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Risk AND UNCERTAINTY IN AGRICULTURAL DEVELOPMENT :
Notes oN AN A.D.C. SEMINAR®

Hans P. Bimsuwrnger

These notes are not & summary of the Conference. latho} they
are & set of personal reflections of one participant whose Interest was
primerily In the ares of risk and adoption of technology. In ports'th;so
notes overlap with Roumasset's more elaborate Conference suimory. although
| have tried to avoid redundancles.

The Seminar was Indeed an excellent place for exchanging ideas
and making up one's mind where mejor knowledge gaps exist. | would )lke
to thank the organizers for providing this opportunity.

"~ The Conference had set as Its task the furtherance of understand-
Ing of how risk and uncertalinty about the outcome of production and Invest-
ment declislons by individuals affect the development process of develop-
Ing countrles.

In trying to understand the role of risk and uncertainty, we are
basically concerned with (1) how risk and uncertainty affect theeefficliency
of production and investment docisions by Individuals, firms, and governments
(1.e. what are the growth implications), (i11) how risk and uncertalinty affect

the distribution of Iincoms and wealth among households, and (111) how risk

* Agricultural Devalopment Councll, Research and Tralning Network Seminar
on Risk and Unce.tainty In Ag. icultural Development, held at CIMMYT,
Mexlco, March 9-13, 1976.



and uncertainty affect policy prescriptions and the effectiveness of
policy tools.'

In Table 1 these besic reasons are further broken down into
question complexes or concerns in which the attitude towards risk of
the actors or decislon-mekers involved mey potentially have & msjor
influence.. All these question complexes and.actors were considered
st the Conference although some received much less attention than
others.

Among the actors whose attitudes towards risk might matter,
only fermers received much attention at the Conference. The areass
receiving most attention were the consequences of st:ilitudes towards
risk for the adoption of technology: (Area-1), for price and stablllza-
.tlon policy (Area 7), and for rural Institutions such as share-cropping
(Area 6). Little was sald about.regional investment strategies (Area 3),
which may explain why attitudes of planners a;d policy makers did not
receive much sttention. While distributional effects (Area 2) flgured
prominently as a concern, little formsl analysis has yet been done on

this toplc.

1 Anderson at the outset of the Conference distinguished between
(1) normative, (2) predictive, snd ()) snalytical uses of models
of decision-making under risk (Anderson, Tadble l). Por developing
countries normative uses wvill for a long time to coms be confined
to the anslysis of large investmer: decisions. Such models will
oot becoms a fare management tool for use in planning individual
ferms or even for groups of farms. Anslyst's tise investment for
that 1{s eimply too large for the payoffs which can be expected froa
euch applications.

The main applications can therefore be expucted to occur in trying
to predict future actions of groups of individuals and in snalytical
uses wvith a goal of either improving methodology or influencing
policy. These notes will therefore pay little attention to normative
uses of mndele of dehavior under risk, vith the exception of poten-
tisl uses in regional or nstional planning exercises.
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‘Teble 1. Ressons to be concerned sbout attltudes towards
risk of various actors In the development process

Actors whose attitude towards
risk are Involved

1)

2)

3)

b)

5)

6)

7)

Adoption of profitable but risky
technology by farmers (with emphasis
on efficlency Implications)

Incoms-distribution implications of
differentlal risk aversion and its Impli-
cation for crop choice, adoption beha-
vior, and credit use (who wlll grow/
survive In & dynamic environment)

Regionsl planning and investment strate-
gles, e.9. whether to concentrate Invest-
ment on high-potential/low-risk regions
or not

Agricultural research strategy, ¢.9. on
which reglons to concentrate research
investment, or what emphasis to glve on
stadbllity of technology as against pro-
ductivity

Attitude towards risk as detemminants of
rural Institutions (e.9. share cropping)

Taks account of attitudes towards risk
in output supply analysis

Increase utllity by reducing fluctuations
In outputs, prices, and incomes (price
and output stablilizetion)

fFarmers
Money lenders
Credit Institutions

Farmers
Money lenders
Credit institutions

Policy mekers
Adainistrators
Donor agencles

Farmers
Researchers
Raesearch Administrators

Fermsrs/Landowmers

Laborers (Potential share
Croppers)

Leaseholders

Farmers
Farmears

Consumers
Government



in none of the areas was the Conference able to clearly
come tO an agreement as to whether risk and uncertainty had a strong
influence on actors' behavior. If adverse growth or oqult; implica-
tions were likely to result from the influence of risk and uncertainty,
the Conference was not able to agree on policy m-asuro; either. This
paper is an attempt to understand the reasons why agreement was not
reached on any of these questions.

In doing research on pollcy quostldds In uhicﬁ rl;kilvorslon

night play a role, the following four problems have to be solved:

(1) Bow should the decision process of the actors
involved be modelled?

(2) What are the probability distributions of the
outcomas of the alternatives available to the
decision makers? (Depending on the context or
the model, these will be objective or subjective
probability Jdistributions.)

(3) Are the decision makers sufficiently risk averse
(or risk preferring) to make it necessary to take
divergences from expected profit maximization into
account in predictions and policy recommendation?
Who are the decision makers whose risk aversion
counts?

(4) If risk aversion has adverse efficlency or distri-
butive consequences, vhat can be done in terms of
policies to redress these consequences, i.e. vhat
are ths policy instruments available?

In the remainder of this paper, | will try to trace tho dis-
greements which surfaced at the Conference to more specific disagree-
wnts on the above four questions. | will use the concern about the
ffect of risk aversion on adoption of technology as the main example,
nd not glve much emphasis to any other question complex discussed at
he Conference. It is not that the other questions are unimportant,

ut my own Interest Is primarily In the ares of adoption.



1) Modellirg Questions

On' the methodological side,  the Conference concentrated .
heavily on maximizing methods [see Anderson (1976), Table 2, or
Roumasset's review paper (19752)]. In particular, two groups of models-
were strongly contrasted:

(a) Models based on a utility function
(Bernoullian, Baysian decision models);

(b) Models based on simpler safety criteria
(Safety first, lexicographic safety flrst.
and cautious optimizing, etc.)

. Much of the time was spent on differentiating these models,
but In order to make further progress It seems to be necessary to.. ...
emphasize their common aspects: and.the: common methodological. problems
which confront them at. this time.

One pojnt which has been emphasized several times is an appa-

rent simllarity of predictions of the two classes of models. Of course,

this:ls still-a somewhat casual Impression. In. few cases have models
from Soth classes been applied to -the same problem on the same agricul-
tural! data set from developing countries. Identification of most re-
searchers with either of the approaches usually prevents such com-
parisons.

A second similarity of the approaches s that both require
"some knowledge about the attitudes towards risk of the declslon-makers
whose decision Is modelled. The utility-based approaches require the

elicitation or estimation of the utility function, with all the potential
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misgivings one might have about any actual procedure to do this. The
simpler safety-based approaches typically require the elicitation of

disaster levels of Income, focus losses, flexibility constrilnts. or. .

safety zones.

Unless one chooses these simpler representations of attitudes
arbitrarily, or bases tb@@’éh some pastfo§§orVéd lh;oao requirements,
| cannot see why their-elicitation or economstric estlmnt]oh.should

< N R

be easler or less hazardous than elicitation of utility functions.

‘Most Importantly, all the major approaches are now.based on
personal or sulijective probabilities of outcomes of different choices.
In comparison to the emphasis placed on attitudes towards:risk and
thelr determinants, little was sald at the Conference about personal :
probabllities, except that Dillon's paper |isted the difficulties en-
countered In eliciting them and there was agreement that eliciting pro-
babllities Is indeed more difficult than eliciting attitudes towards '
risk.. However, It seems to me that many methodologles, disputes,
and'mnny important empirical questions will remain-unresolved until . :
more knowledge exlits asbout how personal probabliities are formed and -

how they are revlsed.3

See Kennedy's paper presented at the Conferences.

Twvo modelc of learning were presented at the Conference, one based on
Baysian theory which fits well into the utility-based theories (see
Dillon), and the other on Day's model of learning by a cautious
optimizer.



‘For the adoption question the manner In which subjective
probabilitlies are formed makes a great deal of difference in the distrl-
butlonal outcomes of a sequence of innovation cycles. The capacity
to learn new probability distribution accurately Is cruclal for success-
ful early adoption. In a modernizing agriculture, Iinnovators' rents -
to early adoption of new technology may have major effects on intrafarm
Income distribution and survival, and who. captures. them is an Important
distributional quostlon.gw

The' Interaction of risk and learning Is Important and s *
g&bhaslied by the conclusions of Hazell and Scandizzo's ‘paper. ' The®'
authors state that oﬁtlmally'dl;tbrted prices of risky commodities may -
Improve dggregate welfare over the levels reached ‘at competitive equlll-
brium. 'waever. this conclusion Is totally dependent on the process by
which expectations about risky outcomes are formed, as Newbery (1976)

has shown. Hazell and Scandizzo assume a simple distributed lag process

4 Risk aversion and learning speed affect adoption in two different ways.

Fertilizer adoption may be permanently below the profit-maximizing level
" because the utility maximizing level which takes risk aversion into

account, 18 lower than the former. In terws of efficiency considerations,
this is the most important question. If risk aversion is negatively
associated with wealth, it will also affect income distribution since
the poorer groups would remain further away from profit maximizing
levels than the richer groups. These effects would be permanent
wvhereas learning epeed has only temporary effect. If capacity and
incentive to learring are aleo negatively associated with wealth,
the poorer groups will not share in innovators' rents, even if they
accept innovations——such as fertilizers--upto their utility maximizing
level after a lag.



of expectation formetion with independence of price expectations from
quantity expectations. When this model of expsctations Is replaced by
a rational expectation mechanism of profits, which takes covariances bet-
ween marketad quantitles and prices into account, no aggregate welfare
galns accrue from distorting prices In tbe way proposed by Hazell and

Scandlzzo0.

"Since the utility-based models and the ''safety'’ models lead
to similar predictions, encounter similar probfens in eliciting Informe=-
tion about the actors' attlitudes, and both need to take better account
of learning behavior, little will be gained from further model differen-
tiation at this stage. .For further progress we will require empirical
rather than theoretical answers. We therefore turn to empirical ques-
tions about probability distributions of outcomes and extent of risk .
aversion which are.germane to the whole adoption question and many .

policy issues.

"2) " Probabllity distributions of outconos5

Most of the models of behavior under risk are built In terms

of personal probabilities of outcomes. No paper was presented at this

S The discuseion of how to define risk in the first place is reviewed in
Roumasset's summary. Boussard, in following Shackle, raised the issue
that faermers cannot be expected to hold well-defined probability distri-
butions of outcomes and that some simpler devices such as focus loss
deserve more attention. Our experience in India suggests that as far
as yields are concerned, farmers themselves reason in terms of "so many
years out of so many,"” which is a wvell-defined probability concept.
Distributions of prices and therefore gross returns may be much less
vell defined and simplified approaches may be more appropriate there.



Conference In which elicitations of subjective prodadility distributions
on substential numbers of farmers had been done. Howsver, Gerald O'Mara,
In & study not reported st the Conference, elicited personal probabi ity
distributions for two maize-growing techniques under irrigation In Mexlco
from 84 farmers and did not report unusual difficulties. In most cases
the modern methods did not seem to be subjectively more risky then the
traditional one. " Note, however, that several studies have shown that ana-
lysts can Influence to & large extent the subjective probadility distrl-

butloos'ollcltod.6

Roumssset (1976b) developed an approach of combining personal
;robablllklos of certaln ''disasters' such as major pest outbreaks and
typﬁdons with experimentally derlved production functions to arrive at
subjective expected production functions for fertilizer on rice. His
abpr&och is an advanco.slnce it Is simpler to elicit proboblllty distrl-
bu;fohs of disasterous events than of ylelds. For example, most farmers
are able to specify the number of severe drought years they expect In a
IO-§e.r pdflod.

Using this approach for a well developed ares in the Philipplines,
‘ho found that fertilizer applications do not substantlially increase finan-
Vglol risk-and therefore risk aversion canﬁot be the prlniry ceuse of ferti-
llzer applications which fall serlously short of profit-maximizing iovols.

regardiess of whether farmers are risk averse or not.

6 See Dillon for a discussion on elicitation studies and Kunreuther for
the speclal problems assoclated with low probadllity events.




.10.

‘owever, most empirical studies will continue to work with
objective probebility distridutions and even In this our empliricel know-
ledpe ¢ very limited. An exception is the little-known study by Ryan
ond Fe. rin In which they derived & response function for potatoes in
Peru, using dats from 30 experimental trials conducted over 65 sites
between 1960 o'y l970.7 The response function included solls and wea-
ther variasbles. Riskiness of different fertillzer doses was derived
by combining the responss functions with more than 40 years of weather
dats. Rlisks from other sources were not considered. The ronclusion
reached |s that weather risk does increase with increased fertilizer
doses on average and doficlent solls, but on solls containing high levels
of orgenic matter risk first decreases and then only Increases with higher
levels of fertillizers. The conclusion thus differs from 0'Mara and
Roumasset. One of the reasons might be that potatoes are @ rainfed crop
and thus much more subject to rainfall variations than irrigated maize

or rice.

7 This messive dats gathering effort had been done by R.E. Mc. Collum,
Carlos Valverde S. and Sven Villagarcia. It is most unusual that the
data wvere collected in a form which allowed its retrieval for the
responss-function analyeis.

8 Thie explanation of the difference in findings is vtrengthened dy the
Ryan and Perrin finding of lower riskiness in soile vith high orgaaic
matter, vhich usuaslly implies high moisture holding capacity and less
riek of drought.
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Apart from the evidence of 0'Mara,,Roumasset and Ryan and Perrin,
thore.rgmolns 8 very large gap In our knowledge about objective or subjec-
tive probability distributions. For objective distributions this might
be attributed to the following reasons:

(a) Bz ante, i.e. before a new practice is adopted anywhere,
the Information avallable Is experiment statlion data.
These experiments are usually conducted under condlitions
so far superior to the average farmer tnat they largely
overstate the expected response of yleld to fertillzers
or other practices.? In a few countries experiment
station data are supplemented by trials in farmers'
flelds but again the better farmers are usually includ-
ed in those and, due to the small number of years of
these trials, it Is relatively difficult to separate the
time serlies component of varliablility from the cross sec-
tion component. However, the recent trend towards more
and prolonged experimentation In farmers' fields is the
avenue by which advances must come.

(b) The most frequently used approach to derlve probability
distributions of yields is to simply assume that aggre-
gate regional or district level data correctly reflect
yleld variabilities at farmers' flelds levels. Apart
from problers of aggregation, probablility distributions of
new practices (say fertilizer levels) or new varietles
cannot be derived In this way without the strong assumptions

9 1In the Philippine rice study of Roumasset (1976b), most of the ineffi-
ciency in farmers' fertilizer use disappears once the experiment sta-
tion production function is corrected to reflect farmers' situations.

Even the analysis of experiment station data over time has not fre-
quently been pursued much beyond Janvry's and the Ryan and Perrin
contribution. One of the reasons is that few experiments are carried
out for more than 2 or 3 years, which is insufficient for reliably
estinating such distributions (For the difficulties encountered,

see Anderson, 1973). More promising may be the use of variance compo-
nent models on experiments at several or many locations over a number
of years. In an unpublished paper Minhas and Sr.iivasan have started
in this direction. The Evenson et. al. paper at the Conference was a
further attempt in this direction. Evenson and I are continuing in
this direction with the goal of getting more precise estimates of gene-
ral adaptability and time series atability for varieties by using the
widespread and relatively long duration experiments of international
and some national research organizations.
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of elither additive or multiplicative shifts in
production functions. This is not so much due to the
well known fact that aggregate regional data under-
estimate year to year variability In farmers' flelds
than to the difficulty of getting aggregate date

by variety and fertilizer level.

(c) Farm lavel data for both old and new practices for
many years are almost nonexistent In developing coun-
tries because few farm record schemes have been In
operation long cnough.'o Furthermore, one cannot
get data on new practices from historically recorded
farm-level data.

Given these difficulties, more indirect mesthods may have to be
used to test the ''risk retards adoption'' hypothesis. For example, Income
varlability from cash crops ususlly exceeds income variability of subsis-
tence crops, due to the usually higher price variability of the former.
Wolgin uses this fact to establish and test the hypothesis that risk-averse
farmers should allocate inputs to cash and subsistence crops in such a way
that the value of marginal products of any input in a 'igh risk crop
should be lower than in a low risk crop. Such a finding supports the
hypothusis of risk aversion of farmers without requiring much Information

about the precise distributions of ylelds or net returns.

10 In India certain Farm Management Studies are an exception, and with
access to the original data, probability distributions of existing
practices could be estimated.

At ICRISAT we are experimenting at the present time vith using
data from crop cutting surveys for 5 years collected by the
Andhra Pradesh Governmant to estimate aggregate yields and produ~-
tion. We had sccess to the original quastionnairee vhich prov'de
a certain amount of information on varieties, soil quality, ard
ioput use. We will try to use variance component production
function models to estimate variability over time and by practice.
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Similarly, it may be possible to push the analysis of the
"risk retards adoption' hypothesls further by some broad classiflca-
tions of technologies Into different groups according to how they
affect yleld and gross or net return distributions. Clearly, practl-
cally all new technologies which are likely to be adopted increase

expected outputs or ylelds, i.e. shift and/or change the shape of the

yleld distributions to increase expected yields. Furthermore, most
of the new technologles result Iin shifts which may not increase yleld

risks be very much. However, what happens to riskiness of net returns

depends on (a) the investment levels associated with the new technolo-
gles (the smaller the less risky) and (b) how the yleld distributions
shift or change their shapes. With respect to (b) it should be possible
.to classify technologies Into three groups (two of which were well recog-

-nized at the Conference, see Carlson).

() Nonprotective Inputs such as new seeds or fertlllzers
shift the probability distribution of ylelds without
necessarlly decreasing probability levels at the lower
tail of the yleld distributlon.

(2) Protective inputs such as pesticldes and varieties
Introduced specifically for disease resistance (and
not for Increases In yleld potential) increase expected
yields primarily by reducing probability levels at the
lower tall of the distribution dut do not tend to in-
crease ylelds under favorable clrcumstances.

(3) Inputs with dual role: investments such as irrigation

; which Increase potential maximum yields as well as re-
ducing frequencies at the lower end of the distributions
(by avoliding drought, for example).
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The paper by Richard Just and Rulon Pope at the Conference
suggests econometric methods based on production functions which for
the first time would allow the testing of this classification empiri-

cally If good data are available.

If farmers are risk averse, they should overinvest: in pro-.
tective inputs and dual role inputs and underinvest Into nonprotective

n If we observe underinvestment Into protective inputs (when

inputs.
valuing capital at an Institutional Interest rate) we must conclude.that
credit constraints are at the root of the problem (unless we assums.
risk preference or Information gaps). Underinvestment relative to the
expected profit-maximizing point for risk averters can thus only be @
probles ufth respect to nonprotective inputs, primarily fertillzers,

“ labor, or machinery inputs for better agronomic practices quch as .weed-
ing, land-smoothing, etc. (In the case of seed varleties, riskiness of

net returns will generally not Increase dus to the small investment re-

quired for sesds relative to the Increase In expected yields).

In the case of the nonprotective investments the fine balance
between the size of the Investment and the shift In the prgbablllty distri-
bution will determine whether risk of net returns is increased or not.
Clearly, the smaller the capital Investment relative to a given expected
gross return, the smaller prob;bllltlos that a nonprotective Input in-

creases risk.

11 Carleon reports a case of overinvestment in pesticides in cotton
in Central America.
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One of the major competing hypothesis for explaining lack
of adoption, especially of fertilizers, Is the existence of credit con-
straints or extremaly high costs of borrowing to small holdon.'z The
other major competing hypothesis s Roumssset's '‘Fertilizers do not In-

crease risk If prodadbllity distributions are properly measured.'

One way of testing whether the risk or credit constraint expla-
netion Is correct is to see whether adoption of all three classes of In-
pu‘s foll bol&u the expected profit-maximizing level or whether only the
I;vols of.nonprotcctlv. inputs falls short of It (note that the comparison

3

should Include only inputs requiring cash outloys).l tf underinvestment
occurs for all Inputs equally, credit will be the overriding constraint
whereas risk Is more Important If underinvestment Is restricted to the

nonprotective Inputs.

3) Risk Aversion

Suppose it can be establ!shed for many nonprotective modern In-
puts that they do Indeed Increase riskiness of net returns. Wwhether thls
Is of any consequence then depends on the extent of risk sversion amongst
formers. Mence for this question, as for many others, empiricel estima-
tions of risk aversion (or safety zones, parsmeters of caution, etc.)

becomes cruclal. Measurement of attitudes becomes sore important as It

12 Blies discussed these alternative explanations in detail at the
Conference.

1) Wolgin makes such s comparison for fertilizer and family labor and
finde that input levels are much closer to profit-maximizing optims
for labor than for fertilizer. But this divergence can again be due
to either credit conetraints or risk or both since labor e largely
s noncash input.
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becomes more dlfficult it Is to precisely measure subjective or objective
probabllity distributions of outcomes of choices, because one may somet imes

.bo able to infer the subjective probabilities if one knows the actual beha-

vior and the attitudes.

The discussion on risk attitudes at the Conference Is extenslively
-feported In the susmary by Roumasset. He rightly stresses the substantial
progress made with econometric approaches by Just and Pope, using systems
of factor demand equations which take risk Into account. None of these

models has yet been applied in developing countries.

Scandizzo and Dillon reported good success on gllcltlng risk
~attitudes with Interview methods of about 130 farmers In Northeastern Brazil.
This Is an unusually large sample and it seemed feasible to use trained in-
vestigators. | have recently used the Scandizzo-Dillon approach on 240
households In semi-arid tropical Indla and tested the replicabillity of the
methodology by reinterviewing 200 of the households one or two months later.
Some were reinterviewed Sy the same Investigators, but In most cases Inves-
tigators were switched. The reinterviews led to evidence of nonrepllciblllty
of the methodology over time and to massive evidence of investigator blas.

These findings will be reported in a forthcoming paper.

At the Conference Kennedy reported on a new interview method
" using the focus loss approach which requires more sophisticated inter-
viewers and farmers than the Scandizzo-Dillon approach. Before his approach
can be accepted It will also be necessary. to test for its replicability

over time and across interviewsrs.
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Another aspproach (not reported at the Conference) Is also
econometrically based, but with cross section data from Individual farms
In mind. It consists of & more systematic comparison of the marginal
product of & factor at the expected profit-meximizing optimum with the
marginal product st the observed farmer's position, using an econome-
ti -ally measured production functlon. Moscardl defines a residual
"“risk' measure out of this difference and uses It to study fertilizer
applications In the Puedbla project area in Mexlico. Ublgln looks at
these discrepancies for meny Inputs across crops in Kenys without ixpli-
citly derlving & risk measure out of it. MHowever, these dlfferences or
residual ''risk’’ measures may have other causes, such as voryln; credit
costs to sample farmars. This shortcoming Is especially severe If only

one input on one crop |s consldorod.lk

&) Policy Alternatives to deal with Undesirable
Consequences of Risk Aversion

Even |f we had much more empirical knowledge about probablliity
distributions, risk aversion coefficients, and the behavior of develop-
ment actors under risk, and If we knew more about consequences for the
development process, what could be done with such knowledge? One would,

of course, want to Incorporate it Into government policlies to deal with

14 Wolgin gets most of hie conclusions from comparing the discrepsncies
in marginal producte acroes crops of the rname faroers, vhich elimi-
nates many other explanstions than riek, since credit costs for the
same input will be the same on two crops for the same farmer. Moscardi
argues that his residual is not confounded with credit-constrainte
because all farmers had equal access to credit in the Puedbla Project

area.
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the concerns of Table | and ultimately to achieve greater officlency
or equity. Table 2 1ists some of the policies and policy Instruments
which one mey want to use to slleviate undesirsdle consequences of
risk aversion (If one knew enough about the importance of these conse-

quences).

This Vist, which Is not exhaustive, has been subdivided into
two classes on the basls of whether agricultural risk reduction or risk
spreading Is the primary goal of a policy. lt‘ls ro?ogn}xod that there
Ils soms arbitrariness In the classification. A policy is classifled
as risk specific If It reaches Its ultimate off}cloncy nr equity goals
primerily vis the effect which its risk spreading or r;duclng impact has
on farmers' behavior towards the c;olco ssong risky production processes.
A policy Is classiflied as nonrisk specific If Its main effect on effi-
clency or equity Is not reached primerily as s consequence of risk-spread-
ing or reducing, but in & more direct way. For example, loand distribu-
tion achlieves Iits oqu{ty Implication primerily because it glves more assets
to the poor. As s consequence, the risk level of'thoso people may be
reduced, which in turn may allow them to makn declsions clos?r to the ex-

pected profit-maximizing optimum; this Is & secondary offect.

The most obvious risk specific pollcy is crop or credit insu-
rence, but as both Oury's and Gomez's papers have shown, pure insurance
schemes based on individusl loss assessment are slmost Infeasible In

countries with low levels of income and small lendholdings. Administrative

costs of Individual loss assessment become just too high. Even In dcveloped
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Table 2 : Policy alternatives to deal with undes..edle"’

consequences of risk aversion

A-1
A-2

© Ay

A-4
A-5
A-6

Policles specific to agricultural risk:

Crop/Credit Insurance, loan guarantees, etc.
Rellef and Famine policles.

Pure buffer stock or price stablilization schemes.
Plant protection by groups of farmers.

Flood protection.

8reeding for crop yleld stabillty.

Policles which are not risk specific:

8-
8-2
8-3

8-4

- 85

8-6

Subsidization of Inputs and/or credlit.

Agricultural price support as incoms pollcy.

Allocation of investment and research resources to
regions.

Reduction In Background Risk

- lrrigation investments

- Increase efficlency of markets (roads, market
information, etc.)

- Improve access to Information about technologles
(extenslon, demonstration, etc.)

- Improve nonagricultural job opportunities

- medical and other welfare policles.

Legislation, regulation, institutional reform in areas

such as credit and land tenancy.

Land reforms and other Income/wealth distributions.
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countries generalized crop insurances (except for very specific risks

such as hall) have only recently become self-liquidating. In many cases

they stil) depend on heavy government subsidies. And In developing

countries, where they have worked at all, they are better described as

Income support and distribution schemes towards poor areas than as insu-

rance sch.mos.'s Furthermore, such schemes seem to work only when they

are compulsory, which immedliately leads to the question whether they

improve welfare at all.

16

In the absence of Insurance, most developing countries deal

with the consequences of the worst disasters which hit their populations

by more or less ad hoo rellef policles, which range from land tax con-

cessions to rural works and direct shipments of foods, feeds, and

supplies. Despite heated debates about the adequacy and appropriateness

of specific efforts, these policlies may be the only effective Insurance

and risk-diffusion schemes available to poor countries to alleviate the

effects of disasters. A more thorough investigation of -the ability of

these schemes to meet risk-reducing goals Is surely called for.

17

15

16
17

They are likely to be inefficient distributive devices and direct re-
source investments may be more appropriate to deal with regional dis-
parities.

See for example the Mexican Credit Insurance Case discussed by Gome:z.

In the Indian subcontinent, where such relief measures are most important,
the debates usually revolve around wvhetiner the relief is really reaching
the worst affected areas or groups and how to improve the efficiency
impact of public works undertsken in famine situations (see N.S. Jodha).
Morris David Morris has added a new dimension by arguing that in India
drought-prone areas receive relief so frequently that farmers choose
too-risky crop mixes and input levels relative to the expected profit-
maximi{zing levels, thus resulting in another inefficiency. However, if
farmers are risk averse, there is probably little reason to fear such
overshooting.
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Buffer stock schemes and other price-stablilization schemes
are another often advocated policy tool. However, their effect on aggre-
gate welfare and their distributional consequences are still open to @
debate which requires empirical answers. As previously discussed vne can
bulld theoretical models where everything is posslble.18 Advocating
them now to deal with risk problems seems to be quite ahead of our

know!edge.

Another risk-specific policy Is plant protection by groups of
farmers and government support of individua! plant protection by informa~
tion, etc. The experiment in Central America reported by Carison will
help understand more clearly the feasibility of such approaches in deve-
‘loping countries. However, it Is likely that such group actions will be
confined to areas with high concentration of very susceptible cash crops

such as cotton,etc.

Another example Is the Introduction of new varieties into entire
areas rather than leaving adoption up to individual farmers. Introducing
varieties of different maturities on a few farms only often increases risks
of pests and birds for the newly introduced or the traditional varleties
or both. Areawise introduction of varieties spreads and minimizes these
risks. India Is experimenting with this approach on a large scale.

Flood protection by the bullding of dams and other disaster
protection or warning systems are also risk specific policies in which the
analytical tools of decision making under uncertainty are surely most

appropriately used to guide policy declslcns.,

18 See Newbery (1976b)
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Plant'brcedlng declisions definitely have to take farmers'
attitudes touofds risk Into account, especially If it should turn out
that risk aversion is high. It is therefore lmpbrtant to quickly get
. a better understanding of possible tradeoffs between stabl)ity and

ylelds.

To the extent that one bellieves that risk-specific policies
are effective means of achleving the ultimate efficiency and equity
goals, the investment of scarce economic research resources Into ques-
.tions related to these pollcles:l; suredy wafranted. Even In the case
of crops Insurance, more research may be useful. The main reason for
disenchantment with insurance schemes Is the excessive cost of writing
policies and of assessment of losses In Indlvidual fields. V.M, Dandekar
for. Indla has reccnély revived a suggestion to provide Insurance where
the Indemnity payment does not depend on the loss In an individual field
but is based on the shortfall from their normal levels of average yleld
across farms In a homogenous crop growth zone. This would enormously‘
reduce administrative costs and overcome the moral hazard proﬁlem. Eco-
nomists usually lng[st on the superiority of‘lnsurance over all other
forms of risk dlsger;al, and research on such area-based insurance schemes

may be highly frultful.

As. matters stand at present,with respect to adoption of new
technology, we are laft with few pollicy handles. Especially for over-
coming a possible permanent discrepancy in fertilizer applications
from an expected profit-maximizing level, no risk specific policy

soems to exist, except making fertllizer-responsive varieties more
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stable genetically, which. has. become a major-breeding goal in many.

national. and international breeding efforts.'? .

This leaves us with policies which are not specific to 'risk,
but whose primary goals of growth or equity are achieved more directly. -
-However, these policles do usually Influence the general risk sltua-
tion’of ‘their target groups, elther by increasing income levels of the"
reciplents or reducing exposure to risks in areas other than agricul-
tural production or both. It Is clear that any increase Iin income or
any reduction in risk in areas other than agricultural productlon (say
reduction of Bealth risk) should increase the abllity of the reciplents
to bear production risks and therefore allow them to choose production
activities which.are closer to maximizing expected returns. This lIs
what Michael Lipton called at the Conference the reduction of background
risks, although he primarily had In mind the policies specifically men-
tioned under that heading. Of course, how strongly the reduction of
health risk affects the production decision of risk-averting farmers Is

an_empirical question which has not been investigated so far.

On the whole, for all the policies which are'not risk specific,
it will-at this stage be difficult to explicitly Incorporate secondary- °
risk reduction effects into a policy analysis framework. This Is prima-*

rily because quantitative knowledge on side benefits in terms ‘of risk

19 Roumasset's "Risk is Unimportant” statements stem as much from his evi-
dence that fertilizer does not increase risk in irrigated rice as from
his despair of lack of direct policy handles to deal with any potential
risk problem.
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reduction 'Is simply nonexistent for most of these policy. tools. Further-
more, such empirical knowledg§~ulll'bo difficult: to generate and as long

as the basic controversies In the risk area are not settled, concentrating
research on this aspect may be a misallocation of professional capacity.
This to some extent disagrees with the position of Michael Lipton who wéuld
Ilke_Q§ to take such risk-reducing effects explicitely into account in .

cost-benefit analysli.

In many Instances, however, the side benefit of risk reduction
might be Investigated In a somewhat ad hoo manner by considering whether
or not there is a conflict between the primary goal of these policies and
tho subsidiary goal of risk reduction. “In the case of irrigation Investment,
both the Increased production levels and the risk reduction will: benefit
the same target groups of farmers or reglons and no goal-confllict arlses.
This may be the case for many other policies as well. Therefore rates of
returns to all Irrigation investments would be higher than those measured
by Increases in expected output. The addition of benefits ‘would be the
largest In those reglons with the highest weather instability. Fufthermore.
lrrlgatlon”(nvestmonts. as a class..are.llﬁoly‘to have higher, risk reducing
side benefits than, say, road construction. Such unreflned knowledge might
be sufficient -to help choose among Investment .strategles when simple. rate
of return calculations without risk reductlon beneflts are unable to force

a clear.cholce.
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Conclusions

The inablillty of the Conference to reach conclusions on the
role of risk and uncertainty in many development problems and to formulate
policles to deal with any possible adverse consequences of risk aversion
stems prlmaflly from three causes: First Is the scarcity of empirical evl-
dence on probabllity distributions of the decislons which are cons idered
in the context of a particular development problem. Progress In thls
ares will be slow and requires painstaking and often urrewarding emplirical
enquiries at the farm level. Second, the evidence on attitudes towards
risk of development actors may be better but is still sufficlently scarce
and shaky to allow few generallzations. Third, It appears that there are
very few risk-specific pollicy alternatives with which to deal dlrectly
with possible adverse consequences of risk aversion, and on sémn of the ob-
vious risk-speclific policies such as price stabllization, much more evidence

Is needed before one can really recommend them.

Given this state of know)ledge and the complexity of the Issve,
the -problem ares of the Conference will for some time remein & speciallized
r;so.rch area for 8 limited number of people. Declsion theory under un-
certainty can start to make an impact on development policy and develop-
ment only |f these researchers are able to improve the emplirical knowledge
In the.aroa and to furtho} simplify and standardize the methodologlical
tools used.to acquire empirical knowledge.

ooooo
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