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Risk is like love. We have a good idea of what it is,
but we can't define it precisely.

Joseph Stiglitz
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Dat armoede leidt tot het vermijden van risiko’s i is inz'n
algemeenheid onjmst

(Dit proefschnft)

. Het risiko-onderzoek kan weinig bijdragen aan een

verdieping van het inzicht in het funktioneren van
boerenhuishoudens zolang de mate van risiko-aversie van
boeren centraal staat in plaats van de vraag in hoeverre
boeren effektief kunnén inspelen op onzekerheden in de
landbouw.

{Dit proefschrift)

. In het bestuderen van de reaktie van boeren op risiko’s In de

landbouw dient een nadrukkelijk onderscheid gemaakt te
waorden tussen enerzijds fysieke opbrengstrisiko’s van de
afzonderlijke landbouwaktiviteiten en anderszijds de
fnancigle gevolgen van deze risiko's voor het huishouden.

(Dit proefschrift)

. Het opnemen van ristko-kriteria in de beoordeling van nieuwe

technologie mag niet leiden tot het te snel terziide schuiven
van een winstgevende technologie, die op het eerste gezicht
riskant Iiit.

(it proefschnfﬂ

. If the degree of risk {(of new production possibiliﬁes} is

measured by the possibility of disaster, it is the relatively
poorwhocarrymostofthe risks, and the relatwelywealthy
who gain most of the benefits,

J. Weeks (‘19?2) Uncertainty, Risk, and Weaith and Income
Distribution in Peasant Agncuitl.u'e. Joumal of Development
Studies, Vol. 7: 28-35.

. In de toepassing en verdere ontwikkeling van ekonomische -

modellen betreffende besluitvorming onder onzekerheid dient
men ervoor te wakemhtl‘xetmaddelmettotdoelverheven
wordt. .

. De levenscyclus van het boerenhuishouden is een onmisbare

variabele in het bestuderen van de bedrijfsvoering en de
adoptie van arbeidsintensieve of -besparende technologie.

(Dit proefschrift)
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11.

. Het uitgaan van hypothesen, gefonnuléerd v66r het onderzoek,

roept, althans bif de maatschappi-wetenschappen, het gevaar
op dat alleen feiten passend bij de vitgangshypothesen worden:
opgemerkt. Juist niet-passende feiten kunnen een nieuw licht
werpen op de onderzoeksvraag.

. Het experimenteren met en ontwikkelen van nieuwe produktie-

mougelijkheden is niet voorbehouden aan rijke boeren.

“(Dit proefschrift)

De mate waarin boeren zelf bijdragen aan de ontwikkeling van
technologie wordt vaak aanzienlijk ondergewaardeerd.
Essentigle aanpassingen van nieuwe technologie aangebracht
door boeren worden vaak niet opgemerkt. Bovendien wordt
technologie, ontwikkeld op basis van ideeén van boeren, soms
door onderzoekers c.q. onderzoeksinstellingen geclaimed als
resultaat van eigen onderzoek.

Een praktische kennis van de uitoefening van de landbouw is
voor een onderzoeker in de maatschappi-wetenschappen
van groter belang dan een wetenschappelijke kennis van de
plantenteelt.

. De effektiviteit van voorlichtingsdiensten in ontwikkelings-

janden kan aanzienlijk verhoogd worden indien voorlichters
een aktieve rol zouden spelen in het stimuleren en begeleiden
van boeren bij het vitvoeren van eenvoudige proeven op het
eigen bectrijf.

. Het gezeade "een gegeven paard mag men niet in de bek kijken’

gaat niet op voor hulp verstrekt in het kader van de
ontun'kkehngsamenwerkmg . .

14, Ook de anti-bont beweging in Nederland kan het te bont -maken.

A. Huijsman

Choice ‘and uncertainty in a semrsubsastence economy.
A study of decision making in a Philippine village. -
Wageningen, 16 mei 1986
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PREFACE AND ACKNOWLEDGEMENTS

For most countries in Southeast Asia, agricultural growth is a
prerequisite for overall economic development. Apart from
providing the main source of employment and livelihood of the
majority of rural households, the agricultural sector is expected
to produce sufficient surplus to feed the growing urban
population, to save foreign exchange by reducing the need for food
imports as well as to earn foreign exchange by exporting
agricultural products.

For the Philippines, Luning (1981) indicates that until 1960,
agricultural growth was primarily based on extending the land
frontier with little change in cropping intensity, change in
technology and total factor productivity. Thereafter, a shift has
occurred to land use intensification in response to an increasing
population pressure against constraining land resources. Land use
intensification may occur without changes in the basic crop
production technology through improvements in existing
agricultural practices or from the introduction of additiocnal
crops on the same piece of land. It may alsa involve basic changes
in crop technolegy introduced from outside the farming community
such as new seed technology or irrigation. Apart from increasing
physical agricultural output, households may increase their
returns from land through a more effective use of household
resources, thus limiting payments to non-family owned factors of
production.

In the past decade, much attention was paid to increasing
agricultural production through the introduction of new crop
production technology consisting of packages of improved seeds,
artificial fertilizers, and crop protection inputs such as
pesticides and herbicides as well as improved crop husbandry
practices. In particular during the initial stage of the so-called
'Green Revolution', the adoption of the 'seed-fertilizer'
technology was slow and highly skewed towards irrigated areas and
supposedly to the richer segment of the farmer community. Among
the most cited reasons causing this adoption pattern are the high
investment costs associated with the technology as well as the
much higher risks involved compared to the existing production
technology. Because of their limited risk taking capability, poor
households were considered not to be in a position to take
advantage of the institutional credit facilities that were usually
offered to overcome budget constraints. Also, a more general
conservative attitude of farmers towards risk taking was
considered to impede the technology adoption process.

Against the above background of land use intensification, this
study attempts to assess the impact of environmental uncertainty
and associated risks on choices of small farm-households that
depend on rainfed rice production as their main source of income.
In particular, the issue will be addressed whether resource-
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induced risk aversion hampers the intensification of rice crop
production in rainfed agriculture, thus worsening the relative -
and possibly absolute — income position of poor households.

Apart from considering the risk issue in agricultural development,
attention will be paid te the theory and methodology of risk
analysis. Risk analysis for small-scale agriculture is still
highly theoretical and has not yet been adequately tested for its
practical usefulness. Consequently, the character of this study is
explorative. In developing techniques and models of risk analysis,
agricultural economists have primarily concentrated on risk in
terms of outcome variability of production activities and on ways
to incorporate such additional choice criterion in the convential
framework of economic optimization, thus without altering the
basic structure or design of the decision model. Because of the
biased research attention towards the construction and testing of
rather abstract models of choice under uncertainty, insufficient
consideration has been given to how farmers themselves approach
and perceive risk, and how they incorporate risk considerations in
farm—household management strategies. Much less attention is
focused on the inherent more complex issue as to how learning
(e.g. through experimentation or information gathering) affects
choices and choice procedures., Most economic studies cast their
analyses of risk in an essentially static environment where
changes in technology or institutions are (implicitly) not taking
place.

In carrying out this study and writing the thesis I relied on the
support and help of various persons whom I would like to thank
here., Foremost, I want to express my gratitude to all people of
the study village who for a period of two years generously offered
hospitality to my wife and me, and were most considerate in taking
time to respond to our numerous questions. In particular, without
the outspoken and sustained contribution of the case-study
households this study would not have been possible. Further, I
wish to thank Mznang Ason and Miss Ofelia Alingalan on whose
unselfish help in coming to grasp with daily life in the village
we could always rely. Alsc the excellent support of Miss O.
Alingalan together with Mr. M. Genesila in the collection and
processing of field data is gratefully acknowledged.

Sincere thanks are expressed to Prof. Ir. A. Franke and :
Prof. Dr. H.A., Luning, who have guided and supervised this thesis.
Prof. Franke taught me that understanding farmers' choice
behaviour can only come from careful observation and &n open mind,
and thinking twice before knowing better than farmers.

Prof. Luning, with his enthusiasm and genuine interest in research
concerning the economics of small-scale agriculture, induced and
further stimulated me to undertake this study. I also wish to
thank my wife Lyda Res, who as a colleague and fellow researcher
critically followed this study and provided me with valuable
insights in matters concerning farm-household decision making,
particularly with respect to the role of women and children.
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Philippines., Dr. H.G. Zandstra and Dr. F.R. Bolton allowed me to
use their water balance simulation model and contributed to the
development of this model into a cropping pattern simulation
model, They further made valuable comments on observations
concerning rice agronomy reported in this thesis. Also

Dr. R.A. Morris and Dr. D.P. Garrity made valuable comments in
these fields. With Dr. M. Wikuchi I had intensive discussions
regarding the structure of the village economy and benefited from
his experience in carrying out village studies in irrigated areas.
The development of an econometric risk assessment model benefited
considerably from the stimulating criticism of Dr. K. Kalirajan.
Finally, Dr. S. Jayasuriya and Dr. G.E. Goodell stimulated me with
their viewpoints and challenging criticisms on econcmic and
anthropological aspects of the study.

T am grateful to Ir. A, Oskam, who gave valuable comments on the
econometric risk assessment model and results derived from
applying this model to field data. For their support and interest,
I thank my colleagues at the Department of Development Eccnomics.
Finally, I wish to express my gratitude to Ms. I. Barsony, who
carefully corrected grammatical and idiomatic mistakes.
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Research Institute, the Agricultural University Wageningen, and
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Royal Tropical Institute at Amsterdam, I was generously allowed
time to finish this thesis,



SUMMARY

This study deals with the response of Philippine rice farmers to
uncertainties and associated risks in the production environment.
Farmers' risk behaviour is analyzed within the context of land use
intensification through the adoption and utilization of the so-
called 'modern seed-fertilizer' technology. This technology has
been criticized for its capital intensity and high riskiness
compared to existing technology. Among others, farmers' aversion
to take risks has been suggested as a possible factor explaining
slow adoption rates of poor farmers. In order to investigate the
impact of risk on decision making, a distinction should be made
between (1) farmers' attitudes towards risk taking, i.e., the
possibility that they are unwilling to take risks and to invest in
risky but profitable technology causing an overall underinvestment
in agricultural inputs and misallocation of resources and/or;

(2) the farmers' inability to invest in risky technolagy because
of a limited risk taking capacity leading to an unequal
distribution of benefits derived from new technology among the
rich and poor strata of the rural economy.

Conceptual issues and practical problems in analyzing the
influence of risk and uncertainty on farm-household decision
making are discussed in Chapter 3. A critical review is presented
of varicous theories concerning risky decision making. The general
conclusion is that none of these theories have yet been tested to
the extent that they can be used as an adequate framework for
examining the occurrence of farmers' risk aversion and assessing
the impact of risk on decisions.

Chapter 4 describes the historical process of land use
intensification in relation to population growth. It shows that
the introduction of the 'modern' IRRI-released rice varieties
(IR-varieties) and double rice cropping is just a new phase in a
continuous process of land use intensification that started in the
mid 1940s with the closing of the land frontier in the rice ‘
lowland area. Compared to their predecessor BE-3 - now considered
a traditional rice variety - the adoption of IR-varietiks has been
relatively quick. However, adoption at an appreciable scale did
not take place until farmers themselves - through various cultural
adaptations - had augmented the attractiveness of growing
IR-varieties under rainfed conditions.

The new rice technology allowed a more effective use of family
labour resources, and augmented the income of individual farm—
households. However, due to changes in the labour utilization
pattern induced by this technology and the introduction of labour
saving technology (rice threshers), job opportunities in the
village did not increase, whereas income sharing between the poor
and somewhat wealthier households declined and the economic
position of women deteriorated. In the process of land use
intensification, the overall risk that farm-households face has
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increased. The present land utilization pattern is characterized
by intensive cropping systems on relatively small farm areas that
have become strongly dependent on external inputs. The capacity of
risk spreading between agricultural activities has become limited,
whereas the overall financial risk of crop production has
increased.

The majority of development programmes imposed upon the village
community during the 1970s, did not contribute much to farmers'
efforts to intensify rice crop production. Instead, they created
an atmosphere of uncertainty and were counterproductive to the
needs and economic development of households.

In order to investigate the effect of risk on the household's
ability to take advantage of the new crop technology, farm-
households were classified according to their sensitivity to
income risks (Chapter 5), Two classification variables were
employed: (1) the subsistence coverage factor indicating the
household's capacity to generate a surplus income above basic
subsistence requirements through crop activities, and (2) the
family life cycle stage which among others determines family
labour availability and the capacity to timely control crop
production risks,

Patterns of farm resource utilization, household income formation
and consumption expenditures are analyzed in Chapter 6. Household
categories differ substantially with respect to their ability to
improve upon living conditions and risk taking capacity. In sharp
contrast with surplus households, for non-surplus households there
is hardly any room to cut back on household expenditures or create
reserves. Forced by short-term subsistence pressures during the
lean month period, young non-surplus households have to employ
their scarce family labour resources on activities that provide
immediate income affecting labour investments in self-employed
agriculture, With a higher worker to consumer ratio, middle-aged
non-surplus households are able to devote much more family labour
to self-employed agricultural activities while at the same time
providing for short-term income requirements through wage labour
activities. In fact, these households face serious problems in
finding remunerative employment for all their family labour
resources, The possibility of increasing labour input in
individual rice crops is econcomically marginsl, whereas off-farm
employment opportunities are limited.

Compared to surplus households, non-surplus households show low
productivities per labour hour mainly due to a lower level of cash
input investments. The necessity to use credit to sustain
subsistence and education expenses affects the capacity of non-
surplus households to invest in productive activities and induces
them to credit rationing. Interest payments on loans acquired in
poor production years usurp a substantial part of the income above
basic subsistence needs realized in good production years. The
middle-aged non-surplus households have to use income for the




xiv
education of children in order to safeguard long-term security.

In Chapter 7 the relationship between the household's risk
sensitivity and the adoption of double rice cropping is
investigated. Households differ with respect to the perceived
risks of double rice cropping due to differences in risk control
capacity resulting from differences in family labour availability
and financial position. They also differ with respect to the need
to intensify rice crop production. The importance of the family
life cycle - a variable commonly lacking in adoption studies - on
adoption behaviour is indicated. This factor may cause cyclical
dynamics in technology utilization patterns, i.e., households may
gradually change management orientation and pattern when moving
from one life cycle to another, The adoption process shows that
experimentation is a major tool of farmers to reduce uncertainty
and that - in contrast with a commonly held belief -
experimentation with new crop technology is not a prerogative of
wealthy farmers.

Farmers' decisions with respect to the use of fertilizer in rice
crop production are discussed in Chapter 8. An attempt is made to!
quantitatively assess the relative importance of resource-induced:
risk aversion as opposed to the farmers' risk taking willingness,
and farmers' fertilizer response perceptions as opposed to risk
aversion, Difficulties encountered in quantifying the various
parameters playing a role in such an analysis are discussed.
Fertilizer response under farmers' conditions are estimated and
the risk of fertilizer application is empirically assessed. The
farmer's perception of fertilizer response turns out to be
strikingly similar to empirical estimates. In contrast with
response perception and risk taking willingness, rescurce-induced :
risk aversion appears to be an important variable explaining
differences in fertilizer application levels among household
categories. However, perceptions and risk taking willingness are
important in explaining differences hetween individual households.

A summary of the salient features of the farmer's choice processes
and a synthesis of major findings concerning farmers' risk
behaviour is presented in Chapter 9. The study arrives at the
overall conclusion that it is dangerous to base risk analyses on
superficial observations and generalize about small farmers' risk
behaviour. First, many farmers' production strategies and
practices - often errconeously identified as resulting from risk
averse behaviour - serve the dual purpose of reducing risk and
attaining best economic results. Such strategies result from

(1) cautious optimization over a certain period of time based on
adaptation to changes in internal household conditions and
external circumstances, search for improvements, and
experimentation and; (2) sequential choice procedures and risk
control within years based on adaptation to chance constraints and
opportunities as they evolve in the course of a production cycle.
They allow for an optimum use of environmental resources and are
thus sound econemic practice.
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Second, risk is not a well defined concept. It describes various
types of uncertainty {e.g. yield vs. financial risk), whereas the
degree of riskiness of activities depends on the risk taking
capacity of households, comprising both the ability to timely
control crop production risks through labour investments and the
capacity to bear financial risks. Hence, crop production risks are
not the same for different types of households, whereas financial
risk is likely to differ between time periods. Within an
apparently homogeneous group of small farm-households, differences
in financial risk taking capacity and resource composition are
such that households perceive different production risks as well
as financial risks to similar activities, and thus show a
different response to risks in agricultural production. Moreaver,
for the same household there may exist a conflict of interest
between risk reduction in the short and medium term and in the
medium and long term. Thus, without specifying the type of risk as
well as the period and conditions under which decisions are made,
it cannot be evaluated whether risk deters investments in inputs
or adoption of technology more for one category of households than
another. From a production point of view, farmers simply cannot be
classified as risk seekers or risk averters, In fact, the same
farmer may fit both categories.

Farm-households are used to risk taking in agriculture. They are
generally not much interested in stabilizing agricultural output
if such implies an even moderate reduction in perceived income. It
is not so much the perceived preoduction risks in agricultural that
influence choice behaviour of poor households, it is the need to
opt for particular income earning activities that secure immediate
subsistence needs and limit the impact of financial risks on
subsistence security. In order to keep financial risk at a
manageable level, households have to ration credit use and limit
financial investments in agriculture. When risk-induced
underinvestment occurs, it is caused by the limited capacity of
poor households to take financial risks rather than by their risk
averse attitudes. Given the continuous indebtedness of non-surplus
households, perceived financial risk may constitute a serious
cause for underinvestment in agriculture and widening income
disparities between poor and wealthy households.



1  INTRODUCTION.

Since the early 1960s, choice behaviour of small (semi-
subsistence) farmers — traditionally considered the domain of
mainly anthropologists and rural sociologists - was increasingly
paid attention to by agricultural economists studying agrarian
change processes in developing countries., This followed from the
recognition that small farmers constituted a major segment of the
agricultural producers and thus would determine, in part, the pace
of agricultural development. It led to increased efforts of
economists to study the specific character of (semi-) subsistence
agriculture in order to identify possible ways of integrating this
sector into the mainstream of overall economic development
(Wharton, 1969), In 1965, during a major conference on subsistence
agriculture, Mosher (1969) unequivocally summarized the then
current opinion concerning the basic requirement for such change
process to occur:

For agricultural development to take place, it is
essential, among several other necessities, that farms
become less and less subsistence and more and more
commercial, producing increasingly for the market.
(Hence), it is essential that we learn more about what
motivates subsistence farmers at the present time and
what new influences can be brought to bear to help them
move toward greater commercialization of their farming.
(Further), the faster those now engaged in subsistence
agriculture increase their productivity and move more
and more into commercial operation of their farms, the
greater the demand for industrial goods will be and the
faster the total economy can grow.

Initially, it was assumed that an increase in production from the
small-scale farm sector could be attained through a more efficient
use of existing resocurces and technology. This policy orientation
logically followed from the then widely held view that small
farmers were technologically backward, had deficient
entrepreneurial ability, and limited aspirations (Rogers, 1969).
This image of small farmers is best summarized in the once
colonial stereotype of 'those lazy natives who refuse to work for
an income beyond what they require for their subsistence'. The
idea of an economically inert small farmer population was,
however, seriously challenged by Schultz (1964) in his
pathbreaking essay 'Transforming Traditional Agriculture'. He and
Jones (1960) were the early spokesmen for those who argued that
farmers in traditional agriculture act economically rational
within the context of their available resources and given the
existing technology. Schultz arrived at the conclusion that
underdeveloped agricultural communities - not just individual
farmers - are economically efficient but poor. He derived his
belief from the long constancy of traditional agricultural
environments.
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Although Schultz may have somewhat overstated the economic
rationality thesis, i.e., that farmers allocate resources in a
manner consistent with the neo-classical model of the firm, his
work gave impetus to serious efforts in the specification of the
technical and economic conditions under which farmers have to
operate and the quantification of small farm production -
relationships. As indicated by Lipton (1968): 'Economists started
to realize that the small farmer is no fool. A non-fool in a
static environment learns to live efficiently: teo optimize, given
his values and constraints and to teach his children to do the
same',

The issue whether farmers were economically efficient producers
had critical policy implications on agricultural development
(Mellor, 1969):

If there are significant disequilibria within the
existing agriculture then presumably the total
production from the existing set of resources can be
increased through production economics studies and
educational programmes. If, however, farmers are 'poor
but efficient', a more substantial effort is needed.
The burden of development is shifted to policies for
changing the decision making environment. In addition
to farmers, govermments and institutions must be moved.

A large number of studies were undertaken to test Schultz's
'allocative efficiency’ hypothesis usually consisting of cross-
section production function analysis (Chennareddy, 1967; Massell
and Johnson, 1968; Welsch, 1965; Yotopoulos, 1968). By and large,
these studies concluded that within their technological and !
institutional constraints farmers were behaving like profit
maximizers. However, much of this 'evidence' was later criticized
on methodological grounds. On the basis of these findings, there’
vwas a growing consensus among agricultural economists that
increased agricultural growth and poverty alleviation required
basic changes in the agricultural production technology employed
by farmers and/or a redistribution of resources (e.g. land) in
rural areas.

At the start of the 1960s a number of international agricultural
research institutes were established (e.g. the International Maize
and Wheat Improvement Centre in Mexico (CYMMIT) and the
International Rice Research Institute in the Philippines (IRRI))‘
with the specific aim of undertaking fundamental research (e.g.
genetic research) into some of the world's major food crops such
as maize, wheat and rice. At IRRI, established in 1962, a number
of short~straw rice varieties were developed that were fertilizer
responsive and showed - under good management practices and water
supply conditions - a considerable higher yield level compared to
the existing rice varieties used by farmers. By the end of the
1960s this technology was considered to be sufficiently developed
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and tested to be disseminated among farmers. In order to transfer
this relatively cash-intensive technology to the large number of
small farmers, massive government concerted extension and credit
programmes were undertaken in many countries in the early 1970s.

1.1 The risk issue in agricultural development

The evaluation of the impact of these programmes on agricultural
development has led to a substantial controversy among scholars
and development planners which is well documented in the extensive
literature on the so-called 'Green Revolution'. In particular, the
argument evolves around the question whether the 'seed-fertilizer'
technology has caused increased income disparities within and
between rural areas. For various reasons, farmers' attitudes
towards the risks associated with this technology has increasingly
become a central issue in this debate.

First, because of its vulnerability to adverse climatic and
biological conditions, the 'seed-fertilizer' technology has been
particularly criticized for its high risk level compared to the
existing technolopy employed by farmers. Under less favourable
production regimes, the potential high production levels are often
not realized rendering the required investment in cash or capital
inputs such as fertilizer and machinery a risky undertaking. Thus,
it is argued that especially resource-poor farmers - due to their
limited risk-taking capability - are not likely tco benefit from
these new production possibilities, The idea that risk
considerations may cause careful behaviour of poor farmers has led
to the hypothesis that the profitable, but risky 'seed-fertilizer'
technelogy may have jncreased income disparities between poor and
rich strata of farm-households (Grlffln, 1979, Weeks, 1970,
Cancian, 1972).

Second, the increased commercialization of the rural economy
partly following the increased use of cash inputs in crop
production has been held reponsible for a rapid deterioration of
local welfare institutions (Scott, 1976). It is argued that the
process of commercialization allows individual farmers to increase
their economic welfare without regarding the social consequences
within the village: inequality with respect to social prestige,
the characteristic of the original village structure, is replaced
by inequality in economic position (Grijpstra et al, 1976). This
process of ‘individualization' causes a weakening of traditional
welfare cushions and levelling mechaniams. This implies that
resource-poor farmers face an increasing risk of food shortages in
poor production years.

Third, it has also been argued that the rapid succession of new
types of 'improved technology', coupled with the inherent tendency
to become more complex with every new development, has led to an
increaging lack of comprehension and control over new technology
on the part of the farmer (Goodell, 1982). In particular, farmers
with limited access to extension services or other sources of
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information are likely withheld from using such technology due to
high perceived risk levels.

The recognition that farmers' aversion to risk may potentially
impede agricultural development and cause increased income
disparities in rural areas, has led to a growing interest in
research on the influence of risk on farmers' decision making. Im
fact, the topic of farmers' risk aversion became quite fashionable
in the last decade. To some extent, risk aversion has become a new
variant in reconciling the differences between researchers'
findings and farmers' practices:

Before the work of Schultz (1964) it was common to
conclude that when observed behaviour conflicted with
recommendations generated from normative models, the
discrepancy was the farmers' fault, i.e., that the
farmer was either ignorant, stupid, lazy or irrational
«-.+.. Now that it has become the accepted practice to
regard farmers as rational, it has become more popular
to explain discrepancies by an appeal to risk aversion
(Roumasset, 1976).

A tremendous body of literature has been accumulated in the field
of risk research both at the theoretical and applied level,
Despite these efforts, research progress in this area has been
slow as indicated by recent review papers of Young (1979) and
Robison (1982). The main difficulties stem from the lack of a
satisfactory theoretical and analytical framework (Chapter 3), the
development of which is seriously hampered by a lack of data thag
would allow empirical analysis of risk associated with _
agricultural production activities. There is no concensus cn how!
risk as a concept should be defined to adequately represent
farmers' feelings with respect to outcome uncertainty. Given the
lack of knowledge in the field of risk perception, it is obvious
that knowledge with respect to farmers' response to risk is
equally limited. A part of the literature simply takes the
existence of risk aversion for granted, Based on superficial
analyses, it is common to observe in many kinds of traditional
agricultural practices and institutions measures through which
farwers attempt to reduce risk,

In contrast to the large research effort directed towards the
measurement of farmers' risk preferences, economists have
generally neglected research on risk perceptions. Rigk attitudes
are often (incorrectly) associated with permanence and thus are
considered of analytical interest from a policy point of view,
whereas perceptions of activity risks are specific to particular
alternatives, location, and time. Although, a micro-economic
theory including aspects of perception of prospects and processing
of information is rapidly emerging, it is not nearly as well
developed as theories concerning risk attitudes {(Walker, 1981). In
much of the literature, empirical outcome distributions are
employed to represent the riskiness of options assuming that
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decision makers have similar perceptions.

Although a substantial effort has been made to measure the extent
of farmers' risk aversion, these findings should be treated
cautiously. The methods to elicit farmers' risk preferences are,
to a large extent, unreliable, while the cause of risk aversion
may easily be confounded. In this respect, Binswanger (1978)
points to the difference between ‘attitudinal risk aversion' and
'resource-induced risk aversion'. The former concerns the
individual's willingness to take risks and is determined by the
psychological make-up of the individual, whereas the latter
concerns the ability to take risk and is determined by resource
availability and access to additional means of production and
consumption., This distinction is of critical importance to the
design of agricultural policy measures. The underlying question is
whether farmers are poor because they are less willing to take
rigks or whether they are more limited in their risk taking
behaviour because they are poor.

If differences in behaviour are due to differences in attitudes,
it may be argued that one should seek (a) to change attitudes or
(b) to channel incentives and resources to those farmers whose
attitudes are favourable to the desired changes. However,
influencing attitudes of people, for example through educational
programmes, is a difficult - if not impossible - task which at
least requires some time to yield results. The second type of
measures may result in increasing income disparities in rural
areas. In the past, this type of policy orientation was often
justified on the grounds that it maximizes returns to scarce
resources in the short run, thus enlarging the total output
available for further investment or income redistribution later on
{Berry, 1980).

If, on the other hand, underinvestment in agriculture is caused by
risk averse behaviour stemming from the farmer's inability to take
risks, this would provide a distinct opportunity to design
measures that will not only increase total output from agriculture
but also directly improve the lot of poor farmers. In order to
break through the perpetual cycle of poverty caused by resource-
induced risk aversion, one would require measures from outside the
community that increase the risk taking capacity of farm-
households. This may involve channelling productive resources to
poor households or measures that reduce the negative effect of
risk taking such as insurance programmes, special credit
programmes, or relief measures.

1.2 Research approach and objectives

From the above it may have become clear that it was difficult to
arrive at well-formulated, testable hypotheses on which to base a
research approach. Consequently, the study had a strong
explorative character. It was hoped that through careful
monitoring of household behaviour, new insights could be obtained
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in the course of the research project that would allow subsequent
testing on the basis of empirical data.

In the design of the study we have attempted to do justice to the
complexity of farm-household decision making. As much as possible,
risk was treated as just one variable in the decision making of
farmers. The analysis focused on the extent to which different
categories of small rural households in a rainfed rice production
area in the Philippines were able to adapt to conditions of a
worsening man/land ratio through the adoption of new crop and crop
input technology.

Within this context, research objectives specifically related to
the role of risk in agricultural decision making are:

How do individual households, in addition to other decision
variables, respond to the risks associated with agriculturdl

production as well as maintaining an acceptable level of
living;

. To what extent do risk considerations of farmers affect the
economic efficiency of agricultural production;

. Does risk taking behaviour differ between households with
different resource endowments;

How do demographic and agrarian change processes affect the
level of agricultural risk and the risk taking capability o
households. '

It was expected that, on the basis of results derived from the
above analysis, it could be assessed whether the importance of
risk warrants the considerable research resources required to
carry out proper risk research. And if so, whether the impact of
risk can be sufficiently pinpointed to specific decision fields
and/or types of farm-households to allow the formulation of policy
measures to alleviate the effect of risk. Hence, derived research
objectives concerned the following questions:

What is the scope for risk analysis within the context of
small- scale agriculture; .

. To what extent can risk specific policy measures be expected
to diminish possible negative effects of risk on
agricultural development.

1.3 Thesis outline

The outline of the thesis is as follows. Chapter 2 deals with the
design of the field study and the methods of data collection used.
Chapter 3 contains a review of literature and an assessment of the
present 'state of the art' concerning choice theory and risk
analysis related to small-scale agriculture,

Chapters 4 to 8 deal with a village-level case-study concerning
decision making of rural households operating rice-based farming



systems under rainfed conditions. Chapter 4 provides a brief
historical description of the relationship between land use
intensification and population growth. Chapter 5 deals with the
structure and organization of the farm-household system., The
various activity fields covering the different aspects of
household management related to both consumption and producticn
activities will be discussed. This will be followed by a detailed
description of household resources and income earning
opportunities. This chapter is concluded with a classification of
farm households according to their sensitivity to income risks. In
Chapter 6 differences between categories of households with
respect to the utilization of scarce resources are analyzed. On
the basis of an in-depth analysis of income and expense flows, an
attempt is made to delineate short- and long-term risk management
strategies of households. Special attention will be paid to the
allocation of resources between productive and consumptive uses.

Chapter 7 and 8 are concerned with two case-studies of specific
aspects of household decision making, both related to agricultural
production. Chapter 7 deals with decisions regarding the choice of
rice production activities, It starts with an assessment of
farmers' risk control in rice crop management. Within the context
of the introduction of double rice cropping, it will be analyzed
how different categories of farmers respond to innovation risk.
Chapter 8 concerns farmerg' decisions with respect to the use of
fertilizer in rice crop production. Here we will specifically deal
with the difficulties in quantifying the various parameters that
play a role in the analysis of risk in decision making. An attempt
is made to estimate the risk attached to fertilizer use. Problems
encountered in quantifying subjective decision parameters such as
risk attitudes and perceptions are discussed.

Chapter 9 contains a synthesis of major findings and reviews
implications for agricultural research and policy.




2  RESEARCH METHOD AND STUDY DESIGN

Investigating the role of risk in farmers' decision making means
primarily dealing with the following two issues:

. how farmers tend to perceive the risks associated with income
earning activities (both agricultural and non-agricultural)
and household income management strategies;

. how they weigh the importance of these risks against the
importance of other attributes of choice options or
strategies.

Both questions are closely interlocked with the more general issue
of how farmers approach decision problems. These research issues
are inherently difficult to analyze because they relate to the
inner feelings of people, and as such do not allow for a
relatively straightforward research strategy based on direct
questioning procedures.

2.1 Research approach

In the economic literature, two ways of investigating the
rationale behind individual decision making are suggested. The
first approach starts from hypotheses based on the economic
rationality of individual decision making. It tests their validity
by comparing the predictive power of alternative choice models
based on such hypotheses. As indicated by Gladwin (1979), this
approach determines how closely the behaviour studied conforms td
researchers' hypotheses about farmers' decision rules. The L
advantage of this approach is that it gives a clear direction to-
research., However, in case a theoretical framework is lacking on
the basis of which hypotheses can be formulated, this approach may
at best provide a time-consuming, iterative research methodology.
In the worst case, it may identify erroneous causal relations due
to a wrong or incomplete specification of the model.

The second approach reverses this process. Instead of
hypothesizing decision procedures that allow optimizaticn and test
whether predicted results conform to actual behaviour patterns,
this approach focuses on the issue of how farmers actually do
arrive at decisions. This behaviocural approach to decision making
explicitly recognizes man's limited ability to process information
and solve complex problems. Through close observation of farmers'
decision making processes, it attempts to identify what type of
choice criteria farmers employ in what kind of situations, and
whether the importance attached to certain choice criteria differ
for different types of households. It is the premise of this
approach, that, on the basis of such understanding, a more general
theory of choice can be developed. As major advocates of this
approach, both Simon (1979) and Day (1979) argue that such
research strategy will not only lead to a better descriptive
theory of choice, but may also improve our ability to identify and
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prescribe better solutions to choice problems farmers are actually
facing in the real world.

In this study, we opted for the latter approach because of lack of
a satisfactory theoretical framework on which to base relevant
hypotheses concerning choice behaviour of rural households near
the subsistence level of living. In fact, it appears that due to
the predominant use of the first approach, the development of such
theory has been impeded rather than stimulated.

The behavioural approach to the analysis of decision making is
somewhat alien to the agricultural eccnomist., However, it has been
extensively used by economic anthropologists. As indicated by
Barlett (1980), it involves a sequence of the following steps:

. Careful description of current household strategies to attain
a livelihood and the diversity within those strategies
between individual household units;

. Determination of the variables and conditions creating and
reinforcing those diverse strategies;

. Clarification, if possible, of the weight of some variables
over others;

. Prediction of the future directions and the long-term
implications of those choices as they affect both current and
long-term processes of agricultural change.

Applied to the present research problem, this approach was
employed to reveal decision criteria and management principles
through: (a) identifying contrasts in behaviour patterns between
individual households and to relate such contrasts to differences
in household characteristics; (b) for individual households,
analyzing changes in behaviour over time - within and between
years — as well as deviations between planned and actual
behaviour, and to relate them to changes in the decision making
environment.,

Once such relations are identified it may be possible to derive
more general behavioural principles related to such aspects as
resource availability, life cycle stage, differential access to
information or development institutions, etc. The obvious weakness
of this approach is that it only allows for the identification of
differences in household behaviour patterns. Since we are also
interested in determining the economic costs associated with the
strategies followed by households, economic optimum solutions to
choice problems were, in as far as possible, also determined. As
will be indicated in subsequent chapters, except for relatively

simple choice problems such as fertilizer application (Chapter 8)’?.

determination of economic optima is generally difficult,
particularly for dynamic choice situations.

Thus, the farm—household unit was chosen as the basic unit of
analysis and the actual behaviour pattern and underlying decision

B 4
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making process of these units were taken as starting points of the
study. Apart from essential information on how to model the choice
process in order to test the risk aversion hypothesis, it was
expected that through such an approach the time-consuming,
quantitative analysis of activity risks could be more adequately
directed towards those decision problems where it mattered most. A
description of the structure and organization of the farm-
household system will be provided in Chapter 5.

To cover as much as possible the different fields of household
decision making, the study focused on the following decision
making areas:

. crop choice and resource allocation within the farm;

. crop management and cash input level choice in rice crop
production;

. labour allocation between own farm activities and employment
as a wage labourer;

. allocation of resources between productive investments and
consumptive expenditures,

Although there are clear analytical disadvantages in following a
case-study approach involving a limited number of farmers (e.g.,
sampling errors, problems with statistical inference), it was
decided, for the following reasons, to study a small group of farm-
households within one village during a sequence of years. First,
an adequate analysis of decision making as a process necessitates
close monitoring of choice behaviour and in-depth interviewing of
farmers with respect to the reasoning process behind decisions.
Second, to evaluate adoption decisions and to properly assess the
consistency of choice patterns in uncertain choice environments
several years of observations are required. Third, to understand.
behaviour of individual households as part of the wider community
setting, an in-depth analysis of the social and economic
environment directly affecting choice is needed.

Although, as will be indicated below, in the selection of the
village and case-study households, serious attention was paid to
whether they were representative for other villages in the area
and typical categories of households, care should be taken to
extrapolate results to the larger population, It should be
realized, however, that the main focus of the study is to
understand general features of farmers' risk behaviour and assess
whether research methodology in this field is adequate. Within
this context, observation errors are more serious than sampling
errors.

2.2 Selection of the study location

A study location was selected in close proximity to a research
site of the 'Multiple Cropping Programme' of IRRI located in
Iloilo Province. This province is one of the major rice growing
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areas in the Philippines most of which is grown under rainfed
conditions (Luning, 1981). At the IRRI-site a number of profound
changes were taking place in the existing rice crop production
system. In particular, the availability of short-maturing rice
varieties developed at IRRI (henceforward named IR-varieties) made
it technically feasible to fit two sequential rice crops in the
rainfall pattern of the area. However, the risks associated with
this cropping pattern were thought to be substantial, both for the
first rice crop that required dry-seeding (viz., drought stress
during the seedling stage) and the second crop (viz., drought
stress during the reproductive growth stage). Despite these risks,
it appeared that, to some extent, adoption of double rice cropping
was taking place.

Further, at the time this study started, a research project was in
progress concerning the simulation of crop growth — water balance
relationships of rice crops based on data collected at the IRRI-
site., This simulation model showed a promising potential to be
employed as a means to assess production risks of rainfed rice
crops which was considered important in view of the general lack
of data on which to base an adequate risk assessment.

It was, however, decided not to select a study location within the
IRRI research-site itself because of the extended period (4 years)
farmers in this area were exposed to researchers and on-farm
experimentation which could have biased their responses to
interviews. Moreover, it could have induced an a-typical pattern
of agricultural development. The selection of the study village
was based on the following criteria:

. Rainfall-dependent rice production had to be the major
economic activity of the selected location which had to be
representative for other rainfed rice growing in the
Province. Close proximity to an irrigated area or the
existence of small (partially) irrigated parts in the study
site were considered beneficial from a research point of view
as it would provide the opportunity to compare rainfed rice
production conditions with irrigated conditions,

. The rainfall pattern and physical production conditions
(soils and topography) had to be similar to the IRRI research-
site to facilitate the use of the above mentioned simulation
model., Further, close proximity to this site would facilitate
logistic support. On the other hand, the distance between
this site and the selected study area had to be great enough
to guarantee no technology transfer.

« In order to investigate adoption decisions and the importance
of innovation risks, the aim was to find a location where, to
some extent, changes to new rice production technology were
taking place and/or where government development programmes
were (or had been) initiated.

. The village had to be of medium size and have an access
position. to town markets and urban centres similar to the
majority of villages in the province.
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In a first reconnaissance survey, five potential study locations
vere visited four of which in Iloilo Province and one in the
neighbouring province of Antique. A second visit was paid to three
of these sites together with members of the research staff of the
IRRI outreach-site and local extension officers on the basis of
which the present research location was selected.

The selected village is a predominantly agricultural community
located 24 km northwest of Iloilo City. It is one of the 43
villages (barrios) of the municipality of Alimodian. It is
situated along a 7 km unpaved municipal road which connects two
rural market towns (Map 1). At both ends, the road is intersected
by a river which frequently overflows during the rainy season,
temporarily cutting off the village main connection with the
outside world. Twice a day, regular transportation to Iloile City
is provided by a small local truck (jeepney). No other means of
transportation are available and commuting to the nearby towns is
on foot. The village comprises 125 households most of which are
engaged in self-employed agriculture or a combination of self-
employed agriculture and wage (mainly agricultural) labour. Only a
small number of households is landless.,

This community is close to the IRRI research-site but has no
direct contact with it., It is a strictly rainfed area with a small
portion irrigated by natural wells. At the start of the study, a
few farmers were experimenting with double rice cropping using IR-
varieties. Further, it can be considered representative for an
extensive belt of rainfed rice area which lies in-between the
marine plain located in the southwest part of Iloilc Province and
a mountain range which extends from the south to the north on the
wegt gide of Panay-island. This area is characterized by foothills
and miniplains allowing the cultivation of both upland crops and
rice.

2,3 Selection of case-study households

On the basis of a village census, held in March 1979, 25 farm-
households were selected. This census included questions on
household composition; the number, location, and estimated size of
fields cultivated and/or owned as well as their landscape position
and tenure status; for each field the main cropping pattern and
crop yields (or cash returns); and an inventory concerning farm
and household assets.

Selection of households was carried out through stratified
sampling. The sample frame was sub-divided into six groups on the
basis of a wealth status index and stage in the family life cycle.
Both these household characteristics were expected to have a major
influence on household decision making and farm management
strategies. The wealth status can be expected to determine, to a
large extent, the risk taking capacity of households. The life
cycle stage determines the farmer's experience with agriculture
and is likely to influence family labour availability and
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expenditure patterns, Excluded from the sample frame were:
landless households, older households not active in farming, and
households primarily dependent on non-farm sources of income.
Sampling of households was not fully random because not all
sampled farmers were willing to participate in the time-consuming
daily recording of crop input-cutput data.

On the basis of the data collected through the village census, it
vas difficult to arrive at a stratification of households
according to a relative wealth status index. The main determinant
of potential wealth - area cultivated and/or owned - was based on
farmers' estimates and as such to some extent unreliable. Apart
from this problem, area size was possibly a poor indicator of
production potential given the substantial variation in land
quality. Further, it turned out to be difficult to get reliable
estimates on additional income derived from livestock production
and non-farm sources. Hence, only a rough classification into high
and low income households could be made on the basis of land ares
and gross crop production per capita. A consistency check was maide
with other wealth indicators such as the quality of the house, the
presence of productive assets (rice mill, rice threshers, draught
animals) and ccnsumer durables (radio, television, furniture), and
the amount of rice in stock. Moreover, after households were
classified, a further consistency check was made with a
classification compiled by one of the research assistants - who is
a resident of the village - which was based on a subjective
ranking of households from high to low wealth status. At a later
stage in the study, a more precise measure of wealth was
determined on the basis of accurate field measurement and
including differences in land productivity (Chapter 5).

The definiticon of a life cycle stage index did not pose any
specific problems. Three phases in the developmental cycle of a
household were distinguished on the basis of the age of children
and their potential participation in the labour process {Chapter
5). Apart from this discrete classification, a continuous ranking
index was developed which - apart from the above criteria -
included as additional criteria (a)} the duration a household was
within one of the above defined life cycle stages and (b) the
number of years of marriage. )

2.4 Data collection

Directly following the selection of the 25 case-study households,
an in—depth benchmark survey was held concerning farm management
in the previcus crop season of 1978-79. For individual crops, data
were collected on planting and harvesting date(s); labour use by
operation broken down into family, hired, and exchange labour;
type and amount of other crop inputs used such as fertilizer and
pesticides; type of harvesting arrangement and amounts harvested;
and farmers' opinion about the yield as well as main factors
causing low yields,






