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1.
Introduction
A major obstacle to the commercialization of the small farmer is the increased uncertainty of the market place, compared to subsistence farming. The problem is exacerbated by the fact that she has very little ability to absorb the risk of loss. Buying insurance does not seem to be a workable solution, as the premium rates to cover these risks appear to be too high. Consequently, government, policy makers and insurance companies are involved in finding a mix of subsidies (for reducing premiums) and different types of insurance products to solve this problem.

In this note, I first show what the insurance market solution for the small farmer looks like. I then argue that the required premium is too high. Third, I suggest an alternative solution to this problem and compare it with the insurance market solution. Finally, I briefly discuss ways of implementing the alternative solution.

2.
Insurance
Suppose there are two possible outcomes --- 100 with probability 0.8 and 25 with probability 0.2. We can identify the outcome 100 with a good crop and 25 with that of a crop failure. A perfectly competitive insurance market, with risk averse farmers, will imply that the farmer will buy full insurance coverage of the amount (100 – 25) = 75 at a premium of 15. (This is a straight forward result available in most economics text-books. In any case, the discussion in this note is independent of these values as long as the insurance mechanism is such that farmers are better off with insurance and insurance firms do not make losses.) 

Thus, if the farmer buys the insurance, she gets (100 – 15) = 85 if the crop is good. The value of the crop is 100 and the premium that has been paid is 15. If the crop fails, the value is only 25. She has also paid a premium of 15 for the coverage of 75. So, her net payoff in the bad state is (25 – 15 + 75) = 85. Observe that with this insurance, the farmer has completely insulated herself from all risk --- she gets the same 85 regardless of whether the crop is good or bad. 

While the solution looks great, it has a serious problem. The premium is 15 per cent of the value (100) being insured. The premium for insuring a car, e.g., is usually less than 2 per cent of the value of the car. Indeed, insurance solutions work very well in those cases where loss is a low probability event. In the case we are considering here, the probability of a loss is 20 per cent. Since we are looking at farm incomes, another way of looking at it is that the crop may fail once every 5 years. This is not unrealistic as 60 per cent of cultivated land is un-irrigated and depends on the weather. Bad rainfall once every five years, is not exceptional; it is more the norm.

But why is a 15 per cent premium bad? It is bad because this money has to be paid upfront and requires a minimum ability on the part of the farmer to afford this payment. To see this more clearly, consider the following problem. The poverty line in rural India for the year 1999-2000 was Rs. 328 per person per month. For a family of 5, this implies an annual expenditure of Rs. (328*5*12) = Rs. 19680. Now consider a 5-member household with a small plot of land that can yield an annual income of Rs. 23153 if it is a good year (with probability 0.8) and Rs. 5788 if it is a bad year (with probability 0.2). In a bad year, the household will be impoverished, while in a good year it will be above the poverty level. Indeed, the original Indian research on poverty, now forgotten, discussed at length the incidence of such “transient” poverty and the need to develop institutions to tackle this. 

Applying the solution demonstrated by the example, this hypothetical household can buy insurance coverage of Rs. (23153 – 5788) = Rs. 17365 at a premium of Rs. 3473. In a good year, it will have Rs. (23153 – 3473) = Rs. 19680. In a bad year, similarly, it will have Rs. (5788 – 3473 + 17365) = Rs. 19680. With this insurance scheme, the household will no longer be impoverished, even if the crop fails. What makes this seemingly workable solution infeasible is the ability of the farmer that makes Rs. 23153 in a good year to come up with an initial amount of Rs. 3473 to pay the premium. 

3.
An Alternative Solution
Now consider an agency that sells contingent claims on behalf of the household. Each claim promises to pay Re.1 if the farmer has a good crop and nothing if it is a bad year. The price of this claim is Rs. 0.80 (or, 80 paisa). Since the probability of a good crop is 0.8, the expected value of this claim is Rs. (0.8*1 + 0.2*0) = Rs. 0.80. Since the value is exactly equal to the price, there is no reason why someone should not buy it.

Suppose the agency sells 17365 such contingent claims to various persons throughout the country. It will collect a total amount of Rs. (0.80 *17365) = Rs. 13892. 

If the crop is good, the agency collects Rs. 3473 from the farmer, adds this to Rs. 13892 from the sale of the claims, to get a total of Rs. 17365, and pays out to the holder of the claim. The total payout is Re. 1 per claim times 17365 claims that have been sold. If the crop is bad, the agency has to pay nothing to the buyers of the claims and turns over the Rs. 13892 it had collected from the sale to the farmer. 

In a good year, the household gets Rs. 23153 as income and has to give to the agency an amount Rs. 3473. It is left with Rs. (23153 – 3473) = Rs. 19680. In a bad year, the farmer gets Rs. 5788 as income and, Rs. 13892 that the agency had collected from the sale of the claims. The farmer has Rs. (5788 + 13892) = Rs. 19680.

This is exactly what this 5-member household was getting under the insurance mechanism if it had to stay at the poverty line.

4.
Advantages of the Alternative
The fact that in the alternative solution the farmer makes no upfront payment, and hence faces no liquidity issues, has already been mentioned. Observe that, in the insurance mechanism, the farmer pays the premium before it has received any revenue. In the alternative being proposed here, the farmer is called upon to make a payment only after it has been verified that the crop is good and the farmer has the ability to pay.

Perhaps an even bigger advantage is the “credibility” of the proposed arrangement. The Indian regulations make it mandatory for providers of general insurance to have a paid-up capital of Rs. 1 billion. This is quite a large amount of money and makes it impossible for the NGOs to enter into this business. This prevents them from entering into an activity for which they are best suited. Insurance contracts of the type being discussed here are affected by both adverse selection and moral hazard. The only way out of this is to have insurance providers who have knowledge about individual insurance buyers (avoiding adverse selection) as well as being in a position to monitor them (preventing moral hazard). NGOs providing microfinance have worked out innovative methods of doing both of these. In principle, therefore, the NGOs have a lower transaction cost of providing insurance cover to small farmers. However, the requirement of the paid-up capital makes it very difficult for the NGOs to become insurance providers.

Why is the paid-up capital necessary? For all our calculations involving the insurance model, we had not checked whether the insurance company is in a position to make the payments to all farmers who suffer losses and had bought insurance. In other words, we had assumed that insurance companies had unlimited liability and that this could be enforced. The regulation about the paid-up capital is to ensure that the insurance buyers find this claim (of unlimited liability) credible. 

Going back to our first insurance example, if there are 10 farmers who buy insurance, the collection made by the company is Rs. 10*15 = Rs. 150. This is sufficient money to pay out a maximum of only 2 failed crops, Rs. 75*2 = Rs. 150. The probability that there will be no more than 2 failed crops is given by (0.8)10 + 10C1(0.8)9*(0.2)1 + 10C2(0.8)8*(0.2)2. This works out to 0.3758 + 0.3020 = 0.6778, or approximately, 0.68. This means that with probability (1–0.68) = 0.32, there will be 3 or more crop failures and the company will not be able to pay out its clients, unless it has its own capital.

Our alternative solution does not have this problem.

5.
Implementing the Insurance Alternative
Consider a microfinance NGO working with a group of villagers who face the income risks described here. It generates the IOUs on behalf of the villagers, who decide how many claims each of them want to supply --- in our hypothetical example it will be 75. These claims are then sold at a price of Rs. 0.80 each, by the NGO, to an organization that could be a bank, a mutual fund, a company, a funding agency, or a group of investors. 

At the time when farmer incomes are realized, or when the claims mature, the NGO settles the payments in the following fashion. For those claims supplied by profit-making farmers, the NGO pays Re.1 to the holder of each of these claims. It does this by collecting Rs. 0.20 per claim from the successful farmer and adding it to the Rs. 0.80 the buyer (holder) of the claim had already paid as its price. The unsuccessful farmers, on the other hand, get the Rs. 0.80 the NGO had collected on each of the claims offered by these farmers. In short, the successful farmers top up the 80 paisa to make it a rupee, which goes to the buyer of the claim; the unsuccessful farmer gets the 80 paisa being held by the NGO for each claim that this farmer had offered.

The “credibility” of the arrangement is always maintained. First, the farmer pays (Rs. 0.20 per claim offered by her) only when the farmer can pay i.e., if successful. Second, the unsuccessful farmer always gets her Rs. 0.80 per offered claim as the money had already been collected when the claim was sold. 

Any one, including individuals or organizations, can buy the claims being offered on behalf of the villagers by the NGO. Thus, the exposure of any individual buyer of the claims, to the total claims being offered by the NGO, could be kept at very low levels. More importantly, by holding all the different claims being sold by all the different NGOs operating in the different regions of the country, the buyer can hold a diversified portfolio of claims. 

