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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 (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 (J. W.  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.

Current activities

Although the use of weather related index insurance is still in its infancy,
 there are a range of projects across Africa (World Bank 2005).
  In Ethiopia there is an index insurance project designed to address national food security.  The insurance, developed in cooperation with the WFP is purchased by the Ethiopian government to provide funding for food aid in response to large droughts.  The index is based on rainfall.  The pilot implementation of this project is planned for 2006.  A complimentary micro-level index insurance system directed towards farmers is also being developed in Ethiopia.

Index insurance projects directed towards farmers or farm cooperatives are in the early stages of development in Tanzania and Uganda (Erin Bryla, Dana, Julie et al. 2003).  In Morroco there has been substantial effort put into developing product for farmers, with indexes identified that have a high correlation with yield losses (Panos Varangis, Skees, Jerry et al. 2001; Nancy McCarthy 2003).  This project was near completion when questions about the impacts of climate change on rainfall distributions impeded its implementation.

Given South Africa’s relatively developed financial and insurance institutions, weather related insurance there evolves in a somewhat different environment than in other places in Africa.  There are projects that address the weather risk faced by large commercial farmers (A. Bown, Ortmann, G. F. et al. 2000) and an index insurance project designed to provide apple grower cooperatives with freeze coverage (Mark Tawney and Trueb, Juerg 2005).   In addition, work has been done to study financial services and poverty reduction through microfinance in South Africa (Jo Ann Paulson and McAndrews, James 1999; M. Nigrini 2002).  

In Malawi, a famine relief system based on index insurance contracts purchased by the national government is in development (Ulrich Hess and Syroka, Joanna).  In addition, index insurance contracts for maize based on rainfall have recently been transacted at the farm level, through a pilot project implemented in 2005 with World Bank CRMG participation.  This insurance system has utilized advanced bundled contracts to more effectively protect farmers from risk.  

Index issues, risk layering, and basis risk

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.   

When farmers face different losses for the same index value, it is difficult to develop a workable insurance system.  This could be the case when the index is tied to observations from a single weather station but the farms are in an array of varied microclimates.   Thus, development and communication of comprehensive monitoring and information interpolation systems would address an important gap in the use of index insurance. In addition, since inappropriate insurance payouts could be captured by tampering with a local weather station, it would be worthwhile to develop secondary datasets and techniques to detect and compensate for tampering.

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.  Wider study of risk handling issues at the interface of each institutional/decision-making level, risk layering, and development of risk management packages is important in addressing gaps. 

A great deal of the effort in implementing index insurance has involved development of useful indices and determining if the potential benefits of the insurance exceed the minimum price necessary to finance a system.  Calculation of crop responses to soil moisture indices has been used to develop indices that are much more correlated with crop yields, to select the most effective trigger dates, and to build a package of contracts that work together to reduce basis risk (Ulrich Hess and Syroka, Joanna; A. Bown, Ortmann, G. F. et al. 2000; Panos Varangis, Skees, Jerry et al. 2001; Dr. Jerry R. Skees and Leiva, Akssell José 2005; Nancy McCarthy 2003).  Farmer participation in contract design, often using dice to communicate probabilities and risk, has also been found to be a worthwhile strategy. Development and application of participatory tools for education, characterization of participant’s decision parameters, and cooperative development of contracts would address gaps in the use of information.  Whether developed through simulation or participatory exercises, the resulting index and contracts must be simple and easy to understand.  Otherwise it is difficult to implement the system, maintain transparency and trust, and provide farmers with a tool they can effectively use.  Clearly, further research and modeling that develops more effective indexes would address an important gap in the use of climate information.  This requires availability of quality historical datasets as well as a quantification of the costs of risk in the decisions that people face.

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.  Here, there is a clear gap for climate research and historical climate data to fill in identifying regions that make up an effective risk pool.

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 (Jonathan 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.  Research and identification of pitfalls and unintended impacts and the cooperative development of complete risk management systems is essential.  

Early action financing

One potential role of index insurance is to fund disaster mitigation actions through an Early Action System (Daniel Osgood and Ceccato, Pietro 2006).  It is often difficult to effectively react to data from monitoring, forecast or early warning systems in the mitigation of adverse events.  The uncertainty in the actual realization of the event given ‘warning signs’ may be too great for an individual decisionmaker to be able to make a timely appropriate action, perform the necessary analysis, or to marshal the resources or necessary approvals for a coordinated action.  There may be concern that if an action is taken and the adverse outcome does not happen, then resources were wasted and the decisionmaker may be liable for making an ‘incorrect’ choice.  

It may be possible to use historical data to identify preventative actions that would be worthwhile to take in response to a trigger level for a monitored parameter, forecast, or early warning system.  An Early Action System is a protocol that formalizes and provides resources for preventative actions based on trigger levels of monitored or predicted indices. An index insurance contract can be written so that whenever the trigger is reached, the budget for the action is paid.  The premium for the insurance is the cost of the action multiplied by the probability that the trigger is reached (plus administrative expenses and costs of financing risk).    

In this novel use of index insurance, the insurance does more than in its traditional role of transferring payments between ‘good’ and ‘bad’ outcomes—it helps reduce the probability that a ‘bad’ outcome occurs.   In addition, it may be easier to implement index insurance in the Early Action System case.  The insurance provider does not need detailed damage information in order to develop the insurance contract or determine premiums.  The only information necessary for the insurer is the budget for the preventative action and the trigger frequency.   The identification and development of appropriate indices and preventative actions for Early Action systems would help address the gap between having climate information and being able to make appropriate decisions.

Related microfinance and bundling

If index insurance is offered when a farmer does not have access to other microfinance, such as savings or credit, the farmer may attempt to use the insurance as a substitute for credit.  Then, the impacts of the system, the cost of basis risk, the demand for insurance, benefits of the system, and the frustrations of participants may differ substantially from those anticipated when assuming perfect financial markets.   Thus, the development of complimentary non-weather related microfinance markets is an important gap to fill to allow weather information driven instruments to be effective.

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.  

Some index insurance projects have offered a set of financial tools or have developed contracts that bundle insurance with credit.  In one case, a seed company purchased index insurance and offered a bundled contract to farmers.  The premium rate was absorbed by the seed provider as a service to the buyer.  If the seeds failed due to weather, farmers received a payment to compensate them for the lost investment.  In another example of bundling contracts, a lender packaged it in its loan contract by financing the cost of the premium.  If the rainfall fell below trigger levels, the loan was repaid directly to the bank by the index insurance.  The premium for the index insurance was paid by the farmer using cash from the loan.  This arrangement allowed the lender to charge lower interest rates and offer loans to riskier farmers (Hector Ibarra 2006).

Seasonal forecasts, long term trends, and climate change

The existence of seasonal climate forecasts can have important implications in the benefits and viability of index insurance systems (Miguel Carriquiry and Osgood, Daniel 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. Because almost no research or applied study has been done on the interaction between seasonal climate forecast information and index insurance in decisionmaking, such work is necessary in order to fill this gap. 

Finally, longer-term climate trends interact with index insurance in ways similar to seasonal forecast information.  If premium prices are set based on historical probabilities and these probabilities are an incorrect representation of future climate because of climate change or multi-decadal trends, once more accurate probabilities are revealed, the index insurance will become insolvent.  Since index insurance may be one of the key adaptation strategies available to respond to climate change, to address this gap, it is important to develop mechanisms for adapting insurance premiums and payouts as climate change information is revealed.
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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.


� Perhaps the most advanced development-oriented weather index insurance project is offered by BASIX in India, which has transacted of insurance policies with thousands of local farmers (World Bank 2005).


� Note that the projects presented here should not be considered as a comprehensive list, since there are several index insurance efforts in Africa that are still in early scoping stages, or that have not yet been documented.           


� 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.


� Examples of these bundled strategies are evident in index insurance programs in Malawi and Nicaragua while in India the BASIX program provides the complete package of unbundled insurance and credit directly to the farmer.


� As with seasonal forecasts, it may be worthwhile to transact long term contracts based on current climate information as a hedge against long term change in addition to developing insurance systems that adapt to new information.
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