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INTRODUCTION

We start this paper with the observation that the market for yield
insurance of agricultural commodities has failed uﬁiversally, even in the most
developed countries. While some risk-specific yield insurances (hail,
typhoon, flooding) are provided by private companies in developed countries on
a profit making basis, general yield insurance comes. into existence or
survives only because of government subsidies.

We will show in section I that failure of the markets does not arise
from lack of demand for consumption and/or income stabilization. Farmers in
developing countries are poor and universally risk arise, if we are to believe
the four recent experimental studies reviewed below. Furthermore, capital
markets are also poorly developed which in principle should increase the
demand for insurance on the part of risk-averse farmers. Furthermore yield
risks are primarily weather related, i.e. they do not fall into a class of
risk for which probability information is exceptionally difficult to find,
such as war or damage to a nuclear reactor.

The main thgme of the paper will be the rigorous exploration of the
causes of the serious difficulties of both the credit market in rural areas as
well as the yield insurance market. Indeed we trace them to an identical set
of information, incentives and management problems. We then explore these
similarities and trace the consequences for both markets and the potential for
certain types of remedies or substitute solutions to the income/consumption
stabilization problem. Substantial attention will be focussed on the question
under which circumstances efficiency gains arise if suppliers of credit can
compel demanders of credit to buy insurance, independently or as part of the

credit contract. That such cases clearly exist on efficiency grounds may be a



novelty to economists who perform all their analysis in the_fairy tale world,

where information is costless and intentions of transaction partners are

always as clear as a crystal ball.

However, before embarking on our main theme in section II we discuss
a number of empirical and preliminary issues which impinge heavily on the

benefits of crop insurance and which could arise potentially even in the fairy

tale world mentioned above. Insurance benefits are higher, the higher the

extent of risk aversion and we first review empirical evidence on that.
Second, we discuss means for stabilizing consumption for any given variablity
in agricultural income. Third we discuss alternative- means for stabilizing
agricultural incomes such as crop diversification, agronomic practices, and
price stablization. The 'potential impact of crop diversification, crop

insurance and price stabilization on revenue risks 1is then explored

quantitatively across agroclimatic zones. Readers familiar with these issues

and the empirical studies may want to move directly to section II.



1 PRELIMINARIES

(a) Experimental Studies of Risk Aversion 1/

In 1980, I reported an experiment which meésuted risk preferences
among a sample of villagers in semi-arid tropical India. In this experiment
each respondent was offered a series of choices from sets of alternative such
as the set illustrated in Table 1. After identifying his preferred
alternative, the respondent flipped a coin whose outcome determined whether he
would receive the high or low payoff for the designated alternative. Because
those alternative offering higher expected payoffs also involve a larger
spread, the respondent”s revealed preference may be viewed as a reflection of
his preferences between risk (here identified with variance) and expected
gain. Unlike most previous studies, the payoffs cited in the games were not
hypothetical, but were actually paid out. In later rounds the respondent made
éhoices among aitefnatives of fering payoffs comﬁarable to the returns from
agricultural investments.

Since the Indian risk'aversion experiment at least three other
researchers have applied my general experimental method in other LDC farming
communities. Sillers (1980) compared the choice behavior of two matched
samples of rice farmers in Central Luzon, the Philippines; one group faced
gambles involving only gains, while the other group faced gambles involving
both gains and losses.‘gf Walker (1980) measured risk preferences among maize
farmers in northern E1 Salvado, and used the results to investigate the
adoption of hybrid varieties. Finally, Grisley (1980) used a larger number of
alternative gambles to give a more precise estimate of individual risk
preferences, and several other methodological refinements in his study of rice

farmers in norther Thailand. 2/



Because of the basié similarity iﬁ experimental method used in these
four studies, we are able to compare the distribution of risk preferences in
four peasant farming communities set in different agroclimatic environments,
enjoying different absolute living standards, and conditioned by differeant
cultural norms. Stated briefly, the results suggest that in the "typical”
village, preferences among economically significant risks in gains may be
concentrated within a relatively narrow band, with only a small proportion of
farmers demonstrating either risk neutrality (or risk preference) or extreme
risk aversion.

To facilitate comparisons among experiments and to give the reader a
sense of the size of the experimental payoffs in terms of local incomes, all
payoffs are expressed in experiment-specific "daily wage” units (DW’s), equal
to the faily wage received by an unskilled agricultural laborer in the study
area in question. 4/ Specifically, the "payoff scale” of a particular
experimental game refers to the size of the riskless alternative in DW”s:

thus, the game summarized in Table 1 reprepsents a .143 DW game (= 0.50

Rupees/3.50 Rupees per day).



Table 1. Alternative Gambles and Corresponding Risk Aversion Clagsification,

Indian Risk Aversion Experiment a

Choice Risk Aversion High Payoff Low Payoff Proportional
Class (Rupees) (Rupees) Insurance

Premium IP

(see text)
0 Extreme .50 .50 )
A Severe _ .95 .45 .3
B Intermediate 1.20 .40 o2
c Moderate 1.60 .20 .1
E Slight-to-Neutral 1.90 .10 0
F Neutral-to- 2.00 0 0

Negative

a "Inefficient” alternatives S and D* used in the Indian and E1l Salvador

experiments are excluded from the analysis in this paper. See Binswanger

(1980, p. 396) for a discussion of these alternatives.



A second measure is introduced to express the degree of risk aversion
implicit in'obserQed choices. This "proportional insurance premium” (IP)
expresses the proportional reduction in expected return which the respondent
is willing to accept to achieve the reduction in risk he deems desirable. The
insurance premium implicit in the selection of a particular alternative is
first derived by subtracting its expected value from that of the risk-neutral
alternative (that with the highest expected value). This difference is then
normalized by the expected value of the risk-neutral alternative to yield the-
desired measure. 5/ One advantage of IP is that its use eliminated the need
to specify a utility function; it moreover may be directly applied to gambles
involving losses as well as gains. Application of IP is limited, however, to
comparisons among choices with respect to gambles having similar probability
structures, as in the present case where all games were two—outcome games with
equal probabilities. And in later subsections we will need to go back ‘to
other measures of risk aversion. '

Table 2 summarizes the distribution of risk preferences observed in

the four experiments, breaking the Philippine sample who faced gambles with

both gains and losses (GL subsample). For each experiment the games at the

two highest payoff scales are presented, since behavior in thse games would

seem to be the most relevant to significant economic decisions. Responses are

divided into three groups: (1) "near-risk-neutral to risk-preferring”
responses, (2) "moderate to intermediate risk averse” responses, and (3)

"severe to extreme risk-averse” responses. 6/ All choices of the

"inefficient” alternatives used in the Indian and E1l Salvador experiments are

excluded from the analysis.



As.shown in Table 2, the propotioﬁ of responses suggesting risk
neutrality or preference for risk (alternatives F and F”) is very small in
four out of five samples. Even when the siight-to-neutral responses
(alternative E, alternative 10 and 11) are included in this comparison, the
incidence of possible risk neutrality is everywhere less than 17 percent, for
all but the E1 Salvador sample. With the same exception, increases in payoffs
scale produce a definite shift away from risk-neutral or risk-preferring
alternatives. Finally, the incidence of slight-to-negative risk aversion in
the Philippine GL games was lower than that observed in the GO games. The
clear outlier was the E1 Salvador sample, where around 30 perpcent of the
respondents chose low risk aversion alternativés in each game shown. While we
cannot dismiss the possibility that this sample actually included a high
proportion of risk-neutral farmers, such a conclusion should b; made
cautiously in view of the low payoff scales and small sample'size used.in this
sequence, and possible problems with the use of hypothetical payoff games.
Taken together, the evidence of Table 2 strongly suggests that the underlying
incidence of risk neutrality and preference for risk in peasant farming
communities is generally quite low. 7/

On the other hand, the incidence of extreme risk aversion observed in
the experimental games was also very low. In four out of five cases, choices
of the riskless alternative make up less than 3 percent of total responses.
"Severe” risk aversion characterizes a somewhat larger fraction in most
cases. These results contrast sharply with the outmoded but tenacious image

of LDC farmers as burdened by extreme aversion to risk.
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The proportion of ﬁighly risk-averse responses is higher for higher
payoff scales in.all cases but that of the Philippine GO subsample. Finally,
one should note that the incidence of extreme and severe risk—averse responses
is the same in the Philippine subsample facing losses as in the subsample
facing only gains.

Mirroring the relatively low incidence of extreme responses was the
concentration of revealed preferences in the "moderate” and "intermediate”
risk aversion categories. For all but the El Salvador sample, such responseé
comprise upwards of 70 percent of the total. 8/ With the possible exception
of the El1 Salvador experiment these findings suggest that, in most LDC farming
communities, most villagers may hold rather similar pure preferences toward
risk.

Finally, we note in passing an important aspect of th; experimental
risk distributions which has been analyzed in detail elsewhere, namely the
non-relationship between the net household wealth of respondents and their
measured risk aversion. In each of the cases where regression analysis was
applied to determine the impact of household characteristics on risk aversion,
neither wealth nor income had a significant effect on observed choices,
despite large differences in the household wealth of respondents.9/

The general impliations of these comparisons of mean risk aversion
across payoff scales and among samples are twofold. First, despite
differences in detailed behavior, the data suggest that the pure risk
preferences of peasant farmers may exhibit a surprising degree of cross-

cultural homogeneity when the absolute size of the risks are deflated by an

appropriate measure of local absolute living standards. Second, the

relatively gradual increase in mean risk aversion seen for each of the samples



considered here suggests théc utility functions which exhibit constant partial
risk aversion (Ménezes and Hanson, Binswanger 1981) are likely to provide

bet ter summaries of farmer preferences toward risk than functions with
constant absolute risk aversiom, a point which may be helpful when specific
information on the risk preferences of a particular group is not available.

b) Stabilizing Consumption and Insurance Substitutes

Utility or welfare of farmers depends on stability of consumption and

only indirectly on agricultural income or yield. (For a detailed discussion’

of these issues see Newbery and Stiglitz 1981). Suppose agricultural income
(farm income and agricultural wages) is variable, consumption can still be

stabilized in a variety of ways:

1. Agricultural income may only be a fraction of total income. In

Thailand, for example, farm households derive approximately oné third of their
income from nonagricultural sources (World Bank, 1982). However, only'if the
nongaricultural incomes are not highly correlated with farm income will they

reduce the impact of agricultural income variability on consumption

variability.

2, . Producers may hold resérves in the form of cash, gold, finmancial
assets, stocks of food or feed, and producer durables for the expressed
purposes of stabilizing consumption over the years. However, while certain
forms of reserves may be a low cost substitute for insurance, (such as
financial assets) reserves held in the form of physical stocks and producer
durables are usually high cost substitutes. Furthermore, as Jodha (1978) has
shown, the value of producer durables as reserves may be sharply diminished by

the covariance of their prices with crop disasters, i.e. the prices may be

exceptionally low in bad years.



3. The credit market may serve to insure consumption in'the face of
income variability. If farmers could borrow unlimited amounts at. Fhe same
interest rate as they can invest, the credit market would be a'perfecf and low
cost insurance substitute. While we will see below that most rural credit
markets are very far from this fairy tale world, it is nevetheless clear that
improvements in credit markets must be considered as alternative policies to
improvements in the crop insurance market.

4, Income transfers which are tied to disasters are another
insurance substitute. Family networks and other social groups may provide
such mechanisms and in environments with poor credit and risk markets
individuals appear to invest more effort into the maintenance of such
groups. We should note, however, the family networks usually are restricted
to small regions. If crops fail in an entire region the family_ network cannot
perform the function of consumption stabilization well. It can do so better
for risks which are no covariate among its members. Other tt;nsfers are
government relief efforts in the form of drought, flood or earthquakes which
may take the form of direct food transfer or of emergency employment
programs. Employment programs in particular are capable of insuring
consumpt.ion for both farmers as well as landless workers and may be more
powerful means of preventing famines or scarcities which result from what Sen
(1981) calls entitlement failure, especially in cases where food availability
is not a problem. Jodha, (1978) provides a good study of the effectiveness of
employment programs. |

5. Consumptiﬁn may also be stabilized via shifts to other
occupations such as construction labor etc. However, within individual

regions general crop failure may sharply limit opportunities for such shifts,
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again because reductions in final demand arising out of covariate income drops

associated with crop failure. It is therefore not surprising to find that the

shifts to other occupations usually is limited to, and associated with,

temporary migration to other regions.

The extent to which these means can and do substitute for crop yield
insurance will vary a great deal from region to region, among household types

and with the extent of general development of transport facilities, markets

and institutions. However to the extent that they function well, they do

indeed reduce demand for insurance in general, and for crop insurance in

particular.

c)

Alternative means of stabilizing farm income

Total agricultural income is the sum of revenues from each livestock

and crop enterprise, less costs. It can be stabilized in many ways.

1. Farmers can increase the degree of enterprise diversification to

take advantage of the less than perfect correlation of revenues among the

enterprises. While there are many other reasons for diversification, farmers

will demand crop insurance only if the income risk reduction provided by the
crop insurance cannot be achieved at a lower cost (in terms of

income gains from specialization) via further diversification.

2. Within each crop, farmers can adjust agronomic practices such as

sowing data, level of inputs etc. Or they can choose to intercrop (Jodha,

1978) . Again they will weigh the benefits and costs of these options against

insurance.

3. For inp\its which are not committed before the weather factors of
a particular year are known (late application of fertilizer and pesticides,

harvesting costs) farmers can make mid-season corrections in their input
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levels. Or if crops fail early, they can replant anotﬁer shorter duration
crop (Jodha, 1978). .

4. Crop revenue risk can be reduced (or increased) by price
stabilization either via a variety of price stabilization schemes or via
futures markets. (For a very thorough theoretical analysis of price
stabilization see Newbery and Stiglitz). Where crop yields are stable, such
as an irrigated environments, prices are the major sources of risk and very
little demand for crop insurance can be expected. Note also that price
stabilization can increase revenue risk when prices and yield are negatively
correlated. Even when stable prices lead to stabilized crop revenues this can
result in transfers of producer welfare iﬁ favor of consumers. Furthermore,
price stabilization has little impact on consumption stability of subsistence
oriented producers.

5. Agricultural income can also be stablized by a variety of risk
specific insurances for cattle, buildings and machines, as well as for
specific crop risks such as hail.

If crop yield insurance is so difficult to implement, it is well
worth to explore what policy can do to improve the functioning of these crop
insurance substitutes. Furthermore, in many regions demand for crop insurance
may be severely limited because the farming system and the factor market
environment have adpted sufficiently to the risks faced that crop insurance,
even if provided, would only have minimal benefits in terms of stabilizing

consumption.
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d) Agroclimatic variations and the potential revenue stabilization of

crop diversification, crop insu'rance, and price stabilization.

This section is to be completed and will give a brief review of

empirical work by Barah and Binswanger across different agroclimatic

environments in India. This represents a quantitative analysis of the issues

discussed in section Cl, and C4 above.
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II ASSUMPTIONS

For our exploration of the links between credit and insurance markets we take

as given the following behavioral, and technological, assumptions:10/

Behavioral:

Technological:

B-1.

B-2.

B-3 .

T"lo '

T-Z .

T"’3 .

T"I’ .

Self Interest: In the first instance individuals

are interested in their own utility.

All individuals dislike effort at least to some

extent.. Supervisory activities are also effort.
Individuals are risk averse whenever gains and
losses exceed trivial levels of income. Risk
aversion may vary among inéividuals and for the
same individual with wealth

There are at least four primary factors of

production: Land, labor, animals and human
capital (management and other skills), and
their supply and supply processes are governed

by entifely different forces.

Land is immobile: Cooperating factors have to
brought to the land for production.

Acquisition of information is costly. Information

and human capital often arise in the cheapest way
as by-product to production or consumption in
which one is personally engaged.

Transport and travel costs are high and time

intensive. They fail with the level of

development.
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Spétial,Transmiséion of information is costly and

time consuming. There is, for example, often no

telephone. Costs of transmitting information
fall with the level of development.
There are four sources of risk
1. Yield risk: For any given level of
agricultural inputs, the output level

is uncertain.

2. Timing uncertainty: Optimal timing of inputs

depends on weather, and losses assoclated

with delays are often large, expecially

for sowing, irrigation, harvesting and pest

control.

3. ”Brea}down" risks: Durable factors of

production such as machines, buildings

or animals can break down temporarily, fall
sick, have accidents or burn down. The
timing of repair costs and reinvestments

is therefore uncertain.

4. Life-cycle risks: Individuals face risks

of temporary or permanent absence from work
because of illness, accidents or other life-

cycle risks.

Risk covariance: Yield risk and timing

uncertainties are weather induced and

therefore have high covariance within small
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and sometimes even larger regions.‘ Timing
covariance is a consequence of seasonality
of agricultural production. Covariances of
breakdown and life-cycle risks within a
region is much smaller except for specific
events such as epidemics, floods, or war.

All of these assumption could individually -apply to nonagricultural
pursuits. But their combination 1s unique to agriculture. The following
assumptions are especially important: T-1, Four primary factors; T-2, Immo bile

land; which leads to a spatial pattern of production which is unique to

agriculture; T-6-1 and T-6-2, Yield and timing risks are especially severe for
agriculture while breakdown and life-cycle risks are universal; T-7, Risk
covariance in small regions: For most other productive activities covariance

of returns arises from the market sidé, not the technological relations.



IIT. GENERAL CONSEQUENCE

The following major general consequences follow immediately:

Consequences for agriculture will be discused later.

G-1. Asymmetric information:

Information has value and is costly to
acquire (T-3). Since individuals are selfish (B-1), they will not part with

information they possess unless it is to their advantage. For example, high

quality workers will want employers to have accurate information about
workers” quality while inferior ones whould prefer it if worker quality was

unknown to the employer, unless the employer has ways to penalize them once he

finds out. The same applies to borrowers and lenders or to insurers and

insured. Sellers of seeds and animals know more about their quality than the

buyers and may have incentives to misrepresent seed quality. Such problems of

asymmetric information arise in virtually all economic transactions to some

extent,

G-2. Incentive Problems (Moral hazard, adverse selection and

screening effects) When information is costly (T-3) and asymmetrically
distributed (G-1), incentives problems arise in most economic transactions. A
daily paid laborer has no icentive to work hard, unless supervised closely via
direct observation of his effort or via monitoring or inspection of his
output. Incentives to work hard may be improved by providing share contracts
(piece rates at harvesting or for earth digging, or crop sharing tenancy
contracts) llj. Since the worker receives only a share of the full marginal
product of his effort‘he will still not work as hard as if he was an owner-
cultivator, unless again he is supervised or monitored in other ways, and

penalized in terms of loss of future repeat contracts. A person who rents a

bullock pair has little incentive to feed it beyond the minimum required to
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elicit the work effort which he desires. He may return the animal in underfed
or damaged condition. A farmer, whose crop is insured relative to a "normal”
level of output may not apply as much care, precautioning or inputs as if his
crops was uninsured. It is in this insurance context that incentives problems

were first called moral hazard problems. Unless the insurance company can

stipulate input and/or care levels, and observe or monitor them at very low
cost, insurance contracts may lead to inefficient resource use. Many
contracts anticipate this and include coinsurance clauses, i.e. insure only a
fraction of the shortfall in production, or of the damage. With such clauses
the insured has again a partial incentive to use proper care and input levels,
a situation very similar to share contracts or piece rate payments.

When it is hard for one partner in a transaction to distinguish

between potential partners of high and low quality, screening problems

arise. They were first noticed in the insurance case where they are called

adverse selection. Among a group of potential insurance clients, those with a

high exposure to risk will find insurance more attractive. The insurance
company will attempt to distinguish high risk from low risk individuals and
charge higher premiums to the high risk ones. If it cannot distinguish very
well, it will use variables such as ége, sex, race, caste etc. which are
correlated with risk. If it can not distinguish at all, it will set the
premiums so high that only high risk individuals find the insurance attractive
and apply, and the insurance market fails to exist for the low risk ones. The
presence of undistinguishable high risk individuals (1) impose a cost on the
low risk ones and (2) forces the insurance company to use the terms of the
contract to screen individuals into homogenous groups.

Similar situations have been hypothesized in other markets. What is
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now known as the screening literature shows examples how employers (Weiss,
1980) or landlords, (Newbery & Stiglitz, 1978) or creditors (Stiglitz and
Weiss, 1980) can structure employment, tenancy or credit contracts which will

lead employees (tenants, debtors) to reveal information by the choice of the

contracts.

G-3 Imperfect enforcement of property rights

Where acquisition of information is costly (T-3) and asymmetrically
distributed (G-1), property rights cannot be perfectly enforced. This follows
from the fact that there is some positive incentive for theft which will be

realized when it is easy to conceal the identity of the thief, i.e. when costs

of ascertaining who did it are very high. We note here that many legal and

cultural institutions are designed to reduce costs of information acquisition

or to increase penalties for theft. Furthermore, other things equal, cost of

information are lower, and penalties in terms of future opportunities higher,

in small, immobile communities than in large ones with a high extent of

mobility.

G=4, Desirability of a broad spectrum of insurances follows directly

from risk (T-6) and ris}c aversion (B-3). Most individuals should be willing
to pay some positive amounts to reduce their exposure vto any one of these
risks. Where insurance is unavailable they would be willing to alter their
behavior in other ways to reduce exposure to risk, even at a cost (self
insurance, self protection). Such behavior includes the holding of reserves,

diversification of prospects, conservative input levels, investment in

"creditworthiness” and family ties and etc. has been discussed in section I.

G-5 Collateral requirement.

A collateral requirement affects borrowers” and lenders” utility in



complex ways. Tl_-’irst we con.sider the case when a borrower has.every intention
to pay bédk; }Default can then only be a consequence of bad luck and is
involuntary. Note first that, for a given interes't rate or loan size, raising
collateral value from zero to some positive amount raises the expected return
from the loan to the lender. With zero collateral the expected return is
equal to (1) the rate of interest multiplied by the probability of succes of
the projeét undertaken i.e. the probability of repayment, minus (2) the value
of the loan times the probability of failure, (assuﬁing that loans are either
fully repaid or fully defaulted on 12/). As collateral is increased, the
second term gets progressively smaller since only the difference between the
loan amount and the collateral value is lost. Note that by raising collateral
value to levels larger than the loan size, the expected return can be made
larger than the rate of interest, a technique which can be used to circumvent
the fmpact of interest rate ceilings.

Thus it ié seen that, from the point of view of expected return,
interest and collateral act as substitutes. It is feasible to achieve a given
expected return on a loan by various combinations of rates of interest and
values of collateral. If the lender is risk-neutral and the borrower is known
not to default intentionally, aﬁd if both lender and borrower have the same
information about the probability distribution of the outcomes of the project
financed by the loan, the lender will be indifferent between the two methods
of achieving the desired'expected raéé of return. If the expected return is
sufficiently high, he will make the loan despité the possibility of losing his
entire capital in the event of (unintended) default.

A collateral requirement between zero and the amount of the loan

shifts a portion of the potential capital loss from the lender to the
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borrowers. If the borrower is risk-neutral he does not care whether

collateral is or is not require: the expected value of the capital loss in

the bad-luck case is offset by the lower expected interest costs in the good-
luck case.

Now consider a risk-averse borrower. The fact that the expected
value of the capital loss is just equal to the expected value of the rate
reduction in the good-outcome cases is not sufficient to make him'indifferent
to the imposition of a collateral requirement. The large potential capital
loss implies a high utility loss for the risk-averse individual, who would
therefore rather accept a high—interest contract which allows him to default

(involuntarily) in bad-luck cases at no additional cost. With risk-neutral

lenders there would therefore not be a collateral requirement for honest

borrowers. Conversely, risk-averse lenders will insist on some collateral,

even if they know borrowers” intentions to repay. We thus see that collateral
is a risk sharing device, 13/ and that the way in which agents view collateral
requirements depends on their risk aversion.

The most severe problem of both risk-neutral and risk—-averse lenders
is the.fact that they normally cannot kgow borrower”s intentions about paying
back loans. If there is no collateral, utility-maximizing borrowers will
default if the utility cost of default falls short of the utility of the loan
amount plus interest. Utility costs of default will be higher, the lower the
mobility of borrowers, the easier it is to trace them and attach their assets
and the easier information about their default can be transmitted to other
potential lenders. Thus lenders, other thingé equal, are more likely to lend

without collateral (1) for small loans rather than large one, (2) to owners

who have invested in land and buildings rather than to tenant farmers, and (3)



to resident workers rather than migrant workers. Since for most people the
utility cost of defaulf will be positive, even if it is small, small loans
will often be given without collateral. For large loans lenders will almos €
never be certain?fhatg£he utility costs of default exceed the value of the
loan, and collateral will be used to make up for the lack of incentive to

repay, i.e. collateral has an incentive effect. When the sum of the utility

loss and the collateral is equal to the loan size plus interest, all the
incentive for defaulting is removed. Thus when lenders compete and when there
are no interest rate ceilings, full collateral for principal plus interest

will only be demanded if the lender believes that the utility cost of default

is negligible. For a given loan size the incentive effect of the same

collateral amount thus varies with the personal characteristics of the
borrower. Personal characteristics enter the loan market in an essential way

which is simply irrelevant for sales transactions of goods. An impersonal

market is not feasible.

To summarize, at a given interest rate, collateral has three effects
or functions: (1) it increases the expected return of the lender and reduced
the expected return'for the borrower, (2) it partly or fully shifts the risk
of loss of the principal from the lender to the borrower and (3) it provides
those borrowers who have low disutility of default with additional incentive
to repay loans. We now apply these insights to the issue of capital
constraints for small and large farmers.

G-6 Consequences of collateral for credit markets

From our discussion of the collateral problem it is clear that small
farmers who do not own land (or other units acceptable as collateral) will

generally not be able to borrow to invest in fertilizer, but rather will have
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to invest out of savings and /or establish input-sharing arrangements with

land owners. The credit market .does not exist for them. Large owners, on the

other hand, will obtain credit on favorable interest and collateral terms,
since the only reason for collateral in their case will be to shift risk away
from the lender. 14/ Small owners will be eligible for loans but lenders will
usually insist on higher levels of collateral than for large owners to

compensate for the higher risk of intentional default. This shifts a higher

proportion of the risk of capital loss to small owners than to large owners

and increases the expected cost of the loan as well. Thus small farmers will

perceive these loans as both more risky and more expensive than those extended

to large farmers, i.e. their utility cost of borrowing will be higher

(relative, for example, to the utility cost of work). They may, of course,
attempt to shift risk back to the lender by agreeing to higher interest rates
in exchange for a reduction in collateral requirement, but the lender, even if
risk—neutral, will only accept such a shift to the extent that they leave the
lenders’ expected return as large 'as that from loans to large owners, and as

long as the collateral requirement provides sufficient incentive for

repayment . If the disutility of the loan is sufficiently high, small owners

may stop borrowing altogether, i.e. the credit market for small owners may

disappear because of lack of demand, despite the fact that small owners may

still have available collateral in the form of unemcumbered land.

It is thus clear that the full utility cost of borrowing (relative to
other alternatives), including the extra risk, will be higher for small farmer
than large ones. The loan market may disappear for small farmers from the

demand side if the utility cost of the loans exceed the utility benefits from

the projects. The market may also disappear from the supply side for farmers
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who do not own assets in forms acceptable as collateral or who already have

high debt/equity ratios, i.e. have "used up" all collateral. 15/

G-7 Insurance as an imperfect collateral substitute:

Can a borrower obtain an unsecured loan more easily if he takes out
some insurance which reduces the probability of some disaster and thus of
default?' We use the same approach as in the previous section of considering
the impact of insurance on the rate of return, the risk of capital loss and
the incentives for repayment for '"dishonest" borrowers. Suppose the '"project"
is a current account overdraft facility and the insurance is a hail insurance
. which allows the farmer to pay back a loan in the case of hail damage. We
choose hail insurance here because this largely circumvents the moral hazard
issues of general crop insurance. Another example would be life insurance for
the borrower.

The insurance will alter ghe probability distribution of the returns
from the project by reducing the prébability of one type of losses, and by
reducing the returns of the project in every year by the premium amount. If
the 1nsu¥ance is actuarily fair (i.e. the;e are no insurance management costs)

this amounts to a mean preserving reduction in the spread of the return

distribution, leaving the expected return of the project the same, but
reducing its riskyness. Insurance company management costs and profits would
further increase the premium and shift the mean of the return distribution
downwards. .

A bank will find an unsecured loan to én insured individual (who pays
the premiums) more attractive than to an uninsured one, since the expected
return of the loan will go up by the sum of the principle plus interest times
the probability of hail (default). Thus insurance, like collateral, increases

the expected return of the loan. However the increase is smaller than for a
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collateral requirement since collateral is realized for all causes of default

while insurance is tied to one specific risk, if.e. hail. Any‘-other cause of

failure to repay of the borrower is not covered.
Second insurance shifts that portion of the capital loss risk which

arises from hail away from the bank and to the insurance (instead of to the

borrower). If the borrower is risk averse he will demand the insurance

without campulsion unless it is very expensive, while the bank would be
indifferent as to who carries this particular risk.

Third, for dishonest borrowers, in the sense discussed above, hail
insurance will not provide the incentives to repay which collateral
provides. If the borrower intends to default and no hail occurs, there is

simply no effect of insurance on repayment. Only if the specific (initially

uninsured) disaster of hail reduces a persons capital position sufficiently to
reduce his repayment incentive from the level which insures honesty to the
default level will hail insurance prevent default. Only an insurance for very

ma jor sources of risks would therefore alter incentives structures

significantly.

Thus we see that insurance is an imperfect substitute for collateral
in the following wa&: While ig increases the rate of return to the bank on an
unsecured loan and shifts part of the capital loss risk away from the bank, it
does so less than céllateral because it is'tied to specific events, whereas
collateral can be colleqted in the case of all disasters. And it has little,
if any, effects on repayment incentives. From the point of view of a risk

averse honest borrower, insurance is desireable compared to collateral since

it shifts the risk of capital (collateral) loss for at least one source of

risk to the insurance company.



There is, however, an addi;ional monitoflng function which insuramce
can play for the bank. If an uniﬁsured borrower is in difficulty in a hail
year and asks for rescheduling of his debt (whether it be secured by
collateral or not), the bank has to make an assessment to what extent
difficulties are indeed caused by hail (i.e. nonintentional) compared to
problems which were under the control of the borrower. The insurance obviates
this need since it makes a precise assessment of the hail damage and thus, im
addition to lowering the default risk, provides the bank with accurate
information on the borrower which would otherwise be hard to get. 1In
particular, if the damage assessment requires specialized skills, an insura:m(:ej
company may generate such information more cheaply than a bank.

We conclude this section by emphasizing that insurance on favorable
terms does have some of the same effect as collateral, and in certain
circumstances can convert non-borrowers into borrowers and/or increase loan
amounts to existing borrowers. Thus efficiency gains may indeed arise in the
capital market. However, we stress the fact that insurance does not géuerally
solve problems of lack of incentives to repay, except to the extent that it
may improves the bank”s monitoring of the intentions and circumstances of the

borrowers.

G-8 The insurance of collateral and compulsion

Lenders routinely force borrowers to insure houses or motor vehicles
which are used as collateral against a variety of specific damages. Consider
the case where the market value of a collateral item is equal to the loan
amount. If the only wai a lender can collect from a defaulting borrower is by
foreclosure on the collateral, the lender carries all the “"project” risks

which arise from specific hazards to the collateral. Thus the lender”s



expected return can be increased in proportion to the probabilities of the

-

insured collateral—-gspecific risks, and his risk of capital loss

correspondingly be reduced. If the lender were risk neutral, he could simply

increase his lending rate and allow default in the case of damage to the

collateral., But in this case, the bank needs to perform the actuarial

calculations and also to assess the extent of damage and the causes. Since

the bank acctepts many different forms of collateral this might be expensive

and gains from Spe;:ialization may be large, i.e. a diversified insurance

industry may provide the service more efficiently. Furthermore, banks may

lend in small areas where risks to collateral are covariate, such as flood or

fire risk to real estate. A specialized insurance can diffuse the risk over

wider areas and therefore be cheaper. In these cases the bank will insist on

collateral insurance, even if it is risk-neutral, and of course the more so if

it 1is risk-averse.

Note here, -that availability of insurance can convert risky assets
into secure ones and make them useable as collateral in the first place.
Unless automobiles could be insured for virtually all damages, including

owner-caused collision, most developed countries’ wage workers could not

borrow to purchase automobiles. -Similarly, the use of animals as collateral

can only emerge when animals can be insured at least against theft and

accidental death.

In the case just .discussed (collateral value g loan amount; no

further recourse for collecting debt than foreclosure), even a risk averse

borrower has no incentive to purchase insurance.

The entire proceeds of the

insurance accrue to the bank, and, in the absence of insurance, loss of

collateral results in the elimination of debt. Therefore collateral insurance
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must be comgulsory in this caée, 1.e. built into the loan contract as a
requirement . |

Absence of further recourse of banks in the case of collateral loss
can arise in several ways. Loan contracts may be written that way in the
first place, i.e. they may not create a personal liability beyond the
collateral. Or even if a personal liability is created, it may be difficult

to collect, as in the case of automobile loans to a highly mobile

population. Or borrowers, or groups thereof may use legal or political means ~

to sharply increase collection costs. Thus even in cases where a personai
liability legally exists, lenders may wish to rgsort to compulsory collateral
insurance.

Partial incentives for voluntary collateral insurance by the borrower
arises in the case when a personal liabilities for the loan exiéts and/or when
the value of collateral exceeds the value of the principle plus interest. The
most common case is the conventional first mortgages where there is always an
incentive to insure ones own equity in a house. Nevertheless, in the absence
of compulsion, the full incentive to buy insurance will not arise.

We now may also have an explanation for the lack of demand for flood
or earthquake insurance which is so frequently explained by a supposed
inability of borrowers to assess the probabilities of flood (Kunreuther).
Major floods or earthquake are likely to destroy a major proportion of a
household’s assets (especially for a farm household). The disasters may be so
large that nothing holds households back and therefore a decision to move may
ensue. These disasters also affect many members of the same community and
they may therefore organize politically or legally to prevent lenders from

making use of the personal liability clauses in loan contracts. If borrowers



correctly perceive this possibility, they may have to be compelled to buy such

i nsurance on the loan contract.

We conclude this section by noting that (if borrowers correctly
perceive risks and insurance benefits) the only need for compulsion arises for

the insurance of collateral-specific risks and in the absence of easily

enforced extended personal liability for the loan amount. Again such

compulsion is efficiency-enhacing. i.e. larger loans will be made and more

classes of borrowers will become eligible.



1V. AGRICULTURE-SPECIFIC CONSEQUENCES

A-I. Absence of Crop Insurance

We discussed the puzzlé of absence of crop insurance in the
introduction. Rather than just taking this fact as given, we will try to

relate it to our asumptions.

Insurance may fail to emerge for three reasons. First, in the

absence of moral hazard and adverse selection (incentive effects), the
information costs of assessing expected yield and its probability
distribution, and of assessing the yield shortfall in any given year, may be
excessive. The cost has to be charged as part of the premium. If the utility
gain of the insured between the uﬁinsured and the insured situation (i.e. the
"insurance premium") falls short of the information costs of providing the
insurance, no market will exist.

In the case of a full crop yield insurance the information costs are
high. Fields differ enormously in expected return even in very small regions
and require an assessment for every given field. Since shortfalls of
production from "normal” yields are frequent, loss assessments have to be made
frequently, in addition to the information gathering required to establish
normal yields. Compare this to life insurance where death has to be
ascertained at most once in during the duration of the contract and where
probability information accrues cheaply to the insurance from many secondary
data sources. The case of crop insurance for specific risks such as hail is
also instructive: An ex-ante assessment of expected yield of a plot is
usually not required. Damage occurs when crops are already well past the

flowering stage and from the damaged crop itself, an experienced inspector can



assess fairly reiiably how much yield would have occured if the crops had not

been damaged. )

The second reason for failure of insurance markets are incentives

problems or moral hazard. For genuine yield insurance, or for a cattle

insurance which includes death caused by disease, the insurance itself reduces

incentives for fertilizer application, feeding, plant or animal husbandry, and

for disease prevention. Insuring animals against theft is often difficult

because the owner would invest less in guarding the animals and, as an extreme
case, may have incentive to eat or sell them and pretend they were stolen.
Co—-insurance clauses, deductives, limiting insurance to certain risks only are
all means to reduce these incentives problems, but they all reduce the

potential utility gain to the insured. Incentives effects can often differ in

subtle ways: Incentives for the prevention of diseases and for proper care of

the sick also arise in the case of human life insurance. But individuals

suffer when they are sick and try very hard to survive and get well under most

circumstances. Therefore human life insurance does not create the same

incentive problems which an animal life insurance would create.
The yield assessment and incentives problems are both information

problems which are less costly to overcome for a village resident than for a

distant insurance company. Why do some villagers are not create an insurance

market? Evidently even for them the two information problems may be too

severe. However the potential insuror faces the third major reason for

failure of insurance markets, namely high covariance of risks. Because crops

of all insured farmers may and do fail at the same time, the insuror has to

carry high reserves in the form of cash, gold, stocks, or short term financial

assets. In order for a village resident to write a credible insurance



contract for his fellows, his reserves at all time have to be equal to the
total insured value, and the ‘insurance degenerates to a centralized reserve
scheme. Ea;:h farmer can self-insure at precisely the same cost (as long as
the storage costs or returns from short term financial assets are the same for
all individuals). And self insurance by holding reserves avoids all
information and incentives problems, i.e., it will usually be preferred.

When short term financial assets with positive real interests are
available widely in a rural area, the resarve costs are lower than when they
are not. Neither gold nor cash provide a positive expected rate of return;
for physical stocks storage costs will arise as well.

Insurors who want to provide crop insurance face a tradeoff between
the two informational problems and the covariaﬁce problem. The more
geographically concentrated their operation, the more reserves they must hold,
but the smaller the informationally related problems. The fact-that crop
insurance schemes in the developed world are organized at national levels with
government backing suggest that, eve'n at the national level, the covariance
problem remains relevant and/or that information costs and incentives problems
continue to be so severe that unassisted crop insurance would not emerge.

Providing national insurance is also costly in traditional
agriculture because information transmission is time-consuming and costly
(T-5).

Hail or typhoon insurance is easier to provide. Even in a country as
small as Switzerland hail events are very loalized and tend to affect only a
small proportion of fgrmers in any given year. Therefore it is not only the
information costs but also the reserve costs which are much smaller. As

mentioned in assumption T-6, covariance problems are also less for breakdown



and lifecycle risks (except for epidemics at regional or village levels) and

in developed countries insurance is provided for many such specific risks like

cattle accident and theft, life, health, fire etc.

A-2 Reserves and credit as insurance substitutes in agriculture

We have seen above that a crop insurance scheme for a small region

would be not much else than a reserve system. Reserves may be held in the

form of cash, gold, financial assets, consumer durables, stocks of food,

stocks of feed, and as durable factors of production (land, animals) which can

be sold in an emergency.

Reserves can also be held as deposits or personal loans given to

others, whether as a money lender or, less formally, to friends and

relatives. Conversely, access to credit provides an important substitute for

insurance where insurance is absent or costly. Credit can be a low-cost

substitute for insurance if borrowing rates in bad years or il emergencies are
not much higher than deposit rates or rates of return on financial assets,
i.e. in systems with highly efficient financial intermediation.'

The poor development of insurance in agriculture provides a rationale

for very conservative debt-equity ratios, i.e. many small owners may not want

to tie up all their assets as collateral to secure production loans. “"unused”

collateral value of land acts as an insurance substitute to ensure access to

credit after bad events.

A-3. Absence of Financial Intermediation

Why do banks enter rural areas only at a very late stage of

development? And why do money lenders not accept deposits but generally

operate by lending out of their own equity? There is no reason why peasant

agriculture cannot generate savings, i.e. deposits. Why is there no
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sufficient demand for depositing funds to make it attractive for money lenders
to offer deposit services? |

Compared to bankers in an urban trading cer;ter who lend to a variety
of seétors of the economy, the rural money lenders probably face fewer
information problems. Since they would lend primarily to farmers with
covariate yield risks, they need knowledge of conditions in only one producing
sector rather than several (in addition to knowledge'about the borrowers’
financial condition and other characteristics). However,covariance of yield
risk leads to covariance of default risks. To overcome this problem, the
bank, just like the insurance must operate with high reserve ratios, or must
impose very stringent collateral requirementstlgj In addition, covariance
among yield leads to covariance among income between depositors and
borrowers. 1If crops fail in one year, most depositors will find that they
have low incomes and will want to withdraw their deposits. But most borrowers
will find it impossible to repay loans. A money lender who lends out of
equity does indeed have a high level of "reserves" and therefore can
reschedule loan repayment to a future year and charge interest. The expected
return on such loans does not decline because of yield covariance. If instead
he lends out of deposits he may have to collect the funds via sale of the
collateral, which in the bad crop years may be marketable only at a discount
or with other difficulties.

If farmer’s yields were fully insured, éovariance between depositors’
incomes and borrowers’ default would be sharply reduced. But in the absence
of such insurance, the money lender cannot pay sufficiently high interests to
attract depositors because reserve requirements are too high. And he cannot

impose sufficiently high collateral requirements on Borrowegs fb lend from




their deposits when the borrowers need rescheduling. Furthermore if borrowers
and depositors are both closely associated with agriculture, the money lender
does not bridge an important information gap between them, (Virmani, 1981) and
the depositor may be just as capable to lend to the borrower directly, i.e.
without intermediation. (Of course he then also faces the costs of
information, supervision, and collection). The direct lending opportunity
1limits the gap which can exist between the deposit rate and the lending rate
fairly sharply, i.e. it puts a lower bound on the deposit rate below which
depositors disappear. And this rate appears usually to be higher than the
deposit rate feasible with a high reserve requirement.

A financial 1ntermed1ary must operate in distinct agroclimatic
regions just like an insurance company. But this geographic dispersion leads
to similar informationai problems as for the insurance company. The ban$ must
be able to assess yields in order to make correct rescheduling decisions, and
must evaluate the intentions of borrowers.

Costly transmission of 1pformation makes the management of a branch
banking network across sufficiently large geographic zones difficult and the
late emergence of branch banking for agriculture in rural areas is clearly
associated with the gradual improvements in information transmission.

The same reasons which lead to absence of intermediation also makes
it impossible for farms to issue bonds or bondlike instruments in a local bond
market which could serve as an alternative to deposit banking. Bonds would be
very risky instruments since in bad years both borrowers and lenders would
want to sell them, leading to large bond yield and bond price fluctuations. A
larger geographic market in bonds issued by farms faces even higher

information and incentives difficulties than a branch network. Thus even the



larger agricultural economy is not capable of genergting fixed interest
bearing securities from within, whose yields and prices are not highly

correlated with agricultural production conditions. In order for fixed
interest securities'to become available in rural areas, they have to be

created by borrowers outside of the agricultural system and be marketed in

rural areas. But nonagricultural borrowers face higher information and sales

costs in rural areas than in urban areas, where the potential purchasers are
not spacially as widely dispersed as in rural markets.

One point is clear, however, from our discussion. There 1s no doubt
that, if feasible at a low cost, partial or full replacement of a local money
lending system based on equity finance by a regionall; diversified branch

banking system based on deposit banking would lead to efficiency gains for the

rural sector as a whole.

A-4 Common Problems of Rural Bank Banking and Crop Insurance Network

Because intentions of borrowers and of the insured cannot be known
wifh certainty, both banks and crop insurance networks face the common problem
of assessing the nature and extent-of the disasters which strike their
clientsf Banks must know the nature of the disasters in order to make
decisions of whether to reschedule debts or not; insurors must assess whether
the loss was causedvby an insured disaster, and they must measure the extent
of the loss. Furthermore both need to know the general agricultural return
characteristics of the farmers which they serve, for banks in order to assess
the likelihood of project success and for the insurance in order to measure
the probability distribution of damages. Therefore a branch or agent system
is required, with close contact between branch manager or agent on the one

hand and client on the other. This immediately requires that a performance
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control system exist by which the quality of managers/agents can be

assessed. Furthermore, managers and agents never have full incentives to

behave like the parent éompany since their shares in company profits are

usually fairly small. Indeed they may often have an incentive to collude with

clients against the parent companies, for example when manager quality or
manager income is assessed on a loan/insurance volume basis, i.e. when an

incentive exists to extend credit and insurance to more risky clients. While

these problems apply to any banking or insurance system, they are sharply
increased in agriculture because of (1) the distance between head office and

branch offices and, in developing countries, the absence of cheap telephones

and (2) because of the covariance problem. If crops fail for most clients,

debts have to be rescheduled and indemnities paid at the same time, 1i.e.

branch or local office profits and other indicators used for monitoring will

be small for that year. A profit maximizing strategy implies that the system

must be able to accommodate several bad years in a row. Therefore, local

office performance indicators may on occasion have to be low for several years

in a row even with any excellent manager/agent. But since there are no

perfect ways to distinguishing between bad or colluding managers/agents and
bad years, central m#nagers face great difficulties, which may in some cases
be overcome by separating the authority of granting a loan/insurance from the
authority to resched&le/ pay indemnities. ﬁut'in a regionally dispersed
organization such divorce of decision is costly in terms of requiring more
people to travel extensively to acquire precise information about clients.

It is clear that any reduction in the cost of transmitting, storing

and retrieving information to and at the head office will improve the

feasibility of such branch systems.
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A-5 Risk-averse behavior on the part of rural branch offices of

banking and insurance systems:

Ideally the pooling of rural banking or insurance over broad
agroclimatic zone could come close to allow a.company to simulate risk neutral
profit maximizing behavior of the systems with respect to individual
contracts. Nevertheless the monitoring problem of local managers/agents in
the presence of yield covariance is likely to induce risk-averse behavior on
the part of each manager with respect to individual contracts under almost any
set of monitoring rules, i.e. managers will try to reduce the year to year
fluctuations in the monitoring indicators by choosing clients with low default
risks or low probability of high damage levels. Thus the branch banking or
insurance systems may never be able to overcome the covariance problem fully

by pooling across regions.
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V THE DEMAND OF FINANCIAL INSTITUTIONS FOR AGRICULTURAL INSURANCE

C-1 Rutal collateral specific insurance

From section G-8 it follows immediately that rural financial
institutions should be vitally interested in the spread of fire, theft and
accident insurance for those nonland assets which have actual or potential
collateral value: houses, motor vehicles, pumpsets and animals. Innovations
which reduce marketing and damage assessment costs for such insurances should
be considered desirable. For example, the marking and registration of animals
might go a long way in reducing theft problems and making the animals eligible
for accident and theft insurance. Such insurance might be sufficient to
convert the animals into an asset with collateral value. It is also clear
from section G-8 that, once insurance is in place on fairly favorable terms,
banks will need to insist in their lending contracts that borrowers buy such

insurance.

C-2 Other risk specific rural insurances

According to the discussion under G-7, individuals and lenders may
also be interested in the extension of life insurance, medical insurance and
even hail or typhoon insurance for crops to rural areas, since they do act as
(imperfect) collateral substitutes for honest borrowers, thus allowing
increased debt-equity ratios and extending the credit market to some
individuals who own few assets with collateral value. It is indeed surprising
that lending institutions and rural development experts rarely focus on these

risk specific insurance to improve rural financial markets (For an exception
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see Michael Lipton 1978). Efforts of the banks and rural development experts
appear to be focussed on obtaining government support for compulsory crop
insurance. Why is there so much pressure, and why the emphasis on compuls ion?

C-3 Institutional demand for crop yield insurance

An emphasis on compulsion for crop yleld insurance is not warranted
unless the standing crop is considered as collateral by formal financial
institutions, and unless extended personal liability for the debt does not
exist or is difficult to enforce._;]_/. We have seen above that when these
conditions are not met, and as long as the farmer is more risk averse than the
financial institution, no case can be made for compulsion since the bank does
*not carry the collateral-specific risks. Thus we have to seek elsewhere for
the reasons for the larger pressures for compulsory crop insurance relative to
other types of insurance.

Consider again covariance: Rural Banks may perceive the default
risks arising out of lifecycle and breakdown risks as much less of a problem
than the crop related risks because the former have a much lower covariance
among their borrowers. Thus, rural bank networks may be more easily able to
design management and operating procedures to take forclosure or rescheduling
decisions arising out of such disasters. They may be able to do without the
insurance: 1If for example the transaction costs of providing a fire insurance
in villages are high the ‘bank may decide to carry fire related risks to
collateral itself and to reflect these risks in the loan terms.

While financial institutions may be able to handle uncorrelated
risks, the covariance of crop related risks may create very severe management
problems for rural branch bank management (see section A-4). Crop insurance

is potentially able to substantially reduce the bank“s major covariate



rescheduling problem. The bankers may not realize that the insurance will
face exactly the same management problems, i.e. that the shift to compulsory

crop insurance simply implies a shift of a severe management problem from one

institution to another.

C-4 Financial regulation and the institutional demand for crop
insurance

Lending terms of rural financial institutions are often severely

restricted. The regulations may restrict collateral options to land. Bank

may no be exposed to other collateral risks, and would not demand the

corresponding insurance.

Even where collateral options are wider, interest rates may be

regulated. In order to make profits, the bank restricts loans to borrowers

with the lowest debt/equity ratio and/or to loans with high collateral. 1In

both cases, bank profits both of which increase for a given interest rate.

Governments may then respond by forcing banks to lend to other groups. Since

insurance also tends to increase bank profits and reduce risk, the bank will

attempt to improve its returns on such forced lending (which it perceives to
be unprofitable) by asking the government to subsidize crop insurance. This
will partly reduce the bank”s management problems arising from covariance.
Furthermore, the bank may recognize the reductions in management cost which
arise from the monitoring value of the crop insurance discussed in section
G-7.

Finally, the rural bank may correctly perceive the fact that
covariate crop losses, i.e. a disaster year, may lead to coalitions of
borrowers who use the legal or political system to prevent a bank from loan

collection and foreclosure. This may drastically reduce the return and



insurance value of any collateral the bank might have.asked for, and crop
insurance would solve this problem by focussing the actions of the potential
coalition on insurance reimbursement.

If crop insurance was easy to provide, i.e. if moral hazard and
information problems were low, the case for crop insurance to improve rural
financial markets would be unexceptional, even in the case where the demand
arises primarily from restricted financial institutions. But we have seen
amply that the problems of providing crop insurance are precisely the same
problems as the problems of branch banking. With the exception of the
actuarial functions, the crop insurance needs the same (or more) information
in order to pay claims as the branch banking network needs to handle covariate
rescheduling decisions. Crop insurance simply shifts the cost from one agency
to another and may lead to two branch networks where one might have been
enough.

If farmer”s private demand for crop insurance were sufficient to pay
for the costs of providing it, a second network might be warranted because the
amount of insurance coverage would in mdst cases exceed the loan amounts, i.e.
farmers would obtain an insurance benefit, not just the financial
institutions. Furthermore, even in agriculture, there may be some gains from
specialization, despite the fact that any rural lender has a vital interest in
the farming operation of the borrower, i.e. accumulates éome of the same
information as the crop insurance anyway. But farmers have universally
decided that they do not want to carry the full costs of crop insurance (and
we have seen before that the case for compulsion is very weak). Of course the
government subsidy of insurance is valuable to the farmers and to the banking

system if it is sufficiently large to make farmers buy crop insurance
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privately. But in extreme cases the only reason for the crop insurance may
indeed be government created problems of rural financial intermediaries. To

the extent that the covariance problem is at the root of the difficulty of
even unregulated rural financial markets, it may be more appropriate to search
for solutions which allow the branch network to self insure rather than

creating a separate institutions.

C-5 Area based crop insurance

If covariance issues combined with 1ncentives.(mora1 hazard, adverse
selection) problems are at the root of problems of both rural financial
markets and insurance, a somewhat stronger case can be made for area based
insurance, in which indemnities are proportional to area wide yields rather
than individual yields (see Dandekar for details). Such insurance is mostly
advocated on the basis that it eliminates moral hazard and adverse selection
problems. The major drawback usual}y noted is tﬁe fact that yields of
individuals farmers may not be sufficiently covariate with area wide yields to
provide them with sufficient protection. But if the objective of such
insurance is to eliminate the problem of covariate debt rescheduling for the
financial system, this objection does not matter. Differences between area
wide yield experience and individual yield experience are not correlated among
individuals. Sharp shortfalls in yields of a particular farmer may in any
given year still require an individual-specific rescheduling decision. But
such (uncorrelated) rescheduling decisions arise from other risks as well,
such as lifecycle and breakdown risks. Since they are fewer and not
covariate, they pose lower information costs and fewer monitoring problems
hetweén head office and branch office than covariate rescheduling decisions.

They also do not generate incentives for coalition formation among borrowers
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against the branch office or of the branch office and borrowers against the
head office.

The major incentives problem which remains for area based insurance
is coalition formation of the insured to affect the area-wide yield assessment
on which indemnities are based. There is no question that, as soon as
insurance payoffs become dependent on area based yields, the statistical
agency in charge of crop cutting experiments will come under potentially
strong pressure to measure very low yield in bad years and very high ones in
obviously good crop years. The incentive for high yield assessment in good
years arise from the effect of such good yields on average yields and hence
indemnities. Administrative arrangements will have to be found which would
minimize the incentives which can be given to statistical agency personnel to

tamper with yield data.



-47-

V. CONCLUSIONS

We have shown in this paper that the case for individual crop yield

insurance on efficiency grounds is very weak for several reasons. First,

anless a single insured crop represents a major proportion of the cropping

pattern, income risk reduction achievable from a single crop are quite

small. Second, the information, moral hazard and adverse selection problems

of crop yield insurance are exceedingly high for a variety of reasons explored

in detail. These costs, not the absence of demand for stabilizing consumption

are at the root of the universal lack of privately provided crop yield

insurance. Third, we have shown that the information and incentives problems

plaguing rural credit markets and crop insurance are substantially the same

and that it may be no more difficult to solve these problems in the credit

system than via insurance. This may assist in converting the credit system

into a more effective insurance substitute. Fourth, while a case can be made

for compulsory collateral insurance.for collateral-specific risks, this case
does not generally apply to crop insurance, and especially not to subsidized
crop insurance. Finally, we have seen that a major source of demand for crop
insurance may in fact not come from farmers themselves but from highly
regulated financial systems which are unable to adjust their terms of credit
contracts to the high costs of lending to particular target groups.
A stronger case can be made for area based credit insurance. First,
it could potentially help to solve the covariance problem which is at the root

of the difficulties of both financial and crop insurance markets. Such a case

would be fairly strong in regions where yield risk rather than price risks is

the major source of risk and where a single crop dominates the cropping

pattern. Second such insurance could go beyond insuring the credit amount.
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The case for such area based ?nsurance is BFrengthen if most farmers consume
substantial -portion of the crop i.e. if price risk is largely irrelevant.
However, if even the area-based insurance has to be subsidized, it may be more
attractive to provide for consumption stabilization of the poorer groups in
society via employment or food for work programs than via a subsidy to
insurance. Work programs also insure the consumption of landless workers and
not only that of borrowing farmers.

Much stronger than the case for area based credit insurance is the
case for all types of risk-specific insurances of crops, livestock, buildings,-
machines and people for those risks where moral hazard and incentives problems
are fairly easily overcome. Apart from the direct benefits of insurance, such
insurance can extend the credit market to groups which previously could not
obtain credit if (i) they sufficiently lower the default risk of honest
borrowers to make lending and borrowing attractive and (ii) if they convert
assets which previously had no collateral value into acceptaﬁle collate#al.

Finally there is a strong case for institutional and techcnological
innovations and investments which reduce the information and icentive problems
at. the root of these rural market difficulties. Telecommunications, credit
bureau type innovations, and computerized data processing and retrieval for
branch banking networks are potential alternatives (Note, however, problems of
protecting privacy of the borrowers/insured). Also important are
institutional- innovation to make risky assets 1lnsurable and acceptable as
collateral such as regisﬁration and branding of animals.

While is section I we covered fairly well researched areas (both
theoretically and empirically), the set of inferences drawn in sections III

and IV, while often consistent with casual observation have not yet been
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subject to vigorous empirical testing and have the nature of untested
hypotheses. . It is clear, however, that many of the inferences can be tested
quite easily by screening case studies of rural financial markets and
insurance more carefully for information they contain about the hypotheses.
Other hypotheses, however, may require more elaborate testing. Since the
hypotheses, if verified, have ready policy implication, such testing deserves

fairly high priority.
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FOOTNOTE

1. This section is extracted from Binswanger and Sillers.
2, In the Philippine study a gains—-and-losses game was derived from eact

gains-only game by deducting from each payoff in the latter the payoff For the
riskless alternative. The potential losses of the gains-and-losses subsample
were covered by giving each respondent a sum of money equal to the riskless
payoff in the corresponding gains—only game several days before he or she
played the game. This approach capture direct-loss preferences only insofar
as the respondent integrates the windfall into his or her overall budget
during this period. However, some such device is necessary to avoid
contamination from cash and credit constraints, and to avoid the moral
problems which would arise in taking money from poor people.

3. Whereas Sillers focussed on extending the experimental method to
different types of choice situations, Walker and Grisley used measured risk
preferences as one input into much broader studies of agricultural production
behavior.

4. Following the reports of the respective authors, we take one DW to
equal 3.5 rupees for the Indian experiment, 7 pesos for the Philippines
experiment, 4 colones for the El Salvador study, and 25 baht for the Thai
experiment. .
5. The value of IP for each of the alternatives in the Indian,
Philippine, and El Salvador experiments appear in the right most column of
Table 1. Note that the same values apply when the scale of the game is
changed.

6. Group (1) corresponds to alternatives E and F (India and El
Salvador); E, F, and F’ (the Philippines); and 10 and 11 (Thailand). Group
(2) consists of alternatives B and C (India, El Salvador, and the
Philippines); and alternatives 3 through 9 (Thailand). Group (3) consists of
alternatives 0 and A (India, El Salvador, the Philippines); and alternatives |
and 2 (Thailand). In some instances the letter designations originally used
have been changed for the sake of consistency within the exposition.

7. In particular, compare these results with the high incidence of
apparent preference for risk reported by Dillon and Scandizzo (1978) on the
basis of interview methods, results analyzed in Binswanger (1980), pp. 400-
402).

8. In the Thai experiment, where the highest degree of concentration in
revealed preferences is seen, the sets of alternative gambles were given to
the respondents printed on shuffled sets of cards, specifically to avoid any
spurious concentration resulting from a tendency to choose alternatives near
the middle of a list.

9. India (Binswanger 1980); El Salvador (Walker pp. 92-97).



0. These asumptions are most of the common assumﬁtions of a larger model

oncerned with production relations in agriculture which is currently in
reparation.

1. For a review of the contractual arrangements literature in
.griculture, see Binswanger and Rosenzweig, 1981.

2. A more realistic repayment function is used by Virmani (1981), where
rartial repayment is made when the borrower’s project yield less than the
srincipal plus interest. Full default would occur only when the project
>utcome is so bad that partial repayment becomes infeasible. But
:ollateral/increase lender’s returns also in that case.

13. It differs in its risk sharing dimension from a crop sharing contract
where the sharing only "insures" the return on the loan of the capital item --
land — and not of the capital itself. Since land is not used up like

fertilizer in the production process, there is no need to insure it.

14, Many government-subsidized rural credit schemes are poorly managed.
and allow large farmers to use their political power to press the government
to accept default on their part. Such systems cannot survive in the long run
in the absence of continued government subsidies and are not considered here.

15, When insurance markets are poorly developed, an open credit line
substitutes for insurance by allowing borrowing after disasterous events. If
all collateral value of land has been used to secure credit for production

purposes, no credit lines are open any more and thus exposure to risk is
substantially increased.

16. Seasonality of agricultural production is disemphasized here because
it is not essential to the arguments which follow. However, seasonality also
leads to a covariance of borrowing needs and deposit withdrawal, i.e. it
substantially strengthens the arguments. -

17. Note here that money lenders and money lending landlords do regard a
standing crop as collateral. In traditional systems a money lender may send

his bullock cart to the threshing floors and the landlords (or thelr agents)
participate any way.
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THE IMPACT OF INSURANCE ON THE SUPPLY OF AGRICULTURAL CREDIT: A

CASE STUDY OF CHIRIQUI PROVINCE, REPUBLIC OF PANAMA.

A. Bernal, J. Herrera, and L.G. Joly*

Introduction

This paper examines the impact of insurance on the supply of
agricultural credit by private and state banks in Chiriquf Provin-
ce, Republic of Panamd. The focus on this particular province 1is
due to the following reasons. First, Chiriquf is regarded as the
most agriculturally productivé province in Panamd. Second, Chiri
quf was the first area outside the transisthmian urban center in
the cities of Panami and Coldn where a private bank, namely the
Chase Manhattan Bank, opened in 1950 a branch to use "the resour-
ces of the private sector to encourage agricultural development in
Panam&" (Pittf). The National Bank of Panami, a state bank, had
opened a branch in Chiriquf in 1940. Although the National Bank
initially concentrated its operations in Chiriquf mainly on
mortgages and loans, agricultural credit was extended in the form

of personal loans and or mortgages of farms.

* A. Bernal is Dean of Agronomy, J. Herrera is a Teaching and

Research Assistant in Economics, and L.G. Joly is Professor and
Researcher in Anthropology in the Faculty of Agronomy, Universi
ty of Panaméd.






The supply of public and private banking credit to agricultu
ral producers, therefore, has been available in Chiriquf during
the past 40 years. This historical framework and the nationally
recognized characteristic of Chiriquf as the most important agri-
cultural province in Panamd provide a good sounding board upon
which to measure the impact of insurance on the supply of agricul
tural credit. Agricultural insurance in Chiriquf, however, only
dates since April 1977 when branch of the Institute of Agricultu-
tal Insurance (ISA) began operating in Chiriquf. This was a vear

after the principal offices of the Institute opened in Panami Ci
ty in 1976.

The impact of insurance on the supply of agricultural credit
in Chiriquf is defined according to the following criteria. First,
whether insurance is a factor taken into account in the selection
and supervision of clients at present or in the future. Second,
whether insurance affects the recovery rates of the bank's credit
funds. Third, whether insurance enables the banks to obtain addi-
tional external funds for agricultural credit. Fourth,
the implications of insurance as an instrument of agricultural po-
licy in the banking system. This analysis takes into account the
difference between private and state banks, and between commercial

and development banks.

The data are based on interviews with crop credit analysis
in banks with officers in David, the capital of Chiriquf Province.

The public sector includes the National Bank of Panama (BNP) and






the Agricultural Development Bank (BDA). The private sector inclu
des the Chase Manhattan Bank, of the United States banking system,
and the Fiduciary Bank, of the French banking system. The manager
of the branch office of the Institute of Agricultural Insurance in

David was also interviewed. The interviews were conducted during

November and December 1981.

Additional information was drawn from the personal banking
experience of two of the authors as credit analyst, with the Chase
Manhattan Bank, the National Bank of Panami4, the Fiduciary Bank,

and the Agricultural Development Bank.

Factors used in the Selection of Clients

As shown by Ockwell and Batterham, there is considerable variation among
and within finance institutions in regards to factors considered in appraising
rural or agricultural loan proporsals. The four banks studied for this paper
also show considerable variation in the criteria they use in selecting clients.

A major difference between the private and state banks is
that the state banks carry agricultural credit lines that are fi-
nanced by international development institutions which define the
type of clients who are elegible for such programs, according to
specific criteria. At present there are five international insti-
tutions which are funding programs for agricultural credit in the
state banks in Panam&. These are the Interamerican Development
Bank, the Agency for International Development, the International

Bank for Reconstruction and Development, better known as the World
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Bank, the Agricultural Development Fund (from Italy), and the
Venezuelan Investment Fund. The latter two work jointly with

the Interamerican Development Bank to provide the national official
institutions the matching funds required by the contracts with the
Interamerican Development Bank. In the latest negotiation between
the Interamerican Development Bank (IDB) and the Agricultural
Development Bank (BDA) in Panam&, the IDB suggested to the BDA
that the agricultural locans to clients be compulsorily insured.
However, this suggestion was not a conditioh s§ine qua non of the
contract and the officials of the BDA considered it only as a

technicallity during the negotiations.

Although in other Latin American countries like the Dominican
Republic private banks such as the Chase Manhattan Bank manage agri
cultural credit programs funded by international development insti-
tutions, in Panamd these funds are channeled only through official
ingtitutions of the public sector. Private banks in Panami, there-
fore, operate with their own funds, thus relying on their own inter
nal policies and the viability of their operations. As a consequen
ce, they screen their agricultural clients according to a minimum
amount for agricultural loans. For example, the Fiduciary Bank pre
sently requires $ 25,000, and the Chase Manhattan Bank $ 15,000, as

the minimum loan amount for farm purposes.

Although the BNP and the BDA are state banks with complementa-
ry functions and cooperative agreements to avoid duplication of

functions, a major difference between the two has been drawn. At
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present, agricultural insurance is compulsory for certain credit
lines with the BDA while the BNP only applies the insurance to
loans for cattle displayed and bought at fairs. Products selected
for insurance coverage follow the annual programming made by the

BDA and ISA according to national production plans of the Ministry

of Agricultural Development.

Since insurance is not required for regular loan proposals of
its agricultural clients, the BNP operates more along the lines of
private banks in the method used to assure the profitability of a
loan. 1In this regard, the National Bank gives equal value 1n prio
rity to the repayment capacity and profitability of the iocan. Ta-
ble 1 shows the variance in priorities given by agricultural credit
analysts to factor considered in appraising loan proporsals. It 1s
noted that collateral plays a minor role for the Agricultural Deve-
lopment Bank and the Chase Manhattan Bank. Due to its function as a
development bank that addresses the needs of small producers who
often do not have legally titled lands, the BDA underplays the role
of collateral and places greater value to the production history
and managerial ability of a client, to the extent that some of 1ts
clients have been sent to management courses sponsored by the Minis
try of Agricultural Development. Since most of its agricultural
loans are only for a period of a year, the Chase Manhattan Bank mi-
nimizes the role of collateral and uses mechanisms such as piedaing

of crops and animals to secure its loans.






Ingurance per §e is not a factor affecting the appraisal of
a proposal at present, not even for the Agricultural Development
Bank where insurance is compulsory for certain products. The lack
of interinstitutional support seems to be based on technicallities
and differences in internal policies. For instance, even though
the BDA extends insurance coverage from the moment it makes a
loan, the insurance representative does not confirm coverage until
an inspection has been made. This is particularly true in the case
of loans for cattle. First a loan made for a lot of cattle does
not mean that all the animals in the lot will be insured, as the
insurance representative may reject some of the animals after ins-
pecting them and exclude them from coverage. 1In other words, each
animal is insured individually while the loans was made for the
entire lot. Then, even tough ISA requires that bulls be purchased
from the Association of Cebu Cattle Breeders (Criadores de Ganado
Cebl en Panam& - CRICEPA), the animals registered with CRICEPA are
examined only for their phenotype. CRICEPA does not guarantee the
reproductive capacity nor the genotypic characteristics of its
animals. Neither does ISA require a microscopic test of the semén
nor an inspection of the offsprings for genotypic characteristics.
Since CRICEPA includes among its members some of the biggest cattle
owners in the country, this association could very well incur the
cost of guaranteeing their animals genotypically. The above
registered complaints from farmers, although petty as they may seem,

have a strong adverse effect among bank staffers towards the
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handling of insurance reiated paperwork.

To what extent agricultural insurance will affect the apprai-
sal of loans by private and state banks in the future will greatly
depend on more effective communication between 1ISA, bank person
nel, and producers. A general criticism from personnel in private
and state banks is the lack of information given by ISA credit

analysts and producers at the local level.

Supervision or Inspection of Clients

Maurice gives a list of benefits to the agricultural sector
brought about by inspection or supervision that insurance personnel
must give to its clients. Two of these benefits -adoption of new
technology and research feedback- were found to be significant in
the case of Panami where insurance is compulsory for certain credit
lines in the Agricultural Development Bank. Transferring technolo-
gical and research findings to producers should be an increasing
part of the role of a bank such as BDA. This development role of
technical assistance extends to ISA since most clients perceive
the insurance as a mechanism that benefits the bank, more than the

clients, due to the compulsory nature of the insurance. (Heckadon)

In practice, however, it was found that there is a lack of
interinstitutional coordination between the BDA and the Agricultu-

ral Insurance with regard to technical assistance.

Insurance personnel in Chiriquf argue that they cannot give

technical advice directly to producers because producers may






misinterpret the advice or not follow the instructions exactly,
and the insurance personnel may be blamed for adverse effects in
the production process. Insurance personnel, therefore, consider
that technical advice should be given by personnel from the Agri-
cultural Development Bank, and IDIAP, the Institute for Agricultu
ral Research. The four inspector and one veterinarian in the
Chiriquf branch of ISA only submit written reports of their field
observations to the Agricultural Development Bank. Project analysts
at the BDA, however, say that they are not aware of these reports.
BDA credit analysts, on the other hand, consider that they do not
have the time to do both office work and also be field technicians.
Producers, as reported by Heckadon, have therefore a legitimate
complaint in voicing their concern for the lack of technical assis

tance that they receive from any of the official agricultural ins-

titutions.

Technical assistance for clients of private banks is available
at a cost. There is a service charge for the field technical assis
tance on supervision provided by the National Bank, the Chase Manha
ttan Bank, and the Fiduciary Bank (table 2). All three banks pro-
vide this field service only once during the term of the loan.
Credit analysts at these banks, however, advise and discuss the

production process with clients whenever clients visit the banks.

Technical assistance and supervision is given to tobacco pro-

ducers in western Chiriquf by the two maior tobacco companies in






Panamd -Tabacalera Istmefia and Tabacalera Nacional- under an agree
ment with the Chase Manhattan Bank, the only bank that gives cre-
dit to tobacco producers who have been assured purchase and sale
of the crop by these two companies. After the tobacco has been harves
ted, the same plot is used for rice and corn which indirectly bene
fit from the residual effects in the soil of fertilizers, herbici-

des, and pesticides used for the tobacco.

Recovery Rates of Credit Funds

Pinance institutions for agricultural development are generates
characterized by a high rate of default. Crop credit insurance
helps to correct this by increasing the recovery rate and thus
prevent decapitalization of factors beyond the control of produ-
cers. In 1976, when the Agricultural Insurance Institute began its
operations, there was a severe drought in Panami that reduced the
recovery rate on corn loans at the Agricultural Development Bank to
54 per cent (Arcia and Pomareda). 1In subsequent years the recovery
rate increased to 80 per cent due, not only to normal climatic con
ditions, but also to the presence of the insurance. If another

bad year comes about, the 80 percent recovery rate would be kept

constant.

Credit analysts at the Agricultural Development Bank in Chiri
quf claim that they maintain in Chiriquf an annual recovery rate
that varies between 85 percent and 90 percent depending on the va-

rious programs or credit lines. Programs financed by the Interame






-10 -

rican Development Bank ordinarily have a recovery rate of 90 per-

cent since the IDB puts pressure on the BDA to correct the situa-

tions if default falls beyond 10 percent.

Default at the BDA also varies within the year depending on

the products and the production and marketing phases. With regard

to marketing, the BDA has an agreement with the Institute of Agri-
cultural Marketing (IMA) and with private milk plants to make de-

ductions from sales receipts to pay BDA loans whenever producers

sells their products at IMA or at private milk plants. Producers

must authorize the deductions, which very between 3 and 10 percent

of the sale. In the marketing of rice, the BDA posts its personnel

at road checkpoints to keep a record of sales of rice outside of

the Province. 1In 1981 the contraband on Costa Rica rice, brought

about by the devaluation of the Costa Rican currency, significantly

affected recovery rates. Some local producers did not give adecuate ca

re to their production and bougth Costa Rican rice for resale. Furthermore,
locally produced rice could not be marketed at private mills because of the glut
in the market caused by the Costa Rican rice. This situation has been further

agravated in Chiriqui by cattle contraband fram Costa Rica. The slow market and

the contraband have also adversely affected the recovery rate on cattle loans,

and it is highly suspected that it has caused an increase in insurance claims
far cattle.

In contrast,insurance is not a mechanism used to increase the recovery
rate at the National, Chase Manhattan, and Fiduciary banks. These
banks use other means to correct default and maintain a high reco-

very rates (table 3). It is noted that the Chase Manha-
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ttan Bank extends the term of a loan in special cases when produ-
cers are affected by climatic disasters or factors beyond the con
trol of the producers. For example, in 1979 coffee growers in
Chiriquf were affected by strong unseasonal winds which caused se-
vere damages to coffee trees that were then in full bloom. Coffee
producers who had loans with Chase Manhattan requested an ex-

tension of the terms of loans, which was granted by the bank.

All banks ultimately rely on legal action as a final mechanism
for recovery. Legal action is not politically adviseable for the
Agricultural Development Bank (Arcia and Pomareda); nevertheless,
it has been taken by the BDA in Chiriquf in a few cases where it

was suspected that funds were being diverted for non-agricultural

activities.

Agricultural Credit Policy and the Banking System

At present, the only national agricultural policy that has
been adopted by both private and states banks is Law 20 of July
1980, whereby the National Banking Commision authorized preferen-
tial interest rates on credit for qualified agricultural activities.
At the time the law became effective in October 1980, this preferen
tial interest rate was set at 14.25 per cent, while the normal inte
rest rate was at 18 percent. Under these conditions, clients were
granted, without any additional bureaucratic process, a discount or
subgidy of 3 to 7 percent on the interest for agricultural loans.

This benefit has amounted to $ 4.5 million between October 1980 and
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1981 (La Estrella de Panam&). The subsidy is recovered with !/,

percent of the interest on personal and commercial loans. With a

drop in the international interest rates in November and December

1981, the National Banking Commision announced that it will observe

the behavior of the interest rates in order to adjust them according

ly, thus maintaining the stability of preferential interest rates for

the agricultural sector.

Prior to 1980, the National Banking Commision, pursuant to Ar-

ticle 1, Law 95 of November 1974, had been granting a similar com

pensation to banks and finance institutions that gave credit to the

agricultural sector and manufacturing industries (Comisibén Bancaria
Nacional 1975).

In addition to this type of compensation or subsidy, state banks

have maintained interest rates lower than private banks. The Natio-

nal Bank usually keeps its interest 1 or 2 percent lower than priva-

te banks. Table 4 shows the subsidized interest rates as of June 3,

1981 at the Agricultural Development Bank. The BDA rates are even

lower than at the National Bank, varying between 9 and 11 percent

for the majority ot the programs.

Compared with total credit granted by the BDA in the entire

country in 1980, the amount of credit for Chiriquf represents the

highest percentages of all the provinces. However, only rice, corn,

sorghum, beans, and cattle are insured at the BDA Chiriquif branch,

even though credit is given for other products.






-13 -

Regardless of the subsidv, the real interest rate includes

service charges for technical aaricultural supervision at the

Chase Manhattan, Fiduciary. and National Banks. Insurance premium

at the Agricultural Develomment Bank can also be congidered as part

of the real interest rate. "a convenient device to raise interest

rates without raising interest rates" (Aubev and Hogan). In this
regard. small mechanized rice producers in Chiriaquf who are clients

at the BDA do consider the insurance premium as an added cost that

decreases the amount of the loan (Heckadon).

Although credit insuranée is part of the national agricultu-
ral policy, it is doubtful that private banks like the Chase Manha
ttan Bank and the Fiduciary, or even the National Bank, will adopt
it in the near future as part of their agricultural credit programs.
All of these banks fear that they might lose clients, and incur
their ill-will, if they adopt a compulsory insurance program.
Moreover, these banks consider that they have many years of expe-
rience with agricultural credit without having suffered great risks.
Nevertheless, they do not disregard the possibility that in the fu-
ture they may recommend their clients to purchase credit insurance,
in the same way that Chase recommends life insurance to clients
who have saving accounts of $ 1,000 or over. For this to happen,
these banks recommend that the Agricultural Insurance Institute un-

dertake a more effective promotional and educational campaign among

producers.
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Summary and Conclusions

The impact of insurance on the supply of agricultural credit
in Chiriquf Province, Republic of Panami, has been analyzed accor
ding to the selection and supervision of clients, recovery rates of
credit funds, the negotiation for international funding and the im

pltcations of national aaricultural policy on private and state

banks.

Insurance it was found, is not a factor presently influencing
the selections of clients at private and state banks, not even at
the Agricultural Development Bank where it is compulsory. If the
Institute of Agricultural Insurance establishes more effective
means of communications with credit analysts and producers, then
insurance may possibly affect the appraisal of loans. For insuran
ce to be more attractive and better understood by credit analysts
and producers, more actuarial studies are needed, particularly with

regard to life and health insurance of producers.

Many of the present shortcomings of credit insurance are lo-
gistical in nature. For instance, the procedure to claim insurance
on the death of an animal easily lends itself to hide animals from
view of the inspector. Insurance can be claimed by turning in the
branded ear of an insured animal, followed by an inspection to con
firm the death of the animal within 72 hours after it occurred.

Death of the animals is usually attributed to unpredictable causes

like snakebites, lightning, and falls.
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The Agricultural Development Bank and the Institute of Agri-
cultural Marketing also need to set a better example with regard

to their own timing in the granting of loans and the payment of

pProducts purchased. Prolonged delays in the granting of loans by

the BDA often have adverse effects in the production process

(Heckadon). Delayed business processes reduce credibility in the

institution and effect the moral climate required of the clients.

This situation is obviously not convenient for ISA.

To reduce delays in the loan process, it is adviseable that
the Agricultural Development Bank and the Institute of Agricultural

Insurance reach an agreement on the dates that are critical in the

various production processes. More coordination is therefore needed

on the elaboration of an agricultural calendar whereby the disburse
ment of funds may be better matched with the production process. Si
milarly, the lack of interinstitutional coordination extends to

technical assistance. It should also be corrected.

Private banks have their own mechanisms to prevent default
and assure a high recovery rate on their funds. The Chase Manhattan,

for example, extends the term of a loan in case of climatic disasters

or factors beyond the control of producers. Such a measure is a com

parative alternative to the use of compulsory insurance at the Agri
cultural Development Bahk as a preventive measure against default.
As a mechanism against default, credit insurance has been discussed

in the negotiations between the Agricultural Development Bank and

the Interamerican Development Bank. BDA negotiators, however, do
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not consider insurance as a necessary conditjon te obtain such inter
national funding.

Although credit insurance has helped to increase the recovery
rate on loang at the BDA, the effect on the entire BDA portfolio
seems to be not significant enough to warrant more interest from
part of the BDA. Due to the precautionary nature of an ingurance
program it is recommended that ISA steps up its information and pro

motion efforts to maintain interest in its program during normal

years.
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I - INTRODUCTION

HISTORICAL DEVELOPMENT

The first experience with crop insurance in Brazil
dated 1954 when Decree-Law 2168 (01/11/1954). created the National
Crop Insurance Company (Companhia Nacional de Seguro Agricola).
The primary objective of the compan&*was to develop progressively
an experience with crop insurance in the country. The Decree-Law
73 (11/12/1966) ceased the operations of this company. Several
reasons contributed to the failure of this preliminary experience
with crop insurance in Brazil. Among several others it should be
mentioned premium underating, inadequacy of the insurance
contracts, deficient fuhding to back the losses of the beginning
years and the lack of trained personnel. The concentrations of
risks in a small number of operations also contributed to the
failure of the company.

Decree-Law No. 73 institutionalized the private
insurance in Brazil, created the National Council of Private
Insurance (CNSP) and declared crop insurance to be compulsory in
all states of the country. Furthermore, it created the Crop
Insurance Stabilization Fund, within the administrative
supervision of the Institute of Reinsurance of Brazil (IRB) to
support the operations of crop insurance in Brazil. This decree
set the legal foundations of the crop insurance in the country.

The CNSP aproved through Resolution 5/70 (7/14/1970)
the requlations of the crop insurance in the state of Sao Paulo,
in an experimental basis, to be managed by COSESP - a state owned
insurance coﬁpany. This resolution is considered the first step
to set forth detailed regulations for the crop insurance in the
country. Two years later Resolution 2/72 extended the same set

of reguiations to the state of Minas Gerais through COSEMGE - a
state. owned insurance company.

Resolution 5/70 structured both the compulsory and
the voluntary insurances, being the former linked to credit
operations and the latter linked to farm assets. The norms and
regulations of this resolution placed this crop insurance system






- 02 -

under the coverage of Crop Insurance Stabilization Fund (FESR),
managed by the In<titute of Reinsurance of Brazil (IRB).
Therefore although the crop insurance systems of Sao Paulo and
Minas Gerais are managed by state owned agencies, they are fully
reqgulated by private insurance dispositions.

According to Resolution 5/70 coverage should be
written, on a compulsory basis, on crop and livestock production
credit, covering all the credit value granted on farm assets such
as buildings, vehicles and machinery, under a financing operation,
on any farm asset offered as a collateral _in a credit operation,
on any either stored or financed product subject to a marketing
credit operation. Also'a temporary life insurance was created in
order to guarantee the payment of the balance due in the event of
death of the insured. All other farm assets not subject to a

credit operation would be elegible for an insurance, but on a
voluntary basis.

In 1973 the Federal Government created the PROAGRO,
Programa de Garantia da Atividade Agrovecuaria (Program of
Guarantee of Agricultural Activities) through Law 5969 (12/11/1973)
According to the new program all regulation on this insurance
should be approved by the National Monetary Council (CMN), and
the program itself should be administrated by the Central Bank
(BACEN) . The program was not experimental and would cover all
states and all crops financed under the National System of
Agricultural Credit (SNCR). In terms of the amount of- resources

engaged in the program, this is by far the most important crop
insurance system in Brazil.

Nevertheless the other two state level programs are

extremely interesting experiences of crop insurance on technical
grounds.

Therefore, Brazil has at present two crop
insurance systems in operation, one handled through state
agencies such as in the states of Sao Paulo and Minas Gerais and

the other handled by the Central Bank which is the PROAGRO. All
of them are all-risk insurances.

Prior to 1973, the year when PROAGRO was created,
Federal Government acted as the sole guarantor of crop and
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liwvestock losses in calamitous years, specially in drought-
stricken areas suca as the Northeast. In disaster years,
indiscriminate cancellations of credit debt was the only solution
to avoid farmers' bankruptcy. In cases of localized losses,
credit payment postponement was adopted as a partial solution,
with an extra problem to credit expansion and monetary policy,
since credit was subsidized through interest ratesi{

At last, a final comment on the interest of private
insurance company participation in crop insurance in Brazil is in
order. Although the legislétion has established the compulsoriety
of crop insurance to all credit operations, only the states of
Sao Paulo and Minas defais implemented this kind of a program.
Private insurance companies found it rather complex, operationally
expzansive and demanding heavy technical assistance. The only
branch believed to be atractive was farm assets, such as
buildings, livestock and machinery. Incidentally, according to
the experience in both states those are the insurance branches
which proved to be highly profitable, even at low premium rates.

Therefore, the participation of private companies
is still virtually none.

The following sections of this paper will present
and discuss the exﬁerience of each of the programs in Brazil. A
final section will present some concluding comments on the
overall experience in crop insurance in Brazil.

II - PROAGRO

I - INTRODUCTION

Together with the Minimum Price Program and a
policy.of subsidized farm credit, PROAGRO is one of the most
important short-run instrument of agricultural policy in Brazil.
After the severe droughts which struck the country in the two
consecutive years of 1978 and 1979, the government decided to
place agriculture among the top economic priorifies. In order to

Y/ Decapitalization and erosion of agricultural credit funds under the system:
of credit payment postponement, under inflation rates fram 40 to 80% and
agricultural crodit interest rates ranging from 18 to 45%, is quite high.
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stimulate output expansion, and reduce food inports, the selected
i nstruments were those with a high potential impact on reducing
uncertainty, such as an aggressive Minimum Price Policy and a
program like PROAGRO. A policy of increasing liquidity of farming,
through a broad credit program was also implemented.

Considering not only the policy drive behind the
program, but also its results in terms of loss ratios and implicit
subsidies, PROAGRO is more a kind of a government program, at
highly subsidized levels, than a crop insurance system. It was
viewed by farmers and policy makers as an ‘integrated part of a

comprehensive program of new government incentives to foster
output expansion.

Characteristically, PROAGRO is intended to be an
insurance or short term credit. In one sense it is a way of
insulating farmers from financial disaster. It is intended to
provide farmers with increased confidence in taking risk in
borrowing. On the other hand it greatly strengthened the financia.
position of credit institutions operating in agricultural credit.
In short, it represents a way of aleviating both internal and
external capital rationing on agricultural credit. In fact, it
improves the position of the farmers in relation to credit
institutions which, in the absense of such a program, could select
only the low-risk farmers to grant credit.

The program started in 1973 under law 5969 which
established that the program should be supervised by the National
Monetary Council (CMN) and administered by the Central Bank
(BACEN) . It also stipulated that the basic premium rate should
not exceed 1% on any credit operation, either for production or
investment. Besides the revenue from the premium rates, the
program would be funded through resources allocated by the
Federal Budget, under the control of CMN. The limit of coverage
was restricted to a maximum of 80% of the credit granted.

II - OVERALL FEATURES OF THE PROGRAM

The stated objectives of the program are: (a) to
relieve farmers from financial obligations of credit on
production, investment and on farm assets in the event of naturai
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disasters and uncontrolled plagues and diseases; and (b) to
stimulate the adoption of modern technology under the supervision
of extension service. In this concern the farmer is obliged to
use the best available technology capable of insuring the
proposed yields.

-

Prior to 1980 the program was VOluntary. Due to the
relatively poor performance of the program in terms of the high
volume of indemnities, some changes gradually took place. In 1980
PROAGRO became compulsory for all crop and livestock production
credit operations. It remained voluntary for investment credit
operations. Concurrently the premium rate was raised to 3% in
production credit granted under no specifications of technology:;
i.e. farmers' own technblogyl(

The program also automatically excluded the same
crop indemnifyied in the previous 2 years, with the same cause
and in the same area (except when the repetition of the same
cause is considered by extension services as an intirely random
event).

Insurance is written mainly against excess rainfall,
frost, hail, drought, rainstorm, freeze, windstorm, strong
temperature variation and lightning. Coverage also includés any
natural phenomena which may have any consequence on production
and any plague or disease whithout a known method of control.

It does not cover fortuitous fire, except if caused by lightning.
Therefore it is an all-risk insurance in which any unavoidable
loss is elegible for compensation.

PROAGRO covers the balance due of the capital, up
to the limit of the credit upon which the premium had been
charged, the portion of farmérs' owned resources, aforesaid in
the credit arrangement, except if the farmer had excluded this
portion from the insurance, and, finally, all the financial
chargpg (interest rates and taxes) included in the balance due.

An important feature of PROAGRO is that coverage
is due for indemnity only if the revenue, resulting from the sale

Y/ A farmer is elegible for the lower rate of 1% if he spends at least
15% of his production budget in modern imputs, such as fertilizer and
improved seeds.
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of any portion of production, is not enough to pay for the loan.
In other words, in case of partial loss, from the value of the
indemnity there must be deducted the revenue from sales of the
remaining production. The farmer is obliged to make a deposit
corresponding to any sale of the product on the credit account
and also to present all document refering to all sales made.
When the quantity harvested, sold at market prices, is just

enough tc cover the balance due, no indemnity is paid, no matter
whether yields have been below normal.

Today, the amount of indemnity is less if the crop
is not harvested, and substantially less if the crop is destroyed
at early stages of cultivation. Indemnity is virtually zero if an
area seeded with one crop (for example rice) is also seeded with
pasture. This prohibition avoids using PROAGRO indemnity to
partially finance the costs of seeding pasture, a reasonably
large cause of heavy indemnities in the past. All these procedures
restrict the amount of indemnities close to the investment which
the insured farmer has effectively made in the crop.

III - PREMIUM RATES

In the past, since 1973, when the prégram was
created, farmers were charged a flat rate of 1%, which covered up
to 80% of the credit granted.

’

In 1980 new directions were adopted in agricultural
credit in Brazil. Interest rates were raised and the share of
VBC (the out - of - porket costs of production) financed under
subgidized interest rates was reduced from 100% to 60% for large
farmers and from 100% to 80% for medium-size farmers. In practice,
however, the vast majority of these farmers had to borrow from
financial institutions the remaining of the cash necessary to
face pfoduction expenses, or draw from their own capital reserves.

.

According to PROAGRO dispositions, this share of
the capital was not insured and, without guarantee farmers would
heither engage their own resources nor borrow. In order to avoid
farmers' lack of interest on increasing production and a self
imposition of internal capital rationing, with obvious
congequences upon output and productivity, and, at the same time,
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in order to increase premium revenue to face a prospective higher
level of indemnities, coverage was extended in 1981 on a voluntary
basis, up to 100% of VBC financed at increasing premium rates

(see table below). Nevertheless the 70% minimum coverage of VBC
remained compulsory.

On the other hand, the relatively high
concentration of indemnities on few,K crops (wheat and rice,
predominatly)l-/ and for almost the same number of farmers and
about the same regions suggested that the flat 1% premium rate
should be progressively increased, particularly for those farmers
who more often receive'.a indemnities from PROAGRO.

Therefore the premium rates were established in an
increasing way in two dimensions, both with the percent of
coverage of VBC and with the frequency in which the farmer

received indemnities from PROAGRO in the past (see again the
table below).

IV - AN ASSESSMENT OF THE PERFORMANCE OF THE PROGRAM

During the 6 - year period (Table Al) PROAGRO
presented extremely high loss ratios, particularly in the first
two years, with ratios over 40.0. In 1975 severe losses in wheat
and rice contributed to the mentioned ratios. PROAGRO accumulated
heavy losses at the beginning. It is worth noting that the losses
of the first two years were sub'stantially higher than the losses
of 1978 and 1979, the years of severe drought in agriculture.

One possible reason to explain the extremely high
loss ratios such as 40.1 and 42.1 in 1975 and 1976 respectively
is the fact that premium rates did not correspond to the risk
attached to crops insured. A simple comparison with the rates
charged by COSESP in Sao Paulo indicates that, under the system

Y/ Indemities for wheat started with 3.7% of total value of production in
1976 and reached 22.4% in 1980. Data below show the increasing size of
the indemities in relation to output value from 1976 to 1980.

YEAR 1976 1977 1978 © 1979 1980
OUTPUT VALUE (IN CR$ Millions 6710 6550 11126 15541 31860
INDEMNITY (IN CR$ Millions) 245 405 607 1600 7141

INDEMNTTY / OUTPUT VALLE (3) 3.7 6.2 5.5 10.3  22.4
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TABLE OF PROGRESSIVE PREMIUM RATES

I - PRODUCTION CREDIT GRANTED UNDER TECHNICAL ASSISTANCE (EXTENSION
SERVICE)

0 J 1 2 3
PREMIUM RATES
(%)
70 1:00 3.00 5.00 7.00
80 2.50 4.50 7.50 11.00
20 3.50 6.00 10.00 15.00
100 5.50 8.00 12.50 18.50

II - PRODUCTION CREDIT GRANTED UNDER FARMERS OWN CHOICE OF TECHNIQUES

NUMBER OF 0 N > ou 3
INDEMNITTES
*
LEVEL OF *)
OOVERAGE OF
VEC PREMIUM RATES
(%) (%)
20 3.00 5.00 7.00
80 4.50 7.50 11.00
% 6.00 10.00 15.00
100 8.00 12.50 18.50

(*) Number of indemnities paid to the same farmer, in the last three
years and in the same region.
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of voluntary participation, in order to equate premiums to
indemnities in crops such as rice and corn, the premium rates
should not have been lower than 6%. The flat premium rate of 1%
was therefore heavily subsidised. As a matter of fact, farmers
paid in effect a contribution, instead of a premium rate; the
governnent paying the remaining 5 points percent.

Another reason for the early losses was that farmers
very often seeded pasture together with rice and if the rice crop
was destroyed they claimed indemnities on rice. This practice was
forbidden, but caused heavy losses to the program.

As a resuylt of the changes introduced in 1979 and
effective in 1980 the loss ratio dropped in the latter year. In
1980 PROAGRO became compulsory, which broaded the base of
contribution. The loss ratio dropped to 2.74.

While the program was voluntary, only a rélatively
small number of participants adhered to the program. The losses
were at the beginning concentrated in wheat and upland rice
("arroz de sequeiro"). Although there are no reliable statistics
available, only the high - risk farmers and regions adhered to the
program. Low premium rates in effect atracted operations of high
risk. In some sense it was easier to collect indemnity than to
cultivate the crop properly.

It must be emphasized that after few years of
program operation substantial changes were imposed to -the system,
with relatively reasonable improvement in the performance of
the program.

Table A2 shows the participation of indemnities of
individual crops in the total volume of indemnities of PROAGRO
from 1979 to 1981. Wheat participation is in fact quite high,
ranging from 29% in 1981 to 52% in 1979. This crop will be
particularly affected by the recently adopted system of
progrgésive premium rates. It must be said that wheat to a great
extent motivated the adoption of the progressive rates for
repetitive events. ' .

Besides wheat, rice takes a good portion of total
indemnities of the program: 18% in 1979 and 21% in 1981. All the
other crop participation ranged from 1 to 5%. Therefore these
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results suggest the need of a study to estimate the amount of
expected volume of indemnities, taking the historical distribution
of yields of wheat and rice, in order to compare the expected to
actual volume of indemnities. '

Table A3 shows the sources of funds and the
expenditure with the program. It shows that in 1976 and 1977 the
Federal Budget was the predominant source of funds to cover the
losses of the program. In the following two years of 1978 and
1979, resources from the Monetary Budget were chanelled to
PROAGRO. These last resources should be recovered because they
represent monetary expansion and the Monetary Budget is not
supposed to have fiscal funds. In 1980, the funds from the
Federal Budget and premium revenue were the predominant sources
of funds used to cover the expenditure of the program.

This data shows not only how much PROAGRO depends
on external sources of funds but also how vulnerable the whole
program is. Although in 1980 the premium revenue became quite
important as a source of funds, still the Federal Budget had to
cover over 50% of the costs of the program. It is desirable, in
order for PROAGRO to subsist, to reduce its dependence on the
Federal Budget. From 1979 to 1980 the contribution of the Federal
Budget increased from 113 million fb 7801 million cruzeiros,
which is quite an increase.

Finally, in terms of payments, the commission of the
extension service has presented a decreasing participation in
program's total costs. From 14.6% in 1976, it reached 4.3% in 1980.

The results for 1980 greatly reflect the fact that
PROAGRO became compulsory. For example, premium revenue increased
almost 44 times, while indemnities increased only 5 times. It
must be taken into account that 1980 was an exceptionally good
year in terms of yields. However, there is a considerable
1mpro€ement in the performance of the program with compulsoriety.
The loss ratio has dropped in 1980 to 2.7 (Table Al), which is
now an acceptable level for this ratio.

V. = CONCLUDING REMARKS

PROAGRO was, when it started, a temerity.
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It did not start in an experimental basis. It had to learn from
its own experience, with relatively high losses at the beginning.
The personnel from extension services and from financial
institutions had to learn in practice, even having no previous

. experience of this sort.

Some corrections of early directions were adopted,
such as compulsoriety, increase in premium rates, voluntary
coverage from 70 to 100%, including ihe coverage of farmers'
owned resources.

To some extent, PROAGRO is 56211 much concentrated
on relatively few farmers, compared to the total number of
farmers in Brazil. But so is agricultural credit. Since we cannot
separate one from the other the program further aggravates the
distribution and equity problem of subsidized and fully insured
agricultural credit in Brazil. We must realize that PROAGRO
increased immensely the attractiveness of borrowing, beyond to
much extent the attractiveness of subsidized interest rates.

PROAGRO being the most important crop insurance in
Brazil, and furthler anticipating the next two state systems, we
must say that there is no production insurance in the country.
All of them, predominantly PROAGRO,' are credit insurances.

However there are a few positive aspects in PROAGRO.
In the first place, the financial institutions only started to
operate with small farmers, in a significant volume ‘of
operations, when credit was covered under the system. In this
line, PROAGRO contributed to extend credit operations to medium
size farms and small farms; both, under supervised credit and
credit without any technology.

Secondly, there is a consensus that modern
technology envolves risk of capital losses, sometimes to a
high level. There is positive need for protection of credit, if
thecnology is to be adopted at a fast rate in agriculture.

Finally, the financial institutions, under credit
protection of this kind, would be induced to operate with
landless farmers. In the absence of such a program, in a country
like Brazil, with a large proportion of landless farmers, this
Program has a high pay off if banks require "less" collateral
to‘their loans.
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A key question is in order at this point: what is
the price we must pay in order to have a simplified system of
crop insurance in operation? PROAGRO is a relatively simple
insurance system to operate, compared to other systems. Loss
verification and checking is relatively simple.

If there is some suspicion of fraud, it must be
considered that: (a) when large areas of crop production are
destroyed by events such as drought, for example, overaccumulatior
of damage verification causes quality of the services of
inspection to drop; and (b) although program is now 5 years old
there is still much need for training personnel in the task of
checking the losses.

The question is whether the losses with the program
are justifiable in terms of a broad range of benefits
(technological change, operations with landless farmers, etc.).
Although there is a- full recognition of the benefits of the
program, there exists also consensus among government policy-makers
that losses must be brought to reasonable proportions if the
program is to be ~ontinued. If the losses which occured in the
past had persisted, the program would have been discontinued. It
is hoped that the recent changes will bring about a considerable
improvement in the performance of the program. The program
inaugurates a second probatory period, we must say.

PROAGRO is in some sense a compromise solution
between a complex system of crop insurance and a credit insurance.
Provided that the losses can be kept within manageable proportions.
not requiring substantial provisions frar theFederal Budget,
specially under the new changes introduced in 1980 and 1981, the
system will work.

Nothing prevents that in the future we could combine
a government credit insurance system with a private complementaticr
of coverage through private insurance companies. Government would
contiﬁue to subsidize the premium rates up to the coverage of 70%
of credit, or subsidize indemnities paid. And, at the same time,
in the margin, private insurance ccmpanies would provide the
additional coverage necessary to reach 100% at the progressive
premium rates.

The idea is to leave the additional coverage to be
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made by private insurance companies. The government would take the
bulk of the losses in case of a severe drought, for example; the
governmeht would therefore back the whole system by providing a
"insurance" on 70% of the credit granted.

In this sense variations among regions and
differences among individual farmers and crops would have their
indemnities paid by other private insurers, such as insurance
companies. This would be the beginning of a process of

privatization of credit insurance in the Brazilian agriculture.

Finally, for the_near future, with the gradual
elimination of subsidized interest rates in agriculture, the role
of PROAGRO will become extremely important, both for borrowers
and for lenders in agricultural credit, as a guarantee against
risk. Not only the outright raise in annual interest rates (from
20 to 45%), but also the gradual reduction of the portion of the
credit granted at subsidized rates (which in fact further
reinforces the move towards higher rates, since the farmer must
borrow the difference at market rates) reveals the government
desire to push medium-size and large farmers to market rates,
although gradually. Therefore in this context PROAGRO will be
extremely important in the coming years.

III - CROP INSURANCE IN SAO PAULO

I - INTRODUCTION

The first experience of crop insurance in Brazil
occured in the State of Sao Paulo. In 1939 an experimental
insurance was written against ﬁail for cotton growers. In 1952
coverage was written on grapes, also against hail. Finally in 1954
the same type of insurance was extended to garden crops and fruits

against grost. All of them were fully supported by the State
Secretary of Agriculture.

What is now the crop insurance system of Sao Paulo
started with that previous exverience and was further developed
after three important events: The Decree-Law 73 of 1966 which
Created the national insurance regulations and established the
Ccompulsoriety of agricultural insurance in Brazil, the foundation
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of COSESP in 1967 and the Resolution 5/70 which authorized COSESP
to operate in crop insurance in an experimental basis in the state.

All-risk insurance only appeared in 1974, initially
for cotton. Later on this insurance was extended to other crops.

It covers all meteorological events, aﬁd plagues and diseases
which do not have a known method of control. Today, coverage is
written on cotton, grapes, peénuts,:corn, soybeans, bananas,
wheat, garden crops, forests and livestock. Last year, coverage
written on potatoes and tomatoes was supre.s_g_ed due to the
relatively poor performance of results and lack of interest on
part of farmers. Although Resolution 5/70 authorized insurance on
farm assets, COSESP has no coverage written in this line.

Except for cotton, which is strictly compulsory,
all other insurances are voluntary. The insurance is written
against hail, frost, drought, excessive rainfall, rainstorm,
windstorm, fire (on forests) and uncontrolled plagues and diseases.

Coverage is based on an estimated value of
out-of-pocket costs - the VCM (the maximum conventioanl value)
which is established according to types of farm practices. For

permanent crops coverage is established on the basis of yearly
expenditure on plant care.

The three levels of VCM are calculated according to
technical coefficients of cost of production recommen@ed by
experimental stations and extension services. Type A of VCM is
based in the best technology available; type B roughly correspond
to the state average costs of production; and type C is the farm
practice which uses a minimum amount of modern inputs.

(1]

In terms of indemnities if the area insured had a
100% loss, a technician will calculate all expenses incurred by
the farmer until the date of the loss. If the farmer replants
the area, the technician will also calculate the costs of
teplahting the area, and the indemnity fully covers the initial

losses. In case of partial‘ losses indemnities are made based in
the following formula:

IV = MIV - (RP x MP),
in which IV is the amount of the indemnity paid, MIV is the
maximum amount insured (out-of-pocket cost of production), RP is
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the production harvested after the loss and MP is the guaranteed
oficial Minimum Pricel{

The operations are fully backed by the Crop
Insurance Stabilization Fund, under the supervision of IRB. IRB
reinsures all operations on a quota-share basis (80%) of the
risk written by COSESP, which keeps 20% of the responsibility
of all insurance. IRB further passes part of the 80% to almost
all insurance companies in the countfy.

The state government developed this system al least
in part as a response to constant losses dﬂ;-to damages in crops
such as grapes, cotton-and grains, caused predominantly by
excessive rainfall and rainstorm (50% of the total value of
indemnities paid), hail (15%), windstorm (15%) and drought,
which required financial resources of the state to help farmers.

A broad insurance system could avoid large disbursement of
resources on the part of the state government and the postponement
of crop credit debt at subsidized interest on the part of state
owned financial institutions.

II - PREMIUM RATES

Premium rates, expressed in terms of percent, are
directly applied to out-of-pocket costs calculated by COSESP, in
the starting balance due of the credit operation. The table below
presents a picture of the evolution of the rates over'time. It
shows a comparison between original and present rates.

1/ This insurance might be properly termed "agricultural crop credit insurance”.
Besides crops, the insurance includes all other farm activities, such as
farm asset insurance, liability insurance on animals, fire insurance on
farests, etc,







- 16 -

CROP. INSURANCE IN SAO PAULO
PREMIUM RATES
RESOLUTION 5/70 AND PRESENT RATES

RESOLUTION 5/70 PRESENT SITUATION
(1970) (1981)
Premium Premium
Rates Rates
(%) (%)
Crops 2.5 |Cotton 2.5
Grapes 5.0
Corn, Soybeans and
Peanuts 6.5
Wheat 7.01/
Potatoes 8.01/
Tomatoes 8.0=
Banana 5.0
Irrigated Edible
Beans 3.5
Suchini, Carots,
Green Pepper, Letuce,
Cucumber 4.5
Livestock from 3.55 to 4.5 |Cattle from 2.5 to 3.5
Horses from 4.0 to 4.5
Forests from .95 to 2.8

1/ These two insurances were canceled in 1981.

Resolution 5/70 fixed in 2.5 the minimum rate for
compulsory crop insurance. This rate was maintained for cottonl{
in part due to low loss ratios which made this particular
insurance quite successful. Also cotton is a compulsory
insurance. All other crops, including grapes, which is
incidentally an operation as old as cotton, have premium rates
as high as‘S and 6%. Wheat rates reach 7%, which is quite high.

COSESP revised rates several times in the past
five years. For potatoes and tomatoes the rates were 5% at the
beginning. In 1981 when the insurance was cancelled this rate
reacheé 8%. For corn, soybeans and peanuts the premium rate was
raised form 5 to 6.5%. But still premium revenue was low
compared to indemnities paid. .

1/ Higher levels of productivity, which correspond to higher cost have
higher rates: 3.5% for the highest technology A and 3% for technology
B (state average cost of production).
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Premium rates in voluntary crops were raised as
an atempt to redv~e loss ratios over time, given the results
presented in early years of operation. Given the relatively
good results of livestock coverage, cattle premium rates were
considerably reduced. Also irrigated crops have lower rates.

In sum, given previous premium underating for
relatively high-risk crops, with the 2.5% suggested by
Resolution 5/70, the rates were gradually adjusted up to levels
as high as 5 to 7%.

Voluntary and low participatiodn in crop insurance
systems, coupled with relativély high loss ratios sometimes
forces insurance compaﬁies to raise premium rates in order to
equate premium revenue .to indemnities paid. Sometimes this is
a self-defeating policy.FIf participation is already low,
raising premium rates will result in even lower program
participation on the part of the farmers. The elasticity of
program participation with respect to premium rates is quite
high, mainly at premium rate levels as high as 6 and 7%.
Participation concentrates in risky farmers and high risk
operations, and operational costs increases over time.

Therefore, a raise in, premium rates brings forth
a need for another raise in the rates. If this process goes on
and on, even in a small group of products with a large program,
excessive loss ratios which are a natural consequence of this process
can jeopardize the entire program.

In order to cut deep losses with potatoes and
tomatoes COSESP decided to cancel these two insurances when
premium rates reached 8%, as we shall see ahead.

III - A REVIEW OF THE EXPERIENCE

This part of the'paper examines the experience
with COSESP all-risk crop insurance. Our analysis focuses
Primarily on cotton and grapes insurances, both of which
operated throughout the l7-yeaf period 1965/1981 for which there
are data available. Data for these two crops are presented in
tables Bl and B2 in the Appendix.
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COTTON

This is a pioneer insurance in Brazil, operated
for 41 years in the State of Sao Paulo. It covers all cotton

growers of the state, even the small farmer who does not have
access .to credit.

During the l17-year period 1965/1981 reported in
Table Bl, the cotton program had a loss ratio below 1.00 in 12

years. Despite the two years of high losses (1976 and 1978),
the cumulative premium revenues exceeded indemnities for the
first 6 years of the period until 1971. Then a surplus of
cumulative premiums reéppeared afterwards for three consecutive
years. Since a company such as COSESP would be, and in fact is,
highly sensitive to highéloss years, particularly at the
beginning, the reported loss ratios made the program gquite

successfull: high-loss years occured after a premium surplus
had been accumalated.

For cotton, the annual loss ratios ranged from
.44 to 2.03, and average 1.21 in the l17-year period; which is
a quite satisfactory result.

Nearly all of the elegible cotton acreage is
insured. The data below further reinforces this observation.

YEARS (SELECTED YEARS) 1966 1968 1970 1972 1974 1976 1978 1980

AREA CULTIVATED (IN -

1000 Ha) 477 338 702 630 395 223 345 276
AREA INSURED (IN

1000 Ha) 474 338 641 594 379 220 339 276

AREA INSURED/CULTIVATED .99 1.000 .91 .94 .9%6 .99 .98 1.00

Furthermore damaged area represented a small
proportion of total area insured and total area cultivated. In
the 1ll-year period from 1965 to 1975 area damaged did not exceed

6% of total area insured, with four years with proportions as
low as 2% in the period.

In the State of S3o Paulo soybeans replaced cotton
in many important producing countles Average insured area

droped from 517 720 hectares per year in the period 1965-1973
to 305 005 hectares in the period 1973-1981. This partially
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contributed to the relatively poor performance of the crop
insurance in Sao Paulo in the last few years.

GRAPES

The results for grapes are not as good as the ones
for cotton. During the l7-year period feported in Table B2 the
annual loss ratios ranged from .34 to 2.88, and average 1.82;
which is higher than the average for _.cotton. The grape program
had a loss ratio below 1.00 in half of the years. In the other
half the ratio approached 2.00 in 5 years. In two years the
ratio was higher than 2.00. At the beginning of the period 3
consecutive years presented loss ratios below 1.00; but this
period was followed by a 5-year period of ratios above 1.00.

The number of trees damaged was quite high. The
percent of damaged over insured trees ranged from 18 to 92%.
Considering that almost all trees are insured the amount of the

crop damaged is quite high. In 7 of the 17 years damages reached
over 40% of the insured trees.

Corsidering that the premium rate for grapes has
reached 5%, there is not much way of increasing this rate in
order to improve the results.

POTATOES, TOMATOES AND BANANAS

In the case of these crops, excessive losses like
the ones presented in table B3 can jeopardize the success of the
entire program. Given the low level of participation (the
insurance is voluntary) and the concentration in high-risk
operations (since only the high-risk regions and farmers adhere
to the program) the loss ratios where gquite high.

Coverage written on potatoes and tomatoes started
in 1975. After the last three years of high loss ratios (1978,
1979 and 1980) the coverage was canceled.

Coverage written on bananas started in 1979 and
like potatoes the results of the operation in terms of loss

ratios are extremely poor: loss ratios of 5.82 in 1979 and 5.00
in 1980.

This group of vroducts presented an extremely poor
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performance in the experimental phase. Two have been canceled
and possibly the insurance on bananas will also be discontinued.

In sum, low farmer participation, to a great extend
motivated by the relatively high premium rates, was the dominant
reason to discontinue the program. In potatoes, from the 105
farmers who adhered to the program at the beginning,
participation was only of 23 .farmer.s in 1980. In the case of

tomatoes the participation dropped'from 28 farmers in 1975 te
5 4in .1981.

GRAINS AND LIVESTOCK

The resuits for this group of products are presentec
in Table B4. Although the results in terms of loss ratios are
still rather poor for feéd-grains and wheat, the results for
livestock are rather encouraging. The results for livestock help
to understand why the premium rates dropped from 3.55%
established in Resolution 5/70 to 2.5% (presente rate for cattle).

Farmer's interest in insurance on peanuts,
soybeans and corn has decreased overtime.

In must be said that it is particularly hard to
evaluate a program only 6-years old; having two years of drought
in the period (1978 and 1979). The loss ratios for corn in 1979
was 16.19, soybeans in 1979 was 8.51 and wheat in 1978 was 12.77.

In contrast, livestock insurance presented highly
compensating results. Loss ratios ranged from .48 to 1.28. The

number of participants continues to grow in both cattle and
horses.

LOSS RATIOS OF INDIVIDUAL CROPS (TABLE B5S)

A review of the loss ratios shown in table B5
indicates that there has not been a substantial improvement in the
insuraace experience for most crops since the program was extended
to all-risk insurance and to other crops in 1975. For products
such as bananas, soybeans, corn, and wheat, the loss ratios are
still not acceptable (almost all of them close to 6.00) and
additional charges and premium rating would be necessary.
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Nevertheless raising premium rates under voluntary participation
might turn out to be a self-defeating policy.

To persist on a voluntary basis, perhaps it will
be neceésary to discontinue insurance on several grain crops
after a few more years of experimentation. It is known in the
literature that it was necessary to discontinue insurance on
crops with loss ratios over 2.5 or 3.0 after a number of years
of experimentation. Under present conditions the coverage
written on feed grains (corn and soybeans) and on wheat is a
very high risk type of insurance, although being experimental,
it is possible to undergo constant and deep-charges.

It is nogeworthy'that these results which cover
a short period of 5 years (Table B5) are much affected by
weather conditions in 1878 and 1979, the poorest years for
agricultural production in the decade. Even so, the loss ratios
for 1977 and 1980 are still relatively poor for corn, soybeans,
peanuts and wheat.

On the other hand, for two crops - cotton and
grapes - the loss ratios of tables Bl and to some extend B2
indicate that there has been a substantial improvement in these
two crop insurance programs. The many years cf experience has
given time to learn and to perfect cotton insurance and to a
great degree the grape insurance. A key factor to explain the
relative success of cotton insurance has been the fact that it
is compulsory.

OVERALL PERFORMANCE (TABLE B6)

Given the relative poor performance in recent
years, the state government may feel inclined to reduce drastically
the operations of COSESP. Beginning with the 1977 crop year, the
system accumulated heavy losses, as shown by Table BS. It must
be aknowledged that the 120 Million Cruzeiros lost in the last
five years will never be recovered from operations (despite the
fact that at least part of the losses are spread over a large
number of insurance companies through'IRB reinsurance).

_ In any insurance system it is hoped that, within
certain limits, a premium fund will keep ahead of the claims
againgt it, at least to some reasonable extent. This is not the
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case when we consider the results shown by the last column of
Table B6. In some vears indemnity claims way exceed premium
revenues, but the accumulations of five years in succession of
severe losses may threaten the entire program. These results
virtually obviate the character of a subsidy embodied in the
program. . '

On balance, if it were possible to drop a year
such as 1978 of severe drought, the:COSESP record on most of the
insurances probably represents (as shown by the column Loss
Ratio of Table B6) the correspondence achievable between premium
revenue and indemnity claims in the long run. Unfortunately a
single year such as 1978, added a net deficit to the "premium
fund" at the amount of §6 Million Cruzeiros.

CONCLUDING REMARKS

Some concluding remarks are in order:

1. Most of the indemnity claims correspond to
damages caused by excessive rainfall and
rainstorm (over 60%). Hail amd windstorm together
do not respond for more than 25% of the claims.
Also there is a clear concentration in some
areas. These results indicate the need for an
actuarial study to check whether there has been
some concentration of high risk operations which
burdens the whole program, since Sao Paulo
(COSESP) has good data to do the study.

2. In the last 5 years there had been a need of
an injection of 125.1 Million Cruzeiros in
indemnities over premium revenue. On top of
that amount, in the same period some extra
79.2 Million Cruzeiros were provided by the
state itself and the state bank in terms of
administration costs.. These two figures add
up to 205.0 Million Cruzeiros in net deficit
of the program.

3. Administration costs are still quite high
compared to premium revenue. The table below
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shows this relationship:

YEAR PREMIUM REVENUE ADMINISTRATION COSTS (B)/(A)
(IN 1 000 000 Cruzeiros) (%)
(A) (B)
1976 37.1 5.2 14.0
1977 44.1 7.2 16.3
1978 45.4 14.9 32.8
1979 77.5 18.6 24.0
1980 142.2 34.0 23.9

Source: OOSESP - Camparhia de Sequros do Estado de Sao Paulo.

In the last five years administration costs as
a percent of premium revenue range from 14 to
33%, which is quite high. If it were not for
the subsidy to the program in terms of
administration costs sponsored by state
agencies the entire program would not be
possible.

4. In Sao Paulo, although the premium rates of
COSESP crop insurance were higher than PROAGRO,
even substantially’'higher, the farmers would
prefer COSESP's system. Damages at the beginninc
of the cultivation would be fully indernified
so that the farmer can re-plant the area
destroyed. Farmers under COSESP insurance in
this case is fully elegible for indemnity.
Under PROAGRO the farmer would have to wait
until the crop is harvested. The farmer would
receive indemnity cnly if the revenue from the
sale of the product is not enough to cover the
balance due of the credit account.

5. Since crop insurance is only a branch of
company's operations, this sector is drawing
from company's capital reserves. At the prevailirng
loss ratios, crop insurance is reducing the
financial stability of the company and also
reducing at an even faster rate the capacity
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to finance the full risk burden. Continued
iosses could threaten the solvency of the program
and eventually bankrupt the entire program.

6. Although it has shown some poor'results, crop
insurance is quite important for the
agricultural sector of the state. Low level of
participation can be explained in part by the
level of premium rates and in part by being
voluntary. This would help to explain the
relatively poor financial oerformanc: of the
program. »

IV - CROP INSURANCE IN MINAS GERAIS

I - INTRODUCTION

The system of crop insurance in the State of Minas
Gerais followed the same lines of the one developed in Sao Paulo.
Resolution 2/72 of CNSP extended to the Insurance Company of
Minas Gerais (COSEMIG) the authorization to write coverage on
several crops and farm assets, also in an experimental basis
(although excluded the temporary life insurance). The operations
started in 1973/1974 crop year.

This pafticular insurance program was not broadly
spread all over the state. The insurance was linked t6 a planned
agricultural credit program, basically developed by the state
government in the area of "cerrados", in the Southwestern part of
the state, called "Triangulo Mineiro". At the beginning, the
basic credit source was the Bank of Development of Minas Gerais
(BDMG) , under the assistance of the state agency of extension
service. Later on with the implementation of a Federal Governient
program for "cerrados" the so-called POLOCENTRO, a new source of
credit had been added to the existlng system, which further
enhanced the entire project.

Therefore, the experience in Minas Gerais is rather
interesting in several aspects:

(a) at the beginnihg, the program was concentrated
in a relatively small and risky area of poor
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soils, where the crops take 3 to 4 years to
reach full technically feasible yield (due to
heavy requirement of lime treatment);

(b) this was an integrated credit insurance

program, since it covers all production plus
investment credit;

(c) this insurance, no-matter the results, was
specifically designed for an integrated plan

of regional development, as a subsidized part
of the whole plan.

The relafively poor results of the program in the
last three years obviated the critical need for further expansion
of operations. Insurance on new crops is being offered in a few
experimental pilot counties, with a very limited number of
farmers, (14 producers in Capindpolis county) who have
relatively good farm records.

BEMGE has been quite cautious in extending the crop
insurance to other areas of the state, although there is the
recognition that spreading risks and increased participation is
critical to future permanence of the program. Additional areas
will not be added until the Company is sure that a satisfactory
program can be developed for the newly insured crops and counties.

I1 - GENERAL FEATURES

The BEMGE insurance has coverage written on
important crops for the state, such as cotton, peanuts, rice,
edible beans, corn, soybeans, wheat, and sorghum. Besides crops
it covers all farm assets such as buildings, machinery, wvehicles,
and stored products. This is also an all-risk insurance. To cope
with the possibility of heavy crop-loss claims the insurer
(BEMGE) diversified its liability among several crops and, most
imporfantly, among several farm assets.

It follows almost all the characteristics of the
system prevailing in Séo»Paulo. The most important difference is
related to the calculation of the indemnity to be paid. In
BEMGE system, the calculations are made based on the following
steps: '
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(a) at first, the value per hectare to be paid is
calculated according to the expenditures
estimated up to the moment of the event which
destroyed the crop, within certain specified
limits of plant development; and

(b) the value per hectare thus obtained is
multiplied by the number of hectares damaged,
which will give thé total basic indemnity to
be paid; and

(c) the number of hectares damaged is determined
by the division of the yield efectively obtained
by the maximum yield stionulated by the insurance
compahy, multiplied by 100 and the total
acreage of the crop.

Therefore, indemnity is payable only if the yield
from the insurance unit is less than the average yield of the
region, and farmers are paid up to the maximum of the expenses

made. This is the distinctive feature of the BEMGE insurance
contract.

III - PREMIUM RATES

The premium rates are reported in the table below.
The rates for crops (3.5%) are higher than the ones stipulated
by Resolution 5/70 (2.5%) but lower than the ones for the
insurance in Sao Paulo (6%). The rates for coverage written on
buildings is expected to drop to .35% and on vehicles to be
raised to 6%. In the case of vehicles, the true actuarial rates
for regular insurance is between 6 and 8%.

The problem with those rates is insufficient long
term data on crop yields and losses to rate premium. Therefore,
the premium rates. are a kind of tentative rate, based on the
Capacity of the farmer to pay. |

IV = OVERALL PERFORMANCE

- The basic data is reported on tables Cl through
C9. The program started to operate in 1973/74 crop year which
___Permits a reasonable evaluation of its performance.
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CROP INSURANCE IN MINAS GERAIS
PREMIUM RATES

RESOLUTION 5/70 AND PRESENT RATES

Resolution 5/70  Present Situation
(1970) (1981)
Premium Premium
Rates Rates
% 2
xops 2.5 Cotton, Peanuts, Rice, Edible
Beans Carn, Soybeans, and Wheat 3.5
3uildings .4 Buildings .4
vMachinery and Bjuipment .8 Machinery and Equipment
Owned .8
Rented 1.5
Vehicles 2.0 Vehicles
Owned 2.0
Rented 4.0
Forests - Farests From .95 to 2.8
‘Horses and Cattle From 3.55 to 4.5 Horses and Cattle  Fram 2.5 to 3.5
Temporary life Insurance .5
Stored Products .4
Marketing loans .3
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The results for all crops were extremely poor in
terms of loss ratios. The average of loss ratios ranged from
2.77 for corn to 7.62 for rice. For all crops the average of the
loss ratios in the 7-year period was as high as 3.54, with a
wide fluctuation along the years. In this period the Crop
Insurance Stabilization Fund had to cover the deficit between
premium revenues and indemnities pa;d.

-

Except for soybeans, for almost all crops the
proportion of insured area over total acreage cultivated is very
low and never reaches 10%. In particular, f&r edible beans and
corn this proportion does not reach 1l%.

On the other hand, the results for farm assets
were extremely good. For the final result of the loss ratio of
the crop insurance in Minas Gerais, which ranged from .24 to
5.07, with an average of 2.53, the participation of coverage on
farm assets was quite important.

V - CONCLUDING COMMENTS

Brazil is learning from its own experience how to
manage the crop insurance business. Like the U.S. in the 40's,
loss ratios are particularly high a§eraging 18.2 in PROAGRO
3.8 in Sao Paulo and 4.53 in Minas Gerais. For some individual
crops, such as wheat, corn, and soybeans the average loss ratios
over the experimental period are extremely high. -

After reviewing the heavy losses of the beginning
years, the insurance companies of the states decided to raise
premium rates hoping to build up some reserves after matching
premiums to indemnities. In some cases, raising rates up to 6
and 7% caused a drop in participation to such a extent that the
program was discontinued (the case of COSESP) . In other cases,
such as the BEMGE in Minas Gerais the raise in premium rates to
a moderate level of 3.5% did not reduce the deficit between
indemnities to premium revenue.

PROAGRO started in 1981 a completely new experience.
The program was entirely re-shaped under progressive premium
rates and full coverage of credit granted. However in the
Preceding years the results were quite unsatisfactory. The program
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drew heavily upon Federal fiscal budget, which made it
particularly vulnerable.

Of course the government, both at state and
federal levels should provide support to financial deficits in
the beginning years. On grounds of ecénomic viability some
subsidy must be granted to such programs. But, when losses are
accumulated over time it is hard to:justify grants from the
fiscal budget in increasing amounts.

Although the evaluation of the experiences are not
positive, the prevailing systems have relative advantages over
the past system where the government was the sole guarantor of
years of severe floods or droughts. It must be said that under
the present system premium revenue is important, although not
enough to pay for the indemnities. There is more control in the
present system, since extension service agents and people of
the financial institution are responsible for checking the
damages. There is probably a stronger inducement of technology
and better distribution of credit, besides a greater
acceptability of farmers as credit risk to banks.

In any case this system may be betﬁer than the
indiscriminate cancellation of credit debt.

The basic virtue of the state sysﬁéms, COSESP in
Sao Paulo and BEMGE in Minas Gerais, is that they are.a
bridgehead to a future transfer of the responsibility of crop
insurance from government to other agents. The Central Bank and
the Federal Government would be willing to transfer this

responsibility to other state agencies or private insurance
companies.

For the two state programs the insurance technology
is quite developed and fully mastered. Very capable and sufficient
staff;ﬁg has been provided by state government, the State Banks,
extension service and by the state insurance companies. A
competent staff has played a'critical role in the relative
success of the program. Both state programs were attached to the
Ingstitute of Reinsurance of Brazil which has provided adequate
support and financing to both companies.

However, the commom element of failure of these two
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program has been the crucial role of the heavy loss ratios, not
the difficulty of mastering the technology. The heavy loss ratios
call for continuing subsidy. These losses make the financial
viability of both programs questionable. Furthermore, extra
economic benefits are also questionable. Being the insurance
voluntary, participation has been reduced to a minor share of the
total ﬁumber of farmers. The effect of the adoption of technology
is also questionable. The program has only created benefits to
high risk farmers, who pay a subsidized premium rate.

The solution might be to turn_the crop insurance in
both states compulsory and to reduce premium rates. It is worth
noticing that premium rates are relatively high for a crop credit
insurance, although they are low for certain high risk farmers
and activities. For this group of farmers, rates as high as 6 to
7% are not high enough to prevent excess losses.

By changing the insurance from voluntary into
obligatory it is exﬁected to protect both programs against adverse
selection, which refers to the contingency where poorer risk will
buy insurance, whereas better risks will not. Both state programs
are predominatly plagued with adverse selection. (Adverse
selection often together with voluntary insurance).

After these changes, the state companies can take
over insurance in Sao Paulo and Minas Gerais, thus replacing
PROAGRO in all credit operations in both states.
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DATA APPENDIX
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TABLE Al

PROAGRO

PREMIUMS, INDEMNITIES AND LOSS RATIO

(1975/1980)
. LOSS 1
YEAR PREMIUMS INDEMNITIES RATIO_/
(IN CR$ 1 000 000)

19752/ .7 28.1 40.14
1976 9.2 386.9 42.05
1977 76.1 693.8 9.12
1978 .215.4 2 397.6 11.13
1979 128.5 3 056.3 23.78
1980 5 689.9 15 601.7 2.74

SOURCE: Original Data: Banco Central do Brasil.

1/ Loss ratio =

2/ Program started in 1975.

Indemnites

Premiums
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TARLE A3
PROAGRO
SOURCE OF FUNDS AND PAYMENTS MALE
(1975/1980)
(IN CR$ 1 000 000)
1975 | 1976 | 1977 | 1978 | 1979 | 1980
MENTS
EMNITIES value | 28.1 | 386.9 | 693.8 |2 397.6 |3 056.3 '15 601.7
(¢) | (58.91) | (85.43) | (90.97) | (93.19) | (89.58) {(95.46)
ISSIONS oF E.S.Y  value | 19.6 66.0 | 68.9 | 175.1| 3s55.7| 692.5
(%) | (41.09) | (14.57) | ( 9.03) | ( 6.81) | (10.42) |( 4.25)
ESSIONS oF F.I.2  value | - - - - - 39.9
(%) ( 0.24)
OGRAPHICAL SERVICES Value | - - - - - 9.1
(%) ( 0.05)
AL Value | 47.7 | 452.9 | 762.7 |2 572.7 |3 412.0 |16 343.2
(%) {(200.00) | (100.00) | (100.00) | (100.00) | (100.00) ! (100.00)
DS (SOURCES OF FUNDS)
AMTOMS value | 0.7 9.2 | 76.1 | 215.4| 128.5! 5 689.9
®) |(100.00)| ( 8.42) | (43.21) | ( 6.07) | ( 4.82) i(42.15)
DERAL, BUDGET Value | - | 100.0 | 100.0 | 106.2| 112.6: 7 800.6
(%) (91.58) | (56.79) | ( 2.99) | ( 4.23) |(57.79)
NETARY BUDGET value | - - - |3228.4|2422.3, -
(%) (90.94) | (90.94) -
HER FunpsY Value - - - - 1.8
(%) ’ ( 0.01)
NES Value - - - 0.3 6.7
(%) ( 0.01) |( 0.05)
XAL value | 0.7 | 109.2 | 176.1 |3 550.0 |2 663.7 |13 499.0
(®) {(100.00) { (100.00) | (200.00) | (200.00) (100.00)i<1oo.oo)

QURCE: Qriginal Data: Banco Central do Brasil.
/ Comdssions of the Extension Service.

Y Cmissions of the financial institutions.

Y Pard for the Develoment of Agriculture.

s,

_OOvered by advancements of Central Bank.

The difference between total payments and total funds represents a deficit
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TABLE BS

CROP INSURANCE IN SAO PAULO
Loss RaTIOsY/

(1975/1980)
CROP YEAR
CROPS
1975 | 1976 | 1977 | 1978 | 1979 | 1980 | AVERAGE
POTATOES 8.42 .02 .46 5.95 | 6.40 | 3.04 4.05
2/ 2/

TOMATOES | 10.50 - — .41 | 5.27 .93 4.28

BANANA -0- -o- -o- -o- 5.82| 5.00 5.41
2

PEANUTS -0o- -o- 3.76 2.76 | 1.04 ¥ 2.52
2

CORN -o- -o- 3.37 1.39 | 16.19 Y 6.98

SOYBEANS -o- -o- 3.53 5.27 | 8.51 8.%3/ 6.45

WHEAT -o- 1.27 | 5.32 |12.77 | 4.51 - 5.97

2/ 2/ »
LIVESTOCK - - = .57 .75 | 1.28 .48 .77

SOURCE: Original Data: COSESP - Companhia de Seguros do Esta

do de Sao Paulo.

1/ Except Cotton and Grapes. The éverage loss ratio for cotton
was .96 and for grapes 1.23.

2/ No indemnity was claimed.
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TABLE C7

CROP INSURANCE IN MINAS GERAIS

LOSS RATIO AND INSURED AREA

WHEAT
(1974/1980)
: LOSS
CROP YEAR PREMIUMS INDEMNITIES RATIO
(IN CR$ 1 000)

1975/76 72.9 - 366.4 5.03
1976/77 216.7 1 205.5 5.56
1977/78 581.6 458.0 0.79
1978/79 946.6 2 073.7 2.19
1979/80 15.2 819.8 53,93

SOURCE: Original Data. BEMGE - Companhia de Seguros
de Minas Gerais.

1/ Area cultivated in the State.
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"Is there any point to which you would wish to draw my attention?"
"To the curious incident of the dog in the night-time."

"The dog did nothing in the night-time."

“That was the curious incident," remarked Sherlock Holmes.

I. INTRODUCTION

Crop insurance programs are promoted with two basic underlying
concerns in mind. First, to the extent that risk could have a substantial
effect on resource allocation, crop insurance is seen as an effective
instrument in reducing this misallocation cost induced by excessive risks
in agricultural production. Second, complemented with other policy
instruments, crop insurance is presented as a relief to farmers in order
to mitigate the i11 effects of fluctuations in their income. In other
words, the broad objectives are to reduce inefficiency and to achieve
rural income stabilization, with the underlying premise that social
benefits exceed the costs of crop insurance programs.

Critics of crop insurance point out two alleged major shortcomings
of such programs, namely that they usually cover only yield variation
and not price variation, and thus their contribution to income stability
could be quite limited; and secondly that the provision of crop insurance
usually involves high social costs, due to fhe moral hazard and adverse
selection problemé, and high administration costs.

The fact is that with few exceptions, farmers are unwilling to pay
the full cost of all-risk crop insurance, and thus they depend on a

government subsidy. Farmers do, however, pay full costs of insurance






on some specific, albeit important, types of risks, such as hail and

fire.

{n the abundant literature on risk management for agriculture,
issues concerning the welfare economics of crop insurance are rarely
discussed. (An exception is Roumasset, 1979.) The major question examined
in this baper relates to the concern that a competitive market may not
offer farmers adequate opportunities for risk-pooling and risk-shifting
unless there is a subsidy. But the fact that the insurance market is
incomplete does not in itself imply that there is a true inefficiency.
Therefore the question is whether or not the existing inadequacy of crop
insurance in LDCs can be attributed to some type of market failure in
crop insurance, or rather whether insurance services are not available
because the real costs exceed the benefits.

As crop insurance is usually embedded in an economic system which
has varjous alternative means of coping with risks, evaluation of its
introduction cannot be considered in isolation from these alternatives.
Credit and price stabilization policies are predominant in any
attempt to find solutions to fesource inefficiency and income instability,
which represent two of the major economic problems confronting agricultural
policy. Crop insurance must be examined in conjunction with these sup-
plementary policies. '

After a brief discussion of relevant concepts and definitions, we
examine farmers' demand for crop insurance in the context of risk-pooling
in general. Emphasis is given to discussing the possible nature of market

failure, and thus the argument for public intervention in crop insurance.






We then examine the supply of crop insurance in 1ight of the fact that
risk-pooling is done across individuals, a fact which makes it susceptible
to moral hazard and adverse selection problems. The final section presents

conclusions and policy implications.






II. SOME CONCEPTS AND DEFINITIONS

Farmers cope with the inherent riskiness of agriculture in many
ways. First they engage in either loss-prevention or loss-reduction
activities. Loss-prevention is an activity that shifts the probabilities
of adverse events. For example, crop spraying reduces the likelihood
of pest infestation. Loss-reduction reduces the impact of adverse
consequences, thus investﬁent in tubewells reduces losses from drought.
Crop diversifieation also has the same result, whereby the farmer
attempts to Jower the variance'pf income for safety reasons, beyond

those resulting from technica] cond1t1ons of production.. Oceasionally.

not taking certain actions may help reduce risks, thus farmers may refra1n

from using fertilizers to minimize losses should the weather turn out
poorly.  These are'actidds that farmers may take by themselves and do
not presume any institutional ‘innovations, elthough their actions do

‘have social consequences, as will be seen below.

A second way to cope Qith risks is'to pool them over time by

adjusting assets and 1iabilities. This presupposes a functioning |
- capital market. The costs of using this mode of risk-pooling would tend
to vary with the efficiency of that market.

Finally, there may be fisk-pooling across individuals, ‘or risk-"

sharing. Landlords and tenants share risks in a sharecropping cpntract.
There is.also some risk-sharing betweeh borrowers and lenders in the

capital market because of the possibility of default. Governments share
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some of the farmers' risks when the tax rate (whether for land tax or

income tax) varies with the latter's income. These types of risk-

sharing are really by-products of contracts and rules which have other

purposes. Formal crop insurance is uniquely an institutional device

whose sole function is to share the risks that farmers face.

PRICE RISK, QUANTITY RISK, AND INCOME RISK

If public policy is to be directed at risk reduction, its primary

objective should be to lessen income risk. Broadly speaking, income

is a product of output price and quantity from all income sources.”
_With some exceptions, public policy has tended to address the price

and quantity risks separately, simply because the instruments used to

reduce them are different. Price risks are usually tackled through a

price stabilization scheme involving forward prices, or a variable trade

tax or subsidy. The conventional market approach to quantity risks is

by means of crop insurance. A different approach, representing a direct

attack on income risk, has been proposed, in Australia for example, in

the form of a farm income stabilization scheme (Australia, 1978).

However, even under such income oriented schemes, mitigating the effect

of rural income fluctuations is likely to demand more than a single

stabiljzation instrument. In a similar vein, Peter Hazell has suggested:

1/ As agriculture is modernized the rising share of cash input costs
may increase substantially the coefficient of variation of the net
revenue from the crops. Input availability risk is also quite signi-
ficant for many less-developed countries. The solution to this should
be on the marketing and distribution side as much as possible. Where
this is not physically possible (as in the case of irrigation water),
it may be regarded as another hazard to be insured against.






(b) The product is not traded in the world market, or if traded,
the domestic price is insulated from the world price by policy. Not
only that, the price insulation policy that is followed must be of a
somewhat peculiar variety, namely where the domestic price is permitted
to vary wi’th domestic output. This condition by itself would rule
out quite a large number of agricultural commodities.

(c) Any government market intervention is neutral with respect to
price variations (e.g., there may be a specific excise tax on the output,
but there may not be any stock operations).

Nevertheless, we have chosen to follow the conventional two-track
approach of treating price stabilization and crop insurance as parallel
devices to tackle the income rigk problem of the farmer for two reasons.

(a) Severe practical problems exist with the explicit revenue
insurance scheme suggested by Hazell in that the scheme would in effect
guarantee a minimum price for the farmers (except when the low price
is associated with a bumper crop). Unlike the buffer stock scheme
which is able to capture the upside benefit to pay for the downside
risk, the insurance agency's only way to capture that upside benefit
is by collecting a high premium. The net transfers involved may end
up being the same but it is unrealistic to expect farmers to fork out a
high premium at planting time to cover their price risk.

(b) The second problem arises from the fact that most crops are
subject to some form of government price intervention, either in the
form of directly administered prices or indirect controls through trade

measures. Thus, this price risk falls outside of the predictable risk







situation for which actuarial calculations can be made based on

objective measurement of the chance of risk. Furthermore it encourages

a departure from what seems to us to be a more effective approach in
dealing with downward price instability, namely a proper minimum price
support scheme. '

To follow the two-track approach does not necessarily imply that
one may generally ignore the interdependence between price and quantity
risks. If prices and quantities are negatively correlated, then

provision of either price stabilization or of crop. insurance by itself

would destabilize income.

both.

The correct approach is to provide neither or
Where there is no covariation between individual farm yields and

prices, or where such covariation turns out positive, either price

stabilization or crop insurance by itself would be at least partially

beneficial. Obviously, the first item of the research agenda before a

crop insurance program is launched should be an analysis of these
covariations.

RISK, UNCERTAINTY, AND NEW TECHNOLOGY

Advocates of crop insurance have tended to insist that crop
insurance should be based on sound actuarial principles. (See, for
example, Hazell 1981.) This suggests that we are dealing with the
old Kknightian concept of risk. As this is a far easier concept to
dea) with than uncertainty, we shall quite happily follow in this
tradition in most of the discussions below. Certain biases do follow

from this approach that need to be brought out.






Concentration on insurance against measurable risks tends to underplay

the role of the public sector in reducing farmers' risks. It causes us to

overlook one very important class of situations (call them 'uncertainties'),
for which there may be an important role for the public sector. These
situations arise from the introduction of new technologies, in particular
those that are the outcomes of public research activities.

When farmers are introduced to a new technology, they are being asked

to take a leap into the dark. Their response to reduce that uncertainty

has been to undertake certain information-gathering activities, most
frequently by starting an "experimental plot" of their own by allocating
only a portion of their land to the modern method (for example, a new
variety), or by waiting to see the results of a neighboring farm's "experi-
ment." Now, this privately rational action can be socially quite wasteful
as there will be a large number of farmers engaged in the activity of
obtaining a better estimate of a single object--a yield distribution function.
A faster and more socially economical method may well be through a centralized
research network that will be engaged not just in obtaining a point estimate
of the yield under new technology as has tended to be the case, but the
whole yield distribution under the variety of hazards faced by the farmers.
A11 that is needed is for that research network to disseminate the information
either to the farmers or to private insurance companies. |

However, it may be the case in some countries that such information
dissemination may not elicit a sufficient degree of trust on the part of

the farmers. The public authorities may be required to "put its money

where its mouth is." They may then use the actuarial information acquired

through their research activities to provide insurance coverage to farmers
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at least for a number of years after a new technology is introduced. In
fact, if the public agencies are disciplined by being required to provide
insurance coverage to accompany any major recommendations they may make,
it may even have salutary effects on their research directions as well.
There is no reason why this externality between research and insurance
should be confined to the public sector. The above argufnent may be found
* to be equally valid when a private firm, such as a seed company, is intro-
ducing a new technoTogy. It may then be just as desirable that the govern-

ment imposes a requirement that the firm introduces crop insurance alongside

any new seed that it introduces, at least for the first few years. Such a

requirement may have another bonus: it may put a damper on exaggerated

claims for a particular input.

Such a system would also have a cost. If the risk is transferred
from farmer to research or deveiopment agency, it is quite possible that
the latter organization may then adopt a risk-averse behavior instead of
the farmers. They may consequently delay the introduction of new techno-
logy 'at great cost to society until théy are absolutely certain, unless

the government itself takes up the risk burden. Here is a valid agrument

for strong public action to back new technology by insurance.
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III. POTENTIAL SOCIAL BENEFITS OF CROP INSURANCE

SPTLLOVER EFFECTS OF CROP INSURANCE

An argument for public intervention in crop insurance is that there
is a posiibility of a divergence between socia] and private returns from
this particular activity, generating substantial externalities. If so,
private firms may have insufficient incentive to engage in this activity
which therefore needs subsidizing to bring the economy back to optimum.

The key externality pinpointed by advocates of crop insurance is the
spillover effects of the benefits of crop insurance on consumers. Peter
Hazell has forcefully argued that with the reduction in risk made possible

by crop insurance, production of many crops will increase.

"Increases in production induced by crop insurance will
benefit consumers as well as producers. If demand is
inelastic, average farm incomes may actually decline,

and consumers will reap all the benefits. These distri-
butional effects may require that governments, rather than
private companies, establish crop insurance programs.
Private insurance companies can only collect premiums

from farmers. But governments, acting in the interest of
society at large, could subsidize insurance for farmers
when the cost can justifiably be recouped from consumers."

We attach particular importance to the need to clarify the logic
behind the case for a subsidy, simply because public funds spent on crop
insurance could be drawn away from other activities which do generate
external economies, such as primary education and physical infrastructure.
Thus the need exists for some sort of cost-and-returns calculation in

establishing the case for public investment.
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Consider first a commodity market in a world without crop insurance.
The supply curve fo;- the commodity will be given by Su in Figure 1.
Included in this supply curve will be a risk-premium component for
which the farmers have to be compensated because of the riskiness which
cannot be shifted. In cases where farmers diversify in other safer
crops at some cost to the average returns on this crop, that cost is
also included in the risk premium. Suppose now that a crop insurance
system is introduced for which farmers pay the full cost. The insurance
enables the farmers to 'charge' less for risk premium, consequently the
new supply S, is below S,. To simplify the exposition, we will assume
that both S, and S, refer to the supply in 'normal’ years, to abstract
from short-run shifts around S, and S; due to various random factors
affecting yields. We also assume that these supply curves correspond
to an 'undistorted' capital market situation. This assumption will be
revised later in examining the possible interaction between market

failures in the insurance and credit markets.

To the extent that demanq is not perfectly elastic, there will be
a fall in price from P° to P1 with consumers capturing PoADP1 as extra
surplus. In the case of traded products, there is no change in price.
There is then no spillover to consumers and the argument for subsidy
disappears. This is not an infrequent situation; in fact, it often
applies to food crops such as cereals and oilseeds, and applies to

exportables such as fibers and sugar.
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Figure 1. Welfare Gains to Consumers and Producers

We shall then concentrate on the more interesting case of an
inelastic demand. We observe in Figure 1 that initially the cost to
farmers of producing 0qo is reduced by AC, with a net savings of FACF
in producing Oqo. This cost savings is a sufficient incentive for
farmers to buy crop insurance without any subsidy. Once crop insurance
is generally adoptéd, the price will drop as mentioned, so that the net
welfare gain for producers will be PIDF less PoAF which may be positive
or negative. Consumers will gain PoADP1’ For society as a whole, the
net welfare gains are represented by the area FADF. The amount of the
gain will depend on the magnitude of the shift of supply from So to Sl,

and the relevant demand and supply elasticities. '~ Thus ;he welfare gains
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depicted by the area FADF measures the value of the introduction of
this institutional innovation to society, net of the full cost of
providing insurance. We have counted as a cost whatever profit was
made by providers of insurance services, and the resulting estimate
of benefits consists of social returns, consequent upon the farmers
adopting the innovation, which they will individually do even if they
may end up collectively being the loser.

Is it possible that with the leakage of benefits to consumers,
there is too 1ittle insurance provided, and that the government should
'return’' that surplus to farmers by subsidizing crop insurance? Such
a subsidy would in effect shift the supply curve further to some level
such as Sz. causing the equilibrium production to shift from q1 to q2
and output price to come down further from P1 to Pz. It can be easily
shown that the gain in consumers' and producers' surpluses consequent on
such a subsidy is FDGF, less than the subsidy cost of s x Oqz causing
a deadweight loss. As the level of subsidy is arbitrary, there will
always be a deadweight loss regard1e§s of how much subsidy was provided.
There is, therefore, no ground for the belief that leakage to consumers
has to be corrected by a subsidy to either insurers or farmers.

The introduction of crop insurance can therefore be regarded as a
cost-reducing institutional innovation. If it is an economically viable
innovation, it generates an increase in social welfare or a 'free lunch,'
some or all of which accrues to consumers. Sometimes there is even a
further transfer from producer to consumer so that the farmers end up
with a loss. This leakage to consumers, however, will not in any way

prevent its adoption. As long as the cost of the insurance is fully
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paid by the farmers, there is no reason.to suppose that a suboptimal
amount of insurance will be provided.

It would be instructive to compare crop insurance against the
new technology produced by agricultural reserach. On the face of it,
there are many similarities, even though one is a technological in-
novation and the other an institutional innovation. Both can generate
social surpluswhichin the case of agricultural research has been
demonstrably very large but which is not entirely captured by the
producers. Generally economists, even those highly skeptical about
the value of much government intervention, have always pressed for a
strong public support of agricultural research (Schultz, 1979).

Would not the same arguments apply to crop insurance? .

The key difference emerges if we examine the nature of the "product"
of agricultural research. Agricultural research generates knowledge
which is a public good--one person's utilization of that knowledge will
not in any way detract from another person's capacity to do so. If left
to their own devices, no private firm will engage in the production of
such knowledge because there is no way that its output can be sold
individually to each user.

Some research results cannot be patented, such as self-pollinated
seed production and agronomic practices. Even when patenting is possible,
charging for the use of that knowledge may cause underutilization, relative
to the optimum, as the social marginal cost of its use is zero. Govern-

ment support is therefore required for the production and distribution

of such knowledge.
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Note that if the basic knowledge is used in the production of
private goods, such as hybrid seeds and pesticides, the arguments for
public subsidy at this later stage disappear because seed firms can

recover the cost of seed production (including its development cost)

from the farmers.l/

The picture for crop insurance is quite different. It is clear

that crop insurance itself is not a public good. Firms can sell
coverage to individual farmers and recover their costs from them. In
this, their situation is analogous to the seed companies rather than

those engaged in basic agricultural research.

It may be argued that the institutional innovation of crop insurance

does require subsidy of more basic research akin to the basic genetics

that led to hybrid maize, There is considerable ignorance now on the

actuarial questions of crop insurance, which holds back its supply,

as well as on how crop insurance would actually affect the distribution
of farmers' net income, which affects demand. This argument for a sub-
sidy however, implies that it should ‘be directed at the research activity
rather than at crop insurance itse]f.g/ The only case that can be made

for the latter subsidy is if learning-by-doing is less costly or more

1/ This argument applies to the specific case of hybrid seeds, where farmers

ave to come back and repurchase the seeds from the company year after year,

so that it is relatively easy for firms to protect their proprietary rights.
For self-pollinating crops, production of seeds would have to be subsidized,
there being no way that seed firms can recover the full costs of developing

and producing a new variety, as farmers can replicate the seeds by them-
selves after the first crop.

2/ The more so as information thus generated is immensely useful for purposes
other than crop insurance.
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productive than learning-by-research with crop insurance being regarded

as essentially an 'infant' industry. But then the objective of the

subsidy should be narrowly specified and the subsidy withdrawn once

the lesson has been acquired.

Such promotional pricing of insurance in the early years must be
demonst-rably based on the premise that insurance 'pays' in the long
run. The Japanese case is quite instructive. They launched their
crop insurance program in 1939. Despite the very high quality of data
Japan possessed even then, it is generally agreed that the actuarial
basis for insurance was rather poor until about 1954 (Ahsan, 1981).

As the absence of insurance implies that markets are severely

incomplete, there must be substantial gains to providing it. There is

then the puzzle as to why self-supporting crop insurance is almost
universally ab§ent. The argument that public subsidy to crop insurance
is needed to transfer the "leaked" gains back from consumers to farmers
or insurers before they will adopt it, if valid, would have provided

a ready explanation. We have argued that this leakage argument for
public subsidy is an 1nvalid one, so that we are still left with the

puzzle. There are alternative types of market failures, which may hold

the key, of which the infant industry argument above is one.
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INCOME STABILITY AS A SOCIAL OBJECTIVE

Most individuals are risk-averse and consequently take various actions
themselves to reduce income instability. This is usually done at a price.
There are two reasons why society should also concern itself with income
instability.

(a) Because of institutional or market underdevelopment, individuals
.pu}chase income stability at "too high" a price. This is the efficiency
ground for supporting the provision of crop insurance, and is the basis
for much of the r;st of this paperf

(b) There may be a subset of individuals whﬁ are for some reason
or another unable to buy that income stability. We shall here single
out people with relatively little assets and who are therefore in a
poor year pushed into destitution. A1l societies have various pro-
visions to ameliorate the position of the destitute, suggesting that
they place some value on thekprevention of such destitution. A subsidy
on crop insurance can then be clearly justified on this ground,
provided that the insurance is targeted only to the population exposed
to such a possibility.

Crop insurance is better regarded and is normally conceived as a
service to be sold to all who wish to pay the price, since it increases
the utility of all who are exposed to income risks. If an equity
objective such as in (b) is to be tacked on, then the way to handle it,
provided it is feasible, is to provide a subsidy targeted only to
those individuals at the lower end of the wealth distribution.l/

%/ This targeted approach would take care of Roumasset's valid objection
1977, pp. 13-14) that an across-the-board subsidy would not necessarily
aid the poor as opposed to the better-off farmers.
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It is by no means clear that crop insurance is the best approach
.in attaining the equity objective. One type of "spillover" effect that
arises from crop losses may come about if factors of production, parti-
cularly labor, are immobile or factor prices rigid. Then the income
losses originatiﬁg from crop shortfalls would affect nonfarmers through
the well-known multiplier process. In this case, normal crop insurance
would provide an automatic stabilization mechanism, which restores the
income back to the farmers and hence may also reverse the process some-
what. This provides, in our view, a valid and possibly even powerful
argument for subsidizing crop insurance.

Research is, however, needed on the question of how the effects of
crop losses percolate through to the nonfarmers in the affected region.
They not only reduce farmers' inéomes but also factor demands at the later
stages of the production cycle. Harvesting labor is an obvious example,
demand for services of the processors is another. Recompensating farmers
for their losses would be insufficient to cover these other losses. It
would be desirable then to introduce public works programs to reverse the
fall in factor demand as well. In fact, in terms of the magnitude of the
task involved, such programs may end up being much larger than crop insur-
ance. Only a slight expansion of such programs would then be needed to
take care of the multiplier effects of the fall in farmers' oﬁn income.

Against this, we should note that public works programs and other relief
measures tend to be ad hoc and discretionary, and do not provide the certainty
of a fixed rule such as that which accompanies crop insurance. Finally,
an advantage of crop insurance which is of immeasurable value is the fact

that the recipient receives his compensation as a right and not as a

degrading handout.
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IV. RISK, INSURANCE, AND CAPITAL MARKETS

Farmers can, in principle, self-insure by borrowing or running down
assets in bad years and saving in good years; in other words they can
individually pool their risks over time, without having to pool them
across/among individuals. For this mode of risk-pooling to be effective,
a perfect capital market has to be assumed, however. Indeed, as has been
shown by Masson (1972), individuals who are risk-neutral will act as if
they were risk-averse when confronted with market distortions.

Even though the capital market facing farmers in LDCs is notoriously
imperfect, and despite the high price they have to pay for credit, they
nevertheless resort to it habitually when crops are poor (Jodha, 1978).
Capital market issues are thus inextricably linked to crop insurance.

In many instances, capital market imperfection should not always
be looked at as a cause of the lack of crop insurance. Indeed, there
are grounds for arguing that the lack of crop insurance itself may be
a partial cause of the capitql market imperfection. When farmers borrow
money, risks are shifted in significant ways. Where the penalty for loan
default is very 1érge, the primary risk from price and yields is borne
in its entirety by farmers, as a borrower's risk. In reality, this risk
would in many instances be shared with the lender because of the
possibflity of default. Part of the primary risk then becomes lender's
risk. Crop insurance then becomes relevant to lenders as a means of
reducing lender's risk, particularly where a lenders' operations are

highly localized such as with small money lenders or traders. There
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is then an acute need to shift risks out of that area (Lipton, 1979).
For this type of credit operation, crop insurance is complementary.

Where credit operations, say by a nationally chartered commercial
bank, cover a wider area, the lender's risk is pooled internally by
the bank. Such credit operations then are substitutes for crop insurance.
We thus have what appears to be a paradoxical situation where the strong-
est advocates of crop insurance are, in fact, the large organized credit
institutions who should in fact be, in a sense, its competitors. This
"paradox" can be resolved if we look at the major constraint that credit
institutions work under.

In both cases, lenders have taken over willy-nilly some of the risks
farmers face. Where they are free to do so, they will charge borrowers
for the additional risks they incur. Thus, under f1exible.interest rates
the interest rate charged would vary according to the risks each borrower
faces to account for the risk premium specific to him. Such fine-tuning of
interest rates is possible only with small local operations or else would
incur very high information costs.

Large-scale credit agencies are subject to somewhat severe limitations
in their ability to vary interest ratés in accordance with the risk class
that each of their clients belongs to. Consequently they have to charge

uniform interest rates. Since they cannot charge for the risk they have to

bear, they minimize it by rationing the amount they lend. This they do by
demanding a relatively lower ratio of borrowed to owned capital and by

demanding a high return on capital on the farmer's operation. Such credit-
rationing naturally imposes a social cost in that it prevents farmers from

investing to the point where the rate of return is equal to the cost of
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capital. It also imposes a cost on the credit institution themselves
in that'they are not able to expand their operation to meet the full

extent of the demand.

Thus the paradox as to why many credit institutions are keen to
see a formal crop insurance program developed is resolved. It enables them
to act in a much less risk-averse fashion and thus expand their operations.

The introduction of crop insurance represents a financial innovation
which, in reducing the default risk as perceived by the lender, reduced
the transaction costs of lending to farmers. Its benefits are not merely
a reduction in transaction costs, but they could result in real income
gains as a result of more efficient resource allocation at the farm level.
The basic premise here is that the primary benefit will not accrue only to
the lenders, in the form of reduced default risk, but that a reduction
in capital rationing will takeplace, whereby some of this may be passed
on to the borrowers as reduced interest rates or, what is more likely,
as a willingness to supply farmers with more funds at the given interest
rate.

An interesting research question remains. We do not know whether it is
easier or less costly, from a social point of view, to have existing credit
institutions conduct risk assessments and include them in their interest

charges, or to set up a separate specialized crop insurance institution that

would essentially do the same job.
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V. COST AND SUPPLY OF INSURANCE :
REFLECTING ON THE ROLE OF THE GOVERNMENT

Provision of insurance involves real resource costs which may be
quite high due to moral hazard, adverse selection, and field supervision
costs. These costs will vary according to the type of risk covered.
So-called specific insurance in selected geographic areas (e.g., against
hail, fire, and flood) is available in many countries, offered by
private firms or government agencies at subsidized rates. However, this

is not the case with multiple-risk insurance (which, when available,

applies to yield risk only--seldom to price) which is uncommon.

In contrast to specific insurance, in multiple-risk insurance the
supplier of insurance usually monitors the output effect, rather than
the specific change in the 'state of nature.' Byt there are many possible
sources for a fall in yield (often interacting among themselves), and
they cannot be easily monitored. To the extent that it is difficult to

distinguish between the probability 6f a 'state of nature' and the decisions

of the insured, moral hazard could become a reality

MORAL HAZARD

As indicated in Section II, tke presence cf risk affects farmers'
behavior in many ways, as they buy more certainty by sacrificing some in-
come. Crop insurance is merely another mode of buying that certainty.
Consequently, its introduction would modify their behavior from what it

would otherwise be. Some of these shifts in behavior are socially desirable
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a&nd indeed provide the justification for crop insurance in the first
place, but there is a possibility that there may be other shifts that,
as it were, take too much advantage of the crop insurance and can end
up being socially costly. This type of behavior defines moral hazard.
Deciding what type of behavior consititutes moral hazard is not an easy
task.

Take the use of pesticides, for example. Absence of crop insurance
may induce farmers to use an excess amount of pesticides from a social
efficiency point of view. The introduction of crop insurance would reduce
farmers' use. Up to some point, that reduction would bring some social
gains, but it is quite possible, indeed likely, that farmers may reduce
pesticide application by "too much" or eliminate it altogether, in which
case some social costs are imposed. At what point the reduction becomes
excessive is not easy to establish even theoretically. Recent work by
Marshall (1976) suggests an approach which is worth some examination.

The economic theorist's approach to risk problems is to specify
various states of nature with attached and fixed probabilities. Each state,
together with agents' actions; determine an outcome. Marshall's contri-
bution has been to show that if insurance policies specify payments based
entirely on states of nature, then no moral hazard problems can possibly
arise. To be sure, farmers' behavior would be influenced by the presence
or absence of crop insurance, but in this instancé, provided insurance is
competitively priced, they would be moved to change their behavior which
will be confined to loss-reducing or self-insuring activities just to the

point of socially optimum, given our assumption of fixed probabilities.
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There is therefore some theoretica]vattraction in using states of

nature rather than outcome as triggers for indemnity in crop insurance.
It is surely no accident that the only cases of which we know where
private firms have offered crop insurance on an unsubsidized basis anywhere
is to cover hail damage, although the size of the indemnity in this case
is still based on actual loss and therefore does depend on outcome.
Research should be conducted on how to specify certain extreme and hence
presumably easy-to-monitor weather conditions in the policies to be offered.
Another attraction of this type of policy is that the administrative cost
of the insurance can be drastically reduced, as it is possible to dispense
totally with the generally expensive monitoring of outcomes of individual
farmers. What the insurance agency could do is essentially to accept
bets at close to actuarial odds on particular adverse events:l/ Farmers
would come and place bets to the amount of their own choice in favor of
those events occurring, to ensure that their income from farming and from
these bets is negatively correlated. Where meteorological data are good,
the data basis for the calculation of the odds is already available.

The fact remains that in many cases our assumption that the probability
of each state's occurrence is fixed and beyond farmers' manipulations, is
violated. Then loss prevention activities are possible, and moral hazard

problems can arise,gf although if frequent claims by any individual farmer

1/ Because of its similarity to gambling, there may have to be some changes

Tn the law on gambling in some countries where such activities would be other-
wise banned.

2/ At the formal level, it is possible to specify states of nature in such a
way as to make them invoilate to farmers' manipulations. Thus in the pest
example above, instead of using pest infestation as an indicator of the state
of nature, we can use the various natural conditioning factors that give rise
to pests to specify the states of nature. Pest infestation can then be
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would result in his premium rates going up and if he is aware of this
penalty, much, but not all of the social losses arising out of the moral
hazard may be reduced (Marshall, 1976).

Insurance policies where the indemnities are triggered by outcome,
i.e., by yields, have a great deal of attraction because the number of
risks facing agriculture are very large. To specify them all or even a
large proportion of the variance would be difficult. Concentrating on a
single number such as yield would be a great simplification. Against this
must be set the very high social cost of moral hazard, which may only
partially be reduced by means such as deductibles or coinsurance.

An elegant compromise between the purist demands of theory and the

practical demands of the real world has been proposed by Dandekar (1977).

It is related to the system in use in Sweden. As triggers,.Dandekar
suggests the use of the average yield of all the farmers in a predefined
"homogeneous area" rather than yields of individual farmers. If, therefore,
any hazard causes yield to fall, farmers in the area who are covered will

be paid indemnities proportionate to the area insured, which need not be

the same as the area actually cultivated.

The first problem with this approach is that it assumes the only
factors influencing average area yield to be natural hazards. In traditional
agriculture, where use of cash inputs is small, this assumption is a good

approximation. Where yields become partially a matter of choice by the

regarded as an intermediate outcome which then affects yields. Application
of pesticides then becomes a loss-reduction activity rather than a loss-
prevention activity. Then the sufficient condition for no moral hazard to
occur is to write policies with the pristine state of nature as triggers for
payment. While formally correct, it is beyond the realm of practical festi-
bility in many cases. :
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farmers, crop insurance may end up providing coverage against certain
market hazards as'well. For example, a shortage of fertilizers, or a
general expectation of low crop price may affect yields. These hazards
affect all farmers and therefore the average yield on which the indemnity
is based. While the extension of crop insurance to cover market as well
as natural hazards may be regarded by some as desirable, it makes the
actuarial task of the program extremely difficult if not impossible.

The remaining problems with this are implementation problems. The
major one is of course the definition of "homogeneous area" which should
be one where the yield variability among individual farms (although not
necessarily yield 1evels)1/ are highly correlated. Roumasset (1979) is
skeptical on the existence of these homogeneous areas. The fact is that
very little empirical data éxist on the variability of yields at the farm
level and how closely correlated they are within any given area.g/ These
data are essential for the definition of a homogeneous area. Higher level
data (say, within a given administrative area) can be a highly misleading
guide for the insurers as they a]ready'incorporate those very correlations
that we are interested in.

A precondition for adopting such a homogeneous area approach is, there-
fore, amuch more systematic system of data collection. Since the informa-
“tion thus gathered may be regarded as a public good, the government has a

very clear role as far as the insurance itself is concerned.y/ Furthermore,

1/ Although where yield levels do differ, care must be taken that when the
areas are sampled for calculation of area-wide variability, there are no
sampling errors.

2/ Newbery and Stiglitz (1981, pp. 108-110) survey the estimates that are
available on the magnitude of yield variability at various levels, which
tends to show that the magnitudes tend to get much larger at lower levels
of aggregation, suggesting that the intercorrelation is not very high.

3/ See the section of welfare effects of crop insurance.
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since the data have uses beyond crop insurance proper, "their costs need

not be charged to the crop insurance scheme." (Dandekar, 1977, p. 4).

Moral hazard can be overcome only if compensation is not paid on
the basis of individual outcome. If it is, moral hazard will un-
doubtedly occur, leading to losses for society as a whole, and is
independent of whether the supplier of the insurance is the govern-

ment, a cooperative, or a private firm.

ADVERSE SELECTION

Adverse selection may arise in crop insurance if all three of the
following conditions are met:

(a) The insurance agency has poorer information than the insuree
about the specific risks facing the latter. As a consequence of that
poor information, the agency is incapable of charging every insuree a
correct premium for the specific risk class that he belongs to, although
the agency may attempt to break even by averaging risks across different
risk classes.

(b) Indemnity is paid on the basis of specific outcome experienced
by each insuree. |

(c) Insurance is voluntary.

If al1 these conditions are met, then it has been shown (Rothschild
and Stiglitz, 1976) that there may exist no profitable way of providing
insurance, as the better risks within each risk-class will always opt out
of the program, raising the insurer's loss ratio. If we concede condition

(a) above on the grounds that to design and obtain information to administer







29

a finely meshed program with premia tailored for every existing risk
class wﬁuld be impossibly costly, there are obviously two ways of
handling adverse selection, that is by removing either condition (b)
or condition (c).

If the insurance agency partitions farmers arbitrarily into different
risk-classes, calculates premia based on these risk-classes, and then
pays out indemnity to insuring fafmers on the basis of the average

outcome of that class, the average being taken from among the insuring

as well as noninsuring farmers, then adverse selection will not threaten

the program's viability. Adverse selection behavior may still occur in
that farmers with better risk experience than the class to which he is
assigned may decide to opt out, as the "insurance" may increase rather
than decrease his income variability, but their departure does not
threaten the scheme's viébi]ity because it does not affect the premium-
indemnity ratio. The system becomes merely a bet on the average outcome.
This applies to and is another attraction of Dandekar's area approach.

A more common proposal is to make crop insurance compulsory. Com-
pulsion then merely means that the less risk-prone or risk-averse farmers
within each risk-class are being taxed to finance the cost of the error
made by agency in making the risk-class partitioning. On the other hand,
the cost of correcting such an error by a more refined partitioning of the
risk-classes may be significant. The deadweight loss imposed by the
implicit tax must -then be balanced against the cost-saving made possible
by compulsion. There are thus possible efficiency grounds for compulsion.

How valid these are depends on the specific context, although we would
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speculate that in the introductory states of crop insurance, with
generally poor data at hand, it is highly unrealistic to expect in-
surance agencies to make the assessments for correct partitioning of
farmers into risk-classes. Consequently, the government may decide

to introduce compulsory crop insurance as a quick means of data gathering.
As comdulsion removes the incentive and the discipline for the agency

to try to make the proper assessments, there should be a fixed time

1imit of say, ten years, at the end of which insurance will become
voluntary.

The incidence of the compulsory insurance system, across income
classes, is a priori unpredictable, varying as it does according to
riskiness of the individual farms, the risk aversion of the individual
farmers, and the other alternatives that are available to shift risks.
There is no clear evidence available to us that indicates whether each
of these factors are systematically related to the levels of income
of the farmers. In fact, the apparent randomness of this incidence is
probably the strongest argument against a premature adoption of a

compulsory system.

FIELD SUPERVISION COSTS

Field supervision costs cover the costs of gathering data for
actuarial calculations as well as monitoring outcomes for indemnity
payments. These field supervision costs could add significantly to
transaction costs of crop insurance, particularly if individual outcome

is used as a basis for indemnities. This is yet another argument
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against the individual outcome approach. If an area approaéh is to
be adopted however, then the collection of data both for actuarial
calculations and for monitoring purposes should be a public activity,
as the information generated is a public good in that use of the
information by one firm does not affect the cost nor the productivity
of its use by others. Furthermore, data thus obtained has immense
usefulness in other activities, such as credit, tax collection (which
may be its kiss of death), extension and general statistical services.
If the individual outcome approach is still to be maintained, crop
insurance provided in coordination with credit programs, which usually
require a similar type of information, could reduce transaction costs.
A bank in coordination with the crop insurance agency could internalize
these economies of scale, with the two organizations sharing the cost.
The only ground for a subsidy in this situation is its possible use

for tax purposes and other public activities.l/

REINSURANCE

A successful crop insurance program pools risks among the insuring
farmers. If the factors influencing different farmers' yields are
statistically independent, then if the pooling is done across a suf-
ficiently large number of farms, there would be no risks remaining for
the primary insurer. If the yields are not independent because the

insurer's operations are highly localized, or specific to only one

1/ The usefulness of these data for public services from a-statistical
point of view is less than the case of the area approach, because in
the former the sample would not be random.
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Of course, there is no need for the government, even of a fairly
large divefsified economy, to undertake reinsurance. It may decide
to import that service by having the primary crop insurers reinsure

overseas, which is the case in Chile.
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VI. CONCLUDING REMARKS

This paper explores crop insurance as a means of ameliorating the
risks that farmers face. We have concentrated on yield risk, arguing
that price risks should be handled through market interventions rather
than through insurance.

We first tackle the welfare economics of crop insurance, and attempt
to weigh various arguments in favor of government intervention. Our
conclusion is that the benefit of crop insurance is one of institutional
innovation and must be weighed against the cost of inducing such an
innovation. Ruled out is any simple across-the-board subsidy of crop
insurance, except perhaps as an infant industry. We have pinpointed the
inadequacy of data and information as the major barrier to the development
of a crop insurance industry. As these are classic examples of public
goods, the government's role in its provision is clear. We also favor
other ad hoc relief measures rather than crop insurance in the alleviation
of hardships that follow from crop losses, as the impacf of such losses
tend to fall on a much broader class than cultivators--the only group who
would normally be covered by crop insurahce.

We next examine the important linkage between crop insurance and
credit. This linkage arises essentially because credit agencies are
constrained from varying interest rates to farmers by risk-classes, and
therefore need some extraneous agency to standardize risks for them.
Another, perhaps cynical, way of making the same point is that levying

an insurance premium is merely a device by which farmers can be charged
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extra interest rates. However, if the banks loosen their rationing of
credit and thus expand their agricultural portfolio, farmers' welfare
may rise because the loosening of the ration more than offsets the effect
of the insurance premium.

Finally, we examine various strands that flow from the single basic
problem of information costs: moral hazard, adverse selection, and admin-
istrative costs. Our conclusion i; that these factors tend to argue in
favor of specific risk coverage rather than multiple risk coverage. If
the latter has to be -adopted, then an area approach may be the better route
to take. These broad conclusions are based largely on nonempirical judge-
ments and have to be modified in the 1ight of the specific enviroﬁment
within a country.

Indeed, the task we’héve set ourselves to in this papeF is to address
a number of issues that would generally be raised by the introduction of
formal crop insurance. We have proceeded in a frankly a priori fashion
simply because that is the only way these general issues can be raised.
One final generalization that we would like to make is that institutions
that deal with agricultural risks have to be very location-specific, and
therefore considerable empirical research needs to be done by every coun-
try that wishes to introduce formal crop insurance. A checklist of the
questions that then need to be addressed now follows.

(a) What is the magnitude of farm-level yield risks and how do they
vary among farms of different sizes? Also, what are the extent and nature
of the covariations among the various farms within a village, a region,

and the country as a whole?
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(b) What are the dominant factors that explain price %luctuations?
In particular, is domestic production one of them?

(c) Our bias is very much towards insurance which covers specific
yield risks rather than multiple yield risks. If this hunch turns out
to be correct, then obviously it becomes essential to find out which
specific hazards affect yields the most and how easy it is to monitor
such hazards. As this monitoring is a role for which the public sector
is more suited, do existing public institutions exist to perform the
task?

(d) Crop insurance has generally been very much favored by formal
credit institutions. We have argued that a major reason for this backing
is the constréint that banks have on varying interest rates by risk-classes.
Crop insurance is then merely a way of making these risk-classes uniform
from the lender's point of view. As an alternative to crop insurance would
be for the lenders to bear the risks themselves, we need to know how
powerful this contraint is. If it is due to the very high cost of classify-
ing farmers by lending institutions, then perhaps a specialized crop
insurance agency is called for.

Answers to all of these questions are necessary before a crop insurance
program is designed. From the experience of those countries in which crop
insurance is already in operation, the following questions need to be raised.

(a) What is the extent of public subsidy and, more importantly, to
which particular activity is the subsidy directed?

(b) Where the history of such a program has been sufficiently long,
what is the evolution of the public subsidy? In other words, does the

infant industry ever grow up?
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(c) What conclusions-.can be drawn about the farmers' and lenders'

responses to crop insurance?






38

BIBLIOGRAPHY

Ahsan, Syed M., "Public Crop Insurance for Developing Countries: The Lessons
from the Japanese Experiment," The Rural Challenge, pp. 181-186,
Edited by Margot A. Bellamy and Bruce L. Greenshields, Aldershot,
Hamps.: Gower Publishing Co., 1981.

Australia, Industries Assistance Commission, Rural Income Fluctuations,
Canberra: Australian Government Publishing Service, 1978.

Dandekar, V.M., Crop Insurance for Developing Countries, Teaching and
Research Forum No. 10., New York: The Agricultural Development Council,
Inc., September 1977,

Doylea Ar:hur C., The Complete Sherlock Holmes, Garden City, N.Y.: Double-
ay & Co.

Ehrlich, Isaac, and Becker, Gary S., "Market Insurance, Self-Insurance, and
Seff-Protect1on," Journal of Political Economy 80 (July/August 1972):
623-648. .

Hazell, Peter B.R., "Crop Insurance - A Time for Reappraisal" IFPRI Report
3, (September 1981) 1-4."

Jodha, N.S., "Effectiveness of Farmers' Adjustments to Risk," Economic and
Political Weekly, June 24, 1978, pp. A-38 - A-48.

Johnson, D. Gale, Forward Prices for Agriculture, Chicago, I11inois: The
University of Chicago Press, 1947, pp. 230-232.

Lipton, Michael, "Agricultural Risk, Rural Credit, and the Inefficiency of
Inequality," Risk, Uncertainty and Agricultural Development, pp. 341-
362, edited by James A. Roumasset, Jean-Marc Boussard and Inderjit
Singh, College, Laguna and New York: Southeast Asian Regional Center
for Graduate Study and Research in Agriculture and the Agricultural
Development Council, 1979. .

Marshall, John M., "Moral Hazard," The American Economic Review 66 (Dec-
ember 1976): 880-891.

Masson, Robert T., "The Creation of Risk Aversion by Imperfect Capital
Markets," The American Economic Review 62 (March 1972): 77-86.







39

Newberry, David M.G. and Stiglitz, Joseph E., The Theory of Commodity
Price Stabilization, Oxford: Clarendon Press, 1981.

Rothschild, Michael, and Stiglitz, Joseph E., "Equilibrium in Competitive

Insurance Markets: An Essay on the Economics of Imperfect Information,”
The Quarterly Journal of Economics 90 (November 76): 629-649.

Roumasset, James A., The Case Against Crop Insurance in Developing
Countries, Teaching and Research Forum No. 20, New York: The
AgricuTtural Development Council, Inc., May 1979.

Schultz, Theodore W., "La Economia de la Investigacion y la Productividad
Agricola," Cuadernos de Economia 16 (Diciembre 1979): 269-282.

Schultz, Theodore W., "The Economics of Research and Agricultural
Productivity," IADS Occasional Paper, New York: IADS, 1979.






CONFERENCE ON AGRICULTURAL RISKS,INSURANCE, AND CREDIT

IN LATIN AMERICA iy o T

LN
Y " iteemantaan
- v . Y

February 8-10, 1982 Ein&:mxwaﬂl*:h

2> 0in1195)

SPONSORED BY: T mmen Ll

INTER-AMERICAN INSTITUTE FOR COOPERATION ON AGRICULTURE

INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE

AGRICULTURAL DEVELOPMENT BANKING AND THE SUPPLY OF CREDIT:
A CONCEPTUAL FRAMEWORK

Carlos F. Pomareda

lzn José, Costa Rica

.
~ 9 Aoy .






AGRICULT JRAL DEVELOPMENT BANKING AND THE SUPPLY OF CREDIT:
A CONCEPTUAL FRAMEWORK

Carlos F. Pomareda¥®

January, 1982

*Research Economist, Inter-American Institute For Cooperation on
Agriculture (IICA), P.C. Box 55, 22(3 Coronado, San José Costa Rica.






CONTENTS

INTRODUCTION

AGRICULTURAL DEVELOPMENT BANKING: AN OVERVIEW

2.1!
2.2'

2.3.
RISKS
3.1.

3.2.

3.3.

Development Purposes and Political Constraints

Institutional Design of Agricultural Develop-
ment Banks

Financial Policies Towards Agriculture

IN AGRICULTURAL PRODUCTION AND LOAN REPAYMENT

The Nature of Risks in Agriculture

Agricultural Risks, Income Stability and
Loan Repayment Capacity

Agricultural Insurance and Credit Insurance

DEVELOPMENT BANK MANAGEMENT AND THE SUPPLY OF AGRI-
CULTURAL CREDIT |

u.l.
u.z‘
4. 3.

b.4,

Introduction

The Determinants of Bank Earnings
Dynamic Balance Sheet and Credit Supply

Credit Insurance and the Supply of Credit

CONCLUDING COMMENTS

RETERENCES

PAGE

-

13
13

16

20

24
24
25
23
32
36






AGRICULTURAL DEVELOPMENT BANKING AND THE SUPPLY OF CREDIT:
A CONCEPTUAL FRAMEWORK

Carlos F. Pomareda

1. INTRODUCTION

The financing of agriculture in developing countries has been
a long time debated issue around two basic points: On one hand
the organization, and quality of service provided by the develop-
ment finance institutions, and on the other hand the financial

policies themselves.

Institutional design has made of most agricultural develop-
ment banks (ADBs) a type of rather specialized farm credit agen-
cies. As such, they provide loans for agricultural production and
no other financial services. Cn the other hand they rely mostly
on international soft loans anc government subsidies, all of which

contributes to their limited capacity to act as financial interme-

diaries.

Financial policies towards agriculture depart from the basic
philosophy that low cost credit is a necessary condition for tech-
nical substitution, and increased income in rural areas. There
is,however, much controversy on the validity of these policies.
They are in part, responsible for a series of distortions in the
capital markets, and the inability of the development banks to grow

at the expense of their own resources.

Limited earnings, because of interest rate policies and lim-
ited financial intermediation capacity, are major reasons for ADBs
to provide a low quality service. The situation is jeopardized by

the fact that, in fulfilling development goals, ADBs must serve






a large number of small farmers, hence facing high operating costs.

If agricultural development is to be accelerated, it is be
done with appropriate supply of capital. If such is the case, it
is mandatory to reappraise the financial policies toward agriculture
and the role that agricultural finance institutions must play.
This appraisal is already under way [World Bank/EID, 1981], and

new strategies are being suggested.

Considering that the instability of farmers income (because of
crop failures) is an important reason for low loan repayment, cred-
it insurance is being considered among the components of a new
strategy to increase the supply of credit. How effective this
policy can be,is up to now a theoretical issue; however, evidence
exists that credit insurance increases loan recovery rates, and
hence the availability of loanable funds. Nevertheless, even when
this is the case, the guestion still remains as to how credit in-

surance changes the bank's efficiency.

The remaining sections of this paper analyze the points out-
lined above,i.e. the institutional design of ADBs and their financial
policies; the risks in agriculture and their effect on income sta-
bility and loan repayment, the determinants of the supply of cred-

it, and the effects of credit insurance on the later.
2. AGRICULTURAL DEVELOPMENT BANKING: AN OVERVIEW

2.1. Development Purposes and Political Constraints

Development banks are a peculiar type of institution, created






as part of the system necessary to support economic development.
As such they have particular ways of fulfilling their functions

and also, they are highly exposed to government intervention.

Development banking emerged in the post-World War II period to
meet a need to supply low price capital for economic growth. These
banks are intented to provide a complete package of services, in-
cluding capital and management for development purposes [Basu,1974].
Most development banks were created with the purpose of serving
a particular sector (industry or agriculture), and hence specific
types of development projects. The later are characterized by
high social rates of return but also they need from low cost cap-

ital to be financially viable.

Given this characteristic of development projects, banks
face a conflict of purposes. Kane [ 1978] explains that the con-
flict emerges because, as a development institution, the bank
should deal with those projects with the highest ranking on the
development impact scalej;and as a banking institution, it should

finance those projects with the highest ranking in the interest

rate scale.

In deciding which development projects to finance, the develop-
ment banks are influenced by government goals and policies and by
financial criteria. Governments exercise pressure on the banks to
finange particular projects expected to benefit target groups. Once
this is.decided the banks must seek funds to implement such projects.

However, the lower the expected monetary return of the project,






the more difficult it is to get the funds to finance it. To the
extent that the government wishes to reach certain political tar-
gets and groups, it will increase the level of subsidy, and/or
the pressure to get external-low cost funds. While fulfilling
these functions a development bank becomes a mere conduit for

funds and less of a financial intermediary.

The above functioning of development banks has been critici-
zed. The criticism is more severe on public development banks than
on private or mixed capital development banks.1 To the extent that
the bank leans more towards private ownership, profit,and hence
monetary retun on projects,becomes more important criteria in
project financing. In this regard Kane [ 1975] concludes that
public development banks therefore, make a more significant con-
tribution to economic development than private banks. This asser-
tion is questionable in the long run, when banks with low earnings
have_a_§lower growth as a function of their financial performance, re-
lying almost exclusively on external donors and soft domestic

loans.

This brief discussion is indicative that development banks
intend to operate as banks within the limits imposed by political
constraints and institutional design. Hence, they are concerned

about earnings only while fulfilling development goals.

1 Public (private) banks are those in which all of the capital
stock is owned within the public (private) sector and operating
policy is under public (private) sector control.






2.2. Iastitutional Design of Agricultural Development Banks

In a political context ADBs are an instrument of government
policy for agriculture. As such they serve particular large groups
of producers, usually the sma.. commercia. farmers, while exclualing
the smallest subsistence farmers. They provide credit for crops
that have high priority, either as part of food supply programs
or for those that provide the basic foreign exchange earnings. They
are characterized by very large operating costs, because of tre
type of clientele they serve. Finally, as a general rule,they have
poor loan collection performance, which reduces even further tne

earnings margin or makes It negative, hence the permanent neecd ror

government subsidies.”

There has been a strong believe that ADBs as well as cther
development banks, shoulc be specialized institutions. In racrt.
it is possible and rational :or and ADB to specialize in lending
to the agricultural sector. 3>ut that is not to say that the bank
should specialize in being a lending agency and not playing the
role of a financia. intermediary. This misconception has led to

the design of instituticns with a very peculiar structure.

Many Agricultural Development Banks are very specialized insti-
tutions. In fact Vor Pischxe, Hefferman, and Adams [ 1981] refer
to them as "specialized farm credit institutions". The great ma-

jority of them are publicly owned banks, limited to offering farmers

1 Poor loan collection is strongly influenced by political deci-
sions when the government wants to benefit particular groups who
claim crop disasters. '






low interest rate loans, but no other financial services. They
do not accept checking and savings deposits, provide money trans-
fer services, store valuables for safe-keeping or serve as fidu-
Ciaries. Thereforé, their only sources of fundé are: a) Loan
recovery; b) domestic borrowings from the Central Bank;_ahd c)
external borrowings from International Financial Agencies, usual-

ly at very low rates and long deferment and repayment periods.

The limited sources of funds for these institutions inhibits
them.from acting as financial intermediaries. Von Pischke [ 1981]
suggests that the limited capacity to access markef funds results
in allienation of the institution, because it can not intermediate
between rural savers and borrowers, and it limits itself to serve
as a link between the government and the rural sector. On the
other hand,this institutional design and high operating'costs does
not allow the bank to compete favorably with rural private lenders

[ see Ladman, 1981].

A significant portion of the financial resources for agri-
culture is provided, however, by non-specialized public, private
and mixed ownership development banks. Because of the structure
of their asset and liability portfolios these institutions have
better possibilities for acting as financial‘infermediaries. Yet,
they are subject to the same financial polidies towards agriculture,

particularly the provision of credit at interest rates below mar-

ket rates.






The diversification of these institutions exists in terms of
the sources and uses of funds. In the liability side they look
much like commercial banks since they borrow from internal and
external sources, and receive demand and time deposits. On the
assets side they serve various sectors (although they may concen-
trate on agriculture), they invest on securities and issue loans
of different maturity and risk, hence allowing for more flexibili-

ty in the management of the portfolio.

\

In a recent analysis of the portfolio composition of 95 develop-

ment banks in Latin America% Pomareda [ 1982] found that those

banks that serve exclusively the agricultural sector, were the
smallest of all and the most dependent on public funds. ADBs

with 100 percent of their loans in the agricultural sector, had

a liability side structured by 57 percent of public funds and 16
percent of S&T deposits; while banks that served various sectors
(with an average of 41 percent allocated to agriculture) depended

on 17 percent on public funds and 30 percent on deposits. The

banks in this later group were on the average (in terms of total

assets) almost 10 times larger that the specialized ADBs.

The discussion here presented is indicative that the ADBS
have much to gain from acting more as financial intermediaries ,by

restructuring the composition of their liabilities. This is to

2

say that an ADB can in fact concentrate its assets in agriculture,

1 Members of the Latin AmericanAssociation of Development Finance
Institutions (ALIDE).

2 Loans of different size, maturity,risk and physical resource
requirements.






and even charge low rates to agriculture,if it can earn more in
its role as financial intermediary i.e. in checking and savings

accounts and other liabilities.

2.3. Financial Policies Towards Agriculture

As part of the same philosophy of finance for development,
interest rates for agriculture are below market rates. Most develop-
ing countries provide subsidized interest rates to agriculture with
the main purpose of inducing the adoption of capital intensive
technologies that would result in increased productivity. Low
interest rates have been visualized as a necessary condition for
agricultural development, yet much controversy exists on the sub-
ject. Besides the criterion of "low interest rates to induce
technolgy adoption", several other arguments are offered to jus-

tify this policy. Some of these arguments are discussed below.

Low interest credit is offered as an alternative to high cost
capital supplied by informal lenders in the rural markets. These
groups are believed to exercise monopoly power, and hence, to re-
ceive returns above their costs. Research to date is not exhaus-
tive on these issues, but it has been found that informal lenders
usually offer farmers other services like input supply and a guar-
anty of purchasing the harvest [ Barton, 1977, Bouman, 1979] ,hence
justifying a higher cost of capital. On the other hand the high
cost of informal credit, usually delivered at the farm, may not
be higher than the real cost of official credit which includes the

farmer's time until the credit is obtained and during the loan






supervision period [ Adams, 1981) . In many cases, however, the
"coyotes"or"intermediarios" do exploit the opportunities in the
rural sector and exercise monopoly power, particularly among the

less fortunate farmers who do not qualify as "sujetos de crédito"

according to the ADB criteria.l

Perhaps, the strongest argument for low cost credit has its
roots in the historical time when development policies were orig-
inally designed. The development philosophy gained strength in the
30's when the world recesion implied negative rates of interest.
Therefore, it did not seem strange to offer development finance
at 2 or 3 percent interest rates. However, if we focus on real
rates of interest, the rate on the loan should include at least
the cost of inflation, and hence higher rates. Failure to do
so will result in decapitalization of the banks and this has been
the case for many Latin American countries, which failed to recon-

cile their financial policies and current inflation rates [ Galbis,

1981) .
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