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Introduction

Mot poor households livein rurd areas and earn therr livings from the soil. But
agricultureis arisky business, and not only do many households suffer from low average
incomes, they dso face substantid income fluctuations from year to year. Developing
sample, cost-effective crop insurance programs would clearly help.

But good ideas and good intentions have been countered by practica difficulties.
Even in the United States it has cost as much as $5 of public subsidy for every $1 of
insurance provided to farmers (Y aron and others, 1997). The problems are several. Firdt,
it's hard to provide crop insurance in a chegp way, since contracts are generdly smal and
damages have to be assessed by insurers on an individud basis, scae economies are thus
limited. Second, mord hazard is omnipresent; once insured, farmers have reduced
incentives for vigilance in maximizing chances of success. Third, adverse sdlection
undermines the viability of insurance asthe farmersin the riskiest Stuations are the first
(and sometimes the only ones) to purchase insurance.

Againg that background, rainfal insurance provides new promise. Rainfall
insurance seems potentiadly workable in places where information and incentive
problems (adverse selection and mora hazard) have dogged crop insurance. Inbeing a
smpler contract than crop insurance, transactions costs should fdl too.

The beauty of rainfdl insurance is that the insurance company pays clients when
ranfal (as measured at aloca weather Sation) fails to reach specified targets. Since
ranfal is determined by higher powers than those commanded by the typicd dlient,
client behavior and client characteristics have no bearing on the probability of adverse
events. Theinsurer’s problem is smplified to setting prices appropriate for the specified
wesgther patterns. With short data series, thisis an imprecise science, but at least it is
mainly atechnica exercise.

The other beauty of rainfadl insurance isthat in principle the market is open to
everyone. With crop insurance, only farmers are dlients. But with rainfal insurance, the
loca cobbler or tailor may want to insure aswell and in that way gain abit of protection
from westher-rel ated demand fluctuations.
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This note describes economic principles of rainfal insurance, addressed from the
vantage of overdl economic and socia welfare. It dso provides cautionary notes. 1ssues
discussed include reinsurance, basisrisk, price effects, and spillovers to other markets.

Conceptual perspectives

Theinitid excitement about rainfal insurance has come from viewing the
innovation from the insurer’ s perspective. It comes from the possibility of answering
these questions affirmativey: (1) Does moving to arainfal insurance contract alow
profitability where crop insurance programs have come up short? (2) Israinfall insurance
easer to run administratively?

A different, complementary perspective isto view the Stuation in the context of
overdl improvementsin socid wefare. Will introducing rainfal insurance enhance the
economic efficiency of the economy? To what degreeisrainfdl insurance likely to
address the needs of poor households? Could it ever worsen the lot of poor households?
These questions have recelved far less scrutiny, but the answers are a the heart of the
socid and development objectives of the program.

Little below breaks new ground conceptudly. But since the key issues were not
part of conversations | was part of during the World Bank mission to Nicaraguain
Summer 2000 (and since the broad concerns were of interest to the Nicaraguan
counterparts), | sketch them here?

Reinsurance

There are two big hurdles with rainfdl insurance that are often noted. First:
reinsurance. On its own, an insurance company will likely have difficulties handling
clams made for events (like regiona drought) that affect a grest many people at the same
time. A large company can diverdfy its portfolio by sdling contractsin very different
climatic zones, but possibilities are limited in areatively smal place like Nicaragua
Sdling part of the portfolio to an internationd reinsurer provides locd insurers with a
way to limit their risk to acceptable levels. The down-sdes are that the local insurer must
do the adminigtrative leg-work involved in collecting premia and disbursing payments,
must conform to the wishes of the reinsurer in terms of types of coverage, and then must
gplit ashare of profits with thereinsurer.  But, asthey say, these are just the unavoidable
costs of doing business; with skillful negotiation, everyone comes out aheed.

The bigger, practica tenson isthet the need for reinsurance necessitates scale and
sophigtication. Unlike microfinance, say, it’s not practica to sart very smdl and dowly
scale-up; here, thelocal insurer must gart big if they are to entice an internationa
reinsurer to be interested. Thingswill likely change, though, once the reinsurer ison
board and is familiar with the region and products. Then, it should be much essier to
entice the reinsurer to expand their business to include other smilar loca organizations
interested in providing rainfal insurance contracts. It isthe “firs mover” that facesthe
largest hurdles, and, subsequently, others can regp the positive externdities. It's easy to
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see why rainfdl insurance is not now common -- even if, onceit gets going, it will be
seen universaly as avast improvement over what exists. In principle, the coordination
failure can be overcome, but in practice information problems hinder efficient solutions.

Basis risk

The second well-recognized problem is basis risk, and this is mostly atechnical
issue. In much of Nicaragua, variaionsin eevation trandate into widespread
microclimates. The frequency of microclimates adds to the idiosyncracy of rainfal
patterns within aregion, reducing the correlation between incomes and rainfall as
measured at the local rain gauge or weather sation. The greater the degree of
idiosyncracy, the less useful israinfal insurance to potentid clients.

There are two forces that combine to create basisrisk. Fird, thelocdl rainfal
gauge may smply be too far away to provide data relevant to conditions throughout the
region. Thiscan be solved in principle by putting up morerainfall gauges.  In practice,
this increases transactions costs for the insurer, particularly as premia should be gauge-
specific and this requires having higtorica dataon rainfal patternsfor every gauge. If
datawere lacking, usng data from nearby gauges would be insufficient — since the
problem in the first placeisthe lack of corrdation across gauges. Lack of disaggregated
time series dataon rainfal patterns turns out to be an important constraint in Nicaragua.

Second, note that typicaly the relevant gauge of idiosyncracy is not the
idiosyncracy of rainfall acrossplots. It isidiosyncracy in the corrdation of rainfdl and
crop outcomes across plots: alow correlation of corrdations. In principle, dl farmers
could face exactly the samerainfall patterns, but differencesin dopes and soil qualities
could lead to differencesin how the patterns affect yidds. Thiswould in turn affect the
premiathat the farmers would be willing to pay to be covered for particular ranfal
events. (Thereisan dement of endogenety here; introducing a given rainfal insurance
contract could reduce idiosyncracy as farmers prepare their fields and choose cropsin
order to reduce basisrisk.) Again, in principle thisisnot aproblem. Inafully efficent
market with no transactions costs and perfect information, premiawill be actuarialy-far
and based on the probability of specific rainfal events occurring, with potentid contracts
againg any and dl rainfal patterns. In practice, transactions costs (and the likely wishes
of the reinsurer) dictate that only a narrow range of rainfal patterns can be insured — the
date of onset of the rainy season, for example, or the occasion of serious drought.

From the demand sde, the farmer will ask himsdf why he should tie up his
money paying for rainfal insurance when it too often failsto pay out in times of need.
Putting funds to less efficient but more flexible uses may be superior — for example,
putting money into the bank (or under the mattress).  Still, there are common shocks,
and, if priced appropriately, ranfal insurance has to be better than nothing. One
question is whether cogts faced by the insurer will be low enough to dlow them to charge
premiaa rates|low enough that farmers will buy the rainfall insurance despite the bass
rsk.



These are issues where basis risk matters directly, and the issues are, for the most
part, well understood. Below | discuss some ways that basis risk can matter indirectly,
sometimes exacerbating other tensons.

Price Effects

Thefirg important indirect of rainfdl insurance involves possible changesin the
pattern and level of consumer prices. In Nicaragua, rainfal insurance is designed to
provide support in the event of wide-scale droughts. Theideaisthat low rainfdl is
associated with low yidds. Of course what farmers most care about is incomes (and,
ultimately, consumption), and if prices and yields are negatively corrdated, risk is
attenuated; this has led Newbery and Stiglitz (1981), among others, to argue thet yield-
based insurance benefits are often over-gated. All the same, prices and yidds are rardly
close to being perfectly negatively corrdated, so rainfall insurance remains a useful
wegpon to have in the arsend againgt risk. Moreover, while net producers can gain from
inverse movements of yields and prices, net consumers cannot. One of the advantages of
ranfal insurance isthat, in principle, it can be sold to anyone interested, no matter
whether they are afarmer or not.

But what if everyoneis not covered by rainfal insurance or asimilar
arrangement? (This might be because prices for premiaare too high for liquidity-
congtrained households, for example, or perhaps marketing is ineffective.)

It's useful to turn to Amartya Sen’ swork on the Great Benga Famine. He
describes how the famine resulted from price increases faced by poor households—ina
situation where food availability was not low enough to create famine conditions by itself.
The positive Side of price rises was mentioned above (they can help sabilize fam
incomes by compensating for low yidds); this tends to be good for net producers. But it
can cregte large difficulties for landless laborers and others who have no way to gain
from price increases.

Landless |aborers are often the ones worgt off in droughts. Will introducing
ranfal insurance improve ther lots— or possible worsen them? An advantage of rainfal
insurance over crop insurance isthat now landless laborers have the possibility of
purchasing insurance againg drought, something that’ simpaossible when only crop
insurance is being sold. If they buy rainfal insurance, landless |aborers will have added
purchasing power intimes of crisgs. This should be a great advantage.

Theflip Sdeisthat if landless laborers do not have accessto rainfall insurance (or
an equivaent), their plight could be made subgstantidly worse by the introduction of
ranfal insurance. Now farmers (who are insured) will have added purchasing power to
pay for whatever food and services are available in the market during the drought. Prices
will neturdly rise, further diminishing thelot of the landless.  The landless can be made
worse off than in aworld without rainfal insurance.



The problem arises because insurance is unevenly digtributed. The same could
happen with crop insurance of course. Here, though, basis risk creates an extra
dimenson. Condder just the rainfall-insured. Some who are insured may suffer worse
than others, but their insurance payout will be the same as everyone ese sin the region.
Similarly, some who are insured may suffer lessand will get the same payout. Thisis
just the luck of the draw, and surely rainfall insurance is better than nothing. But
inequality in luck can be exacerbated by subsequent price movements and it is not clear
(when thereis congderable basis risk) that rainfall insurance dominates crop insurance,
wartsand dl. Therole of price effects here has not been investigated to my knowledge,
but it is germane to assessing the ultimate costs and benefits of introducing rainfall
insurance versus crop insurance (which, without basisrisk, isin principle less likdly to
kick the under-insured when they’ re down).

The bottom lineisthat price movements can have important welfare
consequences in times of drought. Introducing insurance can effect those price
movements, with implications across the income didribution. Rainfal insurance has
very pogtive dements, but, if it is not accompanied by other measures for the poor, it can
exacerbate losses for some of the most vulnerable populations. The magnitude of costs
and benefits of ranfdl insurance is an empirica question and thereisno a priori reason
to assume theworse. But thereisan a priori reason to be careful about digtributiona
effects.

Spillovers to other markets and the second-best: the return of adverse selection and
moral hazard

An often-discussed strength of rainfdl insuranceisthat it diminatesthe insurer’s
concerns about mora hazard and adverse slection. Thisis certainly so from the
perspective of the provider of rainfdl insurance. But it's so from agloba perspective;
introducing rainfal insurance can improve or worsen mora hazard and adverse selection
in other markets.

One part of the “theory of the second-best” holds that when markets are
incomplete and imperfect, introducing a new market or ingtitution will not necessarily
improve globd efficiency. Even if the market workswell on its own terms, it may
exacerbate inefficiencies e sawhere.

For example, provison of rainfal insurance could make informa risk-sharing
arangementswork lesswell. Informd insurancein this example is characterized by the
inability to write binding, enforcegble long-term contracts. Thus, the arrangements stay
together only aslong as the expected vaue of staying true to the arrangement exceeds the
vaue of reneging and sAf-insuring.  The arrangements weeken when the sdf-insurance
option improves® Rainfal insurance hurts by improving the fallback position for those
who renege on their obligations and are thus Ieft to their own devices (which, lucky for
them, would now include buying rainfal insurance).  Of course, partidly displacing
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informa arrangements by introducing rainfal insurance here could, on net, be agood
thing, but there will inevitably be winners and losers (Morduch, 1999).

Again, | know of no empirica evidence to suggest that these spillovers will be
criticd, but they are there in principle and are worth keeping an eye on. The bottom line
isthat mord hazard and adverse sdlection remain factors in the economy and providing
ranfal insurance is apt to have some bearing on them.

Concluding thoughts

| have sketched places where rainfal insurance can have unintended
consequences on socid welfare. Many of these instances are no worse than what would
occur under crop insurance (and possibly better), but then crop insurance tends to be thin
on theground. Asrainfal insurance movesinto view, it'simportant to see whét it can do
and what it can’'t. No onethinksit’s a panacea, but it is promising. In particular, it cuts
through many of the problems faced by providers of crop insurance. It isaso possbleto
expand the market to sdll to landless |aborers, merchants, and others whose livelihoods
corrlate with rainfal patterns.

The view put forward here isthat looking at it just from the insurer’ s perspective
can be mideading and can, possibly, lead to mis-steps. Failure to take into account the
broader perspective of socia welfare can lead to programs that can increase the
vulnerability of some populations, even as others see their conditionsimprove. Aswith
al mgor programs, there will be important distributiona implications. Among the most
important are those tied to genera equilibrium price effects and spillovers to other
markets. These effects will likely not be obvious  first glance. The next Sepis
empirical assessment and, if warranted, a search for congtructive solutions.
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