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Relevant background information and context (climate, socio-economic, development) information on key stakeholders
Index insurance background

Although insurance is important for coping with and adapting to climate risk, traditional weather related insurance is essentially nonexistent in Africa.
  However, relatively recent innovations in insurance contracts, driven by the development of weather derivate markets
 and area yield crop insurance, have lead to the initiation of several weather related insurance activities in Africa, as well as other regions around the world (Bank, 2005).  As will be discussed in this document, weather related insurance is an important tool when using information to make risk related decisions.  The appropriate design and development of weather related insurance addresses a critical gap preventing decision-makers from utilizing climate information in managing risk.

The failure of traditional weather related insurance, such as crop insurance, can be attributed to several fundamental problems.  The insurance payoff is based on crop failure, which depends not only on the weather, but also on a farmer’s actions.  Thus, a farmer faces incentives to plant crops when they are likely to fail, and once the crop is sown, the farmer faces an incentive to let the crop fail.  This is known as moral hazard.  There is also an incentive for less productive farmers to buy insurance and for more productive farmers not to buy insurance, a problem referred to as adverse selection.  Since insurance premiums are based on payouts, the inefficiencies arising from these incentives often raise the cost of the insurance above its value to farmers.  To overcome these incentives, an insurance company must have substantial expertise in determining what the productivity of a farm ‘should be’ when awarding payouts and determining premiums (for a recent survey of these issues, see (Glauber, 2004)).  These costs have been prohibitive in Africa, since there are few insurance companies with the resources and depth of local knowledge necessary for appropriate monitoring.

To circumvent these problems, new insurance contracts are written on an index that is not based on the actions of the insured.  For example, instead of insuring against crop failure, an index insurance would insure against drought, providing a payoff to the farmer if seasonal rainfall falls below a predetermined trigger level.  Through this mechanism, the index insurance does not provide the perverse incentives to farmers that crop insurance does.  The farmer’s incentive is to make the most productive choice, whether the insurance pays out or not.  Insurance companies do not need to have detailed local knowledge of  an individual’s ‘true’ agricultural productivity, or send employees to the field to verify damages.  This leads to lower implementation costs, allowing index insurance to be feasible in developing nations where traditional insurance is unworkable.

For simplicity, most of the discussion of index insurance in this document will be presented in terms of a farmer facing drought risk.  However, index insurance contracts have a high level of flexibility.  They can be offered on a wide array of indices, such as temperature, degree days, rainfall, wind, sea surface temperatures, reservoir water levels
,  modeled soil moisture, and composites of variables. They can be designed to address many different risk problems and clients.  Another advantage of index insurance is that it is not restricted to its originally envisioned target group.  Once the index insurance is offered, a seedlender, input supplier, customer, laborer, pastoralist, or microfinance institution could potentially purchase a policy for protection from any risk correlated with the index.

Index insurance provides its benefits at a cost.  If crops fail for a reason other than drought, then the farmer receives no compensation.  The farmer is no longer insured against the damage of crop failure.  Instead, the farmer is insured against the index.  This is known as basis risk.  The level of correlation between the index and the loss determines the effectiveness of the insurance.   

In some instance, even if the index does not protect against all risks, the component of risk that it protects against is sufficiently important that the insurance is worthwhile. However, if the basis risk is too large, index insurance is not an appropriate risk management tool.  Therefore, index insurance systems are typically developed as a part of a larger risk layering strategy in which index insurance is applied at the most appropriate point, and other tools, such as traditional insurance, government social safety nets, and reinsurance complete the package. Current index insurance projects target an array of different clients, with some projects designed to offer contracts to farmers, and others to farm cooperatives, banks, microfinance institutions, or national governments.  An implementation might have a local microfinance institution offering traditional contracts to farm cooperatives, the national government offering a social safety net, a reinsurance company offering index insurance to the microfinance institution, and the farm cooperatives spreading risk through traditional social networks.

For an index insurance to be workable, it must fall between two constraints, the cost to the insurer, which determines the minimum premium price, and the value to the insured, which determines the maximum.  The minimum possible price that non-subsidized index insurance can be provided for is the actuarial fair price, or the probability of a payout multiplied by the payout size.  In other words, on average, the premiums paid by customers must be at least the insurance rewards.  Administrative costs of the insurance company, as well as costs for financing risk must also be covered by client premiums.  If the premium cost is more than the benefit of the insurance to its clients, then the market cannot exist without subsidies.
  

There are other features that impact the viability of an index insurance system.  First, index insurance functions best in situations for which payouts are for relatively large but rare events.  A large drought may be clearly reflected through a crude index but a much more sophisticated index is required to accurately indicate marginal changes in crop productivity.  Second, it is important that the insurer be diversified.  This can be a substantial challenge since most index insurance systems are infant markets that, in order to reduce basis risk, have been designed around farmers with highly correlated losses.  To address this challenge, it may be worthwhile to purchase contracts reinsurance companies.  A related strategy is to pool finances for different index insurance projects across regions that, on average, face opposite responses to ENSO phase.  

Context and key stakeholders

Note: The stuff below is pasted from TORIRIfinal06.doc, which is a terms of reference document between IRI and the world bank, so it must be paraphrased cannot be used literally.  Ill highlight the TOR text using yellow.

The Commodity Risk Management Group (CRMG) at the World Bank has been piloting index-based weather insurance for developing country producers, agricultural businesses, and banks.  The CRMG has been working in a number of countries around the world to pilot this approach, including India, Peru, Ukraine, and Ethiopia among others.  Most recently CRMG worked with local stakeholders in Malawi to pilot index-based weather insurance for the 2005/2006 crop season in order to enhance groundnut farmers’ ability to manage drought risk and in turn access credit.  

In Malawi groundnut farmers had traditionally relied on local seed for production but had shown interest in planting with certified groundnut seed in order to improve revenues.  Certified seed, while more costly, has a number of benefits over local seed, such as a higher resistance to disease such as fungal infections which can destroy a crop.  In addition, certified seed can be marketed as a named variety of groundnut seed rather then a generic version.  The main limitation inhibiting farmers from utilizing this seed had been lack of access to credit to buy this more expensive input.  

The pilot introduced weather index-based insurance as a new product to the Malawian insurance market to help protect farmers against drought and to determine if banks would have a greater willingness to lend to weather insured farmers.  One of the groups interested in testing this approach was the National Smallholder Farmers’ Association of Malawi (NASFAM), which among other services provides agricultural marketing for its member farmers who are organized into clubs, and enables farmers to undertake higher return activities.

NASFAM, in conjunction with the Insurance Association of Malawi and with technical assistance from the World Bank and Opportunity International, designed an index-based weather insurance contract that would payout if the rainfall needed for groundnut production in four pilot areas was insufficient for groundnut production.  Because these weather contracts could mitigate the weather risk associated with lending to farmers, Opportunity International Bank of Malawi (OIBM) and Malawi Rural Finance Corporation (MRFC) agreed to lend farmers the money necessary to purchase certified seed if the farmers bought weather insurance.

The primary risk to groundnut in Malawi is drought during critical growth periods.  The contracts that were offered in each of the four pilot areas were designed to compensate farmers when there was a deficit rainfall during the growing season at the weather station.  Each contract has three phases with different levels of rainfall triggering payments in order to take into account the different rainfall needs during the three major phenological stages of the plant, “establishment and vegetative growth”, “flowering and pod formation”, and “pod filling and maturity”.  The contracts also contains a “no sowing condition,” which would trigger a payout to farmers if a minimum level of rainfall was not received in order for the farmer to successfully sow the plant during the initial stages of the contract.  

For the pilot, 892 farmers, who are organized in farmers clubs of 10-20 members, purchased weather insurance from the Insurance Association of Malawi in order to both mitigate their weather risk and access finance in October 2005.  Because they bought insurance these farmers have now received loans from banks OIBM and MRFC.  These loans stipulate that the bank will be the first beneficiary if there is a payout from the insurance.  In addition, NASFAM, who will purchase the majority of the groundnut production from the participating farmers, has agreed to pay the first proceeds from the sale of the produce to the bank.  If there is no drought the farmers will benefit from selling the higher value production.  The farmers received information and training on the project jointly by NASFAM, OIBM, and MRFC in order to make sure they fully understand the costs and benefits before contracting the weather insured loan product. 

Why best practice
It is evident that this project has reflected good practices in the use of climate information in managing risk.  It is driven by the stakeholders, who have clear ownership and vision for the project.  Each of the stakeholder groups feels that the pilot is successful and each group experiences benefits.  Of course each group has its specific set of concerns, and would like to see changes as the project evolves.  Given the diverse set of stakeholders, ranging from farmers to banks, insurance companies, and farm associations, this is not surprising, and it is impressive that the project can provide broad interest across these different groups.  Variability and poverty traps, this allows people to transition from subsistence to a little bit of cash so they now have choices.  If they just had the cash, they could have the good seeds, and thus the good harvests.  However, they didn’t have cash, so this nudges them a bit up the chain, and protects them from being bumped back down into the poverty trap due to a drought.
How climate information integrated into policy? How was climate information integrated into practice?

Climate information is integrated into policy and action very naturally, it is the index of the contracts.  It is used to build and design contract bundles with stakeholders.  People made decisions based on contracts to integrate climate into their decisions.  
What climate socio-economic environmental data was available What climate services provided, by what organization 
Met observations, reliable, spatial availability, historical.  Met service had soils data, weather station data from 1960s, seasonal forecast.  Crop model data from FAO, FuseNet.  Earthsat participating in verification, partnering with Met service to add new stations.   There was a great deal of local expert knowledge, and there was sufficient local networking so that stakeholders at the ground level, such as farmers could mold the project according to their vision.
What kinds of resources were required

Time of stakeholders, world bank experts.  Raingauge data essential, monitoring and history.  Self funding once started – except for met data monitoring. Costs were mostly expert assistance, used existing met network, historical data.
Economic indicators, Value
All can pay back loans and make money in first year, even with difficulties of bad seed, slow delivery, some drought and payouts.  Great demand from stakeholders for more, great demand from farmers not in program to be allowed to enter.  Early report is that all will pay back loans and that all participants made profits.  Calculate rough prices, bags.
Scale up ability
Scale up planned 2006 for inclusion of subsistence crop (Maize) in bundle, to approximately 10,000 farmers, additional weather stations.  Additional weather stations being considered. Other projects across Africa—Tanzania, Kenya, Ethiopia (pilot exists). India scale up story.  Scaling up drier areas, more basis risk.  Less excited people, but already exists. Community selects contracts from choices to get to what everyone can agree on.
Lessons learned 
Mention Basis risk and bad seed issues, successes. Lots of fits and starts in Malawi couldn’t do it with only maize, then stakeholders figured out price stabilized cash crop as base. Ethiopia, Morocco?  India very successful but several attempts. Enough time to stumble around to let people get comfortable and identify best strategy.  There was a dynamic person and clear interest from each participating group, they all could benefit and could see how.  Bottom up—they identified workable package in response to offered options.  No one assumed the villain, not the banks, finance, care taken to make sure poorest stakeholders needs defended, but others were not judged but support relationships in the community.  Most interested group farmers and farm suppliers their goal to get banks to play ball.  Not initially workable for subsistence crops.  Bundle developed through stakeholder creativity (farmers needs).  Building bundle based on cash crops to support subsistence crops—rational gov price stabilization important for this to make sense.  Price stabilization important—for output crop, for connecting to food security.
Recommendations
Forecast needs to be addressed.  Don’t scale up too fast!!
As with any intervention, in the design and implementation of index insurance, one should be wary of unanticipated negative consequences.  For example, if there is a group that does not have access to the insurance, such as landless laborers, they may be made worse off by the insurance through its impacts on prices.  Alternately, index insurance may compete with traditional risk management and make these practices infeasible without replacing their full set of benefits.  Therefore in the development and implementation of index insurance systems, it is important to go beyond the analysis of index and cost correlations to study potential pitfalls and unanticipated impacts (Morduch, 2001).  Insurance is one tool in a risk management package.  Often, by offering complimentary tools, or modifying insurance contract structures to acknowledge their existence, unanticipated impacts can be minimized and synergies can be realized.  Insurance and credit compliment each other.  Insurance functions best as a tool to protect against uncertainty.  It ceases to function after the uncertainty is resolved.   On the other hand, uncertainty undermines credit markets, which function best with low levels of risk.  If a farmer is likely to default on a loan in a year with bad weather, then a creditor may not be able to afford the risk of lending to the farmer, or the creditor may charge the farmer for the risk through extremely high interest rates.  However, if the farmer or creditor has access to index insurance, then these farms can have access to credit.  Offering a package that includes both credit and insurance offers a synergy beyond the benefits of the individual tools.  

The existence of seasonal climate forecasts can have important implications in the benefits and viability of index insurance systems (Carriquiry and Osgood, 2006).  When premium prices are set before a seasonal climate forecast becomes available and contracts are sold after the forecast is released, information undermines the index insurance scheme.  Since premium prices must cover the cost of the insurance, and these prices are calculated based on the probability of a given index level, if the probability of reaching the trigger changes, the price of the trigger must also change.  Otherwise, when dry years are forecast, farmers purchase extra insurance because the climatological price is too low relative to the probability of drought. In years with wet forecasts, farmers purchase less insurance because the price is too high.  On average, the premiums paid would not cover the insurance awarded to farmers and the system would become insolvent.  

There are two solutions to this problem, with substantially different implications.  The first is to ensure that all insurance transactions are completed before forecast information is available.  In this case, insurance protects the farmer against climatology, without providing special incentives to take mitigating actions in response to forecast information. 

Alternately, premium prices can be adjusted in response to forecast information.  If prices are updated to their actuarially fair prices, then the insurance becomes more expensive when there is an increased probability of reduced rainfall and less expensive when there is an increased probability of increased rainfall.  In addition to restoring the solvency of the insurance, this strategy has the benefit of providing useful incentives.  The insurance provides a market signal to take high productivity/high risk chances when wet years are expected and to make conservative choices when dry years are expected.  Under this strategy, the index insurance protects against the uncertainty of the forecast.  With insurance, the farmer can take chances in potentially wet years, and thus realize higher average payoffs.  This increased productivity may make a previously infeasible index insurance system possible.  Index insurance directly bridges the gap between decisions and climate forecast information by mapping probabilistic information to deterministic outcomes.  However, as forecast skill increases, the insurance provides less and less protection against drought itself, providing the farmer with incentives for efficient production and forecast use, but vulnerable to climate risk.  

If possible, one would offer multiple insurance contracts, one that is priced and transacted at timescales longer than forecast lead times forecasts and another that is priced and transacted after the forecasts are produced so that the farmer can simultaneously be protected against climate risk, face appropriate incentives, and insure against forecast uncertainty.   

In addition to designing insurance systems to be compatible with forecast information it may be possible to design insurance systems to mitigate undesired negative impacts of seasonal forecasts.  For example, without insurance, a forecast for higher probability of drought might cause a lender to consider a farmer to be too much of a risk.  Insurance contracts can address this by either compensating the farmer directly, or by reducing the risk faced by the lender enough to make the loan workable.  This may be of relevance to agricultural labor markets, water allocation problems, landlord tenant negotiations, and livestock markets.
Textbox 

‘Index Insurance’

Index insurance is a relatively new innovation designed to avoid many of the problems inherent with traditional crop insurance.  Instead of providing a payoff based on crop failure, the insurance is triggered by an index, such as seasonal cumulative rainfall, that is related to crop performance but that cannot be impacted by the farmer.  Thus, with index insurance farmers do not face the perverse incentives that have lead to the failure of traditional crop insurance, such as the incentive to allow their crops to die in order to obtain an insurance payout.  The absence of perverse incentives and the simplicity of the insurance contract allows index insurance to be applied when other insurance is not feasible.  The trade off is that farmers have only partial risk protection—they are only protected against the drought, but not other losses due to pests, or disease.  Risk not insured by the index is known as basis risk.
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� There are some non-climate or weather insurance activities in Africa.  The majority of them are employer or government based health and life insurance programs, with a broader set of insurance programs available in South Africa.  


� Weather derivatives were initiated as a way for large power companies to protect themselves from year to year temperature variability.  Index insurance represents a simplified ‘retail’ version of weather derivatives for smaller players in less developed capital markets.


� In Mexico, an insurance project uses reservoir levels as its index (Dr. Jerry R. Skees and Leiva, Akssell José 2005).  Given the importance of advancing water allocation systems in parts of Africa (Samuel Gichere  Hezron Mogaka , Richard Davis , Rafik Hirji 2006) index insurance may play a role in water management.	


� Insurance subsidies can introduce many of the incentive problems that plague traditional insurance.





