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FOREWORD

Scasonal fluctuations in incomes, prices, and infectious discases arc
important risk factors for food sccurity and nutrition among low-income
rural houscholds. The extent to which they in fact result in scrious detcriora-
tions in houschold food sccurity and the nutritional status of vulncrable
houschold members varies greatly, as does a houschold’s ability to cope
successfully. David E. Sahn, Deputy Dircctor of CFNPP and cditor of the
recently published book “Scasonal Variability in Third-World Agriculture,
the Conscquences for Food Security,” here addresses scasonal problems in
nutrition and food sccurity and identifics the role of government in alleviating
undesirable effects.

The issues discussed in this lecture relate closely to other aspects of food
sccurity and nutrition for Africa as discussed in Pew lectures by von Braun
and Pinstrup-Andersen (scc a complete list of lectures in the back of this
publication).

Per Pinstrup-Andersen
Dircctor, CFNPP



SEASCNAL FLUCTUATIONS IN FACTOR
AND PRODUCTS MARKETS:
IS THERE A NUTRITIONAL RISK?

by
David E. Sahn

INTRODUCTION

The importance of the scasons has found numerous manifcstations,
transcending virtually all arcas of study and intellectual pursuit, These range
from the carliest literary classics where Persephone ate six pomegranate
sceds in Hades and, in so doing, fated the world to a cycle of spring and
winter, to the work of anthropologists concerned with understanding how
the eycles of time, as observed in the annual rhythms of climatc, fauna, and
Rora, influence the social cultural and cconomic dimensions of life, Likewisc,
sociologists have focused on the mechanisms cmployed by the poor to
address scasonal shortages and stresses, biologists and genclic engincers
have labored to develop technology that circumvents the constraints repre-
sented by the short growing scason, and cconomists have endeavored (o
understand intertemporal behavior of markets and market agents,

This pursuit of knowledge represents ample evidence of how the seasons
have conditioned all aspects of our lives and provides some conlext to the
understanding of the scasonal dimension of nutrition and food sccurity. In

that regard, a multiplicity of approaches and perspectives is necessary to
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answer the question of why scasons mattcr to rescarchers and policy makers
concerned with the welfare of the poor.

The purview of this paper is concerned with a rather specific sct of issucs
that revolve around the impact of the scasons on food security and nutritional
status, and more particularly whether the scasonality in factor and product
markets represents a nutritional risk and contributes to food insccurity. In
exploring these issues, the first question to be addresscd is: to what degrec
do scasonal patterns of anthropometric indicators of nutritional status (i.c.,
meastres of leanness and lincar growth) and scasonal patterns of houschold
food security (as measured by caloric intake) have deletcrious functional
conscquences? After addressing this question, the issucs of the causcs and
predictability of scasonal patterns in nutrition and food sccurity arc
analyzed. This is followed by a discussion of policy options for mitigating the
potential food sccurity and nutritional risks associated with scasonal undula-
ticns and a scrics of concluding remarks that summarize the most salicnt

findings and implications of this study.

THE FUNCTIONAL CONSEQUENCES
OF SEASONAL VARIABILITY

There is considerable evidence that indicators of nutritional status and
houschold food sccurity display pronounced scasonal fluctuations in
developing countrics. The literature is replete with cxamplcs of weight loss
and increased levels of wasting among children and adults, lincar grovth
retardation among children, and declining nutrient consumplion among
women, children, and houscholds during periods of scasonal stress. For
cxample, in Bangladesh, women’s body weight dcclined almost S kilograms
between the pre-harvest and post-harvest period (Abdullah, 1989). In thc
Gambia, the body weight of pregnant women controlling for their stage of
pregnancy was more than 4 kilograms lower during the lcan scason, which

in turn contributed to lower birth weights among their offspring (Lawrence,
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Lamb, Lawrence, and Whitchead, 1984). In a similar vein, mecan per capita
energy intake for houscholds in northern Nigeria ranged from 2,458 to 1,949
during the course of the ycar (Longhurst, 1984), while anthropomectric
indicators of nutritional status show significant incrcascs in the incidence of
malnutrition during the rainy scason in Gambia (Khan and Gupta, 1977), as
well as weight loss for children between 13 and 33 months during the
pre-harvest scason in Bangladesh (Chen, Chowdhury, and Huffman, 1979).
While this type of variability in dictary intake and anthropometry has been
summarized clsewhere (Schoficld, 1974; Longhurst and Payne, 1979; Cham-
bers, Longhurst and Pacey, 1981), an important underlying question is, what
are the implications of such scasonal changes for human performance?

To amplify, the implications of observed changes in anthropometric
indicators, especially the velocity of growth or degree of leanness, underlics
much of the concern over the scasons. In particular, while severe and
sustained levels of wasting and lincar growth retardation are associated with
higher probabilitics of mortality and functional impairment (Chen,
Chowdhury, and Huffman, 1979; Smedman, Stuky, Mecllander, and Wall
1987), the evidence on the functional effects of more moderate declines in
nutritional status is ambiguous. This is a conscquence of the uncertainty
regarding the limits of sclf-regulation, or adaptability to periods of stress, as
manifested in the slowing of growth or increased leanness. Specifically, one
modclviews the body as a homeostatic sclf-regulating system for which there
is a range of preferred values for growth and body size. This viewpoint is
perhaps most widely articulated by Sukhatme (1982), as well as Seckler
(1982), who arguc that smallness is an adaptive mechanism without
deleterious cffects. The logical extension of this idea is that “normality” is
characterized by a state of dynamic discquilibrium with constant and cyclical
adjustments over a range of values.

In contrast with this theory of adaptability is the morc conventional

viewpoint, termed the gencetic potential model. This latter construct is bascd
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on the premise that thesc is a preferred state characterized by an optimal sct
of body size mcasurcments and rate of growth. Any deviation from these
optima duc to scasonal constraints on food intake or discasc arc assumed to
have short and/or long-term undesirable consequences for performance
(Gopalar, 1980). These negative outcomes may includc a reduced potential
for physical work, less resistance to infection, and a negative psychosocial
response. While this model follows from the idea that health is a positive
condition and not simply the absence of recognizable discasc, its proof, as
mecasurcd in sub-optimal responses, is not any more straightforward than
verifying the limits to adaptability.

There are starkly contrasting implications for public policy depending
on whether one helieves the adaptability model or the genctic potential
model. Adherence to the former would imply that the scasonal cpisodes of
growth faltering and leanness is a healthy adaptive process that portends no
functional consequence. The latter perspective implies that scasonal
declines in growth must be checked, and doing so is a major objective of
public policy (Payne, 1989).

The evidence regarding these two theorics, unfortunately, is limited.
While some clinical studics do suggest that size contributes to work produc-
tivity (Strauss, 1985), the preponderance of casual obscrvation docs not
indicate any strong cffects of limited growth retardation and lcanncss on
productivity. The literature provides little compelling cvidence to refute
cither theory. The issuc is further complicated by the scasonal patterns of
weight gain and lincar growth routincly obscrved among children cven in
healthy populations (Payne, 1989).

In a similar vein, the implications of transitory cpisodes of food in-
sccurity during the lean scasons as measured in declines in cnergy intake arc
even less certain than periodic wasting and a temporary slowing of lincar
growth, While there is a growing litcraturc that shows productivity declines

in adults as a conscquence of reduced food-encrgy intake (Sahn and Alder-
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man, 1988; Deolalikar, 1988), intcrpreting scasonal declines in consumption
is extremely difficult. For example, individuals may regulate their intake to
correspond to levels of energy expenditure, resulting in marked fluctuations
in intake. And the approach (o this auto-regulation may have a varicty of
social and biological determinants that, for cxample, may cven involve
individuals storing cnergy in the form of adipose, just as they would in the
form of grain reserves in anticipation of the coming lean scason.

Given the complexity of human adaptation and social behaviors, itis not
possible to draw firm conclusions as to the functional conscquences of
moderate changes in indicators of nutritional status and food sccurity. There
are, nonctheless, clear thresholds beyond which adaptability is no longer
possible. In addition, scasonal cpisodes of malnutrition and food insccurity
are associated with other indicators of poor health and social and cconomic
stresses that, in combination, have deleterious short and long-tcrm impacts
upon individuals and houscholds. Therefore, we next turn to an cxamination

of causcs before proceeding to a discussion of policy implications.

CAUSES OF SEASONAL MALNUTRITION
AND FOOD INSECURITY

Malnutrition, a concept that is primarily measured at the individual level
employing anthropometry, contrasts with food sccurity, which can cither be
measured at the national or houschold level using food consumption data.
While much of the remaining discussion will be devoted to discussing the
causes and appropriate policy responses to scasonal houschold food in-
sceurity as measured by the houschold’s inability and/or lack of desire to
acquire sufficicnt quantitics of food for good health, activity, and growth, this
scction will first begin with a discussion of the scasonal aspects of in-
trahouschold food distribution that condition the nutritional status of

houschold members.
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Intrahousehold Food Distribution

Regardless of the houschold’s overall levels of consumiption {i.c., food
sceurity), there is the prospect that children and women will still be mal-
nourished due to unequal access to food resources (Longhurst and Payne,
1979). While there is only limited literature on the dynamics of food alloca-
ticn within the houschold owing to the methodological difficultics of measur-
ing and modeling intrahouschold decision-making, a number of hypotheses
can be proposed that suggest these patterns will change with the scasons. For
example, the intrahouschold distribution of food may shift in accordance
with scasonal changes in the labor force participation of different houschold
members. Relatedly, the share of income carned by houschold members may
differ from one season to another. To the extent that the sharc of income
carned corresponds to authority over both how moncy is spent and the
subscquent distribution of available food resources within the houschold,
and that houschold members have different utility functions and marginal
propensitics to consume, the scasons may also bring about large shifts in the
nutritional well-being of women and children,

While the evidence on seasonal changes in houschold food distribution
is limited, the major concernis that vulnerable houschold members are most
discriminated against during scasons of stress, as houscholds allocate resour-
ces in a manner to maximize productivity rather than equity. This was evident
in Nigeria (Longhurst, 1984), the Philippincs (Garcia and Pinstrup-Ander-
sen, 1987) and India (Behrman and Deolalikar, 1989). Just the opposite was
observed in Bangladesh, however, where during the pre-harvest scason the
share of houschold resources allocated to young girls is increased, compen-
sating somewhat for the fact that they gencrally consume a significantly lower
share of their dictary requirements than other houschold members during
the rest of the year (Abdullah, 1989). While this latter strategy of protecting
the most vulnerable houschold members during the scason of greatest stress

contrasts with the other findings alluded to above, the nced to analyze the
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scasonality of malnutrition requires going beyond understanding the food
acquisition behavior of houscholds and the performance of markets. Indeed,

an improved knowledge of intra-houschold decision making is required.

Access to Food at the Household Level

The immediate causes of a houschold’s inability to acquire sufficicnt

quantitics of food during certain periods of the year revolve around a decline
in their income (cither in-cash or in-kind) and an increasc in markct prices.
The undulations in income and prices are largely a reflection of the cyclic
nature of agriculture, although income from sources other than agricultural
activitics may be highly scasonal (¢.g., tourist trade, salc of woolen garments).
Variations in income and prices, however, represent a threat to food sceurity
when cither (or both) of two conditions hold: (1) the houschold docs not
have the ability to save intertemporally, cither in the form of food stocks or
cash; (2) the pattern of the scasonal changes is not predictable, introducing
an clement of risk into houschold intertemporal savings and consumption
behavior.

Quite clearly, access to credit institutions represents an important
clement of any strategy to improve scasonal food security. If creditis quantity
constrained at a given interest rate, and the costs of borrowing differs among
income groups or landownership classcs, onc would cxpect intertemporal
patterns to vary among groups. This problem of rationed credit is especially
likely to arisc in the pre-harvest scason, when the nced to purchase inputs
may coincide with the need for consumption credit to maintain an adcquate
dict. Similarly, the financing for processing, transporting, and storing crops
after the harvest also increases the demand for credit, which is likely to be
limited in most rural arcas, raising the costs to the borrower. In particular,
the evidence suggests that the poor, who lack collateral and political
patronage and must pay off creditors after the harvcst when cash income is

reccived, are the same houscholds that arc least likely to gain access to
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rcasonably priced credit from the poorly functioning banking and savings
institutions characteristic of most developing countrics (Bell and Srinivasan,
1985a, 1985b).

The rural poor and rich alike have traditionally rclicd upon in-kind
agricultural based savings. Once again, however, there are indications that
the smaller farmers in most Asian and an increasing number of African
countries are net consumers of staple foods (Sahn, 1988 and Weber, ct al,
1988). Becausc these houscholds deplete their stocks well before the next
harvest, wage labor activitics hecome even more vital once family stocks are
drawn-down. However, the need to engage in wage labor is often in competi-
tion with preparing one’s own farmland for the next harvest (Sahn,
Arulpragasam, and Merid, 1989). This raiscs the prospect of a ratchcting
effect whereby the inability to save and/or borrow will lead to a varicty of
responses that may lower productivity in the following ycar, incrcasing the
houschold’s reliance on the labor market for income to purchasc food.

Another particularly important form of savings in Africa is livestock.
Goats and sheep, in specific, are relatively liquid modes of savings and
compensate for ineffective or non-cxistent banking systems in rural arcas.
Evidence from Burkina Faso has amply illustrated that savings in the form
of livestock protect the houschold from dramatic scasonal declines in caloric
intake during the long and dry pre-harvest period (Reardon and Matlon,
1989).

Houscholds employ a varicty of other mechanisms in addition to savings
to ensure houschold food sccurity during the lean season. For example, the
purchase of durables and semidurables can be timed to coincide with scasons
when income is highest. There is also evidence that houscholds adhere to
Bennet’s Law, even in a scasonal context. That is, during the pre-harvest
scason of stress, houscholds substitute less cxpensive commoditics and
alternative food sources such as wild roots and tubers for cxpensive meat and

milk products. Similarly, houschold members cngage in scasonal migration
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in scarch of work and food. This migration takes any number of forms. For
cxample, 30 to 40 percent of the active population has beenshown to migratc
from rural to urban arcas of Scnegal during the dry scasonal (Watcrbury,
1983). Rural to rural migration is also evident in West Africa, where workers
migrate from the Savanna zone (o the Forest regions in scarch of scasonal
cmployment on coffce and cocoa plantations (Berg, 1965). The same is truc
of Java, where women find off-scasonal cmployment working on sugar
plantations (Hart, 1986). Migration may cven involve scarching out govern-
ment employment schemes during the lcan scason, as witnessed in
Bangladcsh (Chaudhury, 1980). Of course, the cffectiveness of the migration
strategy is contingent upon a number of factors such as the cost of the job
scarch, whether the family or just a houschoid member moves, and whether
there are secure channels to send back remittances. In addition, considera-
tion must be given to the impact of scasonal migration on the receiving arcas,
which, in fact, may suffer declines in food sceurity if labor market conditions
deteriorate.

There are also well-documented systems of communal sharing and
gift-giving and even feasting to help vulncrable houscholds through the lcan
scason. Mexican socicties have been shown to engage in fcasting involving
the distribution of food during periods of the year when the poor are in need
(Ford, 1972). Similarly, there is evidence of exchange of food among pas-
toralists as food stocks are depleted (Benefice, Chevassus-Agnes, and Bar-
ral, 1984). But while food flows through fcasting and food gifts have been an
important strategy for dealing with scasonal food shortages, these
mechanisms are increasingly scarce as grain boards and relicf agencics take
on traditional roles and responsibilities once assumed within thc community
(Messer, 1989). In sum, the combination of the varicty of cconomic and social
responses will condition how well a houschold copes with the scasonal

patterns in their environment. However, an cqually important issuc is the
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houschold’s ability to anticipate scasonal fluctuations and to plan for the

cycles they will confront.

1e E ictabili

In theory, scasonal cycles, unlike interyear Mluctuations, are predictable,
making it casicr for consumers, producers, and traders to respond to the
expected scasonal movements of prices, work opportunitics, and carnings.
In practice, however, scasonal patterns are highly unstable as manifested in
year to year irregularities. To understand why, one must cxamine the two
other components of a data series: trends and stochastic inter-year fluctua-
tions. Changes in the general trend level of food production, for example,
arc brought about primarily by technological changes that also contribute to
shifts in the scasonal patterns of output, prices, labor input, and so forth.
Stochastic inter-year fluctuations also contribute to unpredictable seasonal
undulations by making supply and demand conditions in various markets
unpredictable, To the extent that the farmer, trader, and consumer confront
changing circumatances and uncertaintics from one year to the next, this will
be reflected in differing scasonal patterns of production, marketing, prices,
expenditures, consumption, and nutritional status.

The implications of an inability to predict patterns of scasonal variability
from ycar to year arc manifold. For example, even if credit markets were
clficient and oteer forms of savings available, the ability of a houschold to
avoid periods of seasonal poverty and stress is predicated on information
and knowledge of future conditions. That is, insight into future food
availability, income streams, and prices is necessary to cffectively engage in
intertemporal budgeting.

To illustrate inter-year instability in the pattern of scasonal price in-
creases, Table 1 presents data on food prices where the entries are based on
monthly index numbers of prices for different commoditics in different

countrics. The indices represent monthly prices as a percentage of the
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Table 1 - Sclected cxamples of scasonal range of agricultural prices in
the third world (percent).

Com-  Wholesale/ a b e Y Mean/®
modity Retail No. Years  Mean Max Min C Month
Brazil Millet w 17 164 2.9 11.4 03 53
fvory Coast Millet R 12 25.1 .9 09 11 12§
Niger Millet R 14 8.5 8.6 133 1.3 SLS
Niger Sorghum R 17 65.0 1887 263 0.6 26
Beazil Rice w 17 19.2 4’1 9.0 0.7 62
Brazil Rice R 7 122 19.2 66 0.3 22
Costa Rica Rice R 7 60 241 1.2 13 A8
Dominican Rice R 6 129 p2} 444 0.6 5.2
Republic
Indonesia Rice R 8 2.1 10.6 17.5 0.4 47
Ivory Coast Rice R 1 118 89.0 1.2 0.6 151
Korea Rice W N 176 293 39 0.5 47
Niger Rice R 19 9 81.4 10.4 0.6 1.7
Philippines Rice w 3 9.5 1.7 17 0.2 29
Philippines Rice R M 16.3 569 RE 13 3.6
Sierra Rice R 15 $.6 9.0 11.8 0.6 122
Leone
Tunisis Rice R 8 4.8 69 0.s 0.6 18
Costa Rica Muaize R s 14.1 325 37 08 PR |
Dominican Mawe w 12 518 )7 29 0.3 13.1
Republic
Indonesia Mawe R R 269 a1 15.1 0.4 53
tory Coast Maize R 12 RRX)) 9.0 46 048 149
Bangladesh Wheat w 10 T9.7 N6.6 0.0 0.7 191
Brazt Wheat R R 15.8 wo 14 0.5 28
flour
hory Coast Wheat R 11 13 21.8 03 11 45
flour
Philippines Wheat W 2} 15.5 489 0.1 1.0 1.4
flour
‘Tunisia Wheat w 8 9.6 174 25 0.6 02
flour
Tunisia Wheat R 5 83 10.7 58 03 59
flour
Brazl Sugar R R] [A} 1119 43 13 103
Costa Rica Sugar R 7 101 21.0 -— 1.2 60
Indonesia Sugar R 7 10.5 40.4 1.9 11 39
Ivory € ast Sugar R n 9.4 KER| 01 1.3 13
Sudan Sugar R 10 146 0.4 - 09 34
Tumsia Sugar w 7 9.6 17.4 25 0.6 1.4

where the seasonal price index Sk for commadity k, month i, year j. is a percentage of the corresponding centered 13-
month Men g .I\l'l'Jg(‘ 1‘{ prnes.

J/\\cr.igc of the range onver ) years,

hM.lum.’l of the range ener jyears.

L‘Mlnu‘m of the range over § years.

d('mﬂ’wiml of vanation of the range over jyears

K “orresponds 1o “mean” exeepd thit the mean speead is divided by the number of months between max (Sijk) and min (Sijk).
SOURCE: Caleulated from FAO foud price data tape.

NOTE: A range-of price index is defined as follows:
M&ﬁ{t\[ = Mn{NjK) 0D
h iliﬁk]
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centered 13-month moving average of the same price scrics, thereby stand-
ardizing the prices across ycars and countrics. The results firstly show that
there are frequently large scasonal price spreads that differ dramatically
from country to country and crop to crop. Sccondly, there is considerable
divergence in the range of the price index over the year, as shown in Columns
5and 6, and reinforced by the high cocfficient of variation in Column 7. Third,
the marked instability in scasonal price spreads is attributable to the farmer
and trader not being able to formulate accurate cxpectations about future
grain supply and demand conditions, and conscquently prices. When expec-
tations arc incorrect, subsequent imbalances contribute tothe crratic pattern
of scasonal price increases (Working, 1958), rather than the desired situation
where prices increase cach month commensurate with the cost of storage.
While the exteni of inter-year instability in scasonal price spreads differs for
cach country and commadity, such uncertainty implics a heightened element
of risk for producers, traders, and consumcrs. The farmer will fail to maxi-
mize his profit and stabilize his income if his anticipations concerning future
rclative to present prices are incorrect. Traders will also often face high levels
of uncertaintics, adding a risk prenaiuim to their work which is ultimatcly paid
for by the farmer and consumer. The erratic movement of scasonal prices
also impedes intertemporal decision-making by consumers who arc tryingto
stabilize their real purchasing power from onc scason Lo thie next. In the face
of such losses, policy is needed to reduce both the absolute magnitude of

scasonal price spreads in some cascs and their unpredictability in all cascs.

POLICY OPTIONS FOR REDUCING SEASONAL
MALNUTRITION AND FOOD INSECURITY

Policy makers have many options for reducing the scasonal patterns of
malnutrition and food insccurity obscrved in vulncrablc populations. They

revolve around stabilizing the ability to obtain food during different scasons
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of the year as well as addressing other related factors such as the scasonality
of discasc.

As intimated above, the houschold’s access to enough food for health,
activity, and growth is determined by (1) the level and pattern of income in
its various forms, including wages, carnings from the sale of agricultural
products, food available for home consumption, and transfcrs and remittan-
ces; (2) the scasonal pattern of food availability and food prices; and (3) the
houschold’s intertemporal saving behavior. be it savings in the form of
moncy, food, or other physical asscts. Policics designed to relax constraints
among these three factors fall into two broad categories. The first includes
untargeted policies that in essence arc designed to improve the cfficiency of
factor and product markets. These indirect interventions, which gencrally
revolve around promoting agricultural growth and market development, are
the most propitious long-term mechanisms for reducing scasonal problems.
The virtual absence of scasonal cycles of malnutrition and food-cnergy intake
in developed countries, and the greatest severity of the problem in the most
underdeveloped countries in Africa, provide ample evidence that the intro-
duction of modern agricultural techniques and the development of markets
for inputs, credit, labor, and products hold the key to reducing scasonal
stress.

In the interim, however, before commercialization, monetization, aad
market development address the problems wrought by the scasons, morc
targeted interventions arc nceded. These initiatives must be designed to
mitigate problems that arisc during the transition to a modern cconomy.,
Targeted nutrition and food sceurity projects will be especially important
during the period of transition when houscholds are shifting from cultivating
for home production to carning cash in an cnvironment characterized by
incfficient factor and product markets, This is especially the case when this

transformation is accompanicd by an crosion in traditional forms of social
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sccurity and agricultural practices and technologics that had scrved to

mitigatc the stresses of the scasons.

Untargeted Interventions

Price Stabilization

Broadly speaking, there arc two potential objectives for scasonal price
stabilization. The first is simply to reduce the degree of uncertainty about the
scasonal price spread from onc ycar to the next. The second is to sct as an
objective the actual reduction in the average scasonal pricc incrcasc across
years. In turn, there arc two broad channcls through which governments can
pursuc these objectives. The firstis the dircct approach which involves active
parlicipation and intervention in product markets as a buyer and scller of
food-grains. The second is the indircct approach which involves promoting
and facilitating market conditions that foster cfficicncy and competitiveness.

Concerning direct government intcrvention, there are cxamples from
Indenesia and the Philippines where government has actively intervencd in
the market to reduce the magnitude of scasonal price spreads and increasc
the predictability of these movements (Bouis, 1983 and Goldman, 1974). The
key ingredients to their success has been the markelting agencies (1) having
good market intelligence on prices throughout the country; (2) performing
well-timed and comprehensive interventi- - the markets where targets arce
set in terms of prices, not quantitics to be procured; (3) engendering con-
fidence among traders, producers, and consumers in the aclivitics and
reliability of government intervention; and (4) being assurcd adcquatce access
to virtually unlimited credit for the government to achicve its objectives.

Despite the successful attempts of a few governments in stabilizing
scasonal prices and reducing the price spread, the expericnces illustrate the
high costs involved, the great demands for trained and skilled manpower,
and the requircment that such an effort take place in a context of well-

icveloped storage, transport, and cor _iunication infrastructure. Given that



i 15

least-developed countrics cannot usually comply fully with the prerequisites
for dircct intervention in markets, it is likely that indircct government
intervention should be the focus, if not the totality, of their cfforts to reduce
scasonal price spreads. In particular, governments should endc avor to in-
crecase the competitivencss of markets and markcting opportunitics for
farmers and tradcrs. First, this should involve developing infrastructurce in
the form of markets, roads, storage facilitics, and so forth to improve the
functioning of commodity markets and cncourage risk-sharing over a
broader population. Second, governments should concentrate on improving
the quality of information collection and disscmination to promotc more
accuratc anticipations of supply and demand for food-grains, thereby reduc-
ing risk and spcculative behavior. Third, improvements in capital markets
that will reduce impediments to accessing reasonably priced credit will also
go a long way toward reducing the costs of intcrtcmporal arbitrage. In
combination, these factors arc expected to prove quite effective in moderat-

ing and stabilizing off-scason price increascs.

Technological and Institutional Change

Technological change in agriculture, combined with farm management
decisions, will affect scasonal variability in work, food production, incomes,
and consumption. On the one hand, the replacement of traditional forms of
cultivation with modern techniques may introduce and/or exacerbate the
scasonality problems faced by houscholds. Specialized commercial produc-
tion may result in incomes becoming more lumpy, mechanization may con-
tribute to increased seasonal labor bottlenecks, and the usc of hybrid sceds
may incrcase the perishability and storage costs of agricultural output. At
the same time, some forms of technological change may destroy traditional
solutions to coping with scasonality such as production of root crops, mixed
and rclay cropping, exploiiation of vertisols, participation in mixcd livestock

enterprises, and bush collection.
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While these problems are important to recognize, the fact remains that
technological change, promoted by advances in agricultural rescarch and
facilitated by cconomic incentives and cxtension services, is one of the major
components of any set of public policics designed to improve nutritional
status and food sceurity. Given that transitory cpisodes of scasonal food
insecurity arc a manifestation of poor performance of the food and agricul-
tural sector, especially of factor, product, and credit markets, there is all the
more reason to focus efforts on technological and institutional changes that
promote rural and agricultural development. In placing a priorily on ac-
celerating agricultural growth, policy-makers should focus on a number of
arcas. They revolve around ensuring that breakthroughs on new varictics and
increases in cropping intensitics will reduce the scasonality of production,
prices, and labor usc.

To amplify, attention should be focussed on developing new crops that
are not as susceptible to infestation or other sources of losses during storage.
Improved irrigation schemes also hold considerable promisc for raising
production during the dry scason and for reducing the farmer’s dependence
upon crratic and unpredictable rainfall. Small-scale irrigation schemes, in
particular, arc commended in contrast to the large scale projects that rely on
expensive investments.

Increased rescarch expenditure on sccondary food crops, including
roots and tubers, coarse grains, pulscs, and legumes is also an ‘mportant
priority for reducing scasonal food deficits. To date, rescarch on these crops
has been underfunded (Longhurst and Lipton, 1989). This is cspecially
important, given their numerous roles. Sccondary crops can gencerate income
and constitute a source of food at critical periods of scasonal scarcity; they
also provide significant quantitics of micronutrients that otherwise may be
lacking in the dict; and they play an important role in reducing soil crosion
and fixing nitrogen. Of coursc, as with most broad policy prescriptions, there

are qualifications attached to a call for further rescarch and cxtension
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emphasis on crops other than rice, maize, and wheat. Spccifically, it may
prove more cost-cffective to concentrate on breeding into a major cereal the
robust characteristics of millet or the faminc-preventing characicristics of
cassava, for example, than to try to incrcase the yiclds of these sccondary
crops. The calculus required to resolve such a question must considcrarange
of issucs, from who produces the various crops to the cxpected costs of
investments in plant breeding that are required to achicve the desired crop
characteristics.

In a similar vein, development of technologics should focus on alleviating
bottlenecks in labor and other scasonal scarcitics of productive resources.
Doing so is not only important to reducing the scasonal variability in incomc
and labor demand, but is a key clement to encouraging adoption of ncw
technology. For example, a new technology might not be adopted because
the labor requirements during harvesting far outstrip the available work
force. Similarly, a new technical package for hybrid maize production may
be rejected by the farmer even if it dramatically raises yiclds, becausc it docs
not provide the same level of food sceurity during scasonal shortagcs as, for
example, a mixced cropping strategy that ensurcs some food output
throughout the year. Quite simply, not taking into account scasonal con-
straints and bottlenccks may impede adoption and thereby indirectly worsen
the food security and nutritional status of the houschold and community. This
implics that the focus on profit maximization and risk minimization should
be broadened to include the farmer’s concern with transforming lumpy input
requirements, production, and profits into access o food in all scasons.
Agricultural rescarch and extension will therefore best serve the needs of the
poor if technologies: (1) take advantage of scasons of low labor demand and
increase labor cfficiency at peak season; (2) promote cropping strategics that
minimize input requirements during periods of scarcity; (3) provide for
reasonably priced credit through well-organized and accessible institutions

at strategic periods of the ycar; (4) take into account the need for on-farm
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and other forms of storage between harvests; and (5) improve upon, rather
than totally ignorc, the traditional cropping strategics cmployed by the

farmer.

Infrastructure

Development and improvement of infrastructure are cssential in-
gredicnts in the reduction of the harmful cffects of scasonalitics in the food
system. Enhuncing market, transport and storage infrastructurc will raisc
productivity and improve the efficicncy of marketing. Doing so is the key to
increasing food availability, reducing prices of agricultural inputs and food
products, and moderating the intertemporal costs of storage through lower-
ing post-harvest losses. Development of irrigation infrastructure is also a key
clement of any strategy to increase food availability. At the same time,
appropriate irrigation schemes will often allow farmers to plant a second
crop, or at least be more certain of success, thereby enhancing food
availability during the dry scason.

Improved credit infrastructurc, where the cost of borrowing docs not
dramatically exceed the returns to savings, is also of paramount importance
in cnabling the houschold to engage in intertemporal budget allocation to
smooth out consumption in the face of lumpy incomes and scasonal price
incrcasces. Institutional credit is often quantity constrained and thereby
difficult for smallholder and landless houscholds to obtain, highlighting the
urgency in the arca. This priority is given further impetus by the recognition
that the major cost to traders of intertemporal arbitrage is that of borrowing
money. To the extent that credit systems are made more cfficient and
accessible, the scasonal increases in prices will be dampened.

Improved infrastructure will also reduce the harsh effects of the scasons
on nutrition and food security through a varicty of indirect means. These
include reducing the scarch and transport costs for off-season employment,

facilitating the transfer of remittances to families that temporary migrants
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leave behind, improving access to health clinics for the ill, and casing travel
tovillages for health workers charged with combatting scasonal discascs such

as malaria.

T ¥ -

There arc limits to the speed at which the above solutions to scasonal
malnutrition and food insccurity can be achicved. Likewise, cven if the factor
and product markets arc made more cfficicnt and their performance
dramatically improved, there remains the prospect of a large number of
indigent houscholds still unable to cope adequatcly with the stress and strain
of scasonalitics in their environment. As a conscquence, there remains arole
for targeted interventions during the transitional period when a sub-sct of
the population is at risk.

A widc range of options is available to assist houscholds in coping with
marketing incfficiencies, dislocation, and other factors that imperil
houscholds during the lean scason. These fall into three categorics: (1)
generating income through productive work; (2) transferringincome dircctly
to houscholds; and (3) moderating prices faced by consumers. All the types
of interventions that fall in these three categorics can be applicd in ascasonal
fashion. It should be recognized, however, that the financial savings to
temporal targeting may, in certain instances, prove extremely limited if the
fixed overhead costs are high and/or there arc costs of stopping and starting
interventions, such as not being able to retain qualificd personnel.

Among the three categorics above, the first which involves gencrating
income is in most cases preferred. Projects that generate cmployment and
income during the slack scason offer considerable opportunity for raising
consumption and reducing malnutrition, Labor-intensive work in particular
is the most promising of these types of interventions (Thomas, 1985, Clay,
1986, Sahn, Rogers, and Nelson, 1981, and Sahn, 1983) although othcr mcans

of generating income during the slack scason include home gardens and the
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development of cottage industrics. Concerning public works, not only do the
participating individuals benefit, but so do others engaged in the wage labor
market, as the project represents a means of instituting and supporting a
wage floor during the slack scason. In addition, there is long-term potential
of promoting sclf-sustaining development and addressing scasonal con-
straints through developing infrastructure and creating cconomic asscts.
While many public works cfforts involve partial payment in-kind, usually
food, payment in the form of inputs such as fertilizer are also possible. The
reason for using food rather than cash is generally dictated by its casicr
availability from the donors in the form of aid. While cash is the preferred
form of payment in most cases, there arc exceptions. Speccifically, if the region
faces a food shortage during the slack scason, any large infusion of cash poscs
the risk of putting added pressures on food markets, thereby contributing to
cscalating prices. In a similar vein, payment in the form of fertilizer may be
commended 1o alleviate scasonal shortages of the input itself.

While generating income is the ideal, these interventions often carry high
costs in terms of the payment to workers, the necessary complementary
inputs in the form of tools and cquipment, and management. Coupled with
the fact that income generating initiatives are likely to cover only a limited
number of houscholds (c.g., excluding those unable to work), it is frequently
necessary (o resort to transfer programs and price subsidics to rcach the
poor. The literature on these cfforts, including mother and child feeding
projects, food stamps, and price subsidics, is vast, having been reviewed
thoroughly clsewhere (Pinstrup-Andersen, 1988, Kennedy and Alderman,
1987, Beaton and Ghassemi, 1982, Andcerson ct al.,, 1981, and Sahn, 1986).
Let it therefore suffice to say that such intervention schemes provide an
opportunity for temporal targeting. Food subsidics, for examplc, can involve
a Mexible price wedge, being relatively larger in the lean season than during
the period after the harvest. Similarly, it may be possible to focus consumer

subsidics on sclf-targeting foods such as cassava and other roots and tubers
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that arc also an important means of coping with seasonal food shortages and
high prices of cercals.! In a similar vein, there is considerable scope for
targeting food stamps and mother and child feeding programs to coincide
with the scason of greatest food stress. But, once again, the appropriateness
of doing so will be conditioned by the relative costs of temporal targeting
comparcd to year-around operations.

Finally, other initiatives zot gencrally considered nutrition and food
sceurity interventions also warrant attention in the scasonal context. These
include provision of consumption credit to needy houscholds during the
pre-harvest season; facilitating scasonat migration through improved child
carc scrvices and housing for migrant familics; augmenting mother and child
health care service delivery to respond to the seasonal fluctuations in discase;
spreading out tax collection so that it does not correspond to periods of the
year in which the houschold is purchasing inputs; and adjusting the school
calendar so that a period of vacation coincides with the peak demand for
labor. Since the need for and appropriateness of the range of intervention
programs must be determined on a community-by-community basis, there is
considerable merit in carcfully assessing the nature of the problem prior to
sclecting among the alternatives to reduce scasonal malnutrition and food

insccurity.

CONCLUSIONS

This paper has highlighted the most important dimensions of the pat-
terns and stresses that lead to scasonal episodes of malnutrition and food

insccurity. In doing so, a number of salient conclusions emerge.

lAnotherbenefit of subsidizing self-targeting foods is tnat these secondary crops are often

produced by the poor. Raising their demand through a price subsidy may increase
incomes of poor produce if the treasury drives a wedge between the consumer and
producer price.
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First, therc is a nced for further research to better understand the
functional implications of scasonal growth faltcring reductions in food cner-
gy intake. Doing so will provide a more sound basis for judging the urgency
that should be accorded the obscrved variability in food consumption and
anthropomeltry.

Sccond, evenif the extent of impaired performance and physical damage
rcmains ambiguous, it is important to recognize that there may also be
long-term deleterious cconomic and social consequences of scasonal stress
faccd by rural population. For ecxample, during the pre-harvest scason when
resources arc depleted, poor houscholds have been known to scll off their
asscts to avoid going without food. Similarly, scasonal migration, lecading to
a dissolution of the family structure, carrics a high social cost. While such
outcomes will not be measured by nutritional status and consumption in-
dicators, at lcast in the short-term, they may contribute to chronic im-
poverishment and despair.

Third, there is little question that agricultural growth and market
development represent the long-term means of reducing scasonal food
insccurity. One need only witness the almost total lack of scasonal cycles of
malnutrition and food cnergy intake in developed countries. Likewise, the
magnitude of scasonal fluctuations in consumption is generally smaller in
middle-income countrics where agricultural and market development are
more advanced. This reduction in scasonal food insccurity occurs despite
agriculture itsclf remaining a highly scasonal endeavor,

Likcewise, scasonal patterns of work, incomes, and food security arc most
pronounced in the lowest-income countrices, especially in Africa, where a
combination of environmental factors (c.g., unimodal rainfall, soils that do
not hold moisture) and cconomic stagnation contributes to making scasonal
fluctuations in food sccurity most acute. The evidence from Asia also indi-
cates that in the poorest countrics like Bangladesh, scasonal food insccurity

is predominantly a characteristic of poor rural communitics, cspecially in
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arcas where the agricultural calendar is highly scasonal in terms of the timing
of food production and labor demand.

Fourth, in reducing the cextent of scasonal variations in third world
agriculture and mitigating the consequences of such patterns, the role of
government should primarily be to create an cconomic and social climate
that will encourage private scctor initiatives to improve scasonal food
sccurity. This involves gathering and disseminating information to improve
compclition and the efficiency of intertemporal arbitrage among traders.
There is also a need to assist farmers in increasing production through
promoting systems that (1) ensure the availability of inputs (c.g., fertilizer)
atrcasonable prices, (2) encourage the development of small-scalc irrigation
and water management schemes to reduce the scasonality of production, (3)
support national agricultural and farming systems rescarch institutions that
promote technological change to alleviate scasonalitics in agriculture, and
(4) disseminate knowledge and experience through cxtension services. In
addition, government plays a key role in expanding the infrastructure that
will allow the private sector to carry out its storage and interperiod marketing
and processing functions more effectively. The development of institutions
that facilitate rather than impede the functioning of credit markets is fun-
damentally important. It can be achieved most effectively by adherence to
policics that reward savers and encourage borrowers through interest rate
reforms,

In fostering the appropriate economic climate to reduce harmful
scasonalitics, cffort should be made to exploit traditional social and cultural
arrangements that alford a degree of protection form scasonal stress, as well
as promoltc indigenous agricultural practices that provide some protection
from high prices and reduced incomes during the lean scason. In practice,
however, as the process of economic development moves forward, many of
thesc traditional practices will give way to reliance on product and factor

markets to cope with scasonal fluctuations. While this transformation is to
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be cncouraged since it provides the basis for sustained income growth,
scasonal stress may be attenuated during a period of transition from in-
digenous cropping strategics to increased reliance on markets and new
technologics, especially if the former are distorted and inefficient, and the
latter are not appropriate.

Vulncrability during such a transition 1s the basis for the fifth conclusion:
there is a role for temporally targeted interventions such as food-for-work,
food subsidics and stamps, and mother and child feeding projects. These
initiatives represent a potential bridging mechanism to protect the poor.
Nevertheless, concerns such as the difficultics of targeting needy houscholds,
the propensity for such targeted efforts to be poorly administered and not
well planned, and the high budgetary costs involved suggest the need for
great care in designing and implementing such initiatives. The same under-
lying factors that contribute to incefficient product markets (e.g., poor in-
frastructure, acute policy distortions, limited human and financial resources)
will impede effective targeted intervention schemes. This represents a vexing
problem which only serves to highlight the need for donor assistance to
overcome these constraints.

Sixth, as with many problems related to cconomic development, it
appears that rural populations are most susceptible to the deleterious cffects
of scasonality. Rural agricultural and wage employment, and therefore rural
incomes, arc linked to variability in the agricultural calendar. In addition,
rural consumers are more likely to confront greater fluctuations in market
prices, because imperfections in marketing systems are likely to be greatest
in remote arcas. This is partially attributable to the dearth of available
physical and social infrastructure as onc moves further from major urban
scttlements. Furthermore, action is required to address the pro-urban bias
in terms of both the development of infrastructure and the implementation
of targeted measures, such as subsidies and transfers, to ensurc access to

adequate food.
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Finally, scasonalitics vary from yecar to yecar, country to country, region
to region, village to village, and houschold to houschold. This implics the
nced for decentralizing policy-making and for developing and promoting
versatile responses to scasonal stress. Emphasis must be placed on creating
a social, cconomic, and political environment at the local level that will
facilitate initiatives among villages and houscholds to cope with the changes
and hardships wrought by the scasons. This applics to both indircct cfforts
such as the development of technologies that allow the farmer greater
flexibility in planting and harvesting dates and direct interventions that, for
example, provide food supplementation to pregnant women during the lean
scason or consumption credit to houscholds when they are in greatest need.
Accommodating the wide range of scasonalitics with a diversity of responscs

represents the key to overcoming seasonal food insccurity and malnutrition,
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