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0. AISTINACT 

Presents the personal reflections of a participant at the Agricultural Development
 
Council conference in 1976. The conference concerned how risk and uncertainty
 
about the outcome of production and investment decisions by individuals affect the 
development process of developing countries. The basic concern is how risk and un
certainty affect the efficiency of production and investment decisions by indiv
iduals, firms, and governments, how risk and uncertainty affect the distribution 
of income and wealth among households, and how. risk and uncertainty affect policy 
prescriptions and the effectiveness of policy tools. The conference was unable 
to reach conclusions on the role of risk and uncertainty inmany development 
problems because there isa scarcity of empirical evidence on probability distri
butions; evidente on attitudes towards risk of development actors is still scarce, 
and there are few risk specific policy alternatives to deal with possible adverse 
consequences of risk aversion. For decision theory to be more useful, it will be 
nacessary to improve the enpirical knowledge in the area and to simplify and stan
dardize the methodological tools. 
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RISK AND UNCERTAINTY IN AGRICULTURAL DEVELOPMENT
 

NOTES ON AN A.D.C. SEMINAR*
 

H4N6 F. 8WA6Mt9A 

These notes are not a sumry of the Conference. Rather they 

are a set of personal reflections of one participant whose Interest was 

primarily In the area of risk and adoption of technology. In parts these 

notes overlap with Roumasset's more elaborate Conference summary. although
 

I have tried to avoid redundancies.
 

The Seminar was Indeed an excellent place for exchanging Ideas 

and making up one's mind where major knowledge gaps exist. I would like 

to thank the organizers for providing this opportunity. 

The Conference had set as Its task the furtherance of understand-

Ing of how risk and uncertainty about the outcome of production and Invest

ment decisions by Individuals affect the development process of develop-

Ing countries. 

In trying to understand the role of risk and uncertainty, we are
 

basically concerned with (I) how risk and uncertainty affect theeefficlency
 

of production and investment dcislons by Individuals, firms, and goverrwents
 

(I.e. what are the growth Implications), (11) how risk and uncertainty affect 

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

* Agricultural Devalopment Council, Research and Training Network Seminar
 
on Risk and Unce. tainty In Ag. lcultural Development, held at CIMKYT.
 
Mexico, March 9-13, 1976.
 



1 

.2.
 

and uncertainty affect policy prescriptions and the effectiveness of 

policy tools.
 

In Table I these basic reasons are further broken down into 

question complexes or concerns in Ahich the attitude towards risk of 

the actors or decision-makers Involved may potentially have a major 

Influence. All these question cooplexes and-actors were considered 

at the Conference although some received much less attention than 

others. 

Among the actors whose attitudes towards risk might matter,
 

only farmers received much attention at the Conference. The areas 

receiving most attention were the consequences of atzitudes towards 

risk for the adoption of technology (Area-I), for price and stabilize

*tion policy (Area 7). and for rural Institutions such as share-cropping
 

(Area 6). Little was sold aboutregional Investment strategies (Area 3).
 

which may explain why attitudes of planners and policy makers did not 

receive much attention. While distributional effects (Area 2) figured
 

prominently as a concern, little formal analysis has yet been done on
 

this topic.
 

Anderson at the outset of 
the Conference distinguiehed between 
(1) normative. (2) predictive, a (3) analytical uses of models 
of decision-making under risk (Anderson. Table 1). For developing 
countries normative uses will for a long time to come be confined 
to the analysis of large inveetme decisions. Such models will 
not become a farm managoemt tool for use In planning individual 
forms or even for groups of farms. Analyst'u time Investment for 
that Is simply too large for the payoffs which can be expected from 
such applications. 

The main applications can therefore be expected to occur in trying
 
to predict future actions of groups of individuals and in analytical
 
uses with a goal of either Improving methodology or influencing 
policy. These notes will therefore pay little attention to normative
 
uses of mdele of behavior under risk, with the exception of poten
tial uses In regional or national planning exercises.
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Table 1. Reasons to be concerned about attitudes towards 
risk of various actors In the development process 

Concerns Actors %doseattitude towrds 
risk are involved 

I) Adoption of profitable but risky Farmers 
technology by farmers (with emphasis Money lenders 
on efficiency Implications) Credit Institutions 

2) Income-distribution Implications of Farmers 
differential risk aversion and Its Impll- Money lenders 
cation for crop choice, adoption beha- Credit institutions 
vior, and credit use (who will grow/ 
survive In a dynamic environment) 

3) Regional planning and Investment strate- Policy mekers 
gies, e.g. whether to concentrate Invest- Administrators 
ment on high-potential/low-risk regions Donor agencies 
or not 

4) Agricultural research strategy, e.g. on Farmers 
which regions to concentrate research Researchers 
Investment, or what emphasis to give on Research Administrators 
stability of technology as against pro
ductivity 

5) Attitude towards risk as determinants of Farmers/Landoers 
rural Institutions (e.g. share cropping) Laborers (Potential share 

Croppers) 
Leasehol ders 

6) Take account of attitudes towards risk Farmers 

in output supply analysis 

7) Increase utility by reducing fluctuations Farmers 
In outputs, prices, and Incomes (price Consufars 
and output stabilization) Government 
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In none of the areas was the Conference able to clearly 

eam to an agreement as to whether risk and uncertainty had a strong 

Influence on actors' behavior. If adverse growth or equity Imp)ice

tions were likely to result from the Influence of risk and uncertainty, 

the Conference was not able to agree on policy measures either. This 

"per Is an attempt to understand the reasons why agreement was not 

reached on any of these questions. 

In doing research on policy questions In which risk avorsion 

might play a role, the following four problem have to be solved: 

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

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

(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 recommndation?
 
Who are the decision makers whose risk aversion 
counts? 

(4) 	 Xf risk aversion has adverse efficiency or distri
butive consequences, what can be done in terms of
 
policies to redress these consequences, i.e. what 
are the policy instruments available? 

In the remainder of this paper, I will try to trace the dis

greements which surfaced at the Conference to more specific disagree

ants on the above four questions. I will use the concern about the 

iffect of risk aversion on adoption of technology as the main example. 

,nd not give much emphasis to any other question complex discussed at 

he Conference. It is not that the other questions are unimportant, 

iut my own Interest Is primarily In the area of adoption. 
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I) ModellIsn Questions 

On-the methodological side,.the.Conference concentrated 

heavily on maximizing methods (sea Anderson (1976), Table 2, or 

RoAmsset's review paper (197Sa)]. In particular, two groups.of models

were strongly contrasted: 

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

(b).iodels based on simpler safety criteria
 
(Safety first, lexicographic safety first,
 
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. comnon methodological. problems 

which confront them at this time.
 

One point which has been emphasized several times Is an appa

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

this",s stl I I a somewhat casual Impression...in. few cases- have models 

from both 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 usuallyprevents such com

parisons. 

A second similarity of the approaches is that both require
 

some knowledge about the attitudes towards risk of the decision-makers
 

whose decision Is modelled. The utility-based approaches require the
 

elicitation or estimation of the utility function, with all 
the potential
 

http:Impression...in
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misgivings one might have about any actual procedure to do this. Th 

simpler safety-based approaches typically require the elicitation of
 

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

*fety zones.
 

Unless one chooses these simpler representations of attitudes 

arbitrarily, or bases them'on some past'observed income requirements, 

I cannot see why their-ellcltatlon or econometric estimation should 

be easier or less hazardous than elicitation of utility functions.
2 

'Most Importantly, all the major approaches are now:based on 

personal or suloJective probabilities of outcomes of different choices. 

In comparison to the emphasis placed on attitudes towards, risk and 

their determinants, little was said at the Conference about personal.: 

probabilities, except that Dillon's paper listed the difficulties en

countered In eliciting them and there was agreement that .elciting pro

babilities Is Indeed more difficult'than eliciting attitudes towards: 

risk.- However, It seems to me that many methodologies, disputes, 

and'many Important empirical questions will remain unresolved until. 

more knowledge exists about how personal probabilities are formed and 

how they are revised.3 

2 	 See Kannedy's paper presented at the Conference. 

3 	 Two nodelc of learning vere presented at the Conference, one based on 
Baysian theory vhich fits well into the utility-based theories (see 
Dillon), and the other on Day's model of learning by a cautious 
optinizer. 
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For the adoption 'questlon the manner Inwhich subjective
 

probabilities are formed makes a great deal of difference In the distri'

butlonal outcomes of a sequence of Innovation cycles. The capacity
 

to 	learn new probability distribution accurately Is crucial for success

ful early adoption. In a modernizing agriculture, Innovators' 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 question..
 

The Interaction ofrlsk-and learnlhg ..Is imortant and 1i 

imphaslzed by the conclusions of Hazell and Sc&ndizzo'spiper.",The
 

authors state' that optimally distboted prices'of risky coXdIltIes may
 

improve iaggregate welfare over the levels reached 'at competitive equili

brlum. However, this conclusion Is totally dependent on the process by
 

which expectations about risky outcomes are formed, as Newbery (1976)
 

has shown. Hazel] 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-maxiaizing level 
because the utility maximizing level which takes risk aversion into 
account, is lover than the former. In terms 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 
whereas learning speed has only temporary effect. If capacity and 
incentive to learning are also 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. 
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of expectation formation with Independence of price expectations from 

quantity expectations. When this model of expectations Is replaced by 

a rational expectation mechanism of profits, which takes covarlances bet

wean marketed quantities and prices Into account, no aggregate welfare 

gains accrue from distorting prices In the way proposed by Nazell and 

ScandIzzo. 

Since the utility-based models and the 1'safety'O models lead
 

to similar predictions, encounter similar problems in eliciting Informa

' 
tion about the actors attitudes, 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. 

5 
1) Probability distributions of outcomes


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

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

5 	 The discussion of how to define risk in the first place is reviewed in 
Roumaasset's summary. Boussard, in following Shackle, raised the issue 
that farmers cannot be expected to hold yell-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 yell-defined probability concept. 
Distributions of prices and therefore gross returns may be much less 
wall defined and simplified approaches may be more appropriate there. 
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Conference In which elicitation$ of subjective probability d;stributions
 

on 	substantial numbers of farmers had been done. However. Gerald O'Xara,
 

In a study not reported at the Conference, elicited personal probability
 

distribtutions for two maize-growing techniques under irrigation In 90xico
 

from 84 farmers and did not report unusual difficulties. In most cases
 

the 	wodern methods did not seem to be subjectively more risky than the
 

traditional one. Notehowever, that several studies have shown that ana

lysts can Influence to a large extent the subjective probability distri

6
 
butions elicited.
 

Roumaiset (1976b) developed an approach of combining personal
 

probabilities of certain "disasters" such as major pest outbreaks and
 

typhoons with experimentally derived production functions to arrive at
 

subjective expected production functions for fertilizer on rice. HIs
 

approach Is an advance since It Is simpler to elicit probability dlstri

butions of disasterous events than of yields. For example, most farmers
 

are able to specify the number of severe drought years they expect in a
 

10-year period.
 

Using this approach for a well developed area In the Philippines,
 

he found that fertilizer applications do not substantially Increase finan

cial risk-and therefore.risk aversion cannot be the primary cause of ferti

lizer applications which fall seriously short of profit-.aximizing levels.
 

regardless of whether farmers are risk averse or not.
 

6 	See Dillon for a discussion on elicitation studies and Kunreuther for
 
the special problems associated with low probability events.
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k6owever, most empirical studies will continue to work with 

objective probability distributions and even In this our empirical know 

ledge Il very limited. An exception Is the little-know study by Ryan 

and Perin in wich they derived a response function for potatoes in 

Peru. using data from 90 experimental trials conducted over 65 sites 

The response function included soils and weabetween 1960 41A 1970.
7 


ther variables. Riskiness of different fertilizer doses was derived
 

by combining the respon%3 functions with more than 4sO years of weather 

sources were not considered. The conclusiondata. Risks from other 


reached Is that weather risk does Increase with Increased fertilizer
 

doses on average and dolicient soils, but on soils containing high levels
 

risk first decreases and then only increases with higherof organic matter 

andlevels of fertilizers. The conclusion thus differs fro O'Mara 

Riounsset. One of the reasons might be that potatoes are a raInfed crop 

and thus much more subject to rainfall variations than Irrigated maize 
B 

or 	rice.
 

7 	This measive data gathering effort had been done by R.Z. Me. Collum, 

Carlos Valverde S. and Sven Villagarcia. It is mst unuaual that the 

data vera collected In a foru which alloyed its retrieval for the 

responee-function analysis. 

8 This explanation of the difference in findings Is otrengtheaad by the 

Ryan and Perrin finding of lover riskiness in soils vith high organic 

matter, which usually implies high moisture holding capacity and lees 
risk of drought.
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Apart from the evidence of O'Kara,,Roumasset and Ryan and Perrin,
 

there 	remains a 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) 	Ex ante, i.e. before a new practice is adopted anywhere, 
the Information available Is experiment station data. 
These experiments are usually conducted under conditions 
so far superior to the average farmer that they largely 
overstate the expected response of yield to fertilizers
 
or other practices.9 In a few countries experiment
 
station data are supplemented by trials In farmers'
 
fields but again the better farmers are usually includ
ed In those and, due to the small number of year3 of
 
these trials, it Ii relatively difficult to separate the
 
time series componenL of variability 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 derive probability
 
distributions of yields is to simply assume that aggre
gate regional or district level data correctly reflect
 
yield variabilities at farmers' fields levels. Apart
 
from problems of aggregation, probability distributions of
 
new practices (say fertilizer levels) or new varieties
 
cannot be derived In this way without the strong assumptions
 

9 	In 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
 
costribution. One of the reasons is that few experiments are carried
 
out for more than 2 or 3 years, which is insufficient for reliably
 
estimating 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 directioit. Evenson and I are continuing in
 
this direction with the goal of getting more precise estimates of gene
ral adaptability and time series stability for varieties by using the
 
widespread and relatively long duration experiments of international
 
and some national research organizations.
 



.12.
 

of either additive or multiplicative shifts In
 
production functions. This Is not so much due to the
 
well knmm fact that aggregate regional data under

estimate year to year variability In farmers' fields
 
than to the difficulty of getting aggregate data
 
by variety and fertilizer level.
 

(c) 	 Farm level 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 enough. 1 0  Furthermore, one cannot
 
get dita on new practices from historically recorded
 
farm-level dbta.
 

Given these difficulties, more indirect methods may have to be 

used to test the "risk retards adoption" hypothesis. For example, Income 

variability from cash crops usually 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 ',lgh risk crop 

should be lower than in a low risk crop. Such a finding supports the 

hypothosis of risk aversion of farmers without requiring much Information 

about the precise distributions of yields or net returns.
 

10 	 In India certain Farm Management Studies are an exception, and vith 
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 survey@ for 5 years collected by the 
Andhra Pradeh Goverent to estimate aggregate yields and prodv-
tion. We had eccess to the original questionnairee vhich prov:de 
a certain amount of iformation on varieties. soil quality. wa, 
iput use. We vil try to use variance component production 
fuictin models to estimate variability over tim and by practice. 
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Similarly, it may be possible to push the analysis of the
 

"risk retards adoption" hypothesis further by some broad classifica

tions of technologies Into different groups according to how they
 

affect 	yield and gross or net return distributions. Clearly, practi

cally all new technologies which are likely to be adopted increase
 

expected outputs or yields, I.e. shift and/or change the shape of the
 

yield distributions to Increase expected yields. Furthermore, most
 

of the 	new technologies result in shifts which may not Increase yield
 

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

depends on (a) the Investment levels associated with the new technolo

gies (the smaller the less risky) and (b) how the yield 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).
 

(l) 	 Nonprotective Inputs such as new seeds or fertilizers
 

shift the probability distribution of yields without
 
necessarily decreasing probability levels at the lower
 
tall of the yield distribution.
 

(2) 	 Protective Inputs such as pesticides and varieties
 
Introduced specifically for disease resistance (and
 

not for Increases In yield potential) Increase expected
 
yields primarily by reducing probability levels at the
 

lower tall of the distribution but do not tend to in

crease yields under favorable circumstances.
 

(3) 	 Inputs with dual role: ;nvestments such as Irrigation
 

which Increase potential maximum yields as well as re

ducing frequencies at the lower end of the distributions
 

(by avoiding drought, for example).
 



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 overinvestin pro-

tective Inputs and dual role inputs and underinvest Into nonprotective 

inputs. 1 if we observe underinvestment into protective inputs (when 

viluing capital at an institutional Interest rate) we must conclude that 

credit constraints are at the root of the problem (unless we assume.

risk preference or information gaps). Underinvestment relative to the 

expected profit-maximizing point for risk averters can thus only bWa 

problem with respect to nonprotective Inputs, primarily fertilizers, 

labor, or machinery inputs for batter agronomic practices such as.weed-

Ing, land smoothing, etc. (In the case of seed varieties, riskiness of 

net returns will generally not Increase due to the small investment re

qulred for seeds relative to the Increase in expected yields). 

In the case of the nonprotectlve Investments the fine balance 

between the size of the Investment and the shift In the probability 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 probabilities that a nonprotective input In

creases risk.
 

11 	 Carlson-reports a case of overinveemunt in peaticides 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

12
 
straInts or extremely high costs of borrowing to small holders. The 

other major comipeting hypothesis is Roumasset's "Fertilizers do not In

crease risk if probability distributions are properly measured."
 

One way of testing whether the risk or credit constraint expla

nation is correct is to see whether adoption of all three classes of in

puts fall below the expected profit-maximizing level or whether only the
 

levels of nonprotectIve Inputs falls short of It (note that the comparison
 

13
 
should Include only inputs requiring cash outlays). If 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. Whether this
 

.is of any consequence then depends on the extent of risk aversion amongst
 

farmers. Hence for this question, as for many others, empirical estima

tions of risk aversion (or safety zones. paramters of caution, etc.)
 

becomes crucial. MIesurement of attitudes becomes more Important as It
 

12 	 Bliss discussed these alternative explanations in detail at the
 

Conference.
 

13 	Wolgin makas such a comparison for fertilizer and family labor end
 
finds that input levels are much closer to profit-mximizinis optima
 

for labor than for fertilizer. But this divergence can again be due
 
to 	either credit constraints or risk or both since labor is largely
 

a nowcash input. 



becomes more difficult It Is to precisely measure subjective or objective
 

probability distributions of outcomes of choices, because one may sometimes 

be able to Infer the subjective probablilties ifone knows the actual beha

vior and the attitudes. 

The discussion on risk attitudes at the Conference isextensively
 

reported In the sumary 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 Indeveloping countries. 

Scandizzo and Dillon reported good success on eliciting risk
 

attitudes with Interview methods of about 130 farmers InNortheastern Brazil. 

This Isan unusually large sample and Itseemed feasible to use trained in

vestigators. I have recently used the Scandizzo-Dillon approach on 210 

households Insemi-arid tropical IndLa and tested the replicabillty of the 

methodology by relntervlewing 200 of the households one or two months later. 

Some were reintervlewed by the same Investigators, but Inmost cases Inves

tigators were switched. The reinterviews led to evidence of nonreplicability 

of the methodology over time and to massive evidence of Investigator bias. 

These findings will be reported Ina 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 itwill also be necessary.to test for its replicablllty
 

over time and across Interviewers.
 

http:necessary.to
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Another approach (not reported at the Conference) Is also
 

econometrically based, but with cross section data from Individual farms 

In mind. It consists of a more systematic comparlson of the marginal 

product of a factor at the expected profit-maximizing optimu with the 

marginal product at the observed farmer's position, using an econome

t0:-lly measured production function. Moscardl defines a residual 

"risk" measure out of this difference and uses It to study fertilizer
 

applications In the Iuebla project area In Mexico. Wolgin looks at
 

these discrepancies for many Inputs across crops in Kenya without expli

citly deriving a risk measure out of It. However, these differences or
 

residual "risk" measures may have other causes, such as varying credit
 

costs to sample farmers. This shortcoming Is especially severe If only
 

Input on one crop Is considered.l1
one 


4.) 	 Policy Alternatives to deal with Undesirable
 

Consequences of Risk Aversion
 

Even If we had much more empirical knowledge about probability
 

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 policies to deal with
 

14 Wolgin gets most of hie conclusions from comparln8 the discrepancies 
in marginal products across crops of the nee fatoere, which elimi
nates many other explanations than risk, since credit costs for the 
same input vil be the same on two crops for the same farmer. Moscardi 
argues that his residual Is not confounded with credit-constraints 
because all farmers had equal access to credit in the Puebla Project 
area. 

http:considered.l1
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the concerns of Table I and ultimately to achieve greater efficiency 

Table 2 lists some of the policies and policy Instrumentsor equity. 


went to use to alleviate undesirable consequences of
which one may 

risk aversion (if one knew enough about the importance of these conse

que4ces). 

This list, which Is not exhaustive, has been subdivided into 

two classes on the basis of wtether agricultural risk reduction or risk 

It is recognized that therespreading Is the primary goal of a policy. 


Is some arbitrariness In the classification. A policy Is classified
 

as risk specific If It reaches Its ultimate efficiency nr equity goals
 

primarily via the effect which its risk spreading or reducing Impact has
 

on farmers' behavior towards the choice among risky production processes.
 

A policy is classified as nonrlsk specific if its main effect on effi

reached primarily,as a consequence of risk-spreadciency or equity Is not 

Ing or reducing, but In a more direct way. For example, land distribu

tion achieves Its equity Implication primarily because It gives more assets 

to the poor. As a consequence, the risk level of these people may be 

reduced, which In turn may allow them to mekn decisions closer to the ex

pected profit-maximizing optima; this Is a secondary effect. 

The most obvious risk specific policy is crop or credit Insu

both Oury's and Gomez's papers have shoba, pure insurance
rance, but as 

schemes based on individual loss assessment are almost infeasible In 

Income and small landholdings. Administrativecountries with low levels of 


too high. Even in dcveloped
costs of Individual loss assessment become Just 




Table 2 	 Policy alternatives to deal with undes;.dble'"
 

consequences of risk aversion
 

A) Policies specific to agricultural risk:
 

A-I Crop/Credit Insurance, loan guarantees, etc.
 

A-2 Relief and Famine policies.
 

A-3 Pure buffer stock or price stabilization schemes.
 

A-4 Plant protection by groups of farmers.
 

A-5 Flood protection.
 

A-6 Breeding for crop yield stability.
 

8) Policies which are not risk specific:
 

8-I Subsidization of Inputs and/or credit.
 

8-2 Agricultural price support as Income policy.
 

8-3 Allocation of Investment and research resources to
 

regions.
 

8-4. Reduction In Background Risk
 

- Irrigation Investments 
- Increase efficiency of markets (roads, market 

Information, etc.) 
- Improve access to Information about technologies 

(extension, demonstration, etc.) 
- Improve nonagricultural Job opportunities 
- medical and other welfare policies. 

8-5 Legislation, regulation, Institutional reform In areas
 

such as credit and land tenancy.
 

0-6 Land reforms and other Income/wealth distributions.
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cowitries generalized crop insurances (except for very specific risks 

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

they still 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 schemes.15 Furthermore, such schemes seem to work only when they 

are compulsory, which Immediately leads to the question whether they 

Improve welfare at all. 1 6 

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 relief policies, 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 policies 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
 

17
these schemes to meet risk-reducing goals Is'surely called for.
 

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

16 	 See for examle the Mexican Credit Insurance Case discussed by Gomez. 

17 	 In the Indian subcontinent, where such relief measures are most important, 
the debates usually revolve around whether the relief Is really reaching 
the 	worst affected areas or groups and how to improve the efficiency
 
impact of public works undertaken 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
maxim.zing levels, thus resulting in another inefficiency. However, if 
farmers are risk averse, there is probably little reason to fear such 
overshooting.
 

http:schemes.15


Buffer stock schemes and other price-stabilization shmes
 

aggre-
However, their effect on 
are another often advocated policy tool. 

gate welfare and their distributional consequences are 
still open to a 

canAs previously discussed one 
debate which requires empirical answers. 
 18
 

Advocating
models where everything Is possible.
build theoretical 


them now to deal with risk problems seems to be quite 
ahead of our
 

knowledge.
 

Another risk-specific policy Is plant protection by groups of
 

Informa
farmers and government support of Individual plant protection by 

tion, etc. The experiment In Central America reported by 
Carlson will
 

help understand more clearly the feasibility 
of such approaches In deve-


Is likely that such group actions will be
 loping countries. However, It 

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
 

introducing
 
areas rather than leaving adoption up to Individual farmers. 


varieties of different maturities on a few 
farms only often Increases risks
 

of pests and birds for the newly introduced 
or the traditional varieties
 

Areawlse introduction of varieties spreads and minimizes 
these
 

or both. 


India Is experimenting with this approach on a large 
scale.
 

risks. 


Flood protection by the building of dams and 
other disaster
 

protection or warning systems are also 
risk specific policies in which the
 

tools of decision making under uncertainty 
are surely most
 

analytical 


appropriately used to guide policy declsirns.
 

18 See Newbery (1976b)
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Plant breeding decisions definitely have to take farmers'
 

attitudes towards risk, Into account,, especially If it should turn out
 

that risk aversion ishigh. It is therefore Important to quickly get
 

.a better understanding of possible tradeoffs between stability and
 

yields.
 

To the extent that one believes that risk-specific policies
 

are effective means of achieving the ultimate efficiency and equity
 

Into quesgoals, the investment of scarce economic research resources 


tions related to these policies.is surely warranted. Even in the case
 

The main reason for
of crops Insurance, more research may be useful. 


disenchantment with Insurance schemes is the excessive cost of writing
 

policies and of assessment of losses In Individual fields. V.M. Dandekar
 

for India has recently revived a suggestion to provide Insurance where
 

the loss In an Individual field
the Indemnity payment does not depend on 


from their normal levels of average yield
but Is based on the shortfall 


This would enormously
across farms In a homogenous crop growth zone. 


reduce administrative costs and overcome the moral hazard problem. Eco

nomists usually Insist on the superiority of insurance over all other
 

forms of risk dispersal, and research on such area-based Insurance schemes
 

may be highly fruitful.
 

As.matters stand at present,with respect to adoption of new
 

Especially for overtechnology, we are left with few policy handles. 


coming a possible permanent discrepancy in fertilizer applications
 

from an expected profit-maximizing level, no risk specific policy
 

seems to exist, except making fertilizer-responsive varieties more
 

http:policies.is
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stable genetically, whichhas.become a major.,breeding goal, in many.
 

national and International breeding efforts.19
 

This leaves us with policies which are not specific to*rlsk,
 

but whose primary goals of growth or equity are achieved more directly-


However, these policies do usually Influence the general risk sItua

tion'of'their target groups, either by Increasing income levels of the 

recipients or reducing exposure to risks in areas other than agricul

tural production or both. It Is clear that any Increase In Income or 

any reduction in risk in areas other than agricultural production (say 

reduction of health risk) should Increase the ability of the recipients
 

to.bear production risks and therefore allow them to choose production
 

activities which-are closer to maximizing expected returns. This Is
 

what Michael Lipton called at the Conference the reduction"of background
 

risks, although he primarily had In mind the policies specifically men

tionedunder 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 willat-this stage be difficult to explicitly Incorporate secondary,"-""
 

risk'reduction effects Into a policy analysis framewrk. 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 vith any potential 
risk problem. 

http:efforts.19
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Furtherreductloci's simply nonexistent for most of these policy tools. 


more, such empirical knowledge will be 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 would
 

like us to take such risk-reducing effects explicitely Into account in
 

cost-benefit analysis.
 

Inmany Instances, however, the side benefit of risk reduction
 

might be Investigated In a-somewhat ad hoc 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 willbeneflt
 

the same target groups of farmers or regions and no goal-conflict arises.
 

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 inexpected-output. The addition of beneflts would be the
 

largest Inthose regions with the highest'weather Instability. Furthermore,
 

irrigatlon.investments, as a class, are likely.to have higher,.risk reducing
 

side.beneflto than, say, road construction. Such unrefined knowledge might
 

be sufficient-to help choose among Investment-strategles when simple rate
 

of return calculations without risk reduction benefits are unable to force
 

a cl r.choIce. 

http:likely.to
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Conclusions
 

The Inability of the Conference to reach conclusions on the
 

role of risk and uncertainty Inmany development problems and to formulate
 

policies to deal with any possible adverse consequences of risk aversion
 

stems primarily from three causes: First Is the scarcity of empirical evi

dence on probability distributions of the decisions which are considered
 

inthe context of a particular development problem. Progress In this
 

area will be slow and requires painstaking and often unrewarding empirical
 

Second, the evidence on attitudes towards
enquiries at the farm level. 


risk of development actors may be better but Isstill sufficiently scarce
 

and shaky to allow few generalizations. Third, It appears that there are
 

very few risk-specific policy alternatives with which to deal directly
 

with possible adverse consequences of risk aversion, and on some of ehe ob

vious risk-specific policies such as price stabilization, much more evidence
 

isneeded before one can really recommend them.
 

Given this state of knowledge and the complexity of the Issue,
 

some time rem in a specialized
the-problem area of the Conference will for 


Decision theory under unresearch area for.a limited number of people. 


certainty can start to make an Impact on development policy and develop

ment only If these researchers are able to Improve the empirical knowledge
 

In the area and to further simplify and standardize the methodological
 

tools used to acquire empirical knowledge.
 

HPBpurna
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