped weather stations that provide long-term, clear, error free and historically 
consistent records. However, the size of the program of implementation of insurance contracts 
based on weather indices is limited by the density of the weather station network. A dense, safe 
and well-developed meteorological stations means that: 
 a) insurance products can be indexed by weather monitoring stations that are representative for 
clients, so that basis risk is low; 
 b) a large numbers of customers for the insurance product can be attracted. 
Therefore, investment in meteorological services is necessary to expand the potential 
market. More than ever, opportunities and technologies exist and can allow strengthening and 
modernization of meteorological and historical data, without incurring significant cost. 
Combining data recorded by satellite and earth stations reports offers a new opportunity to 
expand the scope of an index-based products. 
Customers and their integration in the chain of economic activities 

Often, while it is technically feasible to develop a risk management tool based on an index of 
weather, operational challenges to reach end users can be insurmountable. Defining a "client 
group" seeking product in a place where he could be sustainable is critical and is one of the most 
difficult aspects of insurance products in rural areas, in terms of marketing. An insurance contract 
with a base index is viable if there is a value proposition for the farmer, when linked to credit, 
market access and other services. 
Ownership 
Many of the insurance contracts based on weather indices were based on donor resources, 
expertise in design, contract and program implementation. While this system worked for 
initiative programs (pilot), sustainability implies and requires the transfer of these capabilities of 
local actors. Efforts are needed to ensure that local stakeholders have access to indexes and 
design skills required of the contract. The purpose of this transfer is to facilitate the qualitative 
and transfer of ownership and control of market development by stakeholders in the market to 
reflect their own business rules and risk preferences. 
 

Conclusions 
   Insurance contracts based on indices may raise some problems that limited the use of traditional 
insurance programs in developing countries and provides an opportunity to expand risk 
management tools, available to customers in these countries. Customers that manage their own 
risk can lead to better earnings and possibly access credits which should lead to investment in 
culture - yields, use of advanced technology and access to more profitable markets. However the 
evidence-based weather insurance, not a "goldfish" for agricultural development and the 
experience so far is not sufficient to fully determine how it will affect development. Weather 
index insurance products have higher costs in advance, given to only a limited aspect of 
production risks and can be coupled with complementary investments in agricultural technology, 
marketing, financing and more extensive insurance options that are sustainable and can 
encourage new farmers to significantly improve the economic welfare of traditional farmers. 
However, it is hoped that the availability of innovative risk management products, where 
implementation is appropriate, will lead to the possibility of elimination of the risks that 
traditionally had limited investment in agriculture. 
As you can see, insurance products based on indices are similar to Weather Derivatives, both 
based on the underlying weather index. The difference between them is due to the fact that 
weather derivatives are "stock" traded and contracts based on indices are insurance products 
designed to "complement" standard traditional contracts. 
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The aim is to familiarize the literacy field and potential beneficiaries with such products and to 
provide some way to address this market for investment purposes. New players, in particular of 
"emerging community" will contribute to the development of such products - insurance contracts 
based on an index, perfecting and refining a sector. Future applications of these contracts will 
expand understanding of risk management and the forms through which weather can promote 
economic development. 
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