THE CASE AGAINST CROP INSURANCE IN
DEVELOPING COUNTRIES

By
James Roumasset*

here is a widespread belief that risk aversion causes substantial
‘Wisllocation of resources in developing countries and that therefore,
pp Insurance would be an important accelerator of agricultural
lopment.! For example, the following is typical:

Crop insurance is part of the institutional infrastructure essen-
tlal for the development of agriculture which is basically in-
pocure.?

Mt If economics teaches us anything, it teaches that attempts to
lslate economic problems away (e.g., by usury laws, minimum
laws, rent controls) will be costly in terms of production oppor-
unitlos foregone and may even worsen the very problem that they
designed to solve (e.g., high interest rates to the poor, low
ymos, and substandard housing conditions for the poor).> We
not conclude, therefore, that just because agriculture is risky the
yarnment is obligated to remove those risks. Prudent policy pre-
ption in the area of crop insurance awaits a more thorough ana-
of the welfare economics of government insurance and empirical
bimates of the relevant effects. This paper primarily addresses the
4l of these issues, but also reports the results of relevant empirical
rch,

Mo first section of the paper demonstrates that under certain
gonditions government sponsored crop insurance could improve

Visiting Professor of Economics, University of the Philippines, and Agri-
4l Development Council Representative. The author wishes to thank
Binswanger, Eduardo Quisumbing, Chita Subido and Hubert Zandstra for
Wl discussions. However, the views expressed here are solely those of the

' llor (1966), Wharton (1969), Moscardi and de Janvry (1977), and
kar (1977).

Iandekar (1977), p. 27.
I oiher words, “there ain’t no such thing as a free lunch.”
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efficiency. The second section demonstrates that these ideal condls
tions are unlikely to exist, even approximately, and that the cost 0
even a well-designed and administered crop insurance system is likely
to be far below benefits. In the third section we investigate tweg
objectives of crop insurance which are unrelated to risk aversion an¢
demonstrate that though crop insurance may partially achieve the
objectives, it is an inefficient policy instrument compared to the
alternatives.

I. The Case for Crop Insurance

The usual defense of crop insurance goes something along
following lines,

1. Low-income farmers are risk averse, i.e., they are more anxio 1
to avoid low incomes than they are to attain high incomes.

2. The new high yielding technology, especially for rice, tends '
give higher profits but is viewed by farmers as being more ris k!
than traditional practices. y

3. Therefore, low income farmers will be inhibited from switchir
to modern practices from the traditional ones.

4. Modern techniques are more efficient, and therefore govem
ment should institute crop insurance in order to offset the m
allocation of resources induced by risk aversion.

In order to even evaluate the case for crop insurance we need t
first remove the ambiguities and estimate under what conditions the
case is valid. First, we need a more precise definition of risk aversion,
For the purposes of this paper we will assume that the conventional
model of expected utility maximization is sufficient to provide an
accurate description of farmer behavior.* In this model, farmers are
unambiguously risk averse if their utility function of income is every-
where concave, i.e. is characterized by diminishing marginal utility of
income. Analogously, a risk preferring individual is one whose utility
function is characterized by increasing marginal utility of income. If
marginal utility of income is constant, the individual is described as
being risk neutral. For simplicity, we will not consider in this papet

4 See Anderson, et al. (1977) for an excellent exposition of the expected
utility model and methods for application. '

88



the case wherein the utility function may be concave in one region
whil convex in another,

Ifor this model one technique will be viewed by a farmer as being
more risky than another if its associated risk premium is higher. The
fak premium of any particular gamble is defined as the difference
lwiween the expected income of the risky prospect and the ““certain-
Iy oquivalent” of that prospect, ie., the amount of guaranteed
Mmoome which it would take to make the individual just indifferent
hetween the gamble and the sure thing. A hypothetical risk premium
W lllustrated in figure 4 in the appendix.

One of the theoretical difficulties with evaluating the case for crop
Insurance is that we cannot say that acting in a risk averse fashion
will induce any inefficiencies. As Arrow (1971, chapter 4) has
demonstrated, resource allocation will be Pareto optimal so long as
#ak is completely diffused or shared throughout the economy. (The
principle of risk-sharing is illustrated in the appendix.) Complete
siak-sharing will induce individuals to act less risk averse than without
fuk-sharing, but risk averse nonetheless. Therefore, to make the case
for crop insurance theoretically sound we must amend 1) above to
pwud as follows: “Low income farmers are too risk averse from a
soolal point of view, i.e., risk-diffusion is incomplete.” In addition,
must amend 4) to read: “The efficiency gains of making farmers

risk averse by further diffusing risks via crop insurance are
goater than the cost of operating the insurance program.”

1l, The Case Against Crop Insurance
A, The Irrelevance of Risk Aversion

(lombining items 1-3 above we have the hypothesis that risk aver-
n inhibits the adoption of efficient (presumably modern) tech-
wos. In many situations however, it is possible that risk aversion
lsts but is irrelevant for actual choices. For example, it was found
al for a sample of Philippine rice farmers, the risk neutral model
iribes the choice of nitrogenous fertilizer as well, or better, than
of a set of behavioral models which embodied an aversion to the

that income would fall below some ‘disaster” level. Further-
to, this result was insensitive to different models and measures of
k nversion. The reason was that, for the technique in question, risk
not sensitive to differences in expected profits. It was generally
| possible to reduce risk below the expected profit-maximizing level
ilocreasing fertilizer below that level. (Indeed, it was more often the
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case that risk could be reduced by increasing fertilizer above the ]
in the risk neutral solution.) The lack of conflict between risk
expected profits is illustrated in figures 1 and 2. Figure 1 shows
risk is generally a U-shaped function of nitrogenous fertilizer, F
2 shows that the cumulative frequency distribution (of profits) fi

Risk = Pr (U<U, )
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Figure 2. Risk of disaster for two nitrogen levels, Bifian, Regime 1.
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sxpected profit maximizing level of fertilizer is everywhere above
ul of no fertilizer except at the extreme left end.’

Il soems plausible that this same situation is likely to prevail in
sral other input situations. For insecticide, for example, it seems
gly that the input would decrease risk rather than increase it since
purpose of insecticide is to lower the probability of certain
mluvornble states-of-the-world, namely insect damage. Nor is it like-
' that risk aversion has inhibited the adoption of modern varieties.
sl nuthors have shown that diffusion rates of high yielding varie-
4 (1Y Vs) have been extremely rapid in areas where a clear profit
dvantage exists.®

For other techniques, however, such as fertilization of drought-
W corn (de Janvry, 1971; Moscardi and de Janvry, 1977) and
loes (Ryan and Perrin, 1973) it appears that fertilization may
¢ n moderate risk-increasing effect. Therefore, we cannot gener-
lge the finding that risk aversion is always irrelevant to choice of
hnlque. Still the combination of factors required for risk aversion
e # major determinant of choice of technique is unlikely to occur
Ml u high frequency. Specifically, what is required is a situation
\reln farmers are strongly risk averse and in which the expected
yfil-maximizing technique is considerably more risky than alter-
vo tochniques. In order to demonstrate the importance of risk
Wilon, one needs to estimate the parameters of a risk averse deci-
i model and show that it outperforms a fully specified risk neutral
ailel for a particular sample of farmers. As discussed elsewhere,
Willes which have claimed to show the importance of risk aversion
usually misspecified the risk neutral model.”

Shies0 results are reported in detail in Roumasset (1976). In that study,
#t, risk and risk aversion were measured in the context of lexicographic-
¥:flral models. The hypothesis that risk aversion reduces the demand for
o' has been recently retested for the same sample of farmers using an
fed utility model, In the latter study actual nitrogenous fertilizer per
@ie, N, was regressed separately on the risk-neutral optimum fertilizer
ilon, N*, and the expected utility maximizing amount of fertilizer, N**,
¥l equation gave a slightly better fit (R"z = .58 vs. .56) causing us to reject
pothesis that risk aversion inhibits fertilization. (These results are reported
iletall in Roumasset and Setboonsarng, 1978.)

lernational Rice Research Institute (1975, 1978), David (1975), Herdt
i kov (1977), and Roumasset (1976).

hoimansset (1976, 1977, 1978). Among the common omissions in such
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Empirical work in this area still remains scanty, perhaps due to
difficulty of actually measuring risk and risk preferences. Additio
studies are still necessary to determine for which type of situatiof
if any, risk aversion may be a constraint in preventing the adoptil
of efficient farm practices. Until such studies produce posit
results, however, it is premature to institute policy measures such

crop insurance which are designed to offset the imagined effects
risk aversion.8

B. Limited Potential Benefits of Crop Insurance f

We now turn to 4) above, i.e., the considerations that should
taken into account in assessing the costs versus the benefits of cn
insurance. For completeness of the argument, we assume in

section that risk aversion has a substantial effect on resource allot
tion.

device is a stock market wherein shares of all risky assets are bou
and sold and with the characteristic that there are at least as ma
stocks with independent distributions of returns as there are stat
of-the-world. If risk-sharing is complete, the risk premiums for g
asset will be the same for all individuals who hold shares in that as
In this world, all farmers in identical situations would choose {
same expected utility maximizing technique regardless of their init
risk preferences. If most people are initially risk averse, then #
equilibrium risk premium will be positive across all farmers. A fa
who acted risk neutral in this world would be causing a misallocatil

models are the failure to take account of the covariance between price a
yield, learning lags, differences between buying and selling prices, and the dep '::_
ence of risk on agroclimatic zone and economic conditions. Another, raf]
unique, fallacy is to define risk aversion as that phenomenon which explains:
differences in farmer behavior which cannot be explained on the grounds f
incompletely specified profit maximization model. This fallacy is implici
committed by de Janvry and Moscardi (1977) although the authors claim
avoid the problem of confounding risk aversion with other explanat¢
variables by screening out ten (out of fifty-five) farmers who appeared to
using low amounts of fertilizer for other reasons.

®We should also note that yield insurance does not necessarily tend
stabilize incomes, especially if price risk is a major source of income risk af
since prices are inversely related to yields.
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resources. Thus the proposition that risk aversion necessarily
sisen misallocation of resources is false.

{n the other hand, equilibrium risk premiums are likely to be
lle small. Both diversification and risk-sharing reduce equilibrium
premiums. Thus, to the extent that social wealth is diversified,
, that low returns on some assets are offset by high returns on

ussets for the same state-of-the-world, then equilibrium risk
jums will be low. Furthermore, to the extent that risk of the
lversified part of social wealth is shared by a large number of
viduals, risk premiums will also be low.

Mere are a wide range of formal and informal risk-sharing institu-
ms, Insurance markets, stock markets and other financial markets
sxamples of formal institutions which spread risk. However,
pmal institutions such as share tenancy and the extended family
be even more important sources of risk-sharing. Thus crop
mnce must be viewed only as a supplement to all the other
\aring institutions and markets. Furthermore, even with a crop
mnce program, risk-sharing is by no means complete. The best
pan hope for by instituting a crop insurance program is that risk
lums will become slightly smaller, and as a result, farmers will
slightly less risk averse. Combining the smallness of this effect
the insensitivity of most farming decisions to changes in risk
rences, we would expect the effects of a crop insurance program
pesource allocation to be negligible.®

Miclally Efficient Risk Aversion

discussed elsewhere, much of risk aversion, probably most
W, In created by “market imperfections.”!® Risk aversion is the

sre may be certain pockets where this generalization does not apply. For
s, Binswanger (1978a and personal communication) has found that in
#emi-arid parts of Southern India, farmers are generally risk averse and
Umodern,” cash-intensive techniques are more risky than traditional ones.
{hese are only necessary, not sufficient, conditions for the validity of the
sralon-implies-underinvestment hypothesis, they nonetheless establish the
Milty of that hypothesis. Jodha (1978) has shown moreover that in many
dry regions, the existing risk-sharing institutions are far from perfect,
Jecause in times of drought, incomes will be depressed over a fairly large
\s raises the a priori possibility that in semi-arid regions crop insurance
Jave n substantial effect on resource allocation. Sections C and D are
with this possibility in mind.

i (1972), Roumasset (1977, 1978).

93



attitude of hating to lose more than you like to gain. The cause
_risk aversion is that the consequences of loss are relatively se
compared to the consequences of gain. But if people had access
perfect credit markets, they would be able to convert a stochas
income stream into a smooth consumption stream by means
borrowing in bad years and lending in good years. In such a wo
the consequences of gain and loss would be roughly symmetrical,
the real world, however, borrowing rates tend to be higher th
lending rates due to the costs of financial intermediation, and by
rowing rates tend to rise with the amount borrowed due to #
increasing probability of default. As a result, the consequences'

loss are not offset by the consequences of gain and risk ave
results.! !

Risk aversion can be similarly induced by similar “market imi D
fections” such as differences in buying and selling prices. The cost
buying rice to the farm household tends to be greater than the pri
received by farmers for selling rice because of the costs of marketil
As a result, the prospect of getting low yields is not offset by §
prospect of getting high yields, and the farmer will act as if he is 1
risk averse. For example, if he is allocating land to one crop which
primarily for subsistence and to a cash crop which has a higher pr¢
rate when sold, he will allocate enough land to the subsistence er
so that his expected yield of that crop is higher than his expect
subsistence needs.'? Thus a farmer who is not inherently risk avel
acts as if he is risk averse due to marketing costs which are reflect
in differences between buying and selling prices.

For policy purposes it is important to distinguish between ._
parent risk aversion which is created by the cost of market exchan
and real risk aversion toward lifetime income.!® It is only the latt
that Arrow (1971, chapter 4) has in mind in his discussion of optim
risk-sharing. There are no gains to be had by diffusing risk ave si
created by costly market exchange. For example, imagine a wot
with perfect risk-sharing institutions and sufficient diversifica ¢

1 Masson (1972).
! Kunreuther and Wright (1974) and Roumasset (19717, 1978).

'3See Masson (1972) and Roumasset (1978) for an explanation of |
relationship between risk preferences toward life-time income and risk prefi
ences toward current income.
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ibilities such that the social risk premium is zero. Now if a rice
who is faced with higher buying than selling prices were to
the price difference and act as if he were risk neutral, there
| he n misallocation of resources. By ignoring the real cost of
keling, he would be making too much use of the market in the
n, from a social point of view. Unfortunately, none of the
diss which purport to show that farmers are generally risk averse
ngulsh between apparent risk aversion created by costly markets
yonl risk aversion toward fluctuations in lifetime income.'*

ALty of Crop Insurance

winut the backdrop of meager potential benefits, what are the
sponding costs of a crop insurance program? For the purpose
e present analysis, it is appropriate to consider the costs of an
gl systom of crop insurance. Thus we must first consider the
slerfstics of such a system. An optimal insurance system can be
| us one which minimizes the sum of the excess burden asso-
with adverse selection and moral hazard and the costs of par-
¥ uvolding those problems,

- Averse Selection and Optimal Screening

ure screening has been described in a provocative article by
luff (1970). Using the example of used cars Akerloff shows that
b the #ollers of cars have more information about the quality of
'_ than the buyers, the buyer’s offer price will tend to be based
il subjoctive evaluation of a car in average condition. As a result

will be a tendency for good quality used cars to be held off the
. Once buyers recognize this fact, their estimated condition of
W¥erage car on the market will correspondingly lower and so will

wlfer price. As a result even average cars will tend to be held off
wrket, In equilibrium, only the market for the worse cars
, orgo Akerloff’s title, “The Market for Lemons.”

@ same force may be operative in insurance markets. In this case
wllor of risk,” i.e., the insuree, has more information about the
4 of risk than the buyer, the insurance company. As a result,
Ly bo a tendency for only bad risks to demand insurance.

#election is not a problem, however, where information is
onl, i.e., where buyers have just as much information as

4, Anderson et al. (1977) and Dillon and Scandizzo (1978).
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sellers. Thus to the extent an insurance company can discrimis
amongst individuals and identify to which risk class each indivie
belongs, adverse selection can be eliminated. But since gath )
information about individuals and separating them into risk clas
called “screening,” is costly, the insurance company will have
balance the costs of adverse selection versus the costs of screen
The cost of adverse selection is that the “good risks” of each
class will choose not to buy insurance. Since the individual beng
of crop insurance increase with the number in the insured grou
the cost of excluding members from the insured group is that
premiums to the remaining group must rise. Optimal screening oei
where the marginal benefits associated with avoiding adverse 8
tion equal the marginal cost of screening. In figure 3 below, op 3
screening occurs at N*,

D2. Moral Hazard

Moral hazard refers to the disincentive created when a person |
against himself. An insurance policy is an asset which yields a n
tive value in favorable states-of-the-world, i.e., the insurance |
mium itself, and yields a positive value in the case of some subse
unfavorable events, e.g., typhoons, heavy pest populations, |

|

Marginal Cost of Screening

Marginal Benefit of Avoiding
Adverse Selection

e e

Number of Risk Classes, N

Figure 3

'5This is a corollary of the proposition due to Arrow and Lind (1970)
the aggregate risk premium summed over all individuals bearing the risk de !
with the number of individuals in the risk-sharing group. (See the appendix.)
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wights, But since some of these states of nature are hard to
ve, for instance, one may observe the effects of pests on yield
i ol the incidence of the pests themselves, there is a “confound-
% uf risk and decisions.”'® Since the insurance company will tend
Wae Indemnities on the results of states of nature, i.e., crop yield
W than the states of nature themselves, the insured farmers
Wlil have less incentive to avoid the damaging effects of these
bus Lhan if he were uninsured. For example, he could apply less

o ldon,

Ywio are two ways to avoid moral hazard. One is by basing
wiitlos on the state of nature, e.g., rainfall, wind velocity and
pupulation, instead of on yields. The cost of such activity is the
ul dividing the farming population into agro-climatic zones and
Mg the environmental variables in each area. In practice these
s whould be identical to the risk classes referred to above. By
Indemnities to states of nature observed for particular areas,
Wiitlen are independent of farmer behavior, and therefore the
Wom of confounding risk and decisions is completely avoided,
dlows of the scheme for classifying areas. Since the states-of-
may be hard to measure and combine into a single index,
@ yleld in the area can be used as a proxy for the state-
te.'” This would all but eliminate moral hazard since each
81 would have a negligible effect on average yield, and since
pulluslon to “shirk” inputs is unlikely. The second way to avoid
il hizard is to monitor the behavior of individuals and to base
Wilemnities partially on the extent to which farmers take suitable
{ons against avoidable risks. Such monitoring activity is likely
wxlromely costly and dominated by the first method for avoid-

il hazard,

.-Mlllitinn to the costs of optimally classifying farmers into
{hore are also the usual costs of administering the system.

w(1009).

Is Dandekar’s (1977) “homogeneous area approach.” The problem
appronch is that “homogeneous areas” are somewhat rare. Even for
Hguouns areas, movements in farm yields may not be highly correlated.
slant u farmer’s yield is uncorrelated with average yields in his area,
 grop Insurance scheme will not insurance at all, It will simply be adding
W sumponent to income at the cost of subtracting an amount with
. Purthermore, if the program is to pay for itself, the amount
d8l from Income must be larger than the expected value of the random
il which is added.
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These will consist primarily of collecting premiums and paying ¢
* indemnities. Administration costs will be higher relative to
premiums collected the smaller is average farm size.

D3. Does Government Have A Comparative Advantage in Provid
Insurance? -

An advocate of government crop insurance should be prepared
show that risk premiums are too high due to inadequate risk=
fusion, that benefits of further diffusion via insurance are high d
the sensitivity of choice-of-technique to differences in risk pre
ences, and that the costs of government insurance are lower )
these benefits. But this is not enough. He should also show that
government has a comparative advantage in providing the insuran
This requires, in part, answering why, if benefits are greater 1
costs, a private company cannot make a profit, '

As noted in the previous section, the costs of an ideal insural
program consist primarily of optimally classifying farmers i
groups and administering the collection of premiums and payment
indemnities. But since a government would have to make the sa
kind of actuarial calculations as a private insurance company in on
to separate farmers into risk classes, there is no reason to sup D!
that they could provide insurance at a lower cost than could a priy
company. Even if the government has a comparative advantage
collecting information about natural events or yields, it could mj
such information available to a private firm.

The one outstanding reason that seems to compel some eco!
mists to advocate government provision is that government col
make insurance mandatory and thereby eliminate the problem
adverse selection.'® But adverse selection would only be elimi
by creating problems which are likely to be even worse. Mandat¢
insurance implies that the good risks in each (imperfectly defin
risk class will be subsidizing the poor risks in that class. It would
just as if the government tried to solve the “market for lem oft

problem by commanding everyone who owned a used car to sell it
the same price,

Since everyone is not risk averse, the mandatory scheme wol
also force a redistribution of income that violates the principles

'® Mirrlees (1974), Dandekar (1977).
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lith vertical and horizontal equity. It would require the risk-prefer-

§, risk-neutral, and mildly risk averse farmers, who get little or no

ofit from insurance, to subsidize the substantially risk averse.

rthermore, compulsory insurance would cause the non risk-averse
goup to misallocate resources. For example, a risk-neutral individual
0 I forced to buy insurance will subsequently make decisions as if
Is risk preferring. In an economy where most individuals are risk
o or risk-neutral this would cause an inefficient allocation of
roes. Of course, if actual choices are insensitive to differences in
preferences, the amount of misallocation will be small. The point
that in a world where risks are imperfectly diffused, some agents
decisions which are too risk averse from a social point of view
jome agents make decisions which are not risk averse enough.
Ituting a program that makes both groups less averse to risks does
necessarily lead to an improvement in efficiency.

1) summary, even in the unlikely event that the expected benefits

# orop insurance scheme exceeded the costs, the government
Id still be advised not to undertake the program since they have

Apparent comparative advantage in administering insurance.®

Other Objectives of Crop Insurance

I this section we investigate two other possible objectives of crop
noe — to compensate victims of natural disaster and to induce
m to try new techniques. We show that while crop insurance
make a partial contribution to both objectives, it is not a cost
{ive instrument for doing so.

) Insurance as an Instrument of Social Welfare
) possible objective of crop insurance which is unrelated to risk

n I8 to compensate victims of natural disasters. In this view

Inded they have a comparative disadvantage since any expansion of
snl activity, if optimally financed, contributes marginally to tax friction
¥ and Musgrave, 1976).
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such compensation may be regarded as a public good, and ¢
_ insurance may be viewed as part of a country’s overall welfare
gram. That is, the social objective may be equity or income redi
bution, not efficiency in the usual sense.

But it is unlikely that the particular pattern of income distribuf}
embodied in a crop insurance program would be considered socil
desirable. According to the principle of vertical equity, redistribug
should involve a transfer of income from the rich to the poor. C
insurance, if it is unsubsidized, involves a redistribution from fa

system is subsidized, then the redistribution will be from general
payers to farmers. If a developing country wants to subsidize fa
ers, however, they should do so in a way which has a major imp
on total production. This will directly increase farmers’ incomes §
indirectly increase the real incomes of the landless poor by lowet
the price of food, which constitutes a major proportion of their 7
budget. ;

Furthermore, crop insurance will not compensate victims
natural disasters according to their needs. A wealthy farmer W
substantial landholdings will receive large indemnities while
farmers and landless laborers will receive little or nothing. Thus e}
insurance appears to be an inappropriate welfare tool. '

B. Crop Insurance as an Incentive to Adopt Modern Technology ]

In Colombia crop insurance is being used selectively to inds
farmers to adopt practices which the extension service believes §
substantially increase profits. In such cases, crop insurance may b
tool of extension. Its purpose is not to diffuse risks but to indu@
farmer to learn about a new technique. Such a program may
justified on efficiency grounds without reference to risk aversion. |

(i

Assume that the extension service has a more accurate estimate
the frequency distribution of returns for a particular technique th
the farmer does. Assume further that the extension service’s dis
bution reflects a higher probability of high profits and a lower pr
ability of low profits relative to the farmer’s distribution. Now
offering insurance, the extension service can, in effect, shift the faj
er’s perceived profit distribution to the right and induce the fa r
to accept the recommended technique. 4
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I this view, crop insurance is a substitute for, or at least a supple-
Wil 1o, Information about the profitability of the techniques. The
W lsnslon personnel could simply advise the farmer that his profits
flie with the new technique, but a prudent farmer will not take
iloe, #o easily given, very seriously.

the Colombian system what is actually insured is the produc-
loan, not the entire crop. If the farmer’s net income is below a
n level, say Y,, he is excused from repaying any part of the
4, For Incomes above Y, but less than Y; + L, the farmer pays

¥ ~ Y, where Y is actual net income and L is the amount of
b loan Including interest. For incomes greater than Y, + L the
pays back L.

koy to successful operation of this type of program is that it is
uh a small-scale, selective, and voluntary basis and only offered
Mrmers for whom the extension service is relatively sure that its
smmended technique will substantially increase profits. The
mnity schedule is tied to a particular package of practices. There-
. Wl extension service must be prepared to monitor the extent to
{hese practices are actually followed.

tal things could go wrong if a government tried to implement
% program on a large scale basis. The most important of these is
Ihe extension service would invariably recommend inappropriate
.Tlmt for a large number of farmers. Extension personnel tend
W% blased toward techniques that are developed at large research
leis, Dut while such techniques are often suitable for farmers with
¢ vonditions as those in the research center, the techniques are
not suitable for farmers in substantially different agro-climatic
or for farmers who face unfavorable effective prices for out-
L and Inputs.2® Furthermore the task of designing appropriate
\’hm and monitoring the behavior of most farmers is simply
Ible for a heavily populated agriculturally-based country.

e purpose of the crop insurance program is to induce farmers
Bt recommended techniques, then a sign of success should be
he Insurance program will work itself out of the job. If the
Blijlien recommended are in fact superior, then the extension
% will earn a reputation for giving credible advice, and simply

mansot (1976), International Rice Research Institute (1977), Herdt
W (1077).
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making recommendations will then be sufficient incentive for farm
- ers to at least experiment with the new techniques.

Summary and Conclusions

It is extremely unlikely that the risk-diffusing benefits of cry
insurance would be as great as the costs. First, the combination
circumstances required for risk preferences to make a substant
difference in technique choices rarely occurs. What is needed i
large percentage of strongly risk-averse farmers who have a chol
between a risky technique with high expected profits and a substi
tially safer technique, but one which also has an acceptable expect
profit.

Second, even if farming practices were sensitive to risk pref
ences, the risk-diffusing benefits of crop insurance would be sm
Given the existing opportunities for diversification and the fo .
and informal institutions for risk-sharing, one additional risk-shari
institution would have only a minute effect on the equilibrium ri
premium and a correspondingly small effect on resource allocatic

Third, much of risk averse behavior is socially efficient. R
averse behavior which is created by real costs of market exchange
reflected in different buying and selling prices and different intet
rates is necessary for individually rational behavior to lead to optin
use of markets.

Fourth, if the benefits of an ideal system of crop insurance wi
greater than its costs, a private insurance company could ma <
profit, and there would be no need for government to be involve
The moral hazard problem can be eliminated by basing indemnit}
on observed states of nature (e.g., “typhoon insurance”) or by bas
indemnities on average yields realized in a farmer’s agro-climal
zone, Moral hazard therefore is not a source of market failu
Similarly, the adverse selection problem could be minimized |}
optimal screening. Since the government has no comparative advs
tage in dealing with the moral hazard and adverse selection problen
there is no apparent need for government intervention. In otk
words, there is no reason to believe that private profitability is nof
good indicator of the efficiency gains to be produced by insurang
Indeed, the fact that private insurance companies typically do §
insure crops is evidence that the benefits of crop insurance would
less than the costs. This is especially true for developing counts
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where administration costs are high due to the large number of
fwtmers with small land holdings.? !

Home economists have recommended that crop insurance be made
datory in order to avoid the adverse selection problem. But even
the costs of a mandatory program were zero, such a program
would probably do more harm than good. Since crop insurance
Mibstantially reduces risk, farmers who are not strongly risk averse
'ﬂl now choose techniques which are only optimal for risk neutral
ek preferring individuals. But since the equilibrium risk premium
an economy with risk averse individuals will be positive (though
wall) these individuals will now be choosing techniques which are
{ soclally optimal. That is, for mandatory insurance, the benefits
making strongly risk averse farmers act less risk averse are offset
the costs of inducing other individuals act risk-neutral or risk-
forring, even though social optimality calls for behavior that is
tly risk averse.

I addition, mandatory insurance redistributes income in an arbi-

¥ way. Farmers who are good risks will be forced to subsidize
who are bad risks, and individuals who are not strongly risk
will be subsidizing those who are strongly risk averse.

rop Insurance may help satisfy objectives which are unrelated to
wversion, but it is not an efficient instrument for those objectives.
pompensation of the victims of natural disasters is viewed as a

lo good, then crop insurance will provide some of the necessary
\sation. But crop insurance is a relatively expensive way to
iribute income compared to the alternatives, and the individuals
teoolve the largest indemnities are not those who are in need of
sensation. Crop insurance would bestow the largest payoffs to
with large land holdings and provide little or no compensa-
fur small holders and landless laborers.

3P Insurance may also be used as a tool of extension. If the
slon ngent knows more about farming a particular piece of land

the farm operator who has been working the land over a period
W, then crop insurance can be a relatively inexpensive device
ponvincing farmers that trying the recommended practices is in
i Uwn best interest. If several extension agents make recom-
Wallons which are not well-suited to particular farms, however,
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the government will be faced with both a loss of agricultural prod
* tivity and a huge bill for indemnities due. Furthermore, the insuras
would only be necessary if farmers had very little confidence in |
extension personnel. Once confidence is restored there should be
further need for insurance. It is especially important that if insurg
of this type is to be used, it should only be used for a few seled|
farmers for whom the recommended technique promises a drami
increase in profits.

These thoughts should help dispel faith in crop insurance @
risk-reducing panacea and direct attention to the more press
problems of agricultural development. As a final note it seems app
priate to recall Frank Knight’s (1921) dictum that, in an econo
based on free enterprlse, profit and risk are the carrot and stick
progress. '

Appendix: An Intuitive Demonstration that Risk-Sharing
Decreases the Aggregate Risk Premium

Arrow and Lind (1970) provide a formal proof of the follow
theorem.

As the number of individuals sharing the retumns of a risky a4
goes to infinity, if the returns of the assets are independer
distributed from the rest of social wealth, then the total

premium summed over all individuals in the society goes
zero.

In this appendix we provide an informal and intuitive explanatlo
this result. ]

Figure 4 illustrates a fifty-fifty gamble involving outcomes A 8
B and the utility function for a risk averse individual. The |
premium is defined as the difference between the expected inco
E(Y), and the certainty equivalent, C.E. (see also Arrow, 19
chapter 3).

Figure 5 illustrates the risk premium for the same individual wh
he shares the risk and now owns one-half of the risky asset and fa
returns A’ and B’. Notice that expected income is the same but i
the risk premium is less than half what it is in figure 4. Thus the 8
of risk premiums for two identical individuals sharing the risk is |
than the risk premium without risk-sharing. As the risky assef
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