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FOREWORD

How do nutrition projects begin? How are specific interventions
selected? Who makes the decisions and what is the rationale behind them?

Since such decisions relate to health or fuod policies of
countries and have important implications for budgets, personnel and other
resource allocaticas, it would be prudent that they be made only after
careful study and analysis. Regrettably, this is not usually the case.
More often than not, the choice is a subjective one.

Some interventions are undertaken because they seem '"obvious."
Since many others are doing it, it seems like the right thing to do, and
there is unquestioned faith that it works. An approach may be fashionable
at a given time period. A particular activity may be promoted by an
external agency. There may be very attractive offers, such as free food
or technical assistance, or a start-up grant.

To the degree that costs are considered, there is usually concern
only with what funds are needed to cover immediate and direct costs. The
indirect or hidden costs, which may be much greater, are overlooked.
Prnject staff time may be charged to other budgets. The implications for
an increased demand on energy or scarce materials may not te considered.
There is a tendency to forget overhead costs such as those for the use o€
buildings or for heating, cooling, and lighting.

Social cnsts are even more often ignored. Some projects accel-
erate a change away from traditional practices such as breast-feeding or
using natural foods or cultivating home gardens. A project may encourage
a welfare mentality, reduce incentives to work, or create lasting demands
for convenience foods where packaging and processing may forever raise the
price of a food. Obsessed with political needs, decision makers may not
he concerned with long-term consequences, such as the problem of terminat-
ing a popular service when it is no longer neecded.

Too often these kinds of quesLions are not addressed, resulting
in only marginal effectiveness for many projects. An apparently 'good
project,” (that is, one which is scientifically sound, well organized,
etc.), will dring disappointing results if it is aimed at a problem it is
not designed to deal with. This in turn can lead to a dilemma of whether
to continue a project while lacking confidence in it or to terminate it
and admit failure. Hore often, projects go on and on without bringing
results but without any objective evaluation or analysis.

Avoiding these problems requires accurate identification of
problems, insightful analysis of causation, and a good understanding of
interventions in terms of how they work, what they cost, what they achieve,
what other tonsequences they bring, and what pre-conditions should be
present before a particular intervention is selected.
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To help deal with the question of intervention selection the U.S.
Agency For International Development commissioned Harvard University to
prepare this series of Special Studies dealing with supplementary feeding,
nutrition education, formulated foods, food fortification, consumer price
subsidies, agricultural production, and integrated programs. Together the
separate pieces comprise a manual intended to provide guidance on selecting
from alternative approaches to reach the pre-school child. We hope this
effort contributes to improving the process of intervention selection, and
thereby, to more effective prevention of malnutrition.

Martin J. Forman

Director, Office of Nutrition

U.S. Agency For International
Development

Washington, D.C. 20523
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PREFACE

This study on consumer food price subsidies is part of a series
of seven studies examining the major types of nutrition programs operating
in developing countries. The companion volume on Agricultural Production
and Nutiitional Goals is closely linked to consumer subsidies and the
reader is urged to review it in conjunction with this one. The remaining
studies cover supplementary feeding, nutrition education, formulated foods,
fortification, and integrated nutrition and primary health care programs.

The purpose of this series is to provide guidance to planners
in developing countries and international development agencies on the
nature and design of these major types of nutrition interventions. The
lack >f knowledge about intervention design, costs, and effectiveness
was cited by the National Academy of Sciences in its 1976 World Yood and
Nutrition Study as a major impediment to efforts to reduce the malnutrition
problem. Our series, which was prepared for the Office of Nutrition of the
U.S. Agency for International Development, is an attempt to help close
that knowledge gap.

We have tried to assess the '"state of the art" of nutrition
interventions through a review of published and unpublished literature,
a mail survey of 200 nutrition projects in 64 developing countries, inter-
views with professionals from many disciplines and institutions involved
in nutrition programming, and direct field aneslyses of selected nutrition
programs. From these multiple sources and voluminous data, we have
attempted to present a representative picture of each nutrition interven-
tion. A commonly cited difficulty for planners, especially in developing
countries, is ascertaining what is going on elsewhere and obtaining factual
information on the many facets of designing a nutrition program. We have
attempted to alleviate that problem by providing fairly complete, although
not exhaustive, documentation and supporting references. Such attention
to detail is needed when one is actually going through the intervention
design process. However, not all readers will need to immerse themselves
in this detail. To facilitate their use of the series, we have preceded
each subsection with a set of Key Questions that are addressed therein.
At the end of each subsection we have presented » short Summary of the
major points covered. Both the Questions and Summary sections are blocked
off to facilitate the reader's scanning the document and identifying those
parts that are of most interest.

Despite our efforts for completeness and our intense desire to
provide useful guidance, the relative paucity of reliable evaluative data
on nutrition programs and the limitation of this work leave us far short
of the ideal. It has not been possible tn ascertain the quality of the
data and research designs of most of the literature we have reviewed. Our
anslyses and suggestions should be viewed as tentative, subject to further
verification. It is hoped that these documents will facilitate such future
evsluative efforts ard that this study and the others in the series will
st least provide a reasonable base upon which others can build.
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James E. Austin
Project Director
Cambridge, Massachusetts



CHAPTER ONE
OVERVIEWX

I. INTRODUCTION

Purchasing power is well recognized to be one of the major deter-
minants of nutritional status. A current objective of many governments is
to reduce real prices faced by consumers in order to increase consumption
of food. This increase in consumption is often of nutritional benefit,
whether or not nutritional improvement is an avowed purpose of the price
reduction.

Price interventions may take a number of forms. These include
three kinds of direct subsidies paid by the government. Food producers,
sellers, or consumers can be paid subsidies to make up the difference
between a lower retail price and a higher wholesale or producer's price.
The subsidy may be on the cost of distribution or on the cost of the food
itself. 1In many countries subsidized foods are rationed as well, both to
prevent demand from exceeding supply and to separate the subsidized from
the open market.

Of course, rationing alone will lower the price of a scarce good
from what it would be in an unrestricted market. Rationing without direct
subsidy is one of a number of closely related policies which influence food
prices either indirectly through supply, by regulating imports and exports
and production incentives, or directly by imposing price ceilings or fixed
marketing margins. These related policies may be considered implicit
subsidies, in which the source of the subsidy is income forgone by the
farmer or food entrepreneur.

This volume is primorily a consideration of food price subsidies
and pricing policy. It is a discussion of key elements which should
be considered in the design of such policies rather than a manual of
how to implement them. Diversity of conditions such as balance of pay-
ments, income, income distribution, infrastructure, focd tastes, avail-
ability of voluntary support organizations, managerial capacity, and
experience with subsidies means that few generalizations can be made.
Further, little technical or quantitative assessment of price subsidies
has been conducted.

Government price policy has microeconomic consequences which
affect the purchasing power of househvlds. Price policy is also very
closely bound up with macroecomomic policies regarding foreign trade, in-
vestment, intersectoral relationships, and aggregate demand. The macro-
and micro-economic aspects of price policy are equally important to

*This and the following two chapters were written by Beatrice Rogers.
The chapters in this volume were reviewed by all the monograph collabo-
rators; from their joint work each chapter has benefited.
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the design of an effective program of subsidies. This volume discusses
primarily the the household-level effects of focl prices. Assessment
of the influence of macroeconomic development policies on income and
nutritional status are considered briefly in an appendix. Agricultural
policies are discussed in a separate volume.

II. ROLE OF CONSUMER FOOD SUBSIDIES

A. KEY QUESTIONS

e What are consumer price subsidies?

e What is the rationale for using them and what can
they be ervpected to accomplish?

B. Definition

Consumer food price interventions for nutritional purposes are
those that attempt to improve the nutritional status of the population or
of particular target groups by lowering the real prices of specific foods
or of food in general, so that consumption levels, and therefore nutritional
status, may be raised. Broadly defined, any government intervention in the
market tihat affects food prices to the consumer can be seen as a nutrition
intervention. Indeed, all national policies affecting any food prices
should be (but are not) evaluated in terms of their probable nutritional
impact on the population. In this discussion, however, we confine ourselves
to those interventions which alter the consumer price of foods forming part
of the everyday diet of the population and which operate on the market or
through quasi-market systems such as ration shops. Thus, subsidies placed
on specialized weaning foods and operating through the health care system
are excluded from consideration, but food stamps, as well as food distribu-
tion systems operating in or parallel to the market are considered.

Price subsidies may be implicit, explicit, or a combination of
the two. W¥hen a subsidy is implicit, the price of a food is lower than it
would be in the absence of government intervention, but the difference is
not paid by tue government; rather, it is absorbed by the producer or
seller of the food who would get a higher price in a free market than he can
if the market is restricted. An example of an implicit subsidy is ration-
ing, which artifically limits the quantity demanded, thus lowering the price
at which an equilibrium between supply and demand is reached. Export re-
strictions have a similar effect. They increase the supply of a food on
the domestic market relative to demand, and so lower the price at which the
market clears. Subsidizing imports, or distributing on the market food
imported on concessional terms (food aid) will similarly increase the supply
and lower the equilibrium price of the food. Obviously, these implicit
subsidies have effects other than reducing consumer prices. They also
may reduce the incentive of farmers to produce the low-priced foods. Such
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policies may, therefore, under some circumstances have the detrimental
effect of reducing national food self-sufficiency and domestic farm income
and of increasing reliance on foreign suppliers, contributing to a nega-
tive balance of trade. Another form of implicit subsidy is a price ceil-
ing, a government imposed Jlimit on the price which may even be below the
cost of producing and distrihuting it. While price ceilings hold down
prices, they may have the unintended result of driving the controlled
gouds off the market or of creating a black market for them if an ade-
quate return cannot be made at the official price.

In the case of explicit subsidies, the price to the consumer is
fixed below the free market price, but the price paid to the producer (or
middleman) is established separately at a level high enough to encourage
production and distribuntion of the subsidized good. The government pays the
difference either to the prodiucer or middleman so that he may charge less,
or to the consumer so that he may pay more. For example, in the Pakistan
ration system, the government pays a (high) support price to farmers for
their wheat and sells it at a lower price to ration shop owners, absorbing
the loss. In the case of the U.S. Food Stamp Program, the price difference
is paid to the consurer. Explicit subsidies avoid many of the negative side
effects of market distortions which result from implicit subsidies, but they
do require considerable government expenditure.

While food price policies may have the effect of improving the
economic well-being and nutritional status of the poor, it is recognized
that they may be adopted for a variety of economic and political reasons not
directly related to nutrition.

These economic an.” political considerations are often given more weight
in the govermment planning process than are nutritional concerns. Thus,
the role of the nutrition planner in many cases is to propose marginal changes
in food pricing policy which will improve its nutritional effectiveness
without jeopardizing the other objectives which it serves. This, of
ccurse, leads to different recommendations from those which would result
from a purely nutritional orientation. A thorough understanding of the
ways in which price policy can affect food consumption and hence nutrition
is essential to the formulation of useful recommendations within these con-
straints.

If price policy is to be compared with another intervention in
terms of its cost znd effects, the appropriate comparison is with income
pelicy, since both are directed at increasing purchasing power. Indirect
means of influercing food consumption through ckanges in overall income
levels or income distribution are not really part of price policy as we
have defined it. Nonetheless, the effects are similar. (See Study VI on
Agricultural Production.) A decreased price of a commodity through the
subsidy has a direct consumption effect on that food (price elasticity of
demand), an effect on the consumption of octher fouds and nonfood goods
because of the changes in their price in relation to the subsidized food
(cross-price elasticity of demand), and an income effect because of the
increased purchasing vower due to the subsidy and different expenditure
patterns of different income levels (income elasticity of demand).




C. Rationale

From the point of view of the nutrition planner, the rationale
for using consumer food price strategies is simple: to the extent that
malnutrition is due ‘to insufficient income, it can be alleviated by
increasing the purchasing power of the consumer.

Price strategies have several disadvantages over income strategies.
First, income subsidies or other efforts at incom: redistribution, while
they may be more desirable from a market efriciency standpoint, are less
feasible politically. 1lis is in part due to the unpopularity amoug elites
of income transfers in general. In-kind transfers, particularly those with
a humanitarian objective like feeding the hungry, are generally more
acceptable. Countries which are unwilling to transfer incomes to the
poor are often willing to transfer large sums to subsidize staple foods
(IBRD 1979).

Second, food price strategies bear a more direct relation to
consumption of foods in general (or particular foods if effectively
targeted). Income subsidiec can be argued for on the grounds that they
confer greater increases in overall welfare among the recipients, because
they do not constrain the choice of consumption goods. Price subsidies,
however, may direct increases in consumption specifically to subsidized
foods.

Two caveats should be introduced regarding this category of inter-
ventions. One is that they will only be effective if the group of people
suffering from malnutrition in a particular country or region purchases a
sufficient proportion of their food supplies in the market, and if the
quantities purchased are price-responsive, that is, that as the price goes
down, consumers purchase greater quantities of the food. The relationship
between a change in consumption and a given change in price is measured by
the elasticity of demand. Those rural poor wno produce most of the food
they consume might be unreachable through this type of intervention. Second,
it should be remembered that food is not only a vehicle for adequate nutri-
tion. It is also a major consumption good and a commodity that occupies
2 large proportion of the wholesale and retail markets in any country.
Therefore, food price manipulaticns have great political and economic sig-
nificance, and these considerations, from the point of view of policy-
makers, may overshadow those related strictly to nutrition and health.

Price-altering measures may be adopted in response to a variety
of circumstances. It may be the case that certain groups in the population
simply cannot obtain an adequate diet at market prices given their income.
The government may act to reduce wide seasonal or year-to-year price
fluctuations without intentionally altering some presumed 'natural”
average market price. Of course, there is difficulty identifying, in a world
fraught with taxes and tariffs, import and export restrictions, and other
nonmarket forces, just what the natural price ought to be. Also, it is
difficult on a short-term basis to distinguish temporary flunctuations from
long-term, secular changes in price levels (Mellor 1966). In some cases,
the justification for price intervention is that a low-income country feels
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it cannot ask its citizens to compete for food at world market prices,
and so actions are taken to insulate the domestic from the international

food market.

The objective of these interventions may be nutritional: to in-
crease the food consumption of a particular group. It may be to ensure
equitable distribution of foods in short supply and to prevent profiteer-
ing on the part of producers or distributors of scarce commodities. In
addition, such programs may be seen in part as income-transfer devices.

What can consumer price interventions be expected to accomplish?
They can increase the consumption of foods in income classes where demand
is price-elastic. They cannot be expected to influence consumption among
rural populations who do not participate in the cash economy, though it
should be pointed out that these are increasingly rare. These groups have
to be reached by some other program such as supplementary feeding. Subsidies
can specifically increase food consumption of low income groups, provided
that the subsidy can effectively reach the target population. They may
alter the relative quantities of various foods consumed by altering relative
prices, as well as increasing the total ahsolute quantity consumed. They
cannot change the distribution of food consumption within the family, unless
specific foods which are only or mainly consumed by particular individuals,
such as children or pregnant women, can be identified and subsidized.

Price policies affect directly all those groups who purchase the
subsidized food. For nutritional purposes, subsidies should be directed
toward the lower income groups who cannot afford to purchase an adequate
diet. Unfortunately, many subsidy systems have been directed more toward
urban than rural consumers, eveu though rural consumers are also neecdy and
also participate in the cash market for food. In many countries, subsidy
programs have been implemented to benefit government employees or the mil-
itary. Such programs are obviously not designed to reach the pcorest consum-
ers.

These limitations mean that food price interventions are likely
tc be most useful in the case where income is the limiting factor on food
consumption, and where the nutritition problem is caused by an insufficient
quantity of food being available to the household. Malnutrition specific
to a subgroup such as weanlings or pregnant women is usually caused by mal-
‘adaptive dietary practices and beliefs, and therefore is less amenable to
‘intervention through the pricing system. A particularly vulnerable family
member benefits from food price subsidies only to the extent that he or she
participates in the increased food consumption of the household. Price in-
terventions are most effective if a nutritious food can be identified which
is consumed largely by the malnourished population.

A key economic concept for understanding the potential impact of
consumer price subsidies is that a change in relative prices induces a change
in quantities consumed. The Lotal effect of the quantity of a good demanded
in response to a change in prices can be decomposed into an income and a
sub-stitution effect, as Slutsky was the first to demonstrate in the
Slutsky Equation. (For a more complete explanation of the Slutsky Equa-
tion, see Barmol {1977].)



-6 -

A price change implies a change in real incone of the consume:.
If the price of a good increases (or decreases), the purchasing power of the
conswrer is reduced (or increased), and the consumer will adjust demand for
the good accordingly. The income effect, then, is the variatior in guantity
demanded tha® is due to the change in real income implied by a price change.
The income effect for most goods is likely to be small because consumer ex-
penditure on any one item is usually a relatively small proportion of the
total consumer budget. Therefore, a decrease in price of that item alone
will not increase real income significantly.

The substitution effect is that part of the variation in quantity
demanded that results from changes in relative prices (if the income effect
is ignored). As the price of a good changes, its relative price also changes.
The result is that less will be consumed of the good whose relative price
has increased and more will be consumed of the goods which are substitutes
for it. For example, a fall in the price of rice makes rice a better huy rel-
ative to bread than it was before. This by itself wculd always induce
consumers to increase purchases of rice, substituting them for purchases
of bread because rice is ncw relatively more price attractive.

To summarize, a change in the price of a good will affect a consum=-
er's demand for that good, and the effect can be divided into two parts: the
substitution effect and the income effect. Both effects are the result of
the same price change, and their sum is equal to the observed variation in
quantity demanded.

We have discussed some limitations on the ,otential nutritional
effectiveness of food price subsidies. There are a number of non-nutrition-
al concerns which also must be addressed in an assessment of price inter-
ventions. A primary one is eapense. Most government subsidy programs are
extremely costly, accounting for betveen 0.1% and 30% of current budget ex-
penditure (Davis 1977). This may 1ot be more than a comparable income
transfer program would cost, but it can be a heavy financial burden none-
theless. There are ways of reducing program costs, some of which are
discussed in this volume, but a substantial outlay is probably unavoidable.

The relationship between the price facing consumers of a food and
that paid to producers is another area of concern. Many governments have
been tempted to reduce their own expenditure on consumption subsidies by
enforcing artifically low prices to the producer or middleman, su the amount
of subsidy required will be less. The obvious result is that farmers then
prefer to produce other commodities whose price is not regulated, and the
domestic supply of the subsidized food decreases. If the government is de-
termined to meet the demand for the food anyway, it has to turn to imports,
which may have a detrimental effect on the balance of trade. It is impor=
tant that the issue of agricultural incentives be considered at the same time
that consumer price subsidies are being implemented. Consumer subsidies
do not have tu be associated with agricultural disincentives, but they have
been in many cases.

Trade policy is another area which is closely related to food
prices. Government policies to restrict or to encourage imports or exports
of food by means of taxes, tariffs, or licensing directly affect the supply
of food in the country and therefore its price. Food imported on concessional
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terms at low prices (food aid) has been an important part ¢” many subsidy
programs. Clearly, food trade policy must be coordinated with subsidized
consumption programs. Given a decrease in the price of a good, the substi-
tutiocn effect will always increase the demand for the good, and the income
effect will increase the demand for the good unless it is an inferior good.

If a household does not increase its consumption of a subsidized
food, and if its increased purchasing power is devoted to non-nutritional
goods, the nutritional benefit of a subsidy will be nil, even though the
household's perceived welfare will have increased. To the extent that con-
sumption of the subsidized food increases with a fall in price (without a
corresponding decline in the consumption of other foods), and to the extent
that additional nutritious foods are purchased with the incremental income,
a subsidy will produce positive nutritional results.

Of course, the substitution and income effects of a price change
will vary with different subsidized commodities and witl different patterns
of consumer preference. These effects can be predicted by measuring direct
and cross-price elasticities of demand for various goods and population
groups. Subsidy programs cannot be evaluated on a generalized basis, since
both the cost and the nutritional effectiveness of each program will depend
on the consumption patterns and demand elasticities of the subsidized food.

Many of the food subsidy programs presently operating serve the
urban population primarily or exclusively, and many of them seem to benefit
the middle or l.wer-middle class as much as the poor. There are political
reasons for this, of course. Few countries have attempted to target their
subsidy programs to the nutritionally needy, so that little experience is
available to indicate the feasibility of such targeting.

Another consideration relevent to these programs (which may be &
drawback or an advantage depending on whether or not the subsidy is grnuine-
ly beneficial)is that they are highly visible, and therefore tend to create
vocal political constituencies. Therefore, it is difficult to cut back
subsidies when the financial situation of a country worsens (1BRD 1979).

D. SUMMARY:

ROLE OF CONSUMER FOOD PRICE SUBSIDIES

Consumer food price subsidies can be used to increase
food consumption, and thus improve nutritional status,
although it is difficult to direct them to specific target
groups within the household. They can be very expensive.
Historically they have been implemented primarily for
political rather than nutritional purposes, and therefore
have not been designed to reach the poor. The feasibility
of effective targeting has, therefore, not been tested.




I1I. COMMON FORMS AND USAGE

A. KEY QUESTIONS

¢ What forms do subsidies usually take?

o How have subsidies been used throughout the world?

B. Common Forms

Price interventions may take the form of (a) price controls
(fixed prices for specific foods); (b) fixed margins (a specified per~
centage markup i» allowed at each processing stage from producer to con-
sumer); (c) direct government subsidies on particular foods (the gov-
ernment sells the food at less than cost or less than the market price);
or (d) government-issued stamps or chits that give a discount to target
group families on some food or group of foods (the discount being made up
by the goverment).

Within these basic categories, there is wide variation in the
design of individual countries' programs. These variations in design
have a profound effect on both the cost and the effectiveness of food
price subsidies.

For example, a government-imposed price may apply to all of the
food solc so that governrent exercises monopoly control. Alternatively,
the price may be fixed only for a portion of the food on the market, the
rest being sold at an uncontrolled price (parallel free market). Clearly,
a government subsidy on a fraction of the food purchased in a country will
cost less than a subsidy on the whole amount. If only some of a given food
is subsidized, however, a means must be devised to separate the subsidized
from the free market. Some means which have been used are the establish-
ment of separate retail outlets (such as ration shops or cooperative
stores), subsidizing only one variety or grade of a food, and packaging the
subsidized food differently from the full-priced food.

Another variation in design is the imposition of rationing. Some
countries limit the quantity nf a subsidized food which may be purchased,
while others do not. As we have mentioned, rationing alone reduces the
cost of a subsidy program, other “hings being equal.

Targeting is another area in which national price subsidy policies
differ. In some countries, a particular tzrget group (such as low-income
huuseholds) is identified, and only members of tlie group are eligible to
purchase subsidized toods. Targeting may be administered bureaucratically
by means of an application procedure, or it may be achieved by indirect
means. for example, distribution of the subsidized food may be confined
to a particular geographic area, or the food chosen for subsidy may be con
sumed only (or primarily) by a particular subpopulation. In some coun-
tries, the subsidy is not targeted but is available equally to all.
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The specific food chosen for subsidy is also a significant factor
in program design. Even within the area of basic staples, a wide range of
choices exists from the preferred high-prestige food of the country to
foods recognized as relatively undesirable, such as the coarse grains. A
program will have very different effects depending on the food which is
subsidized.

A final element of administrative and financial concern is the
management of food stocks. The government may have to carry a sizable
inventory. The infrastructure investment and working capital costs can im~
pose a sizable financial burden. Similarly, the administrative demands
placed on the bureaucracy to manage the logistics of procurement, storage,
and distribution can be high.

Virtually all governments exercise some influence over the price
structure in domestic markets. The more complete the government control of
markets, the more difficult it becomes to identify particular subsidies. In
the People's Republic of China, for example, all prices of staple foods are
centrally determined, and there is rationing in cities. It is not possible
to identify an individual price subsidy, since the entire economy is insu-
lated from the world market and domestic prices are largely determined by
fiat. This is not to imply that such price determinations are arbitrary.
They are clearly the result of careful and knowledgeable analysis and plan-
niog with social objectives.

We have already made the distinction between explicit subsidy pro-
grams, in which the government spends money to make up the difference be-
tween a higher wholesale price and lower price to the consumer, programs of
implicit subsidy or price reduction, in which government controls reduce the
price from what it would be in an unrestricted market without direct govern=
ment expenditure.

C. Global Usage

The use of one or another means for affecting food prices is ex-
tremely widespread. Table 1 presents some information on various price-
altering programs throughout the world. The list is not exhaustive, and
the information is not complete; it does indicate the considerable extent to
which such programs are used. The column on Targeting gives some idea of
who the beneficiaries of these programs are. It refers only to programs
which are intentionally targeted by the government to a particular group.
The table does not, however, indicate which of the programs were undertaken
primarily or even paitly for nutritional purposes.

A few brief program descriptions provide some idea of the variety
of forms these interventions can take, and give substance to the program
parameters discussed later. 1t shonld be noted that each subsidy program
described is not necessarily the only one of iis type operating within the
country.



Country Commodity

ASTA:

Bangladesn rice

(Davis 1977) wheat
sugar
veg, vil
salt

Burmg rice

(Davis 1977)

India wheat

{Davis 1977; rice

Swaminathan and coarse grains
Devadas 1975)

n rice
(Davie 1977; wheat
Soemardjan (1975) sugar
Korea mixed rice
(Davis 1977) and bharley
Nepal rice

(Davis 1977)

No free market in five major cities.

TABLE 1

PRICE ALTERING PROGRAMS

Implicit Explicit Free Special
Subsidy Subsidy Rationing Targeting Market Outlets
? yes yes low-1ncome yeaa yes
POpP.; govt.
servants,
niittarvy;
institutions
? yes yeu low-income yes yes(?)
government
employees
Export ban; yes sone some states retail yes
restrict inter- states low-income only
zonal trade; population
some govt.
monopoly
yes yes no no no no
yes ? no no yes ?
? ? no ? ? ?

ol



countvry

ASIA (cont.):

Rakistap
(Cavis 1977;
Rogers and

Levinson 1976;
Rogers 1976)

Philippines
(Andrews 1978)
Sri Lanka
(Isenman 1978;
Gwatkin 1978)

Thajland
(Davis 1977)
AFRICA:
Chad

(Center for
Research on

Economic Develop-

ment 1977)

Egypt
(Chan 1976;
Taylor 1976)

Commod ity

wheat

sugar

edible ofl
rice

grain

rice
wheat
sugar

rice
foods(?)

millet (until 1970)

rice
sugar
oil

consumer goods

wheat
sugar
beans
rice
tea

T/BLE 1 (continued)

Implicit
Subsid

yes

Export ban;
govt. monopoly

ycs

govt. monop.
on wholesale
purchase and
export

fixed prices

yes
Export ban
?
?

fixed margins

yes

Explicit
Subsidy_

yes

no

no

no

yes

no
‘food stamps

yes,
on imports

yes

Rationing

yes
yer
no

no

no

yes

yes

no

yes

Tarpeting

no

no

no
no

no

yes
(since
1977)

no

luw-incomc
population

Free
Market

yes
no
no

yes

no

yes

yes
yes

no

yes

Special
Outlets

ves; mostly
urban
yes

no

yes

no
no

ves, few,
mostly
arban

no

yes

\\



Countzy

AFRICA (cont.)

Gambia

(Certer for
Research an
Economic Devel-
opment 1977)

Ghana
(Simmons 1978)

Kenva
pollCl

(General Accounting
Office 1975; Braun

1977)

Malj

(Center for
Research on
Economic Devel-

opment 1977, Intech
1977; Pinckney 1975)

Mauritania
(Center for
Research on

Economic Develop-

ment 1977)

Morocco
(Davis 1977)

Niger
(Center for
Research on

Commndicy

rice

consumer
goods

maize

wheat

beef (until
1975)

millet

sorghum

rice

groundaut
oil

rice
sorghum
millet

sugar
edible oil

flour products

grain

Economic Development 1977)°

TABLE 1 (continued)

Implicit
_Subsidy

fixed price
margins;

govt. monopoly
on imports
fixed prices;
margins

?

fixed prices,
margins;
international
trade
restrictions

govt. monopoly
(incffective)

yes

govt. monopoly
(ineffective)

Explicit Free Special
Subsidy Rationing Targeting Market Outlets
on impoarts ? ? ? ?
? ? ? ? ?
? ? ? ? ?
yes ? ? ? yes (?7)
yes; govt. yes no yes; yes;
stores oper- black urban
ate at loss
yes ? ? ? ?
yes yes free to ? yes
distribute;
subaidized
to low-uwage
earners
? no no ? no
yes; Bovt. no no; yes; yes
stores oper- inferior black
ace at loss quality

Tl



countyy
AFRICA (cont.):

Nigeria
(Simmons 1978)

Senegal

{Center for
Research on
Economic Develop-
ment 1977)

Somalia
(Parfrey 1978)

Tanzania
(Davis 1977)

Tunjsia
{Austin 1977)

Upper

(Center for
Research on
Economic Devel-
opment 1977)

dambia
(Davis 1977)

Commodity

milk
sugar
flour

grain

all foods

cercal

milic

meat

some other
foods

grain

wheat

waize

edible oil
some other
local crops

TABLE 1 (continued)

Implicit
Subsidy

price controls
on imports

govt. monopoly
(not enforced)

fixed prices
(managed
economy)

?

fixed prices,
margins

govt. monopoly
(ineffective
fixed prices
and margins)

govt. monopoly

govt. monopoly

Explicit
Subsidy Rationing
on imports(?) ?
yes; govt. no
stores
operate
at loss
? ?
? ?
yes(?) ?
yes ?
yes, on no
imports
? no

Free
Targeting ~  Market
? ?

? yes;
black
? ?
deficit ?
areas
? ?
? ?
no ?
no ?

Special
Outlets

yes; mostly
urban

(€S)

yes; urban



Country
LATIN AMERICA:

Bolivia
(Sampere 1978)
az

(Moran 1975)

Caribbean Area
(McIntosh 1975)

Colombia
(Moran 1975;
McIntosh 1975)

Costa Rica
(Moran 1975)

El Salvador
(Moran 1975)

Guatemala
(Moran 1975)

Guyana (Moran

1975; Sampere 1978)

Honduras
(Moran 1975)
Jamaica
(Moran 1975)
Mexico
(Austin and
Cassus 1973)

Commodity

beef

grain(?)

grain

grain(?)
grain(?)
grain(?)
grain(?)
grain(?)

maize

wheat

heana
sorghum
edible oil

other basic
food and
nonfood
items

TABLE 1 (continued)

Implicit Explicit Free
Subsidy Subsidy Rationing Targeting Market
price ceiling ? ? ? ?
govt. competes ? ? ? yes
with free mkt.
price controls, ? no no yes
fixed margins
fixed prices; yes ? ? yer
govt. monopoly
on imports
fixed prices; ? ? ? yes
govt. competes
with free mkt.
fized prices ? ? ? yes
fixed prices ? ? ? yes
fixed prices no ? ? ?
fixed prices ? ? ? ?
fixed prices ? ? ? ?
yes; govt, yes; stores no no yes

stores com-
pete with
tree mkt.

operate at
loss

Special

OQutlets

yes

no

yes

yes

yes

yes

yes

yes

d



Country

Commodity

LATIN AMERICA (cont.):

Nicaragua
{Moran 1975)
Reru

(Moran 1975;

Farren 1975;
Sosnick 1975)

?

wheat
maize

soy oil
rice

lard

beef
potatoes
onions
other foods

EUROPE AND NORTH AMERICA:

United Kingdom
(Davis 1977)

United States
(Sexauer 1977)

milk
butter
cheese
flour
bread
tea

all American-

produced and

some imported
foods

TABLE 1 (continued)

Implicit
Subsidv

fixed prices

ceiling prices

no

b
Subsidies eliminated, fall of 1978,

Explicit
Cubsidy

yes; on
imports

yes

food stamps

Rationing

no

no

yes; slid-
ing scale
income

supplement

Free Special
Targeting Market Outlets
? yes no
no yes; Lima only
price con-
trols not
enforced
no yes no
yes; low- yes no
income
population
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(1) In Mexico, CONASUPO, a government agency, operates a vertical-
ly integrated wholesale-retail system to supply basic commodities, including
gsome nonfood items, in areas where it is felt that the private-sector retail
system is either deficient or exploitive. It competes with the private sec-
tor both in purchasing its supplies and in selling them. CONASUPO rums its
own stores, including supermarkets, smaller shops, consumer cooperatives,
and mobile units (stores operating out of vans). Anyone may use CONASUPO
scores -- the program reaches abont half the populztion of Mexico -~ and
there is no limit on the quantities that may be purchased.

The system was originally intended to keep prices below market
levels by means of greater efficiency; however, as a whole the stores oper-
ate at a loss which is made up by the government. The original intent was
also to increase the purchasing power of low-income families, but because it
operates mainly in urban areas, the benefite to the rural poor are limited.

(2) In Egypt, all prebaked bread made of wheat flour ir sold at
heavily subsidized prices. A government agency purchases a percentage quota
of domestic wheat at prices well below those paid for the wheat on the open
market. The supply is augmented by substantial imports, both commercial and
concessional. The subsidized breaa, sold in ordinary bakeries at a fixed
markup, is not rationed, and there are no conditions of eligibility for
purchase.

The program serves mainly urban areas, since in rural areas bread
is baked at home and a higher proportion of maize is consumed. The price of
a loaf of bread has been found to have changed very little between 1952 and
1975, in spite of considerable inflation and increases in the cost of liv-
ing. Demand for the commodity is consequently high, making the program
costly, particularly in terms of foreign exchange.

(3) Pakistan operates an explicit subsidy program for wheat
flour and a rationing program involving an implicit subsidy on sugar. The
government spends money to make up the difference between the high uvheat
price to the producer and the low one to the consumer, while sugar prices
are kept low by means of rationing and price control without direct govern-
ment expenditure. Wheat is procured domestically at support prices and is
also procured from commercial and aid imports. It is milled under govern-
ment auspices and distributed at a lower cost through special ration depots,
which are privately operated under government license. Wheat is distributed
in urban areas and in rural areas only where food grains are in deficit.
The quantity available is limited and obtainable at the subsidized price
on presentation of a ration book in which purchases are recorded. Allotment
is based on family size and age, with no limitation on eligibility for the
program. However, the flour is generally considered inferior in quality,
and this has the effect of targeting the program somewhat toward the low-
income urban consumer. A free market in wheat and flour coexists with the
ration system. (See Chapter Four for a complete description.)
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By contrast, there is no legal free market in refined sugar, al-
though there is an active black market. Sugar is purchased by the govern-
ment from growers on a quota basis. Private exports are not permitted, nor
is unauthorized private milling. The sugar is refined in private mills un-
der government supervision, and distributed ia rationed quantities at a
price which just covers processing and distribution costs through the same
system and under the same conditions as wheat. Sugar, though, is available
in 211 rural as well as urban areas.

(4) Sri Lanka's food-consumption subsidy is part of the govern-
ment's overall commitment to the policy of maintaining a social weltare
state. Like other South Asian frod-subsidy programs, Sri Lanka's used to
be a ration system. Rice, wheat, and sugar were distributed in quantities
deter-mined by the number of household members. A given quantity of rice
was distributed free, with an additional fixed quantity available at a sub-
sidized price. Wheat was distributed at a subsidized price, with no ration
imposed. Sugar was sold on a ration basis, with additional quantities
available at higher prices. Subsidized milk food was sold to families
with infants or expectant mothers.

The ration program has played a major role in the politics of the
country. The program is costly, absorbing as much as one-quarter of the
annual budget (Davis 1977), and governments have been voted in and out of
power based on promises alternately to maintain the ration or to balance the
budget. In 1978, the government attempted to cut the costs of the program
by restricting eligibility to the bottem 50% of the income-distribution
scale. Subsequently, a food stamp program was implemented to take the
place of the ration system. The impact of these measures on the nutri-
tional status of the population has not yet been directly evaluated.

(5) The United States of America subsidizes food prices by means
of food stamps, which can be used as money for the purchase of food in most
ordinary retail stores. The stamps are good for most foods or the market;
the few existing restrictions are based on supporting » rican food produ-
cers vather than on nutritional value considerations.

Eligibility for food stamps is restricted to low-income house~
holds. A complex application procedure is required before a household may
participate in the program. This administrative determination of eligibil-
ity depends on the availability of hoth adequate income records and skilled
bureaucratic personnel. The amount of the price subsidy is based on family
. gize and income level. Originally, households were required to pay a
. variable proportion of the value of the stamps they received, the rest
being paid by the government. Now there is no purchase requirement, and
households receive free stamps only in the amount of the subsidy.

While the program has always benefited the poor, it was initiated
as a means of expanding the demand for American food products. It is now
quite explicitly a nutrition program and has been greatly expanded, with
considerable income redistribuiton effects.
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These are a few of the many kinds of food price subsidy programs.

in use today.

In the following section we discuss individual program par=

ameters and the factors influencing decisions about specific program de-

signs.

D. SUMMARY:

COMMON FORMS OF CONSUMER PRICE INTERVENTIONS

Consumer food price interventions exist in a wide variety
of forms. They may be considered explicit subsidies if the
government pays money to make up the difference between a low
consumer price and a higher producer or wholesale price. They
are implicit subsidies if the government restricts the market
in such a way as to lower food prices but does not pay money
directly to subsidize the food. A subsidy is rtill involved,
but it is paid as income forgone by those vho would be able
to charge higher prices in an unrestricted market.

There is a wide variety of forms of subsidy programs in
effect in the world today. Some important variations in
program design are: choice of a food to subsidize; whether
to subsidize all or only part of the supply of that food;
whether to limit the quantity available at the subsidized
price (rationing); whether to limit the number of people
who may purchase the subsidized food (targeting). These
design factors are important in deterwining both the cost
and effectiveness of the food subsidy program.




-19 -

CHAPTER ONE FOOTNOTE

1On-lite and take-home supplementary feeding, whether given free or in
exchange for work, cun also be considered as a subsidy. These programs
are not discussed here (see Study I, Supplementary Feeding).
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CHAPTER TWO

INTERVENTION DESIGN

I. INTRODUCTION

The design of a consumer price program will be discussed in terms
of the likely impact on nutritional status in the country. It should be
borne in mind that these programs frequently have multiple objectives, of
which nutritional benefit may not be the most important. Nutritional
implications of program decisions should nonetheless be understood in order
to derive the maximum possible bznefit from any price interveation that is
undertaken.

Price policies ure market interventions and are likely to have
an effect on production incentives and on the economy at a national level.
These effects are of great importance, but they are not treated here. One
must be aware, however, that a price intervention program cannot be effer-
tive unless it cun survive. This means different things in different
countries, but it certainly means that political demands, foreign-exchange
needs, inventory, infrastructure needs and management skill requirements,
budgetary limitations, and resource availability all legitimately enter
into the process of decision-making.

I1I. INTERVENTION DESIGN

A. KEY QUESTIONS

e How can prograns be targeted to the nutritionally needy?
e What commodity(ies) should be subsidized?

e Should rationing be used?

e What pricing policy should be pursued?

e What distribution system should be used?
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B. Program Targeting

Cost etfectiveness of subsidy programs is determined, in part,
by how well the subsidy is directed at chosen target groups. Although
subsidizing the population in an unrestricted fashion may be desirable
politically, adherence to nutrition objectives implies that targeting
should be employed in order to minimize costly leakages to nontarget group
members. Low income and participation in the cash market for food should
be two primary characteristics of target groups. The lowest-income groups
are, in general, the most nutritionally needy. If, however, these groups
do not participate in the cash market for food, their consumpticn cannot
be influenced by price alterations, although they may be drawn into the
market by lowered food prices. This is not necesarily a justification for
confining the program to urban areas, since even in food-producing regions,
large segments of the population purchase some or all of their food, and
these are likely to be the lower-income, non-landowning groups. It is dif-
ficult with this kind of program to reach specific age and sex groups
within the population, although a food with a very strong image as a "baby's
food" or a "woman's food" might be consumed only by the one group. It may

"be desirable to direct the program toward one particular geographic area

where food is in short supply or incomes are particularly low. Targeting

.may also be employed on a seasonal basis, providing subsidies just before

the end of the growing season when supplies are low and prices high. Tar-

. geting through the selection of commodities with appropriate economic
{characteristics is discussed later. This may be the most acceptable and

efficient way of restricting (by voluntary self-selection) the benefits
i of the program.

The feasibility of targeting for nutritional objectives is

- largely unexplored. Explicit poverty-oriented programs have historically
. been uncommon. Food subsidies of any kind have been most often employed

{to reduce the urban cost of living and minimize political unrest (IBRD

1979). The planner is faced with the difficult t.sk of balancing political

. and nutritional concerns.

All targeting puts administrative demands on the government.
These demands are lightest when targeting by commodity selection is used,
snd heaviest when income is used as the criterion of eligibility.

Administratively, targeting by income may be an effective way
to channel program benefits in a country where hcusehold incomes and other
determinants of eligibility are relatively well documented, where the com-
pletion of written application forms is not an excessively intimidating
task, and where reliable bureaucratic personnel are readily available.
The Mexican government's subsidized milk distribution program uses such
a system. In places where skilled administrators are scarce, literacy
is low, and income and other resources can easily be miscalculated (deliber-
ately or by mistake), such methods are likely to be ineffective. If the
commodities in the program are desirable, it is not difficult in such cases
for ineligible people to bribe administrators or to falsify their income
statements for admission. If the community is heavily involved in the
program, it may be able to police such abuses. Still, the uneducated poor



-22-

might be unable to understand how to comply with requirements. Furthermore,
application procedures presumably require some degree of centralization,
which may create problems of accessibility.

One suggestion to reduce the likelihood of exorbitant costs and
large political constituencies is that programs be limited in scope init-
ally to the most needy groups. They could be made larger gradually, as
resources allow. Another option which is likely to be much less popular is
to cut back existing programs. Complete elimination of subsidy programs
has been tried recently in both Egypt and Peru, and in both countries sev-
ere popular protest has been the result. In Egypt, the program has been
reinstated. The juvernment of Sri Lanka has recently initiated a means
test whereby el.gibility for subsidy is determined on the basis of income.
Only families earning less than 300 rupees per month (which is less than
the amount designated by the government as needed for a minimum diet) are
eligible. This has resulted in a reduction in the number of eligibles from
13 million down to 7 million. This restriction was enacted in response to
the unsustainable cost of the program, and was feasible because of political
commitment to improving economic growth.

Geographic targeting may be feasible by restricting shipment and
distribution of subsidized commodities exclusively to the deficieLt regions
of a country, as, for example, by setting up outlets only in target regions
or neighborhoods. If food is scarce throughout the country, or if subsid-
ized prices are substantially lower than those in neighboring regions or
countries, however, an incentive for smuggling is created. This necessi-
tates enforcement of restrictions on the movement of foods. The feasibility
and cost of such enforcement must be considered as part of the subsidy
plan. Singh (1973) discusses the difficulty of enforcing the interzonal
restrictions on movement of food grains in India, and concludes that such
restrictions are virtually unenforceable. (See also Uma Lele 1975.) In
Mexico, however, distribution of liquid milk in low-income neighborhoods
of Mexico City appears to be effective in restricting benefits to residents
of those neighborhoods. One reason for the difference is that milk is
difficult to store and resell, and another is the Mexican program's coupon
system (Sanchez et al. 1978).

While targeting can never be perfect, one must balance the cost
of leakages against the probable cost of an elaborate bureaucratic system
to administer eligibility restrictions. Attempting to eliminate all in-
eligible people is likely also to exclude some of the eligible group.

C. Choice of Commodity

Selection of a commodity or group of commodities to subsidize
must take into consideration the existing consumption patterns of the
target group. The food ideally should be one that is already consumed
by this group. Choosing a food which is the dominant staple of the whole
population may be much more costly, however, than selecting alternative
foods which have equivalent nutritional qualities and are considered less
desirable by nontarget group members (IBRD 1979). In groups where lack of
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income causes malnutrition, it is usually protein-calorie malautrition
caused by an insufficient quantity of food that is the nutritional problem.
Specific micronutrient deficiencies may also result from lack of income to
purchase sufficient nutritious foods. It is this condition which food
price subsidies are best suited to correct, since they affect the quantity
of food consumed. They may not correct imbalance in the compositon of the
diet due to inadequate knowlege, but they make possible the purchase of a
more balanced diet by freeing income formerly diverted to grain or other
staples.

. For the purpose of targeting, there is little reason to subsidize
relatively costly staple grains such as wheat an¢ rice, when alternatives
such as ccrn, millet, and sorghum, which are less expensive znd have more
desirable economic characteristics (i.e., they are not generally preferred
by the well-to-do) can also alleviate protein-calorie deficits. In recent
years, calorie rather than protein deficiency has become the focus of nu-
tritional concern. In places whzre protein intike is adequate, or would
be if the the protein food did not have to be used for energy, (for example,
in cereal staple countries such as India) subsidy of a low-protein, cal-
orie-dense food might be able tn alleviate the nutritional problem at
lower cost than even the coarse yrains. In countries where the diet lacks
protein (in the African countries where cassava is a staple, for instance),
obviously this would not be the case.

In many countries the staple diet, while nutritionally adequate
for adults, is not nutritient-dense enough for babies and small children
whose stomach capacity is limited. To supplement children's diets, high
protein foods (animal protein or the vegetable-protein milk substitutes)
are needed. Food price subsidies of such foods are not likely to be as
cost-effective as other methods of supplementation, since these foods are
very desirable, and if they were subsidized, leakage to nontarget groups
would be substantial. To the extent that the income freed by a subsidy on
a dietary staple were spent on special foods fr. children, a subsidy wculd
berefit this particular vulaerable group.

The argument for subsidizing a food which is already part of the
diet of a country is that other foods will be unacceptable, so that even
at low prices they will not be consumed. There are, however, several doc-
umented cases of changes in dietary patterns among the poor in response to
price shifts. Isenman (1978) reports the shift in dietary staple from rice
to wheat among Indian Tamil tea estate workers in Sri Lanka, and attributes
it to the widespread availability of imported wheat at low (subsidized)
prices. In Bangladesh, Majid and Levinson (1976) report that when sorghum
was made available through the ration system, many of the poorest households
chose sorghum over the usually preferred wheat, because they could get a
larger quantity for the same price.

When a scarce luxury product is subsidized or rationed, as is
sugar in Pakistan, the program may serve political, economic, and to some
extent income-redistribution aime but is not ideal as a nutrition inter-
vention.
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In economic terms, it is important to select a food that has a
high price elasticity of demand among the target grouvp. This means that
the quantity purchased is very responsive to changes in price. Thus, the
change in price caused by the program would be expected to increase con-
sumption :n this gorup. The larger the role this food can attain in the
diet »f the target group, the greater the potential nutritional impact. It
is also important to analyze cross-price elasticity of demand, that is, the
tendency for people to reduce their consumption of other foods as they in-
crease consumption of the food whose price is reduced. The subsidized com-
modity should not have a high positive cross-price elasticity of demand
with other elements of the diet. If it does, substitution takes place.
Thus, demand is shifted toward the subsidized product, consumption of
other nutritionally important elements of thes diet is reduced, and nutri-
tional benefits of the subsidy are neutralized. Optimally, cross-price
elasticities should be very low or negative,

Further, elasticities of demand among nontarget groups should be
considered. The food should have a decreasing price elasticity of demand
with increased income and a lower or negative income elasticity of demand
in the income groups above the targe:t level, so that these groups do not
choose to take take advantage of the subsidy. In other words, the food
selected for subsidy should be a low-statucz food. one that is widely con-
sumed by the poor but is not preferred by the relatively wealthy If sev-
eral qualities or grades of a food are available, the low quality should be
selected for subsidy.

Another consideration in selecting a food for subsidy is the
availability of supplies. The objective of such programs is to expand the
quantity of the commodity demanded but not to increase dependence on foreign
supplies or act as a disincentive to domestic production (see Study VI,
Agricultural Production, Technical Change and Nutritional Goals).

A comment should be made about the U.S. food stamp program, which
is neutral with respect to the specific foods that are subsidized. This
program is comparable to an income transfer in that the nutritional impact
depends in each case on the household's marginal propensity to consume
food and particular foods. That is, it will depend on how likely a house-
hold is to devote increases in income to food. Such a program is of greater
nutritional benefit in countries or among groups in which increased income
is likely to be devoted to ircreased food intake and to nutritious foods.
From a nutrition standpoint therefore, this type of program may be less
desirable than a subsidy that can target the proposed consumption toward
nutritious foods. The Columbia food-coupon program is tied to specific
foods, including the nutrient-dense weaning food Bienestarina. The
special Supplemental Feeding Program for Women, Infants, and Children (WIC)
in the U.S5. also has coupons linked to certain nutritous foods.

D. Rationing

Rationing controls the cost of a subsidy program by limiting the
amount of food which may be purchased at the subsidized price and thus the
total subsidy paid by the government. Rationing may also forestall the
need to turn to foreign markets for additional quantities of the subsidized
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food. If the quantity that may be purchased is not rationed, and the
price is held below the 'natural" price at which quanity supplied would
equal quantity demanded, it is simple economics that demand will exceed
supply. In this case, the government has to procure additional supplies,
possibly from the international market. Since prices on the international
msrket are not ordinarily subject to the manipulation of a single purchaser
(in contrast to the domestic market, where the government may exercise its
power to exact quotas from producers), the government may spend a great
deal of foreign exchange maintaining its subsidy program. An example is
the Egyptian wheat subsidy, which demanded enormous expenditures during
1972-1974 when international wheat prices soared.

Rationing entails a certain amount of bookkeeping and bureaucrat-
ic expense. Ration cards or books must be issued and maintained. The
expense of rationing must be balanced aginst the likely cost of a program
in which quantities are unlimited. (Unce again, quality and the volume
of demand for the particular food affects this balance consideration.)

% further question if rationing is instituted is whether entitle-
ments shculd be legally transterable. If they are, the incentives for a
black wmarket, with its consequent windfall gains to entrepreneurs, are re-
duced. However, the ration allotment then becomes more or less equivalent
to money, and the effect of directing the consumption increase from the
subsidy to a particular food is weakened. If the object of the program is
simply to give everyone in the country equal access to food, then allowing
the sale of the allotment clearly makes sense. If putritional objectives
are to be served by encouraging increased conumption of a particular food,
then perhaps it does not. If the food is not in demand by the nontarget
group (and if eligibility is not restricted), then it does seem logical to
allow the unclaimed food to be distributed to the needy. This appears to
occur on an informal basis in Parkistan, where some ration shop owners
report selling wheat above the quota to those who want it, since other
customers registered at their shop do not use their entire allotment.

The institution of rationing alters the effectiveness of a food
price subsidy. Changes in the relative prices of goods affect consumer
behavior only at the margin -- that is, when the consumer is deciding
whether to purchase an additional unit of one item or another. If the
ration limits purchases of the subsidized good to quantities below what
would be purchased in the absence of the subsidy, then the effect of the
subsidy is simply that of an income transer (Selowsky 1979). This incre-
ment is equal to the amount the consumer saves by buying the food which he
would have bought anyway at a lower price. As a result of the subsidy, a
consumer may purchase more of the subsidized food (if it is available at a
higher price), but no more than he would as a result of an increase in in-
come. One advantage of price over income subsidies, the encouragement of
the consumption of particular foods, is lost if the ration quantity is
inframarginal. Of course, another advantage of price subsidies over income
transfers - that they are politically more acceptable and therefore easier
to implement - remains regardless of the size of the ration.
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The question then arises, how large should the ration be? The
need to control the cost of the subsidy must be balanced against the
desired consumption effect. Again, the selection of an appropriate low-
prestige food for subsidy is important. Then the demand curves for the
needy target group and the nonneedy population will be different. The
curve for the nonneedy will be steep, vhile that for the target group will
be flatter. If price elasticities of demand are available, so that demand
curves can be plotted, it is possible to calculate the amount by which a
given price decrease will increase consumption. The ration should then be
set at a level slightly higher than that needed to alleviate existing
nutritional deficiencies, to allow a margin of safety, and the price set
at the appropriate level to encourage this level of consumption. This
ration exceeds the margin for the nontarget group as well, but demand for
the food is so price inelastic, and is at such a low level in this group,
that their increased consumption is negligible, and their net income
increment is also small. From a nutritional cost-effectiveness point of
view, it is preferable to select this kind of food, and set a ration which
is outside the margin for the target group than to set a smaller, infra-
marginal quota for a food demanded more or less equally by all groups.

In order to set the ration this way, some estimate of the nature
and magnitude of the nutritional deficiency must be available, as well as
estimates of demand eldsticities oy various foods in target and nontarget
groups. These estimates cannot and need not be perfectly accurate, of
course. Many countries have some information on food demand which could
be used in these determinations.

The forgoing analysis assumes that the income received ia the
form of a food subsidy is treated by the household just as any other in-
come. There is some evidence that this is not the case. Kumar (1979)
found that income increments from subsidized food in Kerala were dispropor-
tionately devoted to food purchases, compared with income from other
sources. If food subsidy income tends to be spent on increased food pur-
chases, then the probable nutritional effect of such programs is greater
than classical economic analysis would imply.

In many cases, the size of the ration is constrained by availabil-
ity. An example is India (Swaminathan and Devadas 1975). If the target
group of the program is not the entire household, in order to achieve the
nutrition objective, it is necessary to set a ration in excess of the nutri-
tional needs of that group to allow for unavoidable leakages within the
family. The intrafamilial leakages in subsidized systems are also present
in free, take-home feeding programs (see Study I, Supplementary Feeding).

E. Setting Prices

1. Variable Subsidies

Setting prices for subsidized foods raises a number of issues
related to program costs as well as nutritional benefits. Ideally, in order
to keep costs low, a price subsidy would just allow the consumer to obtain
an adequate diet while spending the same amount he or she spends without the
subsidy. This should reduce substitution, that is, the likelihood that
people will use the subsidy to free up money for nonfood consumption rather
than increasing their consumption of the subsidized food. Normative
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judgment would be required here to determine how much a household "should"
spend on food, and what other budget items are “"necessary." The price
would vary according to the needs and financial resources of the consumer,
so that the size of the subsidy would be precisely what was required to
achieve the desired food consumption objective, no less and no more. In
theory, this is what is achieved by the U.S. Food Stamp Program's sliding
scale. Similarly in Mexico and Colombia, variable subsidies are achieved
by giving more food coupons to families with more children, on the assumption
that their need is greater. Such systems are quite complex to administer,
and for most countries it is probably preferable to fix a price suitable
for those at the lower-income end of the target group and live with the
fact that the subsidy is greater than strictly necessary among the higher-
income segments of the needy population.

2, Fixed Prices

Depending on the extent to which the government already determines
the price structure, price controls on specific foods imposed without subsidy
may create a variety of problems. Where considerable widespread effective
control is not exercised, the imposition of price controls is likely to be
very difficult to enforce, and may result in an active black market (in
which prices will be even higher than they would have been in the absence of
any intervention) or in supplies disappearing from the market (if suppliers
find their costs cannot be met at the controlled price). Without some form
of rationing, price contrcls may result in shortages, since demand may ex-
ceed the quantity available.

A caveat should be introduced here. If the government establiskes
a fixed price for a commodity, there will be considerable political resist-
ance to having that price raised, even if inflation and a general increase
in incomes would justify it. (Of course, this applies even more strongly
to a free ration such as used to exist in Sri Lanka). The degree of resist-
ance will depend on the expectations that have been raised by the program,
specifically, on how long the price has remained at a given level. For
this reason, it may be wise to keep the price flexible and review it on a
regular (e.g., yearly) basis.

It should be remembered that a program to benefit the needy must
incur costs. It is probably better to err on the side of lower prices
and higher costs than to risk providing inadequate support to the poorest
in the population. In the Egyptian case, Taylor's (1976) estimates support
the proposition that, in spite of substantial cost, price subsidies for
staples should be waintained; their reduction would have a significant
negative impact on calorie intake, especially of the poor.

3. Fixed Margins

One way to avoid the trap of fixed prices is to allow prices to
vary with costs by fixing percentage margins at each stage in the marketing
process. One problem with fixing margins is that there is then no incentive
to try to bargain or shop around for the best possible wholesale price.
There is also the possibility of collusion between buyer and seller, with
the wholesaler inflating his price so that the retailer may charge more.
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Furthermore, fixed margins might not serve the original purpose of protect-
ing the low-income consumer from large price fluctuations and increases,
unless the margins are based on some supply price established by the govern-
ment, in which case all the considerations involved in setting the retail
price again apply. In a market in which several break-bulk operations are
requ. -ed before food reaches some remote areas of a country (that is, where
the food passes through several wholesalers), a system of fixed margins
may not allow for a price increase sufficient to cover the real costs of
bringing food to those markets. This will result either in disobedience
to the regulations or a lack of supply in those regions. Fixed margins
may also favor the larger scale farmers and processors who may have lower
costs per unit due to economies of scale. Finally, margin maintenance
is administratively difficult to enforce.

F. Choice of Distribution System

Coverage of the population by a subsidy program depnds in part on
the number and accessibility of outlets for the subsidized food. The ques-
tion therefore arises whether it is better to make use of existing food
marketing outlets, tu allow a parallel privately run system of special out-
lets for the subsidized foods, or to establish government-run distribution
centers.

1f the subsidy program is set up specifically to remedy a deficiency
in the existing marketing system (as was CONASUPO in Mexico), then clearly
the first option should not be taken. Where the private marketing system is
effective and universally available, its use is likely to save government
expenditure and to maximize coverage. A frequently cited advantage of
food stamps in the U.S., compared with the earlier commodities distribution,
is that with the food stamps the consumer can ronveniently shop at a local
store instead of having to travel to a separate, possibly inconvenient
location. In less developed nations as well, use of subsidized commodities
is likely to be greater if established patterns of obtaining food do not
have to be varied too much.

The need for rationing, special accounting, or other control pro-
cedures may be a disincentive to private food retailers to undertake distri-
bution of subsidized foods. Some margin must be allowed to the retailer to
provide a motive for participating in the program.

In some countries, subsidized tood is distributed through private-
ly owned shops operated under license from the government. An example of
this is Pakistan's ration-shop system. Because there is a small margin on
each sale, the profit motive induces shop owners to maximize coverage and
convenience to their customers. (This is less true in rural areas where
the shops distribute only sugar, a commodity in high demand by all income
groups, and have a virtual monopoly on its sale). Transport and stucking
arrangements are made by the individual shop owner, which allows maximum
flexibility within the system. Such special outlets are probably best
suited to areas in which the existing food-retail establishments are insuf-
ficient.
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The difficulty with establishing government-owned and operated
outlets is that this entails substantial cost, and it is unlikely that as
many can be set up throughout a country as there would be if the individual
shops were privately run with government supervision and control. A pucely
government-operated system also requires centralized organization of supply,
transport, inventories, and accounting for all the stores, which places a
considerable demand on administrative capacity. Once again, the degree to
which the government already has the capacity to operate an integrated
retail system is an important factor in the decision about what types of
outlets to use. Maximizing coverage ind convenience to the consumer and
maintaining sufficient and reiiable supplies are the primary considerations.
Egypt's subsidized bread is sold through ordinary bakeries (though other
subsidized foods are sold through consumer cooperatives), whereas Mexico's
system uses government-operated facilities. Planners and administrators
should investigate the possibility of using local voluntary groups to run,
or to assist in running outlets for subsidized food.

G. Monopoly Control or Parallel Free Market

Should the government attempt to subsidize or control the price of
all the food on the market, or should a parallel free market for the food
be allowed to exist? A key issue here is that of market differentiation
(see FAO 1979). If it is possible to divide the market and subsidize one
distinguishable grade or type of the food, then a legal parallel market can
perform several useful functions. It can eliminate or reduce the incentive
for diverting the subsidized food to the black market. If a better grade
is already available on the open market, there is less reason to pay black-
market prices for the subsidized grade. It allows producers and middlemen
to make up the loss from selling to the government at fixed prices (where
this is done) through the price charged for the remainder (Narain 1975). 1In
Peru, the government was at one time able to make up the whole cost of the
subsidy on lower-grade rice by charging a higher price for premium domestic
and imported rice (Shepherd et al. 1967). Even if two qualities of food
cannot be distinguished, a parallel market can still serve these functions,
but more careful government control is needed to prevent diversion of the
subsidized supply to the more lucrative free market. In many countries, a
fixed ration at a subsidized price can be supplemented by the consumer at
higher prices.

The degree to which monopoly control of a commodity's sale by the
government is feasible and enforceable, given the economic and cultural
traditions of a country, must be an important consideration in making this
decision. Assessment of administrative capacity and of available distribu-
tion systems should precede initiation of any subsidy program.

H. Form of the Price Intervention

Price interventions may take the form of imposed price controls,
subsidies, market injections (subsidized imports distributed through the
existing market system), other market interventions (export laws, rationing,
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interzonal restriciions), or food stamps. One might include income trans-
fers in the category as well.

Most of the considerations determining the choice of one form or
another are political, or deal with macroecoromic policy rather than with
nutrition. The form chosen probably affects the nutritional impact of the
program, however.

Food stamps have a number of appealing features: they can be used
at existing retail outlets, and thus minimize inconvenience to the consumer;
they distort the market less than other forms of price intervention, since
the stamps are spent like money; and they can be issued on a sliding scale,
so that the size of the subsidy matches the need of the individual.

There are sewcral important considerations that might also argue
against food stamps, however. The capital and resource cost of printing
and distributing the scrip to be used in the program can be substantial.
Not only paper and printing, but also transport costs are involved. Admin-
istration is likely to be .uapiex, since the very nature of the program
requires eligibility determiration. Since the stamps can be used like money
(unless tied to special foods), there is no possibility of using the quality
differential to make the task «f targeting easier.

Food stamps that ar: not restricted to specific foods have the
disadvantage that unless the tonsumer uses the subsidy to buy more of the
foods needed in the diet, they miy have limited nutritional impact. Consumer
choice canaot be influenced by ti'is method. An analysis of income elastici-
ties of demand for different sper.ific foods in the target population would
indicate whether the benefits of the food stamp program were likely to include
improved nutritional status. This is by no weans a simple task, nor is it
likely to be conclusive. If the food stamps are "tied,” as mentioned earlier,
then greater control can be exercised over changes in the diet.

Whether prices are lowered by dumping low-cost food on the market,
by restricting food shipments within the country, by subsidies to producers
or retailers, by monopoly purchase, or by some combination of these, the
impact of the lowered price on the food consumption of different groups
should be the same, subject to the considerations discussed in the previous
sections. All these market intcrventions are likely to have an effect on
production incentives and on the economy at the national level. These
effects are of great importance. They are not treated here, but they must
be considered in planning or modifying a price subsidy program.

I. Other Issues

Though subsidy programs are often not primarily a nutritional
policy instrument, their nutritional impact may be maximized by coordinating
their use with nutrition interventions such as supplementary feeding and
with efforts to improve water supplies, immunize against common infectioms,
and educate the public on how to make the best use of the subsidized food.
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(See other volumes in this series for discussion of these policies.) Econo-
mists who will prcbably be designing subsidy programs should consider the
efforts of nutritionists and health professionals, who are likely to be carry-
ing out feeding and nutrition education programs, and should coordinate with
them whenever possible.

SUMMARY :

INTERVENTION DESIGN

The cost-effzctiveness of subsidy programs can be im-
proved by targeting the program to the nutritionally needy
and controlling leakages outaide the target group. Where
administrative capability and adequate records exist, this
may be achieved by bureaucratic determination of eligibil-
ity. An alternative more suitable to many developing
countries is to subsidize a food which forms a large part
of the diet of the needy, but which is not desired by the
well-off population. Coarse grains or poor-grade grain
staples are examples of such foods. If these are subsi-
dized, the nonneedy will voluntarily exclude themselves
from the program.

Rationing the quantity of food available at the sub-
sidized price will reduce the cost of the program and may
prevent increased dependence on foreign supplies. In the
absence of rationing, at below-market prices, demand will
exceed supply, and imports may be necessary.

If a free market in the subsidized food is allowed to
coexist with the subsidy, then rationing is easier to en-
force, the incentive for black-marketeering is reduced, and
some of the disincentives to domestic production can be
counteracted.

Subsidies may be direct, with government expenditure
making up the difference between consumer and producer
prices, or they may take the form of imposed price con-
trols, fixed margins, or food stamps. Direct subsgidies
are costly but prevent production disincentives. Fixel
prices or margins may result in black markets or in
shortages of the commodity. Food stamps have the advartage
of adjusting the size of the subsidy to the need, but their
management is complex.

Distribution of subsidized food through existing market
channels will be less costly and result in wider coverage
of the target group than establishment of special govern-
ment outlets. Private traders may be unwilling to accept
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the subsidized food if it presents an administrative burden
unless they are compensated. But if market incentives are
allowed to operate and if decentralized administration of
outlets is permitted, convenience and accessibility will be
maximized.

The nutritional impact of food subsidies will be in-
creased if subsidies are part of an integrated program
which provides for other basic needs.
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CHAPTER THREE

INTERVENTION EVALUATION

1. INTRODUCTION

Subsidy programs should ideally be designed with particular
objectives 3in mind. Levels of costs and effectiveness should be con-
sidered a priori and used 1s measuring sticks against which programs
should be assessed on a continuing basis. Although measurement of
costs and effectiveness is difficult, ohgoing evaluation efforts are
one important element in ensuring that subsidy programs are implemented
in accordance with their stated objertives. Evaluation efforts also
maintain awareness of the program's costs.

II. COSTS

A. KEY QUESTIONS

e What determines the cost of a subsidy?

e What is known of the cost of subsidies?

It is nearly impossible to discuss the costs of price interven-
tions in any general way, tsince the scope and form of the different programs
vary so widely. In countries where the programs are national in coverage,
the cost can be considerable: from 0.1% of the total government expenditure
in the United States, for example, to as much as 22% of the expenditure of
the government in Egypt (Table 2). For Pakistan, the comparable figure for
1974-1975 is estimated at 10.8% (Rogers and Levinson 1976). The CONASUPO
milk distribution program in Mexico, which is not a national program, has an
estimated subsidy cost of around U.S. $5 million per year on annual sales of
about 170 million liters. This subsidy is offset in part by higher revenues
on sales of other LICONSA (a subsidiary of CONASUPO) products to other
consumers. Of course, the quality of data and methods of accounting are
variable enough to make these figures mainly suggestive. There is no ques-
tion that this type of program is expensive. The fact that it is so exten-
sively used throughout the world indicates that it can serve a wide variety
of purposes considered impcrtant by an equally wide variety of national
governments.
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TABLE 2

SELECTED COUNTRIES: BUDGETARY COST OF FOOD SUBSIDIES
(in percent of total expenditure)

Country 1972 1973 1974 1975
Bangladesh - 13 11 8
Burma - - 8 5
Egypt 4 10 22 21
Indonesia - 1 13 7
Korea 4 10 14 19
Morocco 1 1 9 12
Pakistan 1 8 13 11
Sri Lanka 13 14 17 16

Source: Davis 1977.
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Costs can be affected by 4 number of the program parameters dis-
cussed in the previous section: 1) careful selection of the commodity,
2) rationing of quantities, 3) targeting, and 4) the setting of a realistic
price. Targeting should be employed only up to the point where costs out-
weigh savings resulting from reduction of leakages. Administrative costs
may be reduced by making use of existing distribution systems, by trying tc
subsidize commodities which are self-targeting, and by cther means. But
ultimately, it must he realized that programs of nutritional improvement
(as well as price stabilization, productio. incentives, and others) involve
an expenditure for a payoff that may never be quantifiable in natioaal
accounting terms. (See Selowsky and Taylor 1973, for one attempt to quan=
tify the economic benefits of nutritien programs. )

Direct costs of subsidy programs primarily include food purchase,
administration, start-up, storage, packaging, processing, and transporting,
net of income from sales. Indirect costs are more elusive and may pervade
a country's economy, depending on the scope of the subsidy prugram. Bal-
ances of payments, inflation rates, and levels of aggregate demand, savings,
and government revenues may all be affected. Subsidies thus can play a
major role in national economic policy. One of the more important variables
influencing this role is the percent which imports make up of domestic
staple food needs. The source of financing a subsidy is also obviously of
great significance.

The total program costs should be related to the number of target-
group program recipients. In this regard, costs can be quite high due to
leakages to nonneedy groups. Of course, the cost-benefit calculation is
directly affected bty the definition of the target zroup. Reutlinger and
Selowsky have made some calculations of the presumed cost of such leakages,
and have pointed out the economic importance of targeting (1976). Their
illustrative, "but nov unrepresentative." example estimates that, with a
general food-price subsidy on a food consumed equally by all income groups,
it would cost $12.00 to get $1.00 worth of food to the target greup. This
assumes a program wiich involves no targeting whatsocever. A perfectly
targeted food stamp program would cost about $1.33 to provide $1.00 worth
of food. These figures have not been verified empirically in actual pro-
gram settings. additional leakages occur even with targeted programs
(see Study I, Supplementary Feeding), and the actual costs per child
under 3 or pregnant or lactating women are likely to be c¢ven higher than
those calculated for the needy population as a whole. I'urthermore, many
subsidy programs are somewhat targeted to the needy, even though targeting
may be imperfect. Further field research is needed.

Choice of what levels of ~.st ace reasonable is determined largely
by political factors, by the country's domestic and international economic

i status, and by the availability of foreign assistance. The extent to which
“ a focus ~u nutritional objectives can be achieved in subsidies may depend

on existing levels of financial commitment to explicit nutrition and health
programs. The nutrition planner may be faced with the task of presenting

, sound arguments for the desiga of subsidies as an integral part of a basic

i needs strategy, rather than as a political tool.
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B. SUMMARY:

COSTS

Subsidy programs are recognized to be quite costly.
Direct government expenditure on subsidies has consumed from
0.1% to &s much as 22% of some national budgets in scme years.
Indirect costs of some programs has included disincentives
to domestic agricultural production and dependence on
foreign suppliers. Direct costs can be controlled by means
of effective targeting, rationing, careful selection of sub-
sidized commodities, and the use of existing marketing and
distribution systems. Indirect costs can be minimized by
rationing, separating the consumer from the producer price,
and minimizing market distortion.

The high cost of subsidy programs is balanced by the fact
that they can serve multiple government objectives other than
only nutritional ones. This partly explains their widespread
use in spite of their high cost.

III. EFTECTIVENESS

A. KEY QUESTIONS

e What influence can subsidy programs have on food con-
sumption and nutritional status?

e What measures of effectiveness should planners use in
evaluating subsidy programs on a nutritional basis?

The ability of a price intervention scheme to affect nutritional
problems depends, as mentioned, on the extent to which income is the limit-
ing factor in dietary intake and on whether the demand for food (or for the
subsidized foods) is price elastic. The foods subsidized should also
contain the deficient nutrients (usually calories and protein) or should
be negatively cross-elastic with foods which do. Price interventions can
affect only that part of the population that purchases its food. Subsis-
*tence farmers and those who are paid in kind are not affected, although
the extent to which price changes affect the size of in-kind payments
would be a useful area to investigate. Therefore, the nutritioral useful-
ness of price changes depends on the specific nature both of the nutrition
problem and of the way in which consumers obtain their food.
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The nutritional impact of food subsidies depends on the relation-
ship between increased food consumption and improved nutritional status.
We mentioned in Chapter One that the health of vulnerable individuals
within the household will improve as a result of subsidies only if their
own food consumption rises. If these persons are malnourished because of
poor dietary practices (such as food restrictions) or other causes not
related to purchasing power, then food price subsidies will not help them.
If nutritional status is low because of parasite infestation or morbidity,
then obviously these are the causes which must be addressed. Food subsidies
can only affect malnutrition caused by limited purchasing power relative
to the price of food.

The few attempts to quantify the impact of price subsidies on
food intake indicate that it can be substantial. One estimate of the effect
of Pakistan's ration system has calculated that increments equal to 8.6%
of caloric requirements and 24% of protein requirements were obtained by
the second lowest income class (Rogers and Levinson 1976). A study of the
U.S. food stamp program has estimated that each dollar of stamps increased
food consumption by 35 to 60 cents. This measure does not indicate whether
absolute quantity of food increased, or whether more expensive foods were
purchased, and so does not necessarily reflect nutritional impact. These
increases in family food intake also do not necessarily document the net
gain to the preschoolers and pregnant and lactating women within families.
A larger portion of the increased femily intake due to the subs:dy might
go to older siblings or older adults, rather than to those in the target
groups. Such diversion obviously would decrease nutritional impact on the
target group, but might be of benefit if the improved consumption resulted
in increased work capacity or school performance of older members. Here is
an area where nutrition educttion might be effectively coordinated with
food subsidies. Education can provide the motivation to change intrafamily
distribution patterns, while subsidies can make it possible to do without
reducing present consumption levels of any family members.

In their study of the CONASUPO program in Mexico, Sanchez and co-
workers (1978) found the percentage contribution of milk to both calorie
and protein adequacy among preschoolers receiving subsidized milk is larger
than the family percentage and larger than that of the control group of
preschool children. This indicates that the families receiving milk may
favor the child in the distribution of CONASUPO milk, and that they are
thereby able to improve the adequacy of preschool food consumption. Ration
programs in Sri Lanka in 1970 were found to have provided about 20% of
total caloric intake and 14% of income for the lowest income group (Isemman
1978). Only 5% of the population was found to be consuming less than 1900
calories per day.

Since many countries already have well entrenched food price sub-
sidy programs, it is important to ask what would be the nutritional effect
of reducing or eliminating these programs. The indications are that food
consumption, particularly that of the poor, would be substantially reduced
if subsidies were eliminated and prices rose (Taylor 1976; Rogers 1978).
_ Taylor has calculated that the elimination of food subsidies in Egypt would
have a powerful negative, contractionary effect on the economy as a whole.
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Food price interventions might be made more cost effective from
the nutritional standpoint by incorporating some of the design considera-
tions discussed above. Individual programs might be improved by expanding
the number of commodities subsidized (or by changing those now subsidized)
to include more nutritious foods and those for which demand is greater among
the poor, by increasing the availability of distribution outlets, by
adjusting quantities available or prices charged, and possibly by expand-
ing outreach and including more target households in the program.

Ongoing evaluation should ideally incorporate indicators of cost,
coverage of the target group, and leakages outside the target group as well
as measures of influence on food and nutrient consumption and nutritional
status. Studies mentioned above have measure increases in calorie consump-
tion due to subsidies (Rogers 1978; Taylor 1976; Isenman 1978). These
increases, however, usually refer to the amount of calories distributed per
person, rather than actual changes in the quantity of food eaten. Surveys
of individual food consumption and nutritional status might be preferable
measures of nutritional effectiveness of subsidies as well as of other
nutrition interventions. But since nutritional status is strongly influ-
enced by other factors, its use may not be an unequivocal indicator of
the effectiveness of subsidies in delivering food to target households.

To recip, the effectiveness of food subsidy programs can be
measured by the following:

(1) percentage of total family calories and proteins repre-
sented by the consumption of the subsidized foods
(importance of subsidy in diet);

(2) increase in family intake of calories and proteins after
participating in program (longitudinal, assesses net
nutrient gain taking account of substitution effect,
that is, displacement of previously consumed foods by
subsidized foods);

(3) increase in family intake relative to a control group
(isolates effect of subsidy from other external changes);

(4) increase in intake of at-risk family members relative to
average family intake (assesses intra-familial sharing);

(5) improvement in anthropometric measurements cf at-risk
groups relative to control groups (assesses one aspect
of biological impact).

Subsidies may in part influence equity. To the extent that the
subsidies result in a real income transfer to the poor and thereby reduce
income disparities, subsidies to maintain low prices may be justified in
part by equity considerations. Additionally, where income limits food
intake in a nutritionally marginal population, a target-oriented price
system can provide an effective, efficient, and impartial way of improving
food consumption, and through that, nutritional status and health.
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B. SUMMARY:
EFFECTIVENESS

Some price subsidies have been shown to increase caloric
intake, though their relationship tc nutritional status and
nutrition-related health problews is indir::t. Ongoing eval-
uation should consider costs, coverage of the target group,
leakages outside the group, and changes in food consumption,
as well as changes in nutritional status. Where food price
subsidies are already in effect, planners should consider the
implications for food consumption and nutrition if subsidy
programs were cut back.

Effectiveness measurements include (1) percentage of
total family intake subsidized, (2) increase in family nutri-
ent intake after participation, (3) family intake increase
relative to control group, (4) intake increase of at-risk
group relative to family, and (5) improved anthropometry
relative to control.




CHAPTER_FOUR

CASE STUDY: PAKISTAN'S RATION SHOPS*

I. INTRODUCTION

Pakistan, like all the countries of the South Asian subcontinent,
has a long-standing program of retail food distribution at subsidized
prices. In Pakistan, the program operates through a nationwide system of
government-licensed, privately owned ration shops which sell limited
quantities of whole wheat flour and sugar. An examination of Pakistan's
ration shop system illustrates some of the design considerations discussed
in the previous chapters.

This chapter will first describe the Pakistan ration system. It
will then discuss the apparent present and potential effectiveness of the
program in reaching various income and geographic groups on the basis of
its coverage of the population and its rate of use, with specific refer-
ences to the system's individual design characteristics.! An estimate of
the program's costs will then be presented, along with a discussion of the
factors which influence the level of cost of the prugram, those which are
subject to administrative control, and those which are not. We will then
attempt to estimate the magnitude of the program's nutritional and economic
benefits to various population groups, including urban and rural popula-
tions at various income levels in the four provinces.

In light of the information presented in the first four sections
of the chapter, we will then discuss possible modifications in the existing
system which might affect one side or the other of the cost-benefit
equatjon. The consequences of eliminating the program altogether will also
be considered. This will be done in part to mauke the point that a program
which is already in place and operating must be looked at differently from
a proposed program not yet implemented. 1In the first case, the costs,
political and otherwise, of eliminating the program will form part of an
evaluation, whereas in the second, the considerable fiscal, administrative,
and political start-up ccsts of the program will be weighed against its
potential benefits.? The fact that Pakistan's ration system is well
entrenched and highly visible will be seen to be an important contributor
to its effectiveness,

This study is offered as one example of a food subsidy program.
It is not intended to show an ideal system, nor is it presented as a
typical case. Many of the principles of program design and administration
derived from the Pakistan experience are certainly applicable in other
situations, but the political, social, and cultural context of a program
are as important as the design of the program itself in determining whether
or not it will achieve its goals. Thus, to apply the findings regarding
the Pakistan ration system to other countries, one must first give consid-
eration to the effect of those environments' specific characteristics.

*This case study was prepared by Beatrice Rogers.
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T1. PAKISTAN'S RATION SHOPS: DESCRIPTION

Two commodities, wheat flour and refined sugar, are distribu-
ted through the ration shops. The contrast between them in terms of their
handling by the ration system permits a testing of our assertions in Chapter
Two about the role of quality in targeting a subsidized food and about the
administrative advantages of allowing a parallel free market to exist in a
subsidized fuod.

A. Consumption Patterns

The flour (called atta) distributed through the ration system in
,urban areas is 100% whole-wheat flour, milled under government supervision
iin large roller mills. Wheat, consumed mainly in the form of unleavened
‘hread called chapatis, mude from atta, is the dietary staple of Pakistan.
It is a major contributor of protein and calories to the diets of the poor.
At a household income level of 100 rupees (51.00 = Rs 9.90) per month (a
level representing approximately the lowest 5% of the population), wheat
contributes an average 51% of the caloric intake and 66% of the protein in-
'take of families, and absorbs 36% of household income (Hammer 1977). At
the national median income level of 600 rupees per month, wheat still con-
tributes 41% of calorie and 56% of protein consumption of the household,
and accounts for 15% of household income. As is characteristic of food
staples, the income share devoted to wheat declines as income rises, while
 the absolute quantity consumed by a household rises with income at a
decelerating rate. This relationship of expenditure to income is known to
economists as Engel's Law. Price and income elasticity of demand for wheat
lare, however, relatively high in the lower income groups. The price and
income elasticities of income share devoted to wheat are shown in Tahle 3.3
The fact that absolute quantities consumed increase sharply at higher
income levels is partly accounted for by the fact that household size is
atrongly correlated with household income, so that wealthier households
not only are able to purchase more, but also have greater demand for food.

Because it is an important contributor of calories and protein,
and because the price elasticity of demand is more strongly negative among
the poor, wheat is likely to be an effective carrier of a food price sub-
gidy aimed at reducing protein-calorie malnutrition. The fact that it is
Eidely consumed by all income groups, however, means that a nontargeted

rice subsidy is likely to entail large leakages outside the target group
nd to be extremely costly. It is therefore fortunate (although mnot
intentional in the program) that the wheat distributed in the ration shops
lis perceived to be of a lower quality than that available from other
!;ources. Consequently, higher-income consumers tend to prefer norration
wheat.

There are several reasons for this perception. Historically,
eople in Pakistan have preferred to obtain whole wheat kernels, called
undum, and to have them ground privately at a small mill, so thev may be
ure that no adulterants have been added. There is a suspicion that any
reground flour may be adulterated (Micas Associates 1974), and the
tsuspicion is stronger regarding ration wheat, possibly because consumers
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TABLE 3

PRICE AND INCOME ELASTICITIES OF INCOME SHARE DEVOTED TO WHEAT*

Household Income Price Household
Income Elasticity Elasticity Consumption
(rs/mo) (seers/mo)
100 - .676 ~.758 29.18
300 . .497 -.624 56.37
600 -.228 -.422 73.43
900 ~-.125 -.159 75.65
*
Calculated for the whole country according to the following
equation:

P
1? =a + ny log Y + p leg P where

Y = household income per ceer

P = price of wheat (in rupees)

Q = quantity ccnsumed (in seers)

n_ = the income elasticity of demand for wheat

np = the price elasticity of demand for wheat
**Rs. 9.90 = U.S. $1.00.
*%k%] Seer = .932 kg.

Source: Hammer 1977.
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know that the shop owner's profit margin is fixed so that he can increase
his profit only by diluting the product. Urban consumers ase becoming more
accustomed to purchasing packaged foods, however, so the bias against
buying flour already ground is diminishing. Another reason for the low
quality image of ration atta is that in the past a considerable proportion
of it has been made from imported wheat, obtained from commercial and food
aid imports. Imported wheat is usually of a variety higher in protein than
the locally grown type, but it is also darker in color and produces,
according to consusers, a rubbery chapati. Open market wheat and atta are
usually of the domestic variety, which is preferred. Although wheat
imports have fallen off sharply since 1975-76 so that less imported wheat
is used in ration atta, the negative perception of ration atta has per-
sisted.

Two points should be made regarding the issue of low quality
ration atta. One is that it has never been part of the government's
intention to provide an inferior product through the ration system. Con-
siderable publicity is in fact given to government efforts to upgrade and

. monitor the quality and purity of the atta. The second point is that much

of the fear of adulteration of the atta way be a matter of consumer per-
ception rather than fact. Personal observation by the author in ration
shops throughout the country and at different times of year has not

- revealed ration atta which has been excessively moist, or spoiled, or

apparently adulterated. While such atta probably does reach the market

‘ occasionally, this may indeed be the exception rather than the rule.

Regardless of its validity, the negative image of ration atta

¢ causes its consumption to fall off more rapidly than that of free market
. atta or whole wheat, as income rises. The expenditure elasticity of
quantity consumed is negative for above-median income households in both

rural and urban areas, as is characteristic of an inferior good (Rogers

'1978). Average per capita consumption of ration atta in urban areas is
. 6.5 kilos per month in below-median households, and 5.3 kilos in those
 above the median, a substantially smaller amount.

In order to measure the equity of distribution of a good in a
popilation, the concept of intensity of consumption has been developed.
It is used to determine whether a subgroup in the population consumed a
disproportionate share of the available supply of a good. It is calculated
as the ratio of two proportions: the proportion of total supply of a good
consumed by the particular subgroup, and the proportion of that subgroup
in the population. For example, say that the city of Karachi represents
5% of Pakistan's population, and that 20% of all automobiles in Pakistan
are bought and used in Karachi. Then the intensity of consumption of
automobiles by Karachi is .20/.05 or 4.00. If the ratio is greater than
1.00, the group consumes more than it would under strictly equitable dis-
tribution. If it is less than 1.00, the group is consuming less than its
"fair share".

The intensity of consumption of wheat by the below-median income
population is .95 which indicates that the poor consume somewhat less than
their share of the total wheat supply in the country. By contrast, the
intensity of consumption of ration atta by this group in urban areas is
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1.11, which indicates that the poor consume a larger share of this com-
modity. (Since ration atta is not ordinarily available in rural areas, a
comparable figure for the rural poor cannot be computed.)

In marked contrast to ration atta, the sugar distributed by the
ration system is far from being perceived cs an inferior good. In fact,
refined sugar is strongly demanded by all income groups. The expenditure
elasticity of demand for ration sugar is significantly positive in urban
areas and rural above-medi~n groups, and -per capita ration sugar consump-
tion is slightly higher in the above~median than in the below-median groups
in both urban and rural areas.

Sugar does not have the nutritional significance of wheat in the
Pakistani diet. It contributes about 6% of average caloric intake. (This
value is almost the same at household income levels of 100, 600, and 900
rupees per month. Of course, the same percentage contribution of calories
represents a considerably larger absolute quantity consumed at higher
incomes, since total caloric intake is much higher.)

Nonetheless, consumers apparently consider sugar to be virtually
an essential commodity, at least in some quantity. At an income level of
100 rupees per month, houscholds devote an average of 12.8% of their income,
a substantial proportion, to the purchase of =efined sugar. Since imports
of sugar are restricted and available supply is therefore limited, one
function of the ration system is to regulate demand in order to prevent
upper-income households from bidding up the price, and to ensure access to
supply even by low-income groups. The system does serve to make the con-
sumption of sugar more egalitarian: intensity of consumption of ration
sugar by below-median income households is .93, whereas that for all
refined sugar (ration and black-market) is only 1.78.

B. Market Control by Ration Systems

Sugar is subject to statutory rationing. This means that the
entire supply of refined sugar is controlled by the government. No trade
in this commodity may legally take place except under government auspices,
and at the retail level it may take place only in the ration shops. In
contrast, atta is subject to provisioning. This means that all consumers
are guaranteed access to a limited quantity at a fixed low price from the
ration shops, but additional supplies of atta and other forms of wheat are
freely available at uncontrolled prices on the open market. In the case
of sugar, the government exercises monopoly control over its supply and
distribution. 1n the case of wheat, the government enters the wholesale
market competitively with other suppliers and exercises no control over
retail sales except through the ration system.

C. Distribution of Ration Commodities

The ration system operates throughout the country in the four
provinces (Baluchistan, Northwest Frontier Province or NWFP, Punjab, and
Sind), and in the federally administered territories of Azad Kashmir and
the Northern Areas. Shops are established in both urban and rural areas,
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but wheat is distributed only in urban areas and in wheat-deficit regions.
Urban areas are defined as towns with a polulation of 10,000 or more and
with more than 50% of the population deriving its income principally from
nonagricultural sources. Wneat deficit regions are those regions which
are net importers of wheat. These are mainly in the provinces of NWFP
and Baluchistan, and include Azad Kashmir and the Northern Areas.

It is important for our subsequent discussion to note that the
ration atta is sold only in urban ration shops. in the federal terri-
tories, in rural areas where wheat is sold, and in much of Baluchistan,
ration shops distribute the more highly prized whole wheat kernels, called
gundum. This seems to be done primarily for reasons of logistical con-
venience. Therefore, we would not expect to observe self-targeting of
wheat towards low-income households in these areas.

Sugar is, by law, distributed in all ration shops, both urban
and rural, although the size of the sugar ration is smaller in rural
areas. Of course we would not expect to observe self-targeting of sugar
at all, since sugar is not an inferior good like atta.

ITI. ADMINISTRATION AND MANAGEMENT OF THE RATION SYSTEM

The ration system is administered mainly at the provincial
government level, subject to national policy determined by the central
government. Day-to~day management of individual ration shops is the
responsibility of the shop owners.

A. Central Government

The central government determines the size of the ration and the
price structure for the rationed foods. It sets the procurement prices,
intended as a production-incentive support price, for domestically produced
wheat, and the price at which this wheat is issued "o the provincial
governments. Central government funds make up the uifference in these
prices. The prices at which atta may be issued to shop owners and sold to
consumers are also centrally determined. The central government has sole
responsibility for importing wheat, and pays for its transportation to
provincial storage depots. It also pays for the difference between the
import price and the issue price. However, imports are being reduced due
to rising local production; the government has no plans to import wheat
after 1978. This means the ration system will be supplied entirely by
domestic wheat, which will be less expensive for the government. If
increases in domestic supply continue, then wheat prices on the open
market may fall to the level of the ration price. If this happens, the
ration shops will simply sell wheat (atta or gundum) without restriction
at the market price. This has happened before in Pakistan's experience.

The central government purchases all the output from sugar
refineries at fixed prices. The pricc is intended to encourage moderni-
zation of refining facilities, primarily by affording a premium to the
Iargest, newest mills. Sugar producers within a fixed distance from each
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refinery are required to sell their entire crop to the refinmery, also
at centrally determined prices. There have been no imports of sugar
since 1973. The price structure for the procurement and distribution of
sugar has been set with the intention of controlling the price, but not
providing a subsidy. Sugar distribution is supposed to be at cost. In
the past two years, due to an increasing volume of sugar from the newer
mills, a slight subsidy on sugar has evolved; this is absorbed by the
provinces.

The federal government also pays for the bags in which wheat
and sugar are distributed. This is important because resale of thege
bags is the main source of profit to shop owners. Since the costs of the
ration system are paid out of general government revenues, it is difficult
to identify the exact source of the funds which are used to pay for the
wheat and the bags.

B. Provincial Governments

Provincial governments are responsible for domestic procurement
of wheat, for purchase of imported wheat from the central government, and
for the transportation, milling, and storage of ration wheat and sugar.
They establish regulations for the operation of the ration shops, which
therefore may vary from one province to another. For example, these shops
in NWFP and Punjab may sell only ration foods, whereas in Sind they may
sell other commodities as well. District and local offices of the pro-
vincial Food Departments issue licenses to operate ration shops, supervise
shopowners through regular inspection of their stock and records, and pro-
vide stocks to the shopowners from provincial warehouses. The offices
also issue ration books to consuming households. Although ration system
personnel are authorized to visit applicants at home, in order to ensure
that household size has not been overstated, such checking is apparently
not done very often.

C. Shop Owner

Each ration shop is privately owned, although subject to licens-
ing and supervision by the provincial government. The shopowner pays rent
on his shop and wages to any staff he may hire. He orders sugar and atta
according to his needs up to the maximum quota for the number of recipients
registered at his shop, and he arranges and pays for transportation of
commodities between the warehouse and his shop. He keeps records of the
amounts sold and to whom, and records his sales in customers' ration books
as well to ensure that the quota is not exceeded.

The margin of profit between the wholesale price and the selling
price of sugar and atta is quite small: about one paisa (one one-hundredth
of a rupee) per kilo of atta, and only three paisa per 100-kilo bag of
sugar. These margins are more than taken up by the operating costs of the
shop. The prorit to the shopowners is in the sale of the bags in which
atta and sugar are delivered. These sell for Rs 4.00 (U.S. 40¢) to Ps
8.00 (U.S. 80¢) apiece.
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0f course additional profit may be made by selling sugar on the
black market or wheat at open-market prices. This may be done by diverting
legitimately obtained supplies, either by refusing to se’l to ration card
holders or by selling any unclaimed surplus. Another way to obtain extra
supplies is by padding the number of registered recipients, either through
false applications for cards or by failure to remove recipients from the
rolls when they die or move away. It is not known exactly how widespread
these practices are. (Some indications are discussed in Section III.)
However, it is known that Karachi, which had a census population of about
3.5 million people in 1972, had 5.1 million people registered as ration
recipients in 1974-75. Similarly in Lahore, it has been found that the
1975 ration population of 4.2 million exceeded the census population of
2.1 million (Rogers and Levinson 1976). (Of course, there are incentives
for avoiding being counted in the census, so the discrepancy should not be
entirely attributed to inaccurate ration-shop records.) Most program
officials believe such practices are aimed at obtaining extra sugar for
sale through the black market, rather than atta.

D. Ration Shop Operation

1. Number and Distribution of Shops

It is central government policy that there should be one shop
licensed for every 3,000 to 6,000 individuals. If a shop's registered
population goes above 6,000, a second shop is to be licensed in the same
neighborhood and the customers divided between the two. On the basis of
population estimates, the number of shops far exceeds, on the average, that
necessary to maintain this ratio. Average availability ranges from one
shop for 1326 people in urban NWFP, to one for 1878 people in rural Sind.
In the remote desert areas of Baluchistan and in the mountainous parts of
the federal areas, however, much of the population is probably unable to
reach a shop regardless of average availability. These areas account for
‘less than 8% of the population.

: As mentioned above, it is not unlikely that the registered
.population of the shops exceeds that actually served. In addition to the
:shopowner's misreporting, households may overstate their number of members.
It is not uncommon for a household head working in a city to register his
whole family there, cven though they live (and may even receive their
:ration) in a rural village, in order to obtain the higher urban quotas.

2. Hours of Operation

: Urban ration shops are open all day, five days a week, all year.
In rural areas, the schedule is more variable. Shops open for a few days
:a month, when supplies are available. Apparently, they may not always be
‘'open at the same time each month. Clearly, this means that in rural areas
‘consumers who are unable to afford their whole quota at one time cannot
purchase the rest of it later in the month, because the shop is then closed.
‘Also, there is sometimes difficulty in getting information about when the
;shop is going to be open.
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3. Size of the Quota

The urban quota of ration atta is one seer (932 grams) per "unit"
per week. Adults (over age 12) represent two units, whereas children and
infants represent one unit each. The adult quota is therefore 7.5 kilos
per month, and the child's is half that. The adult quota of wheat, if it
is all consumed, represents an average daily intake of 825 calories and
26 grams of protein (USDHEW 1972). This amount constitutes roughly one-
third of the average caloric intake requirement for adults, and more than
half the protein requirement (although in the amounts consumed, the wheat
protein is incomplete without a suitable pulse or animal protein complement
[WHO 1974]). In recent yeais, since there has been nc shortage of wheat,
children have been receiving the adult quota in most places.

The rural quota is the same, when it is given. In many areas,
wheat is given only at certain times of the year (e.g., before harvest),
and, since many people take only their sugar ration, more than enough
wheat is available to give as much as is wanted to those who do use it.
This is because at present (in 1978) supplies of wheat are plentiful. In
conditions of scarcity, this would not be the case.

In Azad Kashmir and possibly in the other federal territories,
the quota is lower: 2.33 kilos per person per month, regardless of age
(Levinson 1976). The sale price is also slightly lower. The size of the
quota may be constrained by availability. In Tarbela Township, a city
growing very rapidly in 1976 due to migration from villages flooded by the
new dam, people have reported receiving half-quotas of wheat. In Azad
Kashmir, the quota is sometimes as low as .82 kilos per person per month .
where supplies have not arrived. The wheat quota is not varied according
to whether it is distributed as atta or gundum.

The quota of sugar is the same for adults and children. In urban
areas and in Sind and Punjab, it is 940 grams per person per month; 1400
grams in NWFP, and 700 grams in Baluchistan. Rural quotas are less. They
range from 235 grams in Punjab and NWFP, to 470 grams in Baluchistan. In
Punjab and Sind, there is an official "town" quota of sugar, which is
between the rural and the urban one. However, the definition of these
"towns' has not been available.

The quota size of both sugar and atta determined by the central
government appears to be based on availability and cost to the program,
rather than on some concept of nutritional need. Program officials have
been unwilling or unable to explain the basis on which the provincial
quotas are determined. Undoubtedly this is a highly sensitive political
question. Apparently one obhjective of the program is to satisfy politi-
cally active segments of the population, such as workers in large urban
centers and some tribal areas, including parts of NWFP and the federally
administered territories. Thus presumably, a political motive enters into
the determination of quota size.
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4. Price of Ration Foods and Size of the Subsidy

Table &4 gives the range of prices observed in the country over
a four-month period (September - December 1976). ¢n the average, ration
atta is about two-thirds the price of market atta, and ration sugar is
about half the price of sugar on the black market. Note that gundum is
less expensive than open-market atta. This is because the processing cost
of gundum is incurred by the consumer after purchase and so is not 1included
in the market price. The effective subsicy to the consumer varirs with the
cost of open-market substitutes for the subsidized food. Gundum is a high
quality substitute for ration atta, whereas gur, or unrefined brown sugar,
is a low quality substitute for refined sugar. 1t should be noted also
that substitutes are not always available in the market.

Gur is sometimes not found in urban markets, and atta or gundum
or both may be unavailable in various regions ard seasons. The Micro-
nutrient Survey has found whole wheat for sale in only 40% of urban Punjab
markets, and atta for sale in only 25% of rural markets, for example.
Therefore in some cases, the relevant price differential is not between
ration and market atta, but between ration atta and its closest available
substitute.

The cize of the subsidy paid by the government, which is the
difference between its agricultural support price for wheat and the price
at which it is issued for sale, does not vary regionally or seasonally.
The effect of the subsidy, though, is greatest when and where other foods
are relatively more expensive.

5. Ration Consumer Eligibility

There 1s no limitation on eligibility to receive rationed foods.
Any resident of Pakistan, citizen or foreigner, may obtain a ration book.
The application procedure exists only to determine the number of house-
hold members and to assign households to a shop. Temporary cards are
available for people who will be resident in an area only for a limited
period of time.

According to program officials, the application procedure takes
only a few hours. It is not known the extent to which the application
procedure deters people from obtaining ration cards, but the Micrenutrient
Survey found that the overwhelming majority of the population participates
in the ration system. Since the application requires a household to list
its residence, there is the possibility that the small percentage of home-
less individuals in Pakistan, who are certainly in the poorest segment of
the population, may not be able to obtain ration food. Many of these
people have no cooking facilities either. They might not be able to use

the commodities, cxcept to sell or barter.
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TABLE 4

PRICE RAIGES FOR RATION COMMODITIES AND THEIR SUBSTITUTES
(Rupees per seer)

Urban
Food Mean High Low (N)
Gundum 1.21 1.55 0.55 145
Ration Atta 0.92 1.13 0.87 265
Market Atta 1.32 2.25 1.00 249
Gur ’ 2.92 6.00 2.00 270
Ration Sugar 4,27 5.00 4,00 176
Market Sugar 9.13 10.00 5.50 20
Rural
Gundum 1.08 1.50 0.87 500
Ration Atta 0.95 1.13 0.80 255
Market Atta 1.29 1.75 1.00 413
Gur 2.53 5.00 1.25 m
Ration Sugar 4.16 5.00 3.00 358

Market Sugar 7.35 10.00 5.50 183
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F. History of the Ration System

The ration system was established by the British in 1942, to deal
with shortages of goods caused by the war. At that time the shops handled
a variety of essential commodities including, in addition to wheat and
sugar, tea, matches, kerosene, yarn, and cotton cloth. The ¢ item was
continued after Partition in 1947, to control hoarding and profiteering on
items which were still scarce.

Wheat was subject to statutoery rationing, and there was a govern-
ment monopoly on its trade until the early 1960s, when supplies became
adequate, rationing was abolished, and free trade in grain was allowed as
an incentive to production. The ration shops continued to sell atta, which
the government obtained through its guaranteed-purchase price-support
scheme for farmers, but with no limitation on quantity. Bad weather and
disruption due to the war with India rendered supplies scarce again in the
mid-sixties. Provisioning (the supply of a limited quantity at a sub-
sidized price, with more available at higher prices), but not the govern-
ment monopoly, was reinstituted then, and has continued to the present.

Distribution of sugar thrcugh the ration shops was started during
the Korean War, when high demand for textile fibers shifted domestic pro-
duction away from sugar. Statutory rationing was introduced in 1972, in
order to limit the demand which was causing a drain on foreign exchange due
to imports. As mentioned earlier, the importing of sugar was ended in
1973.

In 1972 and 1973, there was a severe shortage of vegetable oil,
and the ration shops were used to control the price and ensure equitable
distribution of this commodity. The oil became available once again in
unlimited quantities on the open market after 1974, though the price was -
and still is - controlled.

During the history of the ration system, the product mix, ani
the price and size of the ration, have varied. Prices have been raised
in response to inflation and to fluctuations in the international market.
Ration size has varied somewhat with availability. This flexibility,
which has been part of the fprogram from its inception, has allowed its
costs to be kept under control and has contributed to its viability.

The ration system is a long-standing and highly visible program.
It serves an important political purpose as an apparent demonstration of
the government's concern for the common people, and an economic one as a
buffer against fluctuations in the price of the basic food staple. For
this reason, any attempt to limit or eliminate the system would undoubt-
edly be extremely unpopular and politically unwise. Furthermore, the
system, as it now operates, represents a lengthy period of development and
a considerable amount of experience. Shops are widespread and accepted
throughout the country, and supply procedures and logistics are well
established. These factors, too, constitute an argument in favor of
maintaining and working with the system as a means of reaching much of
the Pakistan population.



1V. RATION SYSTEM EFFECTIVENESS: COVERAGE AND USAGE RATE

In this section, we discuss the specific design features of the
ration system which influence (1) its accessibility to the popultation;
(2) the rate of use of its commodities and the extent of targeting of these
commodities toward low income groups; and (3) the availability and relia-
bility of supplies. The relevant design features are, in the first
instance, the use of private entrepreneurs and the incentive of profit; in
the second instance, the choice of commodities with certain quality
characteristics and consumption patterns; and in the third instance, the
quality factor and the existence of a legal, parallel free market in the
subsidized food. In the next section, the task of estimating the nutri-
tional and economic impact of the ration program is undertaken.

A. Ration Shop Accessibility?

Froviding services of any kind to the whole population of
Pakistan presents a problem, because there are large areas in which ade-
quate, year-round roads are not available; transportation is often un-
reliable; and in some regions population density is quite low. Baluchistan,
which contains only 4% of the population of Pakistan but is its geographi-
cally largest province, presents the most serious obstacles to service
delivery, but there are mountainous parts of NWFP and desert regions of
Sind which are similarly remote and inaccessible.

Reaching the small proportion of the population in these remote
areas with social programs may be many times as costly as reaching the bulk
of the people who live closer to roads and transportation. However, almost
any area which supports a markct of any kind can be reached by a ration
shop, since the mechanisms of the shop are, in fact, those of the market.
The incentives to establish a ration shop are much the same as those for
establishing any other small business, and the cbstacles are not signifi-
cantly greater, particularly in underserved areas where there would be no
competition for obtaining a license. Government resources and administra-
tive capacity are not severely taxed in setting up additional ration shops,
since, after licensing, other arrangements are the responsibility of the
individual entrepreneur. This is undoubtedly one reason why they are so
widely available.

In urban areas, about 95% of all households have a ration shop
within half an hour's walking distance. More than 99% have a shop less
than an hour away. The urban population not covered by the ration system
is virtually negligible.

In rural areas, coverage is high compared with other services,
but 1t is not universal and there are significant interprovincial differ-
ences in ration shop availability. In Baluchistan, with its very low
population density, only 32.5% of rural households have a shop within an
hour's distance, and 67.5% of households have no access to a ration shop.
In the other three provinces, 75 to 80% of households can reach a ration
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shop within an hour. In Punjab, the most agriculturally productive pro-
vince, 19% of rural households do not have a shop, possibly becauce local
production of wheat and sugar is high enough to obviate the need for one.
In the other provinces, shops are available at more than two hours’' dis-
tance to 15% to 20% of rural households. Not surprisingly, distance is
ignificantly related (inversely) to use of the shop. Nonetheless, 40%
of the rural households which must travel more than two hours to a ration
shop do purchase sugar there, and half of these households which have
ration wheat available purchase it as well.

The high coverage by the ration system is in striking contrast to
pther government delivery systems. For example, only 56% of urban house-
olds by their own report have access to any government health serives.
¥n rural areas, this figure drops to 40%. Furthermore, coverage is
xtremely uneven, with notably superior coverage in Punjab and fewer avail-
ble services in Sind. This is in marked contrast to the rotion shops,
hich are approximately evenly distributed through the country, except in
luchistan.

Usage Rate of Ration Shops

About 90% of the households which have a ration shep available to
hem purchase sugar there. In urban areas, the figure is 95%, and there are
o significant differences among provinces. In rural areas. the rate of use
or the purchase of sugar ranges from 88% in NWFP to 51% in Sind. The
kelatively low rate of use in Sind is attributed by respondents to the fact
phat the shop, apparaently unlike those in other areas, frequently runs out
f supplies of sugar. The high rate of use of the shops for sugar nation-
ide indicates the lack of obstacles to participation in the ration program.
QExcept, of course, in areas where no shop is available). Since shops are
§ocated in the bazaar where households do their ordinary marketing, no
Bajor alteration in behavior is required to take advantage of the ration
Bystem. Since sugar is not legally available elsewhere (and is twice as
ﬁlpensive on the black market), motivation to use the shops is high.

The rate at which households purchase wheat at the shops is some-
hat lower, since not every family chooses to make use of its allotment.
In urban areas, the percentage of households purchasing ration wheat ranges
%ron 72% in Sind and Punjab to 94% in NWFP and Baluchistan. In rural areas,
he use of ration wheat, in areas where it is available, ranges from 80%

NWFP to zero in Sind. In rural Baluchistan, all households which can
rchase ration wheat do so. It is evident that, in urban areas, a higher
rcentage of households make use of their atta ration than could probably

considered truly ncedy. Nonetheless, there is some degree of targeting
oward the poor, which is evident in the consumption pattern of ration
§tta in urban areas described previously. Average per capita consumption
ration atta in urban households of belowmedian expenditure is 6.92

f{los per month, about one kilo per month below the quota. This figure
Bs 29% higher than the average of 5.36 kilos in above-median households.
erage total wheat consumption (all forms of wheat) is about nine kilos
r month in both groups.
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Table 5

Mean Per Capita Consumption of All Wheat and
Ration Wheat by Income Group

(kilos/month)
Rural Urban
Total Expenditure All Wheat Ration Wheat All Wheat Ration Wheat
Below Median 13.62 4.25 9.35 6.52
Above Median 15.70 4.49 9.21 5.36

In low-income groups, 69% of this amount is provided by the ration
shop. On average, low-income households purchase only 88% of their allot-
ment, but this is because in some areas wheat is not always available at the
shop. Both high and low-income groups purchase about the same percentage of
their wheat in the form of atta (about 82%), but in the high income group a
amall proportion of this is obtained from the ration shop, presumably
because of the perceived quality difference. In fact, poor quality is the
most common reason given in urban areas for not purchasing available ration
atta. And among higher-income respondents not purchasing ration atta,
poor quality is given as the reason more frequently than among low-income
respondents.

Expenditure elasticities of quantity of ration atta consumed®
confirm that this product is considered inferior among the upper-income
urban population. The elasticity is 0.910 for below-median households, and
falls to -.601 for the above-median group. These elasticities are computed
for quantity consumed rather than income share. This means that the numer-
ator in the ratio, which determines the elasticity (the percentage change in
consumption divided by the percentage change in household expenditure), is
the quantity of atta consumed, rather than the share of total household
expenditure taken up by ration atta. Thus, as household expenditure rises
above the median, less ration atta is purchased, as it is presumably dis-
placed by superior quality wheat as well as other foods. By contrast, the
comparable elasticity for gundum (whole wheat) is zero in the below-median
population ani 1.05 above the median.®

In riral areas, where gundum is sold through the ration shops, it
is not surprising to find that there is no clear evidence of targeting
toward the poo:., since gundum is not a low-prestige product. In areas
where ration whect is sold throughout the year (only a small and atypical
proportion of ruial areas), there is no difference in per capita ration
wheat consumption .etween upper- and lower-income households. The figure
is slightly over four kilos per month for both groups. Expenditure
elasticity of demand for the ration wheat does shift from positive to
slightly negative, as iucome moves above the median, but this is true of
all wheat. In the higher-income group, households are shifting in their
consumption patterns away from wheat and atta and toward foods of higher
perceived quality, such as rice, milk, beef and mutton, and chicken.
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These findings indicate that the relatively low perceived quality
of the ration atta distributed in urban areas has an influence in targeting
the atta toward lower income groups. Although the leakages to the non-
needy (above-median) population are substantial, it is likely that a
stronger quality differential would result in a more narrowly targeted
program. (It should be noted that any concept of leakage is based on the
idea of targeting the subsidy to the needy. The Pakistan government does
pot consider distribution of subsidized wheat to the wealthy a leakage.)

A comparison of these results with those relating to the con-
sumption of sugar demonstrates the difference in diatribution pattern
when a high quality, luxury product is sold. In both urban and rural areas,
per capita consumption of ration sugar is higher in the upper-income groups.
In the cities, monthly consumption is .91 kilos, comparcd with .83 kilos
below the median. In rural areas, the figures are .21 kilos and .18 kilos,
pot significantly different from each other. Expenditure elasticity of
demand for ration sugar remains positive at all income levels; in rural
areas, the elasticity is higher in the upper income group. Clearly, no
targeting of the subsidy is evident in the case cf sugar. On the other
. hand, the ration system definitely serves the function of equalizing the
distribution of sugar by limiting the quantity available to upper-income
consumers and by guaranteeing access to the supply by those low-income
consumers who are able or willing to pay the price. And of course, the
" price is considerably below what it would be without government control;
witness the black market price of up to Rs 10.00 per seer, compared with
the ration price of Rs 4.50. The intensity of consumption of ration sugar
by below-median-expenditure households is .93, indicating that they consume
slightly less than an equal share of the total supply. But the comparable
figure for all refined sugar (ration a5 well as black market) is .78, show-
ing the markedly less egalitarian distribution. Of course, if ration sugar
were eliminated from the calculation, the distribution of the black-market
sugar would be much more biased towards upper-income consumers.

Evidently, most consumers would purchase more sugar if they were
able to. No one ever suggests that ration sugar might be of inferior
quality. There are households which have a ration shop available to them
but do not purchase sugar. The reasons given for this pertain mainly to
problems in supply: the shop runs out too frequently or does not sell
sugar. Interestingly, 17% of the rural households failing to purchase
sugar have given as their reason that "the shop is for richer people.”
Since this has virtually never been mentioned as a reason for not pur-
chasing atta, it is one more indication of the high quality image which
ration sugar possesses.

C. Reliability of Supply

The majority of ration shops seldom if ever run out of supplies
of atta or sugar. Table 6 shows the frequency with which households have
reported that their shop runs out. It is clear, however, that shops are
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TABLE 6

FREQUENCY OF SHOP RUNNING OUT OF RATION COMMODITIES

(percent of households reporting)

Frequency of
Running out

Atta

Rural Urban

Sugar
Rural Urban

Never 78.6 90.1 69.1 92.1
Less Than One in Four Visits 13.5 7.9 2.1 4.9
One or Two in Four Visits 1.3 1.8 3.4 2.3
Three or Four in Four Visits 0.0 0.2 19.7 0.4
Always 6.6 0.0 5.7 0.3

N 67 186 452 247
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more likely to run out of sugar than of atta. Rural shops are more likely
than urban ones to run out of either commodity, and they run out of sugar
significantly more frequently. Fully 25% of rural households have reported
that tbeir shop usually or always is out of sugar. This is reflected in the
fact that, of the 28% of rural dwellers who do not purchase ration sugar,
86% have said this is because the shop runs out too often or does not sell
sugar at all. Since all ration shops are by law supposed to sell sugar,
this is a further indication of problems in supply.

These respondents frequently have accused the ration shop owner
of selling sugar on the black market or of saving it for his friends or for
influential people in the village. Clearly, there are considerable incen-
tives to divert the supply of sugar away from the ration shop, and this is
reflected in the lower level of supply veliability. In fairness, since
sugar is to be distributed in more locations than wheat, legitimate problems
in supply may also be greater for this commodity. Nonetheless, the non-
producing rural regions where wheat is sold also tend to be in the remoter
areas, mountains and deserts, and yet supply is relatively reliable.

When shops do run out of atta, most consumers (62%) say they buy
it in the bazaar. Twenty-one percent come back to the ration shop later
for their quota. When shops run out of sugar, most consumers (72%) say
they buy an alternative (probably gur) in the bazaar. Only 6% say they
return to the shop. Thus, there is a lower expectation with sugar that
supplies once exhausted will subsequently become available.

Having a shop run out of sugar does not appear to be related to
the income level of the purchaser. There are interprovincial differences,
however. Shops in rural Sind run out of suga: more frequently than else-
where. Sind contains large areas of desert, and transport is unavailable
in these places. However, similar dilficulties exist in Baluchistan and
in mountainous NWFP, so it is not clear why the problems should be greater
in this one province.

V. QUANTIFYING THE NUTRITICh'i. AND ECONOMIC BENEFITS OF SUBSIDIZED
FOOD_DISTRIBUTION

In the case of o subsidy which has no restrictions on quantity,
the effect on consumption n y be measured by the price elasticity of demand
for the subsidized food 1 the cross-elasticities of demand for other
contributors to the diet The changes in consumption of various foods

expected to result from o change in the price of the subsidized food can
be converted into nutrients to predict a net change in nutrient intake.
Of course, an increase in nutrient intake can be considered of nutritional
benefit only if the coprsumer were eating Loo little before the subsidy was
implemented.

When a subsidy is combined with rationing, the measure of its
effect on consumption depends on whether or not the ration limit is less
than the quantity consumers would choose to buy in the absence of the
quota.
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Three possibilities for ration size relative to demand can be
considered. The ration may be greater than the quantity consumers choose
to purchase, even at the subsidized price. In this case, the ration
represent.s no real constraint on consumprtion, so the effects of the sub-
sidy may be measured by direct and cross price elasticities, just as in an
unrestricted subsidy. The consumer increases his consumption of the sub-
sidized food somewhat but still falls short of the limit.

If the quota is fixed at a point less than the desired consump-
tion, the effect of the subsidy will be measurable by a combination of
piice and income elasticities. The consumer will increase his consumption
of the subsidized food up to the quota limit, and will alter his consump-
tion of other foods according to théir changed relative prices. However,
he cannot buy as much as he wants at that price; having reached the limit,
he still has an increment in real income to spend on unsubsidized good,
including unsubsidized quantities of the subsidized food.

If the quota is less than the amount that would be consumed at
the prevailing market price, the consumer would purchase at least the
rationed quantity of the subsidized food even if it were not subsidized.
In this case, the price subsidy functions simply as an income transfer.
Since the quantity which may be bought at the subsidized price is infra-
marginal, relative prices of goods at the margin are not altered, so price
elasticity of demand is not the relevant concept. The consumption effects
of a sulidy combined with this kind of quota may be predicted by looking
at income elasticities of demand and at the size of the income increment
due to the price subsidy.

A subsidy unrestricted in quantity has several advantages, from
the point of view of benefits, over a subsidy with ration. Of course, if
there is no restriction on the amount of a subsidized food which may be
purchased, those who want the good can obtain a larger income increment
than they can in a restricted program. (This is a disadvantage from the
point of view of controlling costs.) Since price eclasticities tend to be
of greater magnitude than income elasticities, an unrestricted subsidy will
cause a greater increase in consumption of the subsidized food than an
inframarginal subsidy which gives the same real income increment. Thus,
consumption increases can be somewhat directed to particular foods with an
unrestricted subsidy, and not with an inframarginally restricted one.

Low income groups tend to have more strongly negative price
elasticities than the wealthy. They are, therefore, likely to benefit
disproportionately from unrestricted subsidy, since they alter their
demand more sharply in response to a change in price. If a subsidized
food is rationed and the limit is inframarginal for both the wealthy and
the poor, then the magnitude of the benefit is equal for both groups; the
targeting effect is lost.

We have already seen that the wheat subsidy in Pakistan is weakly
targeted toward the needy because of the presumed poor quality of ration
atta: those with income above the median buy slightly less per person than
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below-median households. However, the Pakistan ration system is generally
of the inframarginal type. Close to 90% of the population consumes more
wheat than its ration allotment, and only 3.6% of those who use ration
wheat buy less than their quota. (ABout 30% of the urban and 73% of the
rural population buys no ration wheat at all. It is not meaningful to
classify these people as unrestricted by the ration, since they derive
no benefit from the ration in any case = whether measured by price or
income.) The ration for sugar restricts virtually everyone. Only 0.3% of
the population voluntarily buys less than the quota. Those who do not use
ration sugar at all (6% of urban and 28% of rural dwellers) say this is due
to outside circumstances, not to their choice.

Since both the sugar and atta rations are inframarginal, their
effect on food consumption can be measured by income elasticities of demand
for the major food in the diet and the size of the income increment repre-
sented by the subsidies. The effect on nutrient intake can be roughly cal-
culated by multiplying the expected change in a food's consumption by the
nutrient content of the food. This change affects nutritional status only
when the household's members are nutritionally deficient.

In this section we attempt to quantify the nutritional benefits
of Pakistan's ration system. This is done by calculating the average income
increment represented by consumption of subsidized foods and using income
elasticities of demand to estimate expected changes in consumption. There
are several conceptual difficulties with this approach. First, it should
be noted that the ration system has been in place for 40 years, so the idea
of a '"change" in consumption is misleading. Pakistani consumers have
established demand patterns based on availability of the ration and subsidy
system. In quantifying the benefit of this system we are assuming that a
rise in prices to free market levels with its consequent lowering of real
income would have the reverse effect of lowering prices, although it is
known that demand elasticities are not symmetrical (Hogarty and McKay
1975). Also, the elasticities used here are based on cross-sectional data
from the Micronutrient Survey, and are being used to estimate changes in
demand over time, although such estimation is inaccurate (Sinha 1966).

A more serious difficulty is that of estimating the difference
between subsidized prices and those of the free market. In this analysis,
we have used prevailing free market prices as a proxy for what prices would
be in the absence of a subsidy. This ignores the substitution effect
which would occur if the subsidy were withdrawn and prices (for the
rationed quantities) rose. Probably the true free market price for atta is
slightly lower. The present "free market" price for sugar i a black
market price. However, this would probably not fall substantially if the
ration were lifted, assuming import restrictions remained in force. Con-
tinued scarcity would probably keep the price high. These prices are the
most reasonable available estimates for the hypothetical free market prices.

The income increment for each household attributable to the
ration system was calculated by multiplying the quantity of each ration
commodity consumed by the local price difference between the ration and the
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free market price. This was divided by household income to obtain a per-
centage income increase. Since average benefit for the whole country was
sought, nonusers of ration foods are included in the calculation, with an
income increment of zero. This means that the potential influence of the
system is considerably understated, especially in rural areas where only
15% of households have ration shops which sell atta, and only half of these
households use it. The mean income increment from ration sugar and wheat
purchases was calculated separately for above- and below-median income
households in urban and rural areas.

Income elasticities of demand for 12 major foods were then cal-
culated for these four groups. The mean income increments are shown in
Table 7:

Table 7
Mean Income Increment Due to Consumption of Ration Wheat and

Rural Households Above and Below Median Expenditure
(Percent of Household Income)

Rural Urban
Below Above Below ALove
Wheat .1993 L1191 3.4641 1.3819
(N) (229) (250) (95) (118)
Sugar .9809 .4761 7.4079 2.9971
(N) (343) (353) (128) (134)

the income elasticities of demand are presented in Table 8. Income elas-
ticity was computed using a double log equation controlling for household
size and province. Province was an important variable since consumption
patterns for different foods vary by geographic area irrespective of
household income.

For each population group, the income increment due to ration
purchases was multiplied by the demand elasticity which was then multiplied
by the mean quantity of the food consumed by the household to obtain the
mean expected household increase (or, in a few cases, decrease) in consump=
tioa of that food. This quantity was multiplied by the calorie and protein
content of the food (obtained from the FAO Focd Composition Tables for Use
in East Asia) and these were summed to obtain the net increase in calorie
and protein consumption per household per month. Dividing by the average
number of household members in each group, and by the number of days in a
month, yields the figures in Table 9, mean daily per capita increase in
calorie and protein intake as a result of ration distribution.
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TABLE 8

EXPENDITURE ELASTICITIES OF DEMAND FOR FOODS BY INCOME
GROUP AND URBAN/RURAL LOCATIONa’b

Rural Urban
Below Above Below Above
Food Median Median Median Median
Wheat .3975 .5406 ’ .5313 L2343
Rice 1.0923 .5008 . 3805 .6340
Maize -.1161 .1186 .1116 L1124
(ns) ns (ns) (ns)
Other Cereals -.1218 -.0339 .0339 ,0582
(ns) ns (ns)
Pulses 4226 L6470 4022 L1497
{ns)
" Meat .8128 .6221 .3326 L1470
Milk 1.7352 .9721 .8688 .8849
Eggs .9016 1.5245 .9297 1.8060
Vegetables .8066 .7866 L7166 .6500
Veg. GChee .2967 .0457 .5255 .1950
(ns) (ns)
Sugar L4630 .6808 .3775 L2720
Gur .5097 .8942 .1973 .0016
(ns)

a. Computed according to the following equation:
log consumption = a + B1 log Expenditure + B2 log HH + B3 Bal + Bb

sind + Bs NWFP
Where Consumption = housechold montlly consumption
Expenditure = household tccal monthly expenditure
HH = household size (number of resident members)
Bal = dummy va-iable for Baluchistan
Sind = dummy variable for Sind
NWFP = dummy variable for Northwest Frontier Province

All elasticities (regression coefficients) are significant by F-test
at .05 or better except where marked "n,s8."
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Table 9

Average Per Capita Daily Increase in Calorie
and Protein Consumption Due to Ration Distribution

Rural Urban
Below Median Above Median Below Median Above Median
Calories/
person/day 16.1 11.2 113.8 36.7
Protein (gms)
person/day .56 .39 3.84 1.34

These figures are quite low, except for the urban below-median
income population. For this group, which has been estimated to consume
about B80% to 90% of its calorie and protein needs, this represents a 6%
increment in calorie intake, and about an 8% increment in protein consump-
tion. These increments, cf course, would be higher among the lower income,
more deficient households. The rural figures are low because in rural
areas so few ration shops sell wheat, and the size of the sugar ration is
smaller than in urban areas.

The rationale for not distributing wheat in wheat-producing
areas is that sufficient wheat is available at low prices, and that such
a system would result in farmers buying their ration at the subsidized
price and resellirg it through the procurement process at the support
price.” However, even in rural wheat-producing regions of the country,
most households depend on the market for at leest part of what they con-
sume. In rural areas where raticn wheat is never sold, households obtain
an average of 29% of their wheat consumption from home production, leaving
61% to be supplied by the market. Furthermore, consumption of home-produced
wheac is very strongly positively correlated with income, so that lower-
income families are more dependent on the market for their supply of wheat
than are weslthier households. And, rince prices are subject to wide
seasonal variations, even wheat producing areas do not have low-priced
supplies available throughout the year.

Clearly then, if we consider the target group to be all mal-
nourished families, a significant portion is missed by the ration program.
If the government vanted to reach the needy with a nutrition program, it
should probably consider extending some fo,m of subsidy program to the rural
areas (preferably targeted through quality as the present rural program is
not), o+ implementing other programs to contrc! price fluctuations of staple
foods.

One further consideration relating to the probable nutritional
importance of the ration program should be introduced. The food consump-
tion data obtained by the survey is all for an "average" month, based on
estimates of yearly consumption. Fluctuations in consumption over time
have not been recorded. For a population which is just at the margin of
nutritional adequacy, however, these fluctuations, due to short-term
variations in income or prices, may be of major significance. Such a
population has ao savings to draw on, and its health and nutritional
conditions are often prerarious, so that a slight or brief reduction in
food intake may be sufficient to precipitate more severe malnutrition or
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disease. Under these circumstances, the ration system may provide a
"floor" for consumption, a low-cost source of food that families can turn
to when need arises. Obviously, the nutritional impact of the program in
such cases would be much greater than that implied by average consumption
levels.

VI. RATION SYSTEM COSTS AND BENEFITS

A. Program Costs

The budgetary costs of the wheat subsidy and ration program are
made up of the following components: the cost of the wheat itself, net of
the price paid for it by the consumers; the costs of procurement, trans-
portation, and storage of the wheat in warehouses, as well as the rela-
tively minor administrative costs of maintaining offices and staff to
oversee program operation; and the cost of the bags in which the wheat and
sugar are delivered to the ration shops. Milling charges for wheat are
included in the price paid by the consumer, and the costs of transport
from the warehouse and distribution at the retail level are covered by the
shop owners. In the case of sugar, the government pays for procurement,
' processing, and storage, but these costs are supposed to be fully covered
in the retail price, so that the entire subsidy consists of the cost of
the bags.8

Obviously, some of the costs of the program are relatively more
i subject to government control than others. The international price of
‘wheat is an exogenous factor to the Pakistan government as is to a great
‘extent the amount of wheat donated through international food aid. Cost
{ fluctuations due to world market price shifts can only be controlled by
i1imiting the amount of wheat imported and reducing the quantity available,
{a strategy which is not feasible because of political factors. Although the
idomestic procurement price is fixed by the government, given the structure
{of the program (in which wheat sales to the government are voluntary), the
iprice must still be kept at a competitive level in order to procure adequate
’;lupplies. And since the program also functions as a price support for

farmers, it would probably be politically impossible to lower the price,
tonce raised to meet the demands of a tight market, if supplies once again
:became plentiful. Logistics and administrative costs are relatively fixed,
{as is the cost of the bags. (The exgense of the ration system increased
tafter the separation of Bangladesh, because jute bags could no longer be
gobtained internally and had to be purchased on the international market.)

| The principal means of limiting the costs of the program are
dimiting the size of the ration, raising the cost to be paid by consumers,
;hnd varying to the extent possible the mix of domestic and imported wheat.
fhe size of the ration is already fixed; the consumer price along with the
{procurement price has been raised a number of times in the history of the
?program in response to inflation, most recently in 1975. In recent years,
he quantity of wheat available on a donated or concessional basis has
allen off considerably, largely due to cutbacks in United States PL-480
Wistribution. Commercial imports have also been falling due to increasing
omestic production. Wheat imports have fallen from a total of 1.34 million
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metric tons inm 1974-1975 to 1.17 million tons in 1975-76, and to only
350,000 tons in 1976-77. The cost has fallen even more precipitously,
since prices have dropped from their extremely high levels of 1974. The
government of Pakistan is optimistic about the continued improvements in
domestic production. They anticipate no wheat imports after 1977-78, a
situation which should reduce wheat subsidy costs by 45% (Fifth Plan
1978-83).

1. Cost Breakdown and Estimated Direct Costs, 1976-779

Procurement price of domestic wheat is presently set at Rs 37.00
per maund (U.S. $99 per metric ton}. This wheat is issued to the provinces
at Rs 32.00 per maund (U.S. $86 per metric ton), for a net federal subsidy
of Rs 5.00 per maund (U.S. $13.4 per metric ton or 13¢ per kilo). The pro-
vincial government issues the wheat to ration shop owners at Rs 34.80 per
maund (U.S. $93 per metric ton); the 2.80 rupees is taken up in milling
charges, paid by the provinces. In addition, the cost of storage, transpor-
tation, and the bags amounts to between 6 and 10 rupees per seer (Ministry
of Food 1977). So the subsidy on domestic wheat is Rs 5.00 mauad or U.S.
$13.40 per metric ton, paid by the central government, plus approximately
Rs 8.00 per maund, or Rs 214.40 (U.S. 521.44) per metric ton, paid by the
province.

In 1976-77, the federal government purchased wheat on the inter-
national market at an average price of $148 per ton, or about Rs $55.00
per maund. This wheat was issued to the provinces at Rs 31.50, a price
difference of Rs 23.5 per maund (U.S. $63 per mctric ton). In additionm,
the federal government paid the cost of transportation from Keamari Harbor
in Karachi to provincial warehouses, so that the total federal subsidy on
imported wheat was Rs 28.50 per maund or U.S. $76 per metric ton (Ministry
of Food figures). The provincial subsidy of Rs 8.00 per maund was the same
for domestic and imported wheat. Table 10 shows the purchase and issue
prices for domestic and imported wheat.

Table 10

Purchase and Issue Prices for Domestic and Imported Wheat, 1976-17
(Rupees per Maund)*

Purchase Price Issue Price to Province Issue Price to Shops
Domestic 37.0 31.5 34.8
Imported 55.0 32.0 34.8

*U.S. $§1.00 = Rs 9.90.
1 maund = 40 seers = 37.3 kilograms.

In order to estimate total costs for the year, we must first
determine the total quantity of wheat distributed through the system, how
much was imported, and how much was domestically procured. Since there is
a variable lag-tire between procurement and distribution, possibly diffsrent
prices should be assigned to different proportions of the imported wheat,
but since we have no way of determining how this should be done, we will
simply use the 1976-77 price.



- 65 -

It should be noted that not all the subsidized wheat in Pakistan
is distributed through the retail ration system. Subsidized wheat is used
in public institutions (schools, hospitals, government hostels) and in feed-
ing the military. Some private institutions use it, and there is provision
for open-market sales of wheat at subsidized prices as a means of increasing
supply and bringing down prices on the open market. (For example, in 1976-
77 wheat was released on the market at Rs 42.00 (U.S. $4.20) per maund as an
inflation-control measure.)

In 1976-77, about 80% of total government wheat offtake was dis-

tributed through the ration shops: 27% of this in rural areas and 73% in
urban areas. Total subsidized distribution was projected at 2.8 million
tons, of which 2.4 million were allocated to ration shops. Actual figures
for 7 months of Calendar 1976 indicated that distribution might in fact fall
below these figures. Based on average monthly figures in April through
October 1976, offtake would be 2.2 million tons, 1.7 million of which would
go to the ration shops. Projections from the Ministry of Agriculture were
that about 34% of these stocks would be made up of imports and the remainder
from domestically procured wheat.
; Thus for the ration system alone (using the larger of the two
figures above) about 816,000 tons of imported wheat would have been sold,
and 1.58 million tons of domestic wheat. At an estimated net subsidy cost
bf Rs 28.50 (U.S. $2.85) per maund on imported and Rs 5.00 (U.S. 50¢) per
_aund on domestic wheat, there would have been a net federal subsidy cost
of Rs 623 million on imported and Rs 211.7 million on domestic wheat. At
Bn estimated Rs 8.00 per maund provincial subsidy, the total spent on ration
distribution by the provinces would have been Rs 514.5 million. Total ex-
renditure would have been Rs 1,349 million or $135 million.

i Given that we are working with projected figures and estimated
osts, these figures are not too far off from the government's own figures

for subsidy costs in 1976-77, shown in Table 11, taken from the Fifth Plan.

i

Since we are concerned in this chapter with the cost of the general
onsumer subsidy through the ration shops, we are using as the total cost
@stimate our derived figure of Rs 1,349 million. This is quite close to 80%
Pf the official government figure, which is Rs 1,305 million. This cost

epresents 5.9% of total government revenues, estimated at Rs 22,894 million
the Fifth Plan, or just about 1.2% of estimated Gross National Product for
$hat year. It is a somewhat lowr cost estimate than that derived for 1974-
S (Rogers and Levinson 1976), especially in view of the substantial infla-
$ion since then. But as we have mentioned, various factors, including a
ower world market price for wheat and growth in domestic production, have
erated to lower the cost. If wheat production continues to improve, costs
111 be still lower in 1977-78.

N , Rl

2. Indirect Costs
I There is considerable discussion in the literature about the
iotential agricultural disincentive effect of food price subsidies. There



GOVERNMENT EXPENDITURE ON SUBSIDIES - FISCAL YEAR 1976-1977

Federal

Imported wheat
Indigenous wheat
Other subsidies

Sub~total
Provincial

Wheat subsidy

Total

Source: Government of Pakistan 1975.

Rupees (millions)

891
285

13

—————

1,249

456

1,632
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are several mechanisms by which such disincentives may be felt. The govern-
ment may procure the food to be subsidized by means of enforced sales by
farmers at below-market prices, or it may simply set a limit on the price
which farmers may charge for the food. Alternatively, the open market price
of the food may be reduced by increasing domestic supply through export
restrictions or low-priced imports. Market prices are also reduced if
demand is artifically limited through rationing.

In Pakistan, an effort has been made to avoid any disincentive
effects on domestic production of wheat. The price paid to farmers is compe-
titive with that paid by other buyers; it must be, since sales to the govern-
ment are voluntary. The ration and subsidy system should, in fact, promote
wheat production, since the guaranteed-purchase provision reduces farmers'
uncertainty of finding a martet for his crop.

Other aspects of the program are consistent with the hypothesis of
» disincentive effect. Until 1978, imported concessional supplies of wheat
were sold at heavily subsidized prices, and exports of wheat are still
restricted. Demand for wheat is not limited by rationing (since amounts
sbove the subsidized quota are freely available), but the availability of
the low-priced ration reduces demand for the remainder of the domestic
supply. The prevailing price for wheat in Pakistan is below that on the
international market.

It is worth noting that government policy aims to promote wheat
production by maintaining a support price for wheat as well as by other
means. The success of this policy, aided by good weather, is evident in the
increasing production and yield of wheat and in the country's reduced level
of imports. Whether production increases might have been faster in the
absence of the subsidy program is a matter only for speculation. Apparently
some trade-off of production against the nutritional well being of the popu-
lation (and against political stability) was considered worthwhile.

The case with sugar is somewhat different. Enforced sales to
the government at fixed prices, an absolute ban on exports, and a somewhat
effective government monopoly all act to lower the price which farmers can
get for sugar, and should act as a substantial disincentive to production.
The government has attempted to set the price at a level high enough so that
s major shift into other crops las not taken place. Nooetheless, one may
gssume that there is some disincentive to investment in sugar production as
8 result of the ration system.

These agricultural disincentives represeat one possible hidden cost
of the ration system in Pakistan. To measure the extent of the disincentive
effects would require an extensive study of its own, a study beyond the scope
of this report. Given that the domestic and international grain markets are
fraught with distortions of all kinds - taxes, tariffs, and various kinds of
subsidies, it would be difficult to identify those costs which are attribut~
able to the ration system alone.
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3. Leakages

For the sake of this discussicn, let us suppose that households
below the median in income constitute the needy, and are the appropriate
target group for a subsidy program. Remember that this is our definition
of a target group, not that of the Government of Pakistan. This bottom 50%
of households represents 39% of the population due to the smaller size of
low-income households. Since one estimate holds that 38% of the population
of Pakistan suffers from some degree of malnutrition, this is probably a
reasonable target group.

We already know that leakages to the nontarget population are sub-
stantial. Increases in the guantity of food consumed by the wealthy canmnot
be considered a nutritional benefit, since we assume that their food con-
sumption even without the subsidy is more than adequate for health.

However, to the extent that they consume ration wheat and sugar
they are benefiting economically from the subsidy. Since the intensity of
consumption of ration wheat by the urban poor is 1.11, and the poor are 39%
of the population, this means that the poor consume about 44% of total
ration supplies, while 56% goes to the nonneedy. In rural areas, where
no targeting to the poor takes place, the intensity of consumption of
ration atta by the poor is only .95. Thus only 37% of ration wheat supplies
reaches the needy there, and 63% goes outside the putative target group.
Furthermore, we have already seen that large portions of the rural popuclation
are not reached at all by the wheat ration system. But this is a ques.ion
of coverage rather than of leakage. Similarly for sugar, the consumption
intensity for the below-median population is .93, which means that only 36%
of ration sugar reaches the group we have defined as the appropriate target.

These leakages figures are extremely high. They represent a total
of 1.39 million tons of subsidized wheat alone reaching the nontarget popu-
lation. Clearly, any means of reducing this leakage, if it did not at the
same time reduce participation by the needy, would improve the cost-effective-
ness picture by making possible a greater nutritional impact for the same
level of expenditure. Narrower targeting might be achieved by creating a
more marked difference in quality between market and ration wheat. It might
also be done by administrative means (setting a cut-off on eligibility), if
a simple way of determining eligibility status could be devised. Of course,
the larger the quality differential, the less the incentive to nonneedy house-
holds to have themselves falsely declared eligible. Extreme caution would
have to be exercised not to create an application procedure which by its
complexity, invasion of privacy, or frequency of repetition would deter from
applying the very people who need the program most.

Another important consideration is that one of the political
strengths of the program is the fact that it is open to all. Administrative
targeting to one portion of the population might reduce its political support.
Also, the political repercussions of cutting a large and powerful group out
of the ration system might be severe. With quality as a targeting mechanism,
the decision not to participate appears voluntary on the part of the consumer,
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and such targeting is therefore politically more acceptable. An experiment
under way in Bangladesh, distributing the inferior grain sorghum in the
ration system, should shed some light on the effect of a really large quality
difference on ration food consumption patterns (Karim et al. 1979).

B. Costs and Effectiveness

Earlier we presented a very approximate calculation of average
calorie and protein increment which can bz attributed to the ration and
subsidy prograns. In urban areas, the increment to the below-median income
group was estimated to be 114 calories and 4 grams of protein per person
per day.

Using these figures, we can estimate the cost of delivering this
increment to the target group. Since urban dwellers constitute about 25% of
Pakistan's population of 73 million people (1972 census projection for 1976-
77), about 18 million of its people live in cities. The urban target group,
that is, the bottom 39%, is thus about 7 million individuals. Seventy-three
percent .of ration food is distriubted in urban areas, so we have estimated
the cost of the urban distribution program to be 73% of the government's
total subsidy cost of the ration-shop system, amounting to 984 million rupees
or more than 98 million dollars. This is probably a slight overestimate,
since transportation costs are greater to rural areas. Thus, the cost aof
delivering to the lower 40% urban income stratum an average incremental 114
calories and 4 grams of protein per day through the ration system is found
to be Rs 140 per person per year, or 0.38 rupees or 3.8 U.S. cents per day.

In rural areas, the average per capita daily increment in calorie
and protein intake, based on income elasticities of demand, is a negligible
16 calories and less than one gram of protein. However, the rural ration
program reaches a very small proportion of the rural population. Let us
vonsider only those ration shops which sell wheat all year round. These
serve 33% of the population of rural Baluchistan, 66% of the population of
rural NWFP, and only 6% and 7% of rural Punjab and Sind, respectively.
Although clearly a larger proportion of people are reached in the neediest
areas, the number of rural dwellers reached by the program is only 9% of the
rural population, a total of about five million individuals. Of these, only
39% or 1.95 million constitute the target group of persons in households
with below-median incomes.

If the rural expenditure on the ration program is divided by the
number of target recipients, a per capita yearly cost of delivering the
putrients of Rs 170 (U.S. $17.00) is obtained. The figure is somewhat
misleading on several counts. First, it assumes full participation in the
ration program by the target group, and this is not the case. In Sind, for
example, almost no one buys ration atta even in the few locations where it
is offered. Also, this figure cannot be applied to the cost of extending
the program throughout the rural areas, since costs might well increase as
more and more inaccessible areas are brought into the system. On the other
hand, however, it should be noted that these calculations underestimate the.
potential effectiveness of the program as well as its cost by ignoring the
ishops where wheat distribution is scasonal. In these areas, the role of the
ration in providing a floor on household wheat consumption may be critical.
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These calculations define, as the target population of the wheat
subsidy, all those in households with incomes under the median (calculated
separately for rural and urban areas). Individuals in these households
benefit from increased consumption only to the extent that they are recipi-
ents of the food. A price subsidy on a food staple, such as that on wheat
in Pakistan, is not specifically aimed at reaching the traditional wvul-
nerable groups, that is, pregnant and lactating women and children under
age three, which are frequently targeted in programs expressly concerned
with affecting nutritional status.

In the following paragraphs, the cost of the program will be cal-
culated as if only pregnant and lactating women and children under three
were the target group. This is done only for the sake of comparability
with other interventions. It does not make sense to do this for a program
which affects consumption only at the household level. Given the lack of
information on intrafamilial distribution, we will assume that the benefits
of subsidized wheat distribution are equally distributed within the house-
hold regardless of age or sex, although this assumption is undoubtedly
false. IL will thus be possible to compute the total number of target
group members in the pupulation and to calculate the cost of delivering
a calorie and protein increment to this population, considering benefits
to other household members as leakage or waste.

The total number of women and children under age three in the
Pakistan population was calculated by applying percentages derived from
the 1962 census of West Pakistan (published in 1966) to the estimated
total 1977 population of 73 million. This was done because the more
recent census breakdowns by age and sex were not yet available in the
United States. The number of pregnant and lactating women was calculated
by applying percentages derived from the Pakistan Fertility Survey pub-
lished in 1976, which had a nationally representative sample. Clearly,
the resulting figures were approximate.

On the basis of these calculations, there were 5.4 million
pregnant or lactating women in Pakistan in 1977: 4.1 million in rural
areas and 1.3 million in cities and towns. There were 6.8 million children
under three years of age, of whom 5.2 million lived in the country side
and 1.6 million in urban areas. The total number of vulnerable group
members in urban areas was thus 2.9 million, of which we may estimate
that 40% fell in the below-median income class. Hence, there was a
"yulnerable" target population of 1.2 million, or 17% of the low-income
target group previously discussed.

Since the total cost of the program does not change along with
our definition of the target population, the cost for the increment of
114 calories and &4 grams of protein per target group member per day must
2 increased in inverse proportion to the size of the target group with
respect to the previously defined target population. This calculation
results in a daily cost figure of Rs 2.25 (U.S. 22¢), or Rs 813 (u.s.
$81.30) per year. A similar exercise could be performed for rural areas.
The cost of the rural program calculated on the basis of target-group
pregnant and lactating women and children under three is Rs 2.74 (27 ¢)
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per day or Rs 985 (U.S. §98.50) per person per year. The low level of bene-
fits for this cost is hardly worth considering. However, the benefits of
the program in rural areas could easily be increased disproportionately to
the costs by using the available distribution system to distribute more,
and more easily targeted foods.

These computations have been made to illustrate the steps one
would go through to estimate costs relative to nutritional objectives.
However, the nutritional objectives tested ought to be those appropriate
to the intervention being evaluated. The accuracy of the results is
highly conditional on the validity of estimates and assumptions noted
earlier.

Such figures are not very informative or practically useful. The
Pakistan wheat ration is quite clearly not designed to reach only the vul-
nerable groups in the population. For a price subsidy to achieve that
goal, quite different foods would be subsidized: not the major grain
staple, but foods with a particular appeal to pregnant and lactating
women and children. Subsidy programs in other countries (notably Colombia's
food stamp program and the WIC program in the United States) are directed
at commodities such as milk, eggs, and specially fortified cereal foods.
Such programs may be combined with advertising or education to promote
consumption of these foods by the vulnerable groups. Although such a
strategy for price subsidization is feasible, it is not a part of the
existing ration and subsidy system in Pakistan.

The reason for lcoking at Pakistan's system of subsidies is to
show that a i~ price program developed for other reasons has the poten-
tial for making nutritional improvements as well. The cost estimates
jeveloped in this section have been weighed against the presumed nutri-
tional gains from the program. However, the program would exist regard-
less of its specifically nutrition-related effects. Its political and
sconomic benefits should also enter into the cost and benefit equation.
Its nutritional benefits might even be considered a "free" bonus. Oaly
in the last few years has autritional improvement been mentioned as a
ration program goal. This new focus may open the door to program
podifications designed to improve the nutritional cost-benefit equation.
The cost of these modifications might justly be weighed only against
their nutritional consequences, but the cost of the program itself must
be balanced against the whole range of political, economic, and social
welfare benefits which it is intended to achieve.

C. Nutritional Jmpact

For a subsidy program to have a nutritional imp:ct, it must
result in an increase in the consumption of deficit nutrients by the
deficient pepulation. A look at some of the relationships among ration
wheat consumption, staple grain consumption, income (measured in temms
of expenditure), and nutritional status may provide a fuller understand-
ing of the ration system's nutritional significance. The oaly available
measure of nutritional status has been anthropometry. In this discussion,
the measure is the degree of malnutrition of the most seriously affected
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child under age five in each household. Children have been classified
according to the McLaren and Read (1972) and the Waterlow (1973) methods,
in which low numbers indicate more serious levels of growth retardation.
Households without children have been excluded from these calculations.
A series of regressions was run using as a dependent variable the dichoto-
mous variable ‘"presence of a malnourished child in the household.”
This variable was determined separately using the McLaren and the Waterlow
standards.

In urban areas, it was found that neither the total quantity of
ration atta consumed by the household, nor the percent of total grain
consumption which was in the form of ration atta showed a significant
relation to the presence of a malnourished child, when income and number
of household members were entered first in the regression equations. Per
capita consumption of grain showed a small but statistically significant
negative relation to the percent of ration atta consumed. Per capita
grain consumption was most strongly positively related to income, and
negatively to the number of household members.

These findings do not indicate that the ration system has no
effect on grain consumption or nutritional status. On the average, ration
atta represents 45.5% of total grain consumption of urban households; this
percentage is higher in low-income groups. Total grain consumption is
negatively related to the percent of ration atta, because those who can
afford to consume more grain rely less heavily on the ration system.
It appears that the ration system in urban areas provides a minimum level
of consumption, above which the relatively better off population purchase
additional quantities. The effect of ration fuod consumption is not seen
in superior growth levels of children, because the per person monthly
income increment from the ration is not large enough to increase calorie
and protein consumpition sufficiently to meet nutritional requirements.
Intrafamilial foud distribution patterns may also reduce the actual
incremental nutrients going to the preschoolers, and thereby reduce
nutritional impact. One cannot compare equivalent low-income families
who do and do not consume ration atta, because consumption of ration atta
is almost universal among the urban poor. Nevertheless, it is likely
that, in the absence of the wheat subsidy, food consumption by poor
families would decline.

In rural areas, a relatively small number of ration shops sell
subsidized wheat. Considering only those areas where wheat is sold, we
have found that when income and provincial variation were controlled,
there was a slight positive relationship between percent of ration
atta consumed and nutritional status as measured by the McLaren method.
This may indicate that the availability of ration atta enabled the house-
hold to consume more food than would otherwise have been possible. Income
is more strongly positively related to household and per capita grain con-
sumption levels in rural than in urban areas. The consumption of ration
atta there shows a stronger inverse relation to income. Even with income
controlled the availability of home-produced wheat in rural areas shows a
significant inverse relation to the use of ration wheat. This means that
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the ration is used by the relatively needy and by those who do not or
cannot produce their own grain. In regions where ration wheat is avail~
able, it constitutes 27% of total grain consumption on the average. Once
again, these findings seem to indicate that the subsidy plays a positive
role in maintaining existing levels of consumption.

D. Improving Dietary Benefits of the Ration System

The dietary benefits of the ration system are determined by sev~
eral factors. These include the choice of commodity to be subsidized, the
size of the ration, the price (both relative and absolute) of the subsi-
dized food, and the coverage of the population by the system. Changes in
any of these factors would affect the magnitude of the dietary benefits of
the program, but at different costs and with different consequences for
leakages. Also, of course, some changes are politically more feasible
than others.

There are a number of ways in which the mix of subsidized com=-
modities might be changed. One way would be to shift to a relatively less
desirable grain, such as sorghum, as was tried experimentally in Bangladesh
(Karim et al. 1979). This, as we have discussed, would probably result in
a much narrower targeting of the program toward the needy. It would
undoubtedly reduce the dietary benefit of the program, since fewer people
would take advantage of it. Even at very low-income levels, people devote
some money to improving the perceived quality of their diets, at the
expense of quantity (McCarthy 1975), although this apparently takes place
after a minimal level of nutritional adequacy has been reached (Poynor
1976). Considerable political resistance would certainly meet any
attempt to substitute coarse grains for wheat in the ration system, but
this could be mitigated by allowing consumers a choice of less wheat or
more of the inferior grain for the same cost. This might result in the
peediest consumers choosing quantity in preference to quality, which
might increase the program's nutritional benefit to that group.

Another way to improve the benefit of the program might be to
subsidize a low-prestige pulse, such as gram, along with wheat. This
would promote consumption of the complementary proteins to those in
wheat, thus improving both the overall nutritional benefit and that
derived from the wheat alone. The logistics of including pulses in the
subsidy program would be different from those for wheat, since processing
is not centralized, and government procurement does not take place at
present. However, this would not be an insurmountable problem. Expansion
of the number of commodities subsidized would be politically popular. It
might also be quite expensive, if many people chose to purchase the newly
subsidized foods. A possibility for minimizing the additional cost would
be to select a low-prestige food and to tie its sale to the purchase of
the less desirable grain.

Increasing the size of the atta (or, in rural areas, gundum)
ration would be expected to increase consumption and therefore to have
positive dietary impact, although this could be very costly to the govern-
ment. It would probably be less costly, and entail less leakage, than
lowering the price, however. The reason is that the needy are more likely
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than others to buy all of their quota at the shop, so only the needy would
be likely to take advantage of an increased allotment. If the price were
lowered, all ration atta consuners would benefit, even those who are not
economically needy. Furthermore, if the price of the ration were lowered,
the dietary impact would only be that measured by the increased real
income of the consumer. If the size of the guota were inzreased, con-
fners could only take advantage of the change by purchariag more wheat,
so substitution might be less. As we have mentioned, increasing the
quality differential between ration and free market grain would also
control leakage.

We have shown that coverage in urban areas is virtually 100%.
Availability of subsidized wheat in rural areas is quite limited, however.
It is likely that increasing the availbilit of subsidized wheat in these
areas would greatly increase the dietary im: -:t of the program, since we
have found that rural consumers do d=pend on the market for much of their
grain consumption. As we have discussed, it would be important for the
sake of cost control to target the program in rural areas by subsidizing
a less desirable product such as atta or a mix of atta with another
grain flour, or by some other means.

A decision among these variovus methods for increasing the dietary
impact of the ration system would have to be based on estimates of cost
and political acceptability, and on the analysis of the nature of existing
nutritional problems. It would be important to know whether undernutrition
is common in the rural areas not now served by the program, for example.

The point should perha,s be made once again that if the kind of
undernutrition is prevalent which is caused by maladaptive dietary prac-
tices such as denying food to vulnerable group members or cooking in a
way which loses nutrients, then subsidized food distribution, in the
absence of other interventions, will not be able to alleviate the problem.

E. Consequences of Eliminating the Wheat Subsidy

In view of the ;~oularity and visibility of the wheat subsidy
program, the political consequences of attempting to eliminate it are
likely to be disastrous. The experiences of Egypt and of Sri Lanka in
attempting to reduce or eliminate a food staple subsidy bear this out.
Since the Pakistani program involves limitations on quantity and a flex-
ible price structure, and is rapidly reducing its dependence on imports
(at least for the present), it is unlikely that the cost of the program
would become so prohibitive that the whole system would have to be dis-
banded. If the food situation should aver deteriorate temporarily so as
to require a return to imports, this is likely to be precisely the time
when domestic supplies would be scarce and prices high, and the consumer
protection afforded by the ration shop with its excellent coverage would
be most needed.

It is sometimes asserted that food subsidies are a wasteful,
consumption-oriented expenditure, and that they are contrary to the dic~
tetes of fiscal responsibility, which would argue for expenditure on
productive investment. Of course, much has been written about the role
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of nutrition programs as an investment in productive human capital, and
this would argue in favor of subsidies which in fact improved the nutri-
tional ststus of the poor. A concern for equity and for improving the
lot of the poor would also argue in favor of such programs.

fnother approach to this issue is to look at the macroeconomic
effect of the food subsidy on the economy as a whole. McCarthy and Taylor
(1977) have done this for Pakistaa, and have developed cnother persuasive
argument against the elimination of an existing food subsidy. They point
out that demand for staple foods is relatively price and income elastic.
Elimination of the subsidy would of course drive the price of wheat up, and
thus raise the cost of living for all, but disproportionately among the
noor. Due to the inelasticity in demand, the percentage decrease in
quantity purckased would be less than the percentage increase in price.
The population as a whole would thus devote a higher proportion of its
income to food and consequently a smaller amount of income would be used
for the purchase of other goods. This would have a negative, contraction-
ary effect on the economy as a whole.

Through manipulating a macroeconomic model of Pakistan's economy,
McCarthy and Taylor estimate that a doubling in the market price of wheat
(probably an overestimate of the effect of eliminating the sursidy) would
result in a drop of 2.6% in real GNP. They also conclude that caloric
intake would be reduced among the poor in both urban and rural areas.
Interestingly, they find also that increased government expenditure in the
amount saved by eliminating the subsidy would not restore the calorie
consumption of the poor to its subsidized level.

Although precise figures are subject to question, the general

dynamic by which reduction of the subsidy would result in an economic
contraction appears to be reasonable.

VII. CONCLUSIONS AND RECOHMMENDATIONS

The findings of the ration-shop study support a number of
assertions about the influence of various design factors on the effective-
ness of a price subsidy program. They suggest that quality can in fact
oe used as a mechanism for targeting a food subsidy. Although the tar-
geting effect observed in the study is not very strong, neither is the
quality differentiation. This consideration could be applied to the
gelection of other foods to subsidize. Gram, for example, as well as
being an excellent source of protein, exhibits a consumption pattern
quite strongly biased toward low-income consumers. Limiting the quan-
tity of wheat available at the subsidized price has contributed to the
viabitity of the program by controlling its total cost, although it
also limits the benefit of the program. We have seen that the Ilow
quality of ration wheat and its availability on the free market reduce
incentives for diversion of ration supplies; shops almost never run out
of atta. Running out of sugar is more common, since sugar is in great
demand and is not legally available elsewhere. Hence, the incentives for
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black-marketeering in sugar are strong. Due to the use of a quasi-market
distribution system, which is decentralized and depends on private entre-
preneurial initiative, the number of shops and the coverage of the popu-
lation is very high: the syste=m reaches 90% of the population.

Although the study shows that leakages in the ration system,
that is, sales to nonneedy households, have been considerable - more than
50% - it still has found that in terms of cost for nutrients delivered, the
program has been relatively ccst effective in urban areas. Estimated nutri-
ent increments of 114 calories and 4 grams of protein daily per capita cost
about Rs 140 per member of the urban target group family per year. In rural
areas, the increments are considerably lower and the cost somewhat higher:
Rs 170 per person per year for very little consumption benefit.

Obviously, if one only considers the particularly nutritionally
vulnerable and pregnant and lactating women as the target group, them the
annual per capita costs would be much higher (Rs 813 urban and Rs 1000
rural). However, the program is not designed specifically to reach these
groups, but rather serves as an income transfer mechanism for the whole
family.

Wheat distribution in rural areas is extremely limited: less
than 10% of the rural population has access to subsidized wheat. The study
has found that even in rural areas most people purchase wheat from the
market, and that the lower income population is least likely to have access
to home-grown wheat. Therefore, a market price intervention might in fact
be nutritionally effective in rural areas.

The ration-shop program enjoys strong public support, and elim-
inating it would probably not be politically feasible. Even if it were,
doing so would be fiscally unwise. In addition to the fact that the sub-
sidy improves nutrient :onsumption in the low-income population, it also
stimulates total economic consumption. If the price of all wheat rose
to unsubsidized levels, ali groups, but particularly the poor, would be
forced to spend more on food, since demand for food is relatively inelas-
tic. They would therefore have less income available to spend on nonfood
items; this reduction in nonfood expenditure would be likely to have a
substzntial contractijonary effect on the economy as a whole.

These findings are to some extent unique to the Pakistan system.
However, the principles derived can be applied to a variety of other
settings, if appropriate caution and common sense are used.
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CHAPTER FOUR FOOTNOTES

1The data on which this chapter is based were collected as part of the
Pakistan Micronutrient Survey of 1976, a national-level nutrition survey
undertaken by the Nutrition Cell, Planning Division, Government of Pakistan,
using funds from the Planning Division and from the U.S. Agency for Inter-
national Development. A complete description of the sample, the survey
method, and copies of the survey instruments may be found in Rogers (1978).

'2An important corollary to this is that a program may have significant
nutritional consequences, even though it was initiated and is maintained
for other purposes. In such a case, evaluation is concerned with the
primary objectives of the program, although a nutritional consideration

may strengthen the case for maintaining, eliminating, or modifying it.

3EIasticities of demand are a measure of how responsive demand for a good
is to changes in price or income. The price elasticity of demand is the
percent by which demand changes in response to a 1% change in price. Price
elasticities are u3jually negative, since, when prices go up, demand usually
goes down. Simila‘ly, income elasticity of demand is the percent by which
the quantity dema ded changes in response to a 1% change in income. For
most goods, income elasticities are positive, because, when incomes go up,
people can and do buy more. Income elasticities are regative however,
for inferior goods, because, as soon as people can af.urd to, ‘hey stop
buying the inferior goods and start buy higher quality substitutes.

The concept of elasticity of demand is usually applied to aggregate
demand figures, not household demand. In this case we are concerned with
the effect of price and income changes on the diet and we can derive more
useful information from a household-level analysis. Elasticity is a rela-
tive, not an absolute measure. If very little of an item is consumed,
then even if income elasticity is very high and the quintity demanded
doubles, the absolute amount consumed may still be very small.

aThe data reported here were all based on the Micronutrir . Survey, which
collected information about both the ration system and her ¢h care delivery.
The sample studied in the survey was randomly chosen to represent the whole
population of Pakistan, excluding the northern and tribal areas. These
areas account for no more than 5% of the population (1972 census).

5These were calculated by regressing the log of per capita consumption on
the log of total household expenditure for above- and below-median expendi-
ture groups, separately for urban and rural areas.

6One reason for this is that consumption of home-produced wheat, which is
of course obtained in whole-wheat form, is very strongly positively related
to income.
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7Stronger arguments are the considerable expense of distributing wheat in
these more expensive rural areas and the relatively lower political vola-
tility of rural dwellers compared with city workers.

Bwe are concerned here with budgetary outlay for the ration program.
Obviously, there is considerable revenue forgone to the government and
to sugar producers, bescause of the decision to restrict completely any
international trade in sugar. Before 1973, the government expended sub-
stantial foreign exchange due to high levels of sugar imports since demand
was so high. Statutory rationing of sugar after December 1972 was insti-
tuted, in order to conserve foreign exchange and still make sugar available
in a politically acceptable way.

9A cost estimate for 1974-1975 may be found in Rogers and Levinson (1976).
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CHAPTER FIVE

CASE STUDY: SUBSIDIZED MILK DISTRIBUTION IN MEXICO*

1. INTRODUCTION

This chapter examines the Mexican government's subsidized milk
distribution system operating in Mexico City. The program is based on
reconstituted, ccmmercially imported, powdered milk. Thus, it represents
a nationally funded food program drawing on the international commodity
markets. The case was selected to provide a contrast to the Pakistan
ration system discursed in the previous chapter: the Mexican system oper-
ates only in the capital area, involves only one product, and utilizes
computer-based ration card procedures. Of particular interest are the
elements of community participation and its efficient administrative
system.

The paper will first present a brief overview of the program and
then examine specific program design characteristics. Finally, the costs
and nutritional aspects of the program will be discussed.

II. PROGRAM QVERVIEW

The milk progism serves Mexico City, whose 12 million inhabitants
make it among thc biggest cities in the world. There were over a quarter
million recipients in 197/. The program has undergone many changes over
the years. Beginning as part of a larger food distribution program, it
was subsequently separately organized into independent centers. Although
; the original rationing system employed had many administrative problems
ncluding long lines and reselling of milk by recipients, the current
iystem is very expeditious and efficient.

CONASUPO, the government's food marketing agency, imports the
sowdered milk, and its subsidiary, LICONSA, reconstitutes it (see Table 12).
Mflcial statistics show chat the program expanded 44% between 1971 and
976, to reach an annual production volume of 274 million liters (see
"able 13). LICONSA's production represents a 23.3% share of the milk
iarket in Mexico City and a 4.0% share nationally. It is estimated that
lomestic production will fall short of demand by 373 million liters.!
.ICONSA sells the milk at a U.S. $.03 loss per liter. The subsidized
)rice is less than half the price of milk sold on the free market.

"he primary authors for .his case study are Catherine Overholt, Eileen
Kennedy, Federico Sanchez, Adolfo Chavez, and James Austin.



- 80 -

TABLE 12

PURCHASFS OF MILK POWDER OF LICONSA FROM CONASUPOl

FOR _THE PERIOD 1971 TO 1976

Year Milk purchases Average price of
(metric tons) milk powder (US$ per xg)

1971 16,306 0.42

1972 15,530 0.61

1973 17,307 0.60

1974 23,453 0.81

1975 18,837 0.89

1976 15,223% 0.94

v/ CONASUPO is the only entity, public or private, which is

empowered in Mexico to purchase milk in the international
market; hence LICONSA and other organizations are secondary
purchasers.

2/ Purchases for the period January 1 to August 31, 1976.

Source: LICONSA 1976.
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TABLE 13

LICONSA REUYDRATED MILK PRODUCTS, 1971-1976
(thousands of liters)

Production Production Daily Installed /
Year Volume Index Average Dally Capacity=
1971 190,416 100.0 635 720
1972 176,153 92.5 587 720
1973 196,766 103.3 656 1,000
1974 231,143 121.4 770 1,000
1975 256,631 134.8 855 1,000
19762/ 274,512 144.2 915 1,000

1/ On the basis of three ‘8-hour shifts.

2/ Production figures. for 1976 are estimates based on real data for
the period January 1 to August 31, 1976; linear extrapolation
has been used.

Source: LICONSA 1976.
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I111. PROGRAM DESIGN

The key program characteristics which will be examined in this
section are the following: recipient selection procedures, participant
profile, ration card issuance, ration redesption, milk delivery, and
product composition and use.

A. Recipient Selection

1. Eligibility Criteria

Eligibility for the LICONSA milk distribution program (MDP) is
based primarily, but not exclusively, on the presence of children (health
need) in the family and on the income of the head of the household. Pro-
gram eligibility is established, in general, by the Social Work Department
(SWD) of LICONSA on the basis of a brief socioeconomic study. In addi~
tion, a person will be admitted to the program if they show medical certi-~
fication of need, regardless of sex or age.

a. Family Composition and Size

Children under 12 years of age are eligible, &s well as pregnant
and lactating mothers. The elderly and "habitual milk consumers"2 are also
eligible for the program. The number of children and other eligible
members in the family determines the amount of wilk the family receives
each week.

b. Income

This is mnot a strict criterion for eligibility. »}».wmilies in
which the head of the household earns $10,000 pesos (U.S. $442.47) per
month and in which there is not a large number of children (more than 6)
dre not normally considered eligible. This income level is not a rigid
cut-off point, and a milk allowance may be made to a family that is
defined as needy by the head of the Social Work Department. (In Mexico
City the minimum legal salary is 3,100 pesos per month or about U.S. $140.)
Milk distribution centers were originally set up in low-income neighborhoods
to reach the poorer segments of the population.

c. Age of the Children

Twelve years of age is considered the upper limit for eligibility
(school age in Mexico), but this is not a rigid criterion, and in some
cases children in their early teens may be included in the program. Thus,
there is not a strong orientation toward targeting the program to the more
nutritionally at-risk preschoolers, although a radio and poster promotion
program has emphasized the need to give priority to children when milk is
scarce.
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2. Mechsnisms for the Application of the Eligibility Criteria

The nomination of cacdidstes to the milk distribution program is
done by a Consumer Committee cousisting of community volunteers who brimg
the family to the attention of the social worker (SW). The SW then col-
-lect.s the socioeconomic information of the family to ascertain its eligi-
bility. If the family is eligible, the SW places that family's name on
the waiting list.

The information for the socioeconomic study is usually obtained
frcm the mother at the milk distribution center or in the offices of the
' Social Work Department. In a spall number of cases, the information is
;verified by the SW through a household inspection. Because the SWs are
aften overworked, it is ualikely that the household visits are carried
out in more than 5% of all cases. The socioeconcmic study contains the
following information: name, address, occupation, and salary of the head
of the household, name of the employer, and family composition (names,
relationship, age sad sex of the other family members).

The existence of the Consumer Comxittee does provide an indirect
opportunity for verification of information. Since there is always a wait-
ing list, this suggests that there ie pressure from the population to par-
ticipate in tbe program, and that those outside the program may point out
to the SW that there are families in the program that are undeserving. In
our field survey, we bave attempted to determine whether the members of
the program felt that there were substantial nuzbers of people receiving
milk who should not be in the program. Their inswers have indicated that
there may be a small number of such nonneedy fzailies.

The Consumer Committee represents an interesting attempt to
elicit local participation. These committees are supposed to provide com-
sunity outreach (idzntifying the needy), as well &s assist in the milk-
distribution centers. A survey of 1,058 LICONSA participants in 1976 has
revealed that these committees have functioned fairly well.3 Avout B82%
of the respondents have had no complaints about the Consumer Committees,
and have felt that they have improve’ the orderliness of the distribution,
helped resolve disputes, and kept the distributiou centers cleaner. Still,
paly 38% have thought that all is well and no changes are needed. The
flegree of ccmmunity involvement in and representativeness of the Consumer

ittee is questionable, given that 76% had not known how it was formed
pnd 40% had not known aay of its members.

9. Duration of Eligibility

Duration of eligibility is practically indefinite, but a new
stion card must be obtained every six months. This process is almost
utomatic, but in thecry it results in sn opportunity for screening that
y result in the removal of some families from the program. Whenever

b family desires a modification in its status (i.e., change in time, loca-
Bion, or frequency of purchase), this creates the opportunity for very
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close scrutiny of that family by the SW and to some extent by the Consumer
Committee, again with possible removal of the family from the program. In
practice, it is probably not easy to remove a family from the program.
Attrition is more often the result of a decision on the part of the family,
either because it has moved to a different location, or because it has
forfeited its right to the program by continued tardiness, or unexplained
absences, or loss of card.

4. Promotional Aspects of the Milk Distribution Program

Aside from a biweekly newsletter and some radio advertisements,
there is little direct promotion of the program. On the other hand, indi-
rect advertising methods are in constant operation. The presence of the
LICONSA milk tank trucks and of the CONASUPO transportation fleet are the
most visible reminders of the program. The large number of milk distribu-
tion centers, distributed strategically in Mexico City, and the significant
number of milk consumers, together with the long-standing of the program
serve as its main promotional features.

B. Participant Profile

LICONSA has no systematic data on either the socioeconomic or
the nutritional status of the participating population.

To obtain this information, an initial field study of 4822 par-
ticipants was undertaken in mid-1977 in collaboration with the LICONSA
Social Work Department (SWD), the National Institute of Nutrition (NIN),
and the third semester students of the School of Social Work of the
National University of Mexico. The surveyed population was drawn from a
random sample of 40 of the more than 500 milk distribution centers. Almost
three-fourths of the heads of households had less than six years of formal
education (see Table 14). About half of the participants were nonskilled,
nonsalaried, or unemployed and half-skilled or white-collar workers (see
Table 15). About one-third of the families had incomes below the minimum
wage (see Table 16). The type of housing is shown in Table 17 and water
and drainage availability is shown in Tables 18 and 19.

In summary, the program beneficiaries appear to be in the lower-
and lower-middle-income strata. Not all LICONSA milk goes through the
milk distribution centers, however. Table 20 shows the other groups of
recipients.

C. Ration Card Issuance

1. Volume of Milk Allowed Per Family

This is determined as the product of the number of deserving mem-
bers (women of reproductive age, elderly persons, and children) times the
standard milk quota of 0.5 liters per person per day. There is a maximum
of 4 liters per family per day.
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TABLE 14

FORMAL EDUCATION OF THE HEADS OF HOUSEHOLDS OF LICONSA PROGRAM PARTICIPANTS

Number of years of formal % of total
education (N=4599)
Leas than Io'years 32.9
4 to 6 years 40.9
More than 6 years 26.2
No answer -
TABLE 15

OCCUPATION OF THE HEADS OF HOUSEHOLDS IN LICONSA PROGRAMS

Type of Occupation % of rotai
(N=6747)
Unemployed 4.4
Non-salaried worker 14.9
Non-skilled worker 29.9
Skilled worker 29.3
ite-collar worker 21.5

No answer -
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TABLE 16

WEEKLY INCOME OF THE HEADS OF HOUSEHOLDS IN LICONSA PROGRAMS

Level of weekly income of / Z of total
the head of the household™ (N=4765)
(Figures in § Hex.)-g/

Without income 1.6
Less than $325 5.5

$326 to $610 20.3

$611 to $814 464.1

$815 to $1,43) 23.6
More than $1,433 4.9

1/ Weekly minimum legal wage in Mexico City is $742 (Mex. Cy.)

2/ Rate of Exchange: $1.00 U.S. = $22.60 Mex. pesos

TABLE 17

TYPE OF CONSTRUCTION MATERIAL IN THE HOUSES OF
LINCONSA PROGRAM PARTICIPANTS

Type of construction Z of total
wmaterial of the house (N=4788)
Tin or cardboard 10.9
Wood 1.6
Adobe 6.5
Brick 48.0
Plastered brick 33.0

No answer -
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TABLE 18

WATER AVAILABILITY IN THE HOUSEHOLDS OF LICONSA PROGRAM PARTICIPANTS ‘-

Type of municipal % of total
service available (N=4803)
Public 6.3
Outside the house 30.7
Inside the houise 63.0
No answer -

TABLE 19

DRAINAGE AVAILABILITY IN THE HOUSEHOLDS OF
LICONSA PROGRAM PARTIGIPANTS

Type of municipal % of total
service available (N=4784)
Open air fecalism 2.8
Latrine/Septic tank 17.2
Municipal drainage 80.0

No answer -



/
Points of Salez’ Free-flowing milk
(liters)
1. LICONSA concessionaires (DCs) 492,800
2. LICONSA-operated MDCs
3
3. IMPI nutrition centers 42,700
4. CONASUPO employees
5. LICONSA employees 2,500
6. Labor unions (government)
7. Cooperative societias
8. Schools, boarding schools, and
day care centers
9. Hospitals and sanitariums
4
10. Ministry of Health and Welfare
11. Detention centers
5
12. LICONSA and CONASUPO courfesies
13. Other delivaries
Subtotals 538,000
TOTAL 920,0C0
1/ Typical day, Spring 1977
2/ Milk is sold by LICONSA to its concessionaires at M§ 1.22 per liter
in the case of both free-flowing milk and 2-liter bags. Milk is
sold by LICONSA to labor unions, cooperative societies, schools,
etc. at prices that vary between M$ 2.22 and M$ 3.00,
are gratis.
3/ Government agency which, among other activities, distributes
free milk and other foodstuffs.
4/ Distributed as part of their social programs.
5/ Milk given as gifts
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TABLE 20

LINCONSA CUSTOMERS1

SOURCE: LICONSA 1976.

Two-1l1iter milk
bags (licers)

241,400
9,200
7,500

15,400

47,700

22,200

7,500
2,800
14,50u
4,300
600

8,900

382,000

Courtesies
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Once eligibility of a family has been established, income plays
no part in determining milk volume allowances, except in the case where
the family chooses to receive a lesser volume (i.e., a lower frequency of
purchase) than it is entitled to. This option is exercised primarily by
those too poor to buy milk every day, even at the subsidized price of
451.25/1iter (1977 prices).

2. Physical Distribution of the ID Card

Thie is the responsibility of the Social Wors Department. The
ration card is generated by the Department with the aid of a compiter.
The SW in charge of a milk distribution center distributes the new ration
card and retrieves the old ones every six months.

A black market in ration cards is of course possible, but it does
not seem likely. The ration card material, security paper with computer-
printed information and a mica-coating, is difficult to duplicate by any
but an organized criminal enterprise. Furthermore, the Consumer Committee
knows the consumers well, since they are members of the community. No
audits are practiced to police the system. The opportunity for fraud
does exist, since the ration cards do not have a photograph, and they
are interchangeable among the members of the family. Thus, they may be
lent or rented.

3. Physical Characteristics of the Ration Card

The ration card is a rectangle of 10 x 15 cm of security paper,
sealed with plastic. The seal not only protects the card but it prevents
it from being modified.

When errors in ration card processing take place, new cards are
made with a typewriter in the Social Work Department and then covered with
mica. This doves create the potential for fraud, since the type of the
typewriter is different from that of the computer.

The ration card contains the following information:

a. The name of the bheneficiary.

b. His or her address.

c. The address of the milk distribution center where it can
be redeemed.

d. The time of day when redemption is possible.
e. Days of the week when milk purchase is possible.

(The color of the card codev for the frequency of milk purchase authorized.)
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4, Function of the Ration Card

The ration card has had a lung evolution, and has been developed
as a response to the problems involved in control of the program. The
ration card has rationalized the flow of goods and consumers through the
system. The long lines and waits at the distribution points have been
eliminated by replacing the "first come, first serve" rule with the pro-
grammed pick-up times. In this sense, the ration card works well, and
it is the single most important feature of the distribution system. The
major disadvantage of the ration card is the large amount of time of the
Social Work Department spent in its generation and distribution.

D. Ration Card Redemption

1. The Redemption Process

Milk consumers arrive at the milk distribution centers between
5:30 and 8:30 a.m. The specific time of arrival is preprogrammed and spe-
cified on the ration card. Consumers must arrive on time, but there is a
15-minute tolerance before a tardiness is marked. The ration card is
examined at the door, while it is being punched by hand by a member of the
Consumer Committee. After the card is punched, the consumer waits briefly
in line inside the buiding, and, when an automatic milk dispensing machine
is freed, he/she places his/her own container in the machine, presses a
button, and obtains 4 liters of milk, avtomatically dispensed into the
container. In the larger distribution centers after receiving the milk
but before paying for it, the consumer walks out of the establishment
through an area that has other CONASUPO line products on display for
sale, such as bread, texturized soybean proteina, chocolate, and sugar.

When the milk consumer is late, the card is punched with a coded
perforation to indicate tunis fuct. Absences result in lack of perforation
Three consecutive, unexplained tardiness marks add up to one absence. In
turn, four unexplained absences are grounds for loss of membership in the
program.

The ration card is issued to a family. Hence, any member of the
family may present the card and purchase milk. This creates the potential
for card transference, but, since members of the Consumer Committee punch
the card every day, they eventually learn to rccognize many of the cus-
tomers, and thus can prevent nonmembers from profiting from the system.
Exploitation of the system by the Consumer Committee is liwited also,
because its members are accountable to the people they represent. When
a member of the Committee or the entire Consumer Committee is a source
of conflict, that member or committee may be removed. Likewise, when a
SW does not live up to the expectations of the wilk consumers, a vom-
plaint may be registered against the SW with upper management, with
adverse consequences for the Social Work Department. It appears that
the program has a system of checks and balances that may be responsible
for its administrative success. Scme of these controls may be used to
further refine the system.
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2. Number of Centers

In 1970 there were 518 milk distribution centers in Mexico City
under the administrative control of LICONSA, the retail food subsidiary
of CONASUPO. At that time, the program was afflicted with numerous opera-
tions problems, particularly, long and embarrassing lines beginning in
the early worning hours, because the system was on a first come-first
served basis.

Presently the speed of milk delivery is 75 persons per 15 minutes,
and each family's daily quota is 4 liters. Overall quota size is adjusted
by frequency. Larger families have the right to come to the center more
often during the week.

In 1974, the jurisdiction over the distribution centers was
transferred to LICONSA. The centers were consolidated so that 356 centers
remained in operation.

No expansion of the distribution net is contemplated at this
time. The centers are operated primarily on a concession basis to pri-
vate enterpreneurs who earn a small fee per liter sold.

The location of centers was initially based on proximity to tradi-
tional CONASUPO stores, since the milk distribution program was an integrul
part of the food distribution program. Later evolution of the City resulted
in some cases of incongruency betwern the location of a center and the need
of the population it was meant to serve. In some cases these centers were
closed, in other cases they were merged with other centers which now cawme
to serve a iarger clientele.

All automated centers are provided with either one or two auto-
matic milk dispensing units. Each unit has a capacity of 2,000 liters.

Personnel needs of the centers are minimal because they are
largely operated by the consumers themselves through the Consumer Com-
mittees. Service in the Committee is voluntary. The coucessionaire is
in charge of the collection of the funds and reimbursing LICONSA.

E. Delivery of the Milk to the MDCs

1. Milk Delivery to the Centers

; Milk is transported from the rchydration plant in Tlalnepantla,
. State of Mexico, to the distribution centers by refrigerated tank-trucks
“of 10,000 liter capacity. Each center receives either 2,000 or 4,000
: liters per day depending on whether the center has one or two automatic
milk-dispensing units. A tank-truck serves approximately 15 ceaters per
“day in preprogrammed deliveries scheduled throughout the day.
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2. Hygiene, Operational Control, and Maintenance of the Centers

After each tank-truck is emptied, it returns to the plant where
it is cleaned, outside and inside, before it is refilled. Control of milk
deliveries is carried out by the Department of Operational Control.

Maintenance of the distribution center is the responsibility of
the concessionaire, who also is responsible for the upkeep of the milk-
dispensing unit.

Civil maintenance of the buildings and mechanical overview of
the milk dispensing equipment is the responsibility of LICONSA. Distribu-
tion centers are served by crews provided with radio-controlled, emergency
service vehicles. €Equipment breakdowns can be rapidly attended to so as
to minimize delays in dispensing the milk.

3. Schedules

The development and modification of schedules is the responsi-
bility of the Distribution Department.

F. The Product and Its Use

Defatted milk powder is purchased by CONASUPO in the international
market. Main suppliers are Canada and to a lesser extent the U.S. Ship-
ments from New Zealand have been discontinued due to high losses in the
transoceanic shipments. Losses by rail are less, so that Canada and the
U.S. have an advantage as suppliers.

LICONSA has its main rehydration plant in the vicinity cf Mexico
City, in Tlalnepantla, State of Mexico. This plant has a capacity of one
million liters per day. At present the plant is operating very near capa-
city with crews round the clock.

The milk is rehydrated with purified water from the artesian well
adjacent to the plant. Coconut fat and vitamins are added before pas-
teurization. (Table 21 presents its nutrient content.) Once pasteurized,
the milk is held at 4°C until it is pumped into the tank-trucks.

LLICONSA operates chemical and microbiologicat quality control
laboratories that certify the quality of the raw materials and the final
products.

With regard to use of the milk by the family, of particular con-
cern is the extent to which preschoolers receive it. The milk distribu-
tion schedule has interesting nutritional and sociological implications
which should be recognized. Since the milk is available to the family

before 7 a.m., it is possible for fathers and other adult members of the
household, as well as for school-age children, to compete for the milk
with the preschool <children therein. Some school-age children are

reached by school breakfast programs later in the day. Our 1977 survey
has revealed that teenagers and adults have also been consuming the LICONSA
milk (see Table 22).
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TABLE 21

COMPOSITION OF LICONSA MILK

IngrediEEE Amount (gms/liter)
Skim milk powder 79.€9

Milk whey powder 5.31
Coconut oil (hydrogenated and

deodorized) 32.00

Water 883.00
Vitamin A 3,300 I.U.
Vitamin D2 330 1.U.

LICONSA milk has the following nutrient profile (grams of nutrient
per liter; amounts are approximate): Energy (in kilocalories) 618,
protein 27.5, fat 32.6, lactose 46.7, calcium 1.3, phosphorus 1.0,
vitamin A 3,300 I.U., vitamin 02 330 1.U., ritoflavin 0.032, a >rbic
acid 0.001, and niacin 0.001.

Source: LICONSA 1976.

TABLE 22

INTRAFAMILY MILK DISTRIBUTION IN THE LICONSA PROGRAM

Do you give milk to . . . Z Yes % No
The child v der 2 years of age? 96.0 3.2
The child from 2 to 5 years? 100.0 0.0
The child from 6 to 12 years? 100.0 0.0
The adolescent from 13 to 18 years? 70.0 30.0
The adult frow 19 to 60 years? 82.7 17.0

The elderly? 12.7 87.3
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Most of the time the milk given to preschoolers is boiled (see
Table 23). LICONSA milk is pasteurized, and therefore does not need boil~
ing. However, 71% of the people do not refrigerate their milk and 59%
do not consume it all on the same day (see Table 24). Thus, the risk of
contamination is high, so that boiling is advisable.

IV. PROGRAM COSTS

A. Materials and Production Costs

In the international market, CONASUPO purchases milk which it
resells to LICONSA. The cost of skim milk to LICONSA is M$11.00 per
kilogram, fob.

The production cost of the rehydrated, fortified, full-fat milk
is M$1.49 per liter (based on 1977 volume). This figure includes the cost
of raw materials, maintenance of plant, labor, processing costs, and depre-
ciation. The added cost of packaging the milk in 2-liter, polyethylene
bags is M$0.19 per liter.

B. Distribution Costs

The cost of delivery of the free-flowing milk on April 30, 1977
was estimated to be M$0.11 per liter, and MS0.21 for the packaged milk,
Milk is transported in bulk in refrigerated tank-trucks of 13,000-liter
capacity owned by LICONSA. Packaged milk is transported in flat-bed trucks
of 9,000-liter capacity. Each polyethylene bag contains two liters of
milk. Milk bags are handled in plastic baskets which carry 10 two-liter
bags.

C. Sales Costs

The cost of sales figures, per liter, on the 30th of April, 1977,
were M$0.27 (bulk) and M$0.13 (pack). Cost of sales included a M$0.03 per
liter commission ta the concessionaire for either bulk or packaged milk.
Other costs included were rent of the building, power and water, civil
maintenance of the building, and maintenance of the milk-dispensing equip-
ment.

D. Eligibility Certification Costs

This item is included as part of the cost of the Social Work
Department. It is M$545,058 per month or MS.024 per liter.

E. Promotional Costs

There is no formal promo.ion program. Therefore, the cost of
this activity is nil.



- 95 -

TABLE 23

FORM OF FEEDING OF MILK TO THE PRESCHOOL CHILD IN
THE LICONSA PROGRAM FAMILIES

Porm of administration Number of familias that use 2 of total

this mode of administration (N=3729)
Fresh 853 22.9
Boiled 2,473 66.3
Blended 1,481 39.7
With box cereals 558 14.9
In gruel or soups 2,482 66.6
No answer 1,093

TABLE 24

MILK HANDLING PROCEDURES BY LICONSA PROGRAM FAMILIES

Questions: Z Yes % No
Do you boil the milk? 61.8 38.2
Do you refrigerate the milk? 28.6 71.4

Do you consume all your milk
on the same day? 40.6 59.4

Do you give away or exchange rome
milk? 1.0 99.0

-Does the milk spoil frequently? 3.0 87.0
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F. Administrative and Information Control Costs

Cost of administration on the 30th of April, 1977, was M$0.096
per bulk liter and M$0.104 per packed liter. This was equivalent to 5%
of sales.

The computerized information system is used to control payroll,
concessionaires, shipmeats, accounting, ration cards, and warehousing.
The Information Department controls all uses of the computer. The cost of
this department is M$686,800 per month. The computer is used 60 hours
per week, with 70% of its time devoted to the milk program and the rest to
the other LICONSA products. Computer time allocated to the milk program
is divided as follows: 60% to control of concessionaires, 30% to distribu-
tion, and 10% to milk consumers. Cost per liter is estimated at $.021.

G. Investments

Total investment: M$120 million.

Investments Production Distribution Sales Administration
Milk* 23.4% 5.1% 19.8% 23. 8%
Nutrimpi®* 17.5 - - 2,6
Conlacw 5.2 - - 2.6

*Depreciated by 30%.
“*Depreciated by 10%; Nutrimpi are nutrient dense wafers.
***Depreciated by 80%; Conlac iz an infant formula food.

Dispensing units represent an iavestment of M$22.5 million. The
cost of each automatic milk-dispensing unit is M$310 to $350 thousand.

Gross capital investment M$180 million
Depreciation (cumulative) 80 million
Fixed capital investment 100 million

H. Total Costs

Table 25 presents production cost and gross revenue figures for
the 1971-1976 period. The estimated per liter costs, revenues, and sub-
sidy level as of 1977 are show: in Table 26. The subsidy is about M$0.76
or U.5. $0.03 per liter, or around U.5. $6 million per year on annual
sales of about 200 million liters. This subsidy is offset in part by
higher revenues on sales of other LICONSA products and on sales to other
customers.
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TABLE 25

LICONSA MILK SALES AND PRODUCTION COSTS

Year Production Cost of pro- Sale price at Gross revenues
volume duction the MDCs from milk sales
(Thousands of (M$/liter) M$/1liter) (Thousia)\d?/ of

liters) M$)= =
1971 190,416 0.74 0.80 137,559
1972 176,153 0.96 0.80 134,266
1973 196,766 1.02 1.25 217,59
1974 231,143 1.28 1.25 287,632
1975 256,631 1.38 1.25 329,874
19762/ 274,512 1.51 1.25 167,518

1/ Not all of the milk produced by LICONSA is sold at the MDCs. The
milk sold to labor unions and cooperative societies c:.rmands a
higher price, while some milk is distributed gratis.

2/ 1In 1975 rehydrated milk sales represented 62,57 of sales revenues
for LICONSA. Other significant sources of reverue: that year were:
evaporated milk sales 28.2%, infant formula (CONLAC) sales 6.0%;
and the sale at the MDCs of nondairy CONASUPO line products 2.4%.

3/ Production and revenue figures for 1976 are estimates based on
data for the period January 1 to August 31, 1976; linear extra-

polation was used.

Source: LICONSA 1976.



LICONSA MILK PRODUCTION COST ANALYSIS - 1977

1/

Cost Item—

Production

Distribution

Sales

Eligibility Certification
Administration

Computer Control System

Total
Sales Price

Subsidy

1/ Excludes depreciation.
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TABLE 26

M$/liter

1.49
A1
.27
.02
.10
.02

2.01

74.1
5.5
13.4
1.0
5.0
1.0
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V. NUTRITIONAL ASPECTS

During May 1978 a second field study of 400 families was under-
taken with the collaboration of the Nutrition Division of the National
Nutrition Institute. The objective was to assess the nutritiomal impact
of the milk program. The 200 milk~-program recipients surveyed were raun-
domly selected from those participants interviewed in the 1977 survey that
had reported a child under the age of six living in the household. The
nearest neighbor who had a preschool-age child and was not in the milk
program vas used as a control.

A. Socioeconomic Profile of Surveyed Population

1. Income

Accurate income data were difficult to obtain. Household income
in this survey was collected by asking which family members had a wage
income, how frequently they earned it, and what income was earned from
other sources. Family income adjusted for family size was then calculated
for each group (milk group N = 179; control group N = 172). For the
control group the average weekly per capita income was M$179.42 (SD =
110.87), whereas for the milk greup it was M$147.27 (SD = 90.31), or

U.S. $7.97 and 6.54, respectively.

It should be recognized that there may be a tendency in the
milk group to underreport income due to fear of removal from the program
if income appears too high. In addition, there is a tendency for under~
reporting of income in both groups for two other reasons. First, some
female heads of households interviewed are ignorant of the actual income
of male household members. In these cases, the amount of money given to
the women by the male household members for household expenditures has
been recorded as a proxy for income. Second, it has been difficult to
ascertain other sources of family income. They are included only to the
best of our ability to obtain them.

The families studied have an average monthly income which is
representative of the lower income groups in the metropolitan area of
Hexico City, but probably do not include full representation of the low-
est income groups. A survey of income levels and distribution in this
arca shows the following pattern (BIMSA 1978):4

i Average Monthly Family Income Percent of Populatinn
i > M$35,200 1.8%
v frem M$22,401 to M$35,200 3.5
: from M$ 9,601 to M$22,400 15.9
from M$ 3,201 to M$ 9,600 40.9
< M$§ 3,200 37.9

The average monthly family income of the milk group is approximately
M$4,22]1 aad that of the control group is M$3,912. Thus, on the average,
they fall into the next to lowest income category. A direct comparison
with the BIMSA data is not possible because different income categories
have been used.


http:M$147.27
http:M$179.42
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2. Familv Characteristics

Average family size of the milk group was 6.9 members, and mean
family age was 19 years. In the control group, average family size was 5.2
members, and mean family age was 23 years.

Formal educational 1levels for the two groups were similar,
although occupations of heads of households differed: fathers of the milk
program households had an average of 7 years of formal education; mothers
had an average of 6 years. The control group fathers also had an average
of 7 years of formal education; however, mothers had an average of only 4
years. Five percent of the milk-program head of households were unemployed,
37% were nonskilled or nonsalaried workers, 31% were semi-skilled, and 27%
were white-collar workers. Of the control group, 2% were unemployed, 38%
were nonskilled or nonsalaried, 20% were semi-skilled, and 40% were white-
collar workers.

3. Environmental and Other Characteristics

The quality of housing is illustrated by both type of floor and
number of rooms in the housc. A majority of families have a cement floor -
69% of the milk program families and 62% of the control group. Twenty-six
percent of the milk group and 33% of the control group families have
mosaic tile, which is considered to be a better quality floor. Average
number of rooms is nearly the same for both groups, 2.8 rooms for the milk
group and 2.7 for the control.

The hygienic quality of the environment can be illustrated by
water supply and sewage disposal. Eighty-two percent of the milk group
have tap water available in the house and 86% have municipal drainage.
In the control group, 80% have tap water and 85% have municipal drainage.

An overwhelming number of families have a TV as well as a radio.
Ninety-three percent of the milk group have a radio and 86% have a TV, It
is worth noting that, in the previously mentioned income distribution sur-
vey of metropolitan Mexico City, the families in the lowest income cate-
gory almost never have television sets, although radio ownership is commoa.
Thus, these poorest consumers are probably underrepresented in our analysis.
Fifty-three percent of the milk group and 50% of the control group also
have a refrigerator.

Since breast-feeding and weaning habits can strongly influence
nutritional status of preschoolers, information on these customs was
also collected. Twenty-three percent of the milk group mothers and 31%
of the controls reported that they had not breast-fed their infants.
Among those women who did breast-feed their infants, mean age for cessa-
tion of breast-feeding was 5.7 months for the milk group and 6.8 months
for the control. Weaning foods, considered herr to be foods other than
infant formula or other categories of milk, were introduced as early ar
one morth of age in both groups. The foods most commonly introduced first
were fruit juices, commercially produced baby foods, eggs, vegetable purees,
and cereal porridges. By seven months of age ali families had introduced
at least one of these foods.
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Table 27 sumnarizes the foregoing descriptive parameters of the
control and recipient groups.

B. Nutritional Impact

Descriptive results of the family dietary survey are presented
in Table 28. (The 24-hour recall method was used.) Results for the pre-
school children are prerented in Table 29. Mean adequacy is within the
normal range for all nutrients except niacin and retinol for family, and
niacin, ascorbic acid, and iron for children. The higher percent mean
adequacy of retinol for the preschoolers in the milk group when contrasted
with family intakes reflects, in part, the contribution of milk to in-
creased vitamin A intake. The survey data indicate that niacin intakes
.jln all groups are extremely low. However, the statistics probably do
not reflect a true deficiency; Lhe staple grain, corn, contributes
substantially to the available niacin as well as the niacin available from
pilk In addition, since protein adeguacy in all groups is greater than
100%, part of the tryptophan can be converted to niacin. It should be
poted that for all nutrients except niacin the staudard deviations are
large.

Table 30 presents the contribution of milk to overall calorie

and protein adequacy for both family and preschool child consumption in
both the milk and control groups. The mean percentage contribution of milk
is significantly higher (p = .01) for milk-program participants than for
the control group with regard to family protein and calorie requirements
and to child calorie requirements. The mean percentage contribution
bf milk to child protein requirements, although higher than that of the
nonmilk-program children, is less statistically significant (p = .10).
In addition, the mean percentage contribution of milk to child prote.n
:nnd calorie requirements is higher than that to the family. This would
indicate that more milk tends to be distributed to the preschool child
than to the other members of the family.
i Regression analysis techniques were used to provide further
descr1pt1ve information. The role of milk in the consumption patterns
pf both milk-program participants and members of the control group was
ixemmed Calories and protein consumed from milk by each group at both
the family and child level were analyzed using per capita income, family
.ize, mother's education, and a weighted average of source of water,
pewage disposal, and quality of housing as independent variables. Both
Erithmetic and double log forms were used.

4 The regression analysis has revealed a systematic relationship
etween family size anrd family consumption of calories and protein from
ilk that is both positive and significant (p = .01). That is, as family
ize increases, the calories and protein consumed from milk also increase.
, is is as one would expect since a criterion for participation in the
program is the presence of preschool children and elderly in the fumily,
jnd milk quota is determined in part by the number of the individuals.
Yhe regressions for family consumption of calories and protein from milk
y the control group yield no strong relationships among any of the
pariables.
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TABLE 27
DESCRIPTIVE PARAMETERS FOR CONTROL AND RECIPIENT GROUPS
(means)
Recipients Control

Income
Monthly earnings M$4, 21 M$3,912
Family Data
Family Size 6.9 5.2
Family Age 19 years 23 years
Education
Father's Formal Education 7 years 7 years
Mother's Formal Education 6 years 4 years
Employment - Head of Household
Unemployed 5% 2%
Nonsalaries Workers 37% 38%
Semi-skilled 31% 20%
White Collar 27% 40%
Environment
Cement floor 694 62%
Mosaic Tile 26% 33%
No. of Rooms 2.8 2,7
Tap Water 82% 80%
Municipal Drainage 86% 85%
Radio 93% 91%
v 86% 81%
No Breastfeeding 237 31%

Cessation age 5.7 months 6.8 months



TABLE 28

AVERAGE FAMILY DIETARY ADEQUACY*
(in percentage of requirement - SD in pareatheses)

Ascorbic
Calories Protein Calcium Iron Thiamin Riboflavin Niacin Acid Retinol
Milk group 96.4(34.7) 114.1(40.0) 167.7(68.4) 133.3(53.6) 139.3(53.6) 99.3(66.3) 12.1(8.0) 89.3(117.3) 59.3 (40.7)

(N = 199)

Nonmilk group 120.0(83.5) 141.3(92.8) 192.9(142.0) 153.1(102.0) 162.5(78.3) 106.2(60.5) 13.1(8.0) 100.5(134.9) 72.4(66.0)
(N = 201)

TABLE 29 ‘EE;
AVERAGE PRESCHOOL CHILD DIETARY ADEQUACY*
. Ascorbic
Calories Protein Calcium Iron Thiamin Riboflavin Niacin Acid Retinol

Milk group

(N = 192) 86.1(52.2) 127.1(76.0) 134.2(87.1) 73.2(53.2) 113,5(67.2) 121.5(108.8) 9.1(15.2) 70.7(88.8) 154.7(265.4)
Nonmilk group

(N = 182) 92.2(64,6) 137,3(89.4) 129.4(91.2) 63.2(45.8) 115,5(90.4) 134.7(123.5) 9.3(10.9) 66.4(105.5) 148.1(235.3)

*Based on Bourges, Chavez, and Arrayo 1970; Hernandez, Chavez, and Bourges 1977.
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TABLE 30

AVERAGE PERCENTAGE CONTRIBUTION OF MILK TO PROTEIN

AND CALORIE REQUIREMENT

*SD in parentheses.

Mean Mean
Calorie % Contribution Protein % Contribution
Adequacy of Milk Adequacv of Milk
Milk. program * *k
families 96.4(34.7) 12.3(6.9) 114.1(40.0) 20.8(11.0)
Nonmilk pro-
gram families 120.0(83.5) 9.1(10.4) 141.3(92.8) 14.0(14.3)
Milk program
preschoolers 86.1(52.3) 24.0(18.0) 127.1(76.0) 35.9(22.8)
- Nonmilk pro-
grow pre-
schoolers 92.2(64.6) 19.3(23.9) 137.3(89.4) 25.5(28.5)

**Tt is believed that virtually all of the milk consumed by the
program families came through the programs.
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When examining the consumption of calories and protein from milk
by the group as a whole, one sees that membership in the milk program is
positive and significant (p = .01). That is, milk program families consume
more calories and protein from milk than do nonmilk-program families.
However, in the case of tctal calorie and protein consumption of the
family, with group memberskip as a dummy variable in addition to the
ssme aforementioned independe=nt variables, group membership is no longer
significant. Family size is “he only significant (p = .0l) variable. This
would indicate that, although calorie and protein consumption increases as
family size increases, the milk program does not increase overall protein
and calorie consumption. Instead, it would seem to allow participants a
wider range of choices for consumption and families a readjustment of
their food expenditures, substituting milk for other previously purchased
foodstuffs. However, as mentioned earlier, the milk group does appear to
allocate more of the milk to the young child. Thus, the program may be
affecting intrafamilial distribution.

The regression analyses for preschool consumption do not reveal
aay significant relationships. These data are inherently weak as their
collection requires a mother to remember what her child has eaten. This
is difficult to do with any precision, especially for children who are
ambulatory and may fend for themselves for food. Therefore, it is not
surprising that these analyses yield no conclusive results.

C. Growth Impact

The anthropometric data that have been collected for the pre-
schoolers in this study (weight for age, length for age, and weight for
length measurements) have been analyzed to provide a broader understand-
ing of the effect of the milk program. A Z-score has been computed on
the basis of the National Center for Health Statistics (1976) 50th per-
centile standard for weight, height, and weight for length. The formula
used is:

z= Actual anthropometric measurement - 50% standard
Standard deviation for 50% standard

Analysis of variance has been used to compare the Z scores for
weight, length, and weight for length in the milk and nonmilk group. The
results are shown in Tables 31, 32, and 33. In order to determine if
participation in the milk program contributed significantly to the anthro-
‘pometric measurements, the Z score for weight for age, length for age,
iand weight for length has been regressed on per capita income, family
‘size, mother's education, a sanitation variable, and the preschoolers’
‘protein and calorie adequacy. Participation in the milk program has
'been added as a dummy variable. The results indicate that while holding
‘the socioeconomic and dietary variables constant, participation in the
‘milk program is not significantly associated with any of the anthro-
‘pometric scores. The trend toward higher scores in the milk group is
due to differences in per capita income and family size.
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TABLE 31

ANALYSIS OF VARIANCE OF Z SCORES FOR WEIGHT/LENGTH FOR

MILK AND NONMILK GROUPS

Sum  Mean Std Dev  Sum of Sq N
Milk 5.7816 0.0301 0.2654 13.4509 (192)
Nonmilk 0.1853 0.0010 0.0385 0.2682 (182)
Within groups total 5.9669 0.0160 0.1920 13.7191 (374)
Source Sum of Sgq D.F. Mean Square F Sig.
Between groups 0.079 1 0.073 2,145 0.1439
Within groups 13.719 372 0.037
ETA = 0,0757 ETA Squared = 0,057
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TABLE 32

ANALYSIS OF VARIANCE OF Z SCORES FOR WEIGHT/AGE FOR
MILK AND NONMILK GROUPS

Sum  Mean Std Dev Sum of Sq N
Milk -44.7096 -0.2329 1.1121 236.2362 (192)
Nommilk =24.8248 -0.1364 0.7090 90.9960 182

Within groups total -69.5344 -0,1859 0,9379 327.2323  (374)

Source Sum of Saq D.F. Mean Square F . Sig.
Between groups 0.869 1 0.869 0.988 0.3208
Within groups 327.232 372 0.880

ETA = 0.0515 ETA Squared = 0.0026
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TABLE 33

ANALYSIS OF VARIANCE OF Z SCORES FOR LENGTH/AGE FOR
MILK AND NONMILK GROUPS

Sum Mean Std Dev  Sum of Sq N
Milk -144.8385 -0.7544 1.9682  739.9148 (192)
Nonmilk -108.8953 --0.5983 1.8001 5B86.4947 €182)

Within groups total -253.7338 -0.6784 1.8883 1326.4095 (374)

Source Sum of Sq D.F. Mean Square E Sig.
Between groups 2,275 1 2,275 0.638 0,4249
Within groups © 1326.410 372 3.566

ETA = 0.0414 ETA Squared = 0.0017
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IV. CONCLUSION

The government's subt..ized milk distribution program plays a
major role in Mexico City's milk system by providing almost one-fourth
of the total milk supply.

From the planning standpoint, the program illustrates that a
commodity-specific, subsidized food intervention in a developing country
can be operated with considerable administrative sophistication and
competency. It also shows that community perticipation in the manage-
ment of a program is possible. The improvei administrative and control
system plus the community involvement have increased the ease with
which beneficiaries can participate and has reduced the likelihood of
program abuse. ’

Our surveys reveal that the program is reaching low-income
consumers, however, not the poorest segment=. The dietary analyses reveal
that most milk and control families and preschoolers are consuming adequate
diets. Milk provides an important contribution to calorie and protein
intake of both groups but is more significant for the milk group, espe-
cially for the preschoolers. This could logically be assumed to be the
result of the subsidized milk program. However, the fact that total
protein and calorie consumption between the milk and control groups for
both family or preschool does not differ significantly suggests that the
program is not having any effect on total protein-calorie consumption
patterns. The anthropometric measures also fail to show any impact due
to program participation. However, there exists the possibility that the
control group is different from the milk group. If they, in reality are
nutritionally better off to begin with, ‘this would suggest that the milk
program was having a positive effect. A longitudinal study, rather than
a cross-sectional one, perhaps, would be able to ascertain effects on
preschoolers of long-term participation or participation at very young
ages. Nonetheless, it does appear that the program may be influencing
intrafamilial distribution patterns in favor of the preschoolers; shifts
of higher quality foods such as milk to this group could contribute to
imprioved growth and nutritional status. A different res arch design
might be able to test this hypothesis.

What is clear is that the milk program is providing an economic
“enefit to large numbers of low-income families (a subsidy of approxi-
zac2ly MS4 per liter relative to the free market price). It may also be
providing nutritional benefits, but these are unclear. If more of the
lowest income group could be drawn into the program, the chances for
nutritional effects might rise. More active outreach efforts to reach
the poorest groups, relocation of milk centers in poorer areas, and more
promotion would appear desirable. In anv case, it would be desirable to
document longitudinally the nutritional effects of the program and to
ascertain how participant characterisuics, participation rates, and
ration size influence progranm impact. Such information would be very
useful in any future efforts aimed at adjusting the program so as to
increase its nutritional impact.
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CHAPTER FIVE FOOTNOTES

1Gouzalo Urquiza, "La Industria Lechera Nacional," Instituto Panamericano
de Alta Direccion de Empresas (P) DAEN (Mexico City, August 1977).

2
“These are members of the MDP who, for historic reasons, are eligible
although they do not have young children.

3Central de Communicacion SA/CV, May 19, 1976.

I.Buro de Iavestigacion de Mercados SA, "Mapa Mercadologico del Area
Metropolitana de la Ciudad de Mexico" (Mexico City, 1978).
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FOREWORD

How do nutrition projects begin? How are specific interventions
selected? Who makes the decisions and what is the rationale behind them?

Since such decisions relate to health or food policies of coun-
tries and have important implications for budgets, personnel and other
resource allocations, it would be prudent that they be made only after
careful study and analysis. Regrettably, this is not usually the case.
More often than not, the choice is a subjective one.

Some interventions are undertaken because they seem '‘obvious."
Since many others are doing it, it seems like the right thing to do, and
there is unquestioned faith that it works. An approach may be fashionable
at a given time period. A particular activity may be promoted by an
external agency. There may be very attractive offers, such as free food
or technical assistance, or a start-up grant.

To the degree that costs are considered, there is usually con-
tern only with what funds are needed to cover immediate and direct costs.
The indirect or hidden costs, which may be much greater, are overlooked.
Project staff time may be charged to other budgets. Tke implications for
an increased demand on energy or scarce materials may not be considered.
There is a tendency to forget overhead costs such as those for the use of
buildings or for keating, cooling, and lighting.

Social costs are even more often ignored. Some projects accel-
‘arate a change away from traditional practices such as breast-feeding or
using natural foods or cultivating home g-rdens. A project may encourage
a welfare mentality, reduce incentives to work, or create lasting demands
for convenience foods where packaging and processing may forever raise
the price of a food. Obsessed with political needs, decision makers may
‘not be concerned with long-term consequences, such as the problem of term-
inating a popular service when it is no longer needed.

; Too often these kinds of questions are not addressed, resulting
f{in only marginal effectiveness for many projects. An apparently "'good
prOJect" (that is, one which is scientifically sound, well organized,
etc ), will bring disappointing results if it is aimed at a problem it is
mot designed to deal with. This in turn can lead to a dilcmma of wkether
ito continue a project while lacking confidence in it or to terminate it
'and admit failure. More often, projects go on and on without bringing
,Etesults but without any objective evaluation or analysis.
l

Avoiding these problems requires accurate identification of
‘problems, insightful analysis of causation, and a good understanding of
iiaterventions in terms of how they work, wha: they cost, what they achieve,
what other consequences they bring, and what preconditions should be present
foefore a particular intervention is selected.
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To help deal with the questicn of intervention selection, the
U.S. Agency for International Developmeut commissioned Harvard University
to prepare a series of Special Studies dealing with supplementary feeding,
nutrition education, formulated foods, food fortification, consumer
price subsidies, agricultural production, aand integrated programs. Together
the separate pieces comprise a manual intended to provide guidance oa
selecting from alternative approaches to reach the preschool child. We
hope this effort contributes to improving the process of intervention
selection, and thereby, to more effective prevention of malnutrition.

Martin J. Forman

Director, Office of Nutrition

U.S. Agency for International
Development

Washington, D.C. 20523



PREFACE

This study on agricultural production and technical change is
part of a seven-study series examining the major types of nutrition
programs operating in developing countries. In one sense agricultural
production is the oldest and most basic nutrition intervention. Nonethe-
less, agricult:;al production policies and programs have seldom been
formulated with explicit nutrition objectives in mind. Thus, this study
will take a more conceptual focus than the others by examining the
processes through which agricultural productivity interventions can
affect nutritional well-being. The other types of nutrition programs
(supplementary feeding, nutrition education, formulated foods, fortifica-
tion, consumer price subsidies, and <ntegrated programs) have clearer
nutrition goals and program experience; their analyses, therefore, focus
more on specific operational intervention design aspects.

The purposc of this series is to provide guidance to plannmers
in developing countries and international development agencies on the
nature and design of these major types of nutrition interventions. The
lack of knowledge about intervention design, costs, and effectiveness,
was cited by the National Academy of Sciences in its 1976 World Food und
Nutrition Study as a major impediment to efforts to reduce the malnutrition
problem. Our work, which was carried out for the Office of Nutrition of
the U.S. Agency for International Development, is an attempt to help close
that knowledge gap.

We have tried to make a partial assessment of the "state of the
art" of nutrition interventions through a review of published and unpub-
lished literature, a mail survey of 200 nutrition projects in 64 develop-
ing countries, interviews with professionals from many disciplines and
institutions involved in nutrition programming, and direct field analyses
of selected nutrition programs. From these multiple sources and volumin-
ous data, we have attempted to present a representative picture of each
nutrition intervention. A commonly cited difficulty for planners, espe-
cially in develeping countries, is ascertaining what is going on elsewhcre
and obtaining factual information on the many facets of designing a nutri-
tion program. We have attempted to al'leviate that problem by providing
fairly complete, although not exhaustive, documentation and supporting
references. Such attention to detail is needed when one is actually going
through the intervention design process. However, not all readers will
need to immerse themselves in this detzil. To facilitate their use of
the sturies, we have preceded each subsection with a set of Key Questions
that ar. addressed therein. At the end of each subsection we have pre-
sented a short Summary of the major points observed. Both the Questions
and Summa-y sections are blocked off to fccilitete the reader's scanning
and document and identifying those parts which are of most interest to them.

Despite our efforts for completeness and our intense desire to
provide useful guidance, the relative paucity of reliable evaluative data
on nutrition programs and the limitations of this work leave us far short
of the ideal. It has not been possible to verify the quality of the data
or research designs presented in most of the literature we reviewed. Our
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aunalyses and suggestions should be viewed as tentative, subject to further
verification. It is hoped that these docurcnts will facilitate such future
evaluative efforts and that this study and the others in the series will at
least provide a firmer foundation upon which others can build.

This study on nutritional aspects of agriculturail production has
benefited from the cooperation of many individuals and institutions. The
USAID Office of Nutrition provided the essential financial support and
encouragement. The former Director of tte Office of Nutrition, Dr. Martin
Forman, supplied the initial vision essential to shaping the entire project
and with Jim Levinson pinpointed the need for focusing of tke nutritional
aspects of agriculture. Dr. Peter Timmer of the Harvard School of Public
Health and Dr. Donald Snodgrass ot HIID kindly reviewed early drafts. We
also appreciate the helpful commrated provided by AID's Expert Rcview Panel.
Christopher Corkery applie! editorial skills. Melanie Mahin patiently
typed the many drafts and other HIID staff memberc 21so cheerfully gave
administrative assistance.

The case study - Chapter Four - was made possiktle through the
~ollaboration ot the Instituto Colombiano Agropecuario. Those ICA offi-
cials wio have provided invaluable instituticnal support, technical advice,
and direct assistance in data collection are Dr. Jaime Isaza, Submanager
of Rural DevelopmeniL; Dr. Humberto Colmenares, Research Director; Dr.
German Escobar, Economist; Srta. Lelia Cruz, Nutritionist; and Dr. Carlos
Terrazona, ICA Director in Caquez. Dr. Sergio Sepulveda also has given
vital assistance in mouating the field survey of the farmers. CARE
Colombia and its Assistant Director, DPr. Rudy von Bernuth, generously
supplied logistical and administrative support for the field studies.
Dr. Jose Obdulio Mora and Lic. Juditb de Clavijo of the Instituto
Colombiano de Bienestar Familiar, provided essential help in designing the
nutrition survey and in processing the dietary data. A very special thanks
goes to the 16 interviewers who worked tirelessly and competently while
walking miles in carrying out the production snd nutritional surveys.
An equal expression of appreciation goes to the families who gave gener-
ously of their time and hospitality in permitting the interviews.

On behalf of the authors of this study - Richard Goldman and
Catherine Overholt - and myself, we extend our deepest gratitude to these
individuals and iastitutions. It is our hope that this document does
justice to their generosity.

James E. Austin
Project Director
Cambridge, Massachusetts



CHAPTER ONE

OVERVIEW:

I. PURPOSE AND ORGANIZATION

When nutritional goals become important in national developzent
policy, what are the implications for policies which influence resource
allocation in the agricultural sector? This monograph focuses on linkages
between agricultural growth and food consumption in the context of that
question. The set of issues examined he:e is confined to the interface
between changes in agricultural production and the distribution of food to
families whose members are underfed. In addition the issues are chosen to
reflect resource allocation questions and implications which should be of
particular coucern to those who analyze and advise on food policies at the
national and regionazl revel. Agricultural production in developing coun-
tries takes place in an extremely complex biological, economic, social and
political environment. No attempt is made here to deal with the subject
in its entirety. While the efficient solution to many questions relating
to agriculture should not be affected by the presence or absense of nutri-
tional goals in development policy, there is a group of agricultural is-
sues whose resolution may depend greatly on the importance of nutritional
goals in overall pnlicy. Those concerned with food policy should be aware
of thece issues and the possibilities they may contain for both positive
and negative nutritional impact on poor consumers.

) Unlike the impact of the other nutrition interventions examined
in the companion volumes of this s2ries, the nutritional impact of changes
in agricultural output and technology has received little systematic st~
tention from academics or practitioners. Consequently, data that allow
empirical study is only beginning to be collected. This monograph is writ-
ten largely from the perspective of economics; principles and empirical
observations from economics are applied to the analysis of agriculture's
impact on policy target groups. 1n this volume of the series, "target
groups" refers to low income family units which have nutritionally de-
ficient members.

In the first chapter we describe the distinctive role of agri-
: culture in addressing the malnutrition problem. Chapter Two considers the
key variables through which agricultural policies generate effects. This
analysis provides the basis for intervention design. The third chapter
. presents considerations relevant to evaluating the cost and nutritional
effects of agricultural programs. The final chapter is a case study of
an agriculitural program in Colombia and serves to illustrate that portion
of the methodology discussed in the previous chapters which relates to the
nutritional impact of agricultural technology on farm families.
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I1. ROLE OF AGRICULTURAL PRODUCTION AND TECHNICAL CHANGE

A. KEY QUESTIONS

e In what fundamental respects do increases in agricul-
tural production and changes in agricultural technology
differ from other nutritional interventions?

® What are the implications of these differences for
agriculture's role in nutrition policy?

An increase in agricultural output is achieved either through
an increase in land area cropped or an increase in yield (output per hec-
tare). The contribution of each of these factors to crop output in various
LDC regions in recent years is shown in Table 1. With the exception of
maize in Asia and Africa, yield changes have become increasingly impor-
‘ent as a source of increased production of wheat, maize and rice in de-
veloping countries. In part, this is because the human population growth
is approaching the limits of accessible arable land in many regions. In
the future, increases in area planted to crops will probably be dominated
by costly new investments in drainage and irrigation which allow coloniza-
tion of new land or increases in frequency of cropping on previously cultji-
vated land. The increasing importance of rising yields also reflects the
dramatic influence of new biological and chemical technology - the popu-
larly labeled "Green Revolution' technology - in many developing countries
(see Hayami and Ruttan 1971, Johnston and Kilby 1975). Decisions relatesd
to development of agricultural technology have important implications for
-nutrition policy since the transfer of technology is frequently the basic
resource of agricultural policy instruments.

Two broad issues related to agricultural growth are of principal
concern to nutrition planners. The first concerns the selection ot crops
on which to focus output increasing policy instrumznts. The issue of
which crops to emphasize in the context of nutrition policy is strategic
in terms of its potential impact on both consumer prices and the generation
of wage income (see Chapter 1l parts 3 and 4). It has particularly impor-
tant implications for the allocation of public funds to agricultural re-
search and for policy related to irrigation and other types of infra-
stricture,

The second issue concerns the impact of agricultural production
technology on the generation of income and labor use (see Chapter 1I, part
4). To an extent this issue overlaps the first; however, there is an im-
portant clasc of agricultural techology which is not directly output in-
creasing but which can substitute for labor in the production process. In
addition the farm size pattern of technology adoption can have important
implications for improving the nutritional status of farm families,
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TABLE 1

RELATIVE IMPORTANCE OF AREA AND YIELD AS CONTRIBUTORS
TO OUTPUT GROWTH - RICE, MAIZE, WHEAT

(2 contribution to growth)

Rice: All LDC's South Asia S.E. Asia
1955/65 Area 55 55 52
Yield 45 45 48
1965/73 Area 34 31 29
Yield 66 69 71
Maize: Asia Latin America Africa
1950/60 Area 55 77 33
Yield 45 23 67
1960/70 Area 59 55 56
Yield 41 45 44
wWheat: Asia Latin America Africa
1950/60 Area 80 81 100
Yield 20 19 0
1960/70 Area 39 20 31

Yield 61 80 69
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In the context of nutrition policy, increases in agricultural
production and changes in production techniques differ in three funda-
mental respects from other nutritional interventions. Policie. which in-
fluence the development and adoption of agricultural technology or public
iovestment in output increasing infrastructure usually do not result in
direct resource transfers to the target group. This is depicted in Figure
1. The impact of increased agricultural production on target group food
consumption results from intervening price and income linkages. The inter-
mediate nature of increases in agricultural production make it unlike
interventions such as feeding programs or nutrition education. For those
interventions, there can be a direct administrative link between the pro-
gram resources and the target group so long as proper identification takes
place. In theory, many nutritjonal activities can be designed so that tar-
get group members have exclusive access to program resources. This, of
course, is not true of agriculture. Food is frequently produced on farms
which are not owned or operated by target group members. Therefore the
target group’'s rclationship to the production technology is through an
indirect linkage, such as income earned in a labor market or expenditures
made in a consumer market. This characteristic implies that the effective-
ness of an agricultural strategy which is aimed at nutritional goals de-
pends largely on a sensitive analysis of, and design consjstent with, the
behavior of these linkages.

The second, and related, aspect of agriculture's intermediate
position further differentiates it from most other nutritional policy in-
struments. The impact of changes in agricultural production on target group
food consumption depends crucially on the structure of other policy instru-
ments, particularly those related to international trade and other policies
that influence agricultural price formation. Thus the economic environment
in which changes in agricultural production takes place must be considered
thoroughly while selecting the proper analytical framework for designing
agricultural policy or projecting agriculture's impact on consumers.

Finally, the intermediate nature of increases in agricultural
production causes it to differ from other nutritional interventions because
the initial increase can be employed as a resource for policies aimed at
various goals in addition to nutritional well-being, such as the gencra-
tion of employment, foreign exchange (either by earning or saving), and
public revenues. This aspect of agriculture's indirect relationship to
the malnourished has two important implications. First, agricultural
strategies generally cannot be designed to contribute only to nutritional
goals. Therefore, the full cost of agricultural investment should not be
attributed to its contribution to nutritional goals when the rielative
efficiency of various nutritional policy instruments is evaluated. The
appropriate portion of cost to attribute to nutritional impact may be im=-
possible to determine, however. Similarly, because of this difficulty and
the trade-offs among policy objectives implied by alternative 1nvestmcnt
profiles, agricultural activities frequently appear to be better uses of
scarce resources when evaluated against the full set of policy objectives
rather than the subset of nutritional goals. The second implication of
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agriculture's role as a generator of resources is that in some policy
environments agriculture can contribute to nutritional goals as a source of
public revenue to finance other consumption-oriented policy instruments.
This relationship, however, highlights the important choices to be made
within an overall nutrition strategy between allocation of scarce public
resources to consumption subsidies, on the one hand, and investments neces-
sary to generace resources required to finance the subsidies over time,
on the other (see Chapter III, part 2).

B. SUMMARY:

ROLE OF AGRICULTURAL PRODUCTION AND PRODUCTIVITY

Decisions influencing the development of agricultural
technology and the choice of crops for emphasis in agri-
cultural policy can have important impact on the under-
nourished. This impact is indirect, however, and occurs
through the influence of price, employment, and income
effects. The type of impact will cepend on the role of
target group members in the agricvlture production sys-
tem, macro policies related to agricultural prices, and
the degree to which resources generated in the agricul-
tural sector are used to serve other national policy goals.




CHAPTER TWO

INTERVENTION DESIGN

I. INTRODUCTION

The economics of nutrition policy has been analyzed with in-
creasing sophistication in recent years (e.g., Pinstrup-Andersen et al.
1976, Reutlinger and Selowsky 1976). There have also been many explora-
tions of policies aimed at alleviating general poverty in developing coun-
tries. Our concern here is to summarize some of these contributions, ex-
amine their relevance for achieving nutritional objectives in the context
of general economic policy, and draw out their various implications for
.agricultural policy.

The first section addresses the issues of how and to what extent
changes in agricultural production and technology influence the consump-
tion and nutritional status of poor consumers. Resolution of these issues
is crucial for the efficient allocation of resources to agriculture in the
context of nutrition policy. It entails an understanding of indirect in-
.come linkage and macro policies affecting agricultural price formation.
The second and third sections examine in some detail the implications
expected from price effects or income effects for allocation of resources
in agricultural strategies.

1I. PRICE AND 1NCOME EFFECTS

A. KEY QUESTIONS

e What is the importance of the location of the ‘arget
group in the economic system for increasing their food
consumption?

e What are the mechanisms through which agricultural pro-
duction generates price and income changes and nutri-
tional effects?

e Is an increase in domestic agricultural production (i.e.
an outward shift in the supply curve) sufficient to
lower domestic food prices?

: The ultimate goal of agriculture in nutrition policy is te in-
crease the food consumption of target group members, i.e., families whose
.members suffer from nutritional deficiency or are at risk of becoming
‘deficient. This implies that increases in agricultural production and
‘changes in technology must (1) irncrease incomes of target group members,
;or (2) lower the staple food prices which they face in consumer markets.



Which mechanism is feasible and efficient depends on both the socioeconomic
characteristics of target group members and the larger economic environ-
ment, particularly the conditions of agricultural price formation.

In developing countries the proportion of people whose daily food
consumption is at leasi 250 calories below recommended daily requirements
is estimated by Reutlinger and Selowsky (1976) at 56%. The percentage
varies substantially, by region, and between countries. Agricultural
policy which takes into account nutrition objectives must depend on where
these pecple are located in the economic system as depicted in Figure 1.
If target group members own or operate farms, the introduction of cost-
reducing technology on these farms can have a direct income and consumption
effect. If target group members are agricultural workers, a wage increase
or fuller employment could occur as a result of increased demand for their
services to facilitate an increase in output. These secondary income
effects could occur in industries producing agricultural inputs, in those
processsing agricultural outputs, or in firms supplying marketing services
to agricultural producers and to food consumers. In addition as incomes
increase, consumers make expenditures in many markets thus generating
further secondary income and employment (see Krishna 1974, Hellor 1976,
and Figure 1). I7 the majority of the target group have little or no
direct functional relationship to the new agricultural technology, they
must depend on price effects, at least in the short run, for improvements
in their nutritional well-being as a result of an increase in output,

Unfortunately, most countries have insufficient data to generate
anything more than a crude description of the functional activities of
people in the lower deciles of the income distribution. Clearly, the
simple notion that the great mass of rural dwellers are farm operators
or even that they earn the majority of their income from agricultural field
work is highly suspect. Table 2, based on census data, presents a break-
down of the rural labor forces of fifteen developing countries into agri-
cultural and nonagricultural sector workers. In these countries 12% to
49% of rural dwellers are classified as primarily nonagricultural workers.
They work principally as shopkeepers or artisans, in mining activities,
and in manufacturing and construction. Some difficulty in classification
is due to the possibility of multiple job holding. Nevertheless, in some
countries the percentage classified as rural, nonagricultural workers is
impressively large.

Even those people classified as working in the agricultural sec-
tor play multiple economic roles. The relationship of the poorest of rural
dwellers to field crop production may be particularly ambiguous. In 1961,
25% of India's agricultural work force operated no land. Another 38% op-
erated less than five acres (Mellor 1976). Since the families associated
with these groups are likely to comprise a large portion of India's under-
fed people, a realistic appraisal of agriculture's role in nutritional
strategy partially depends on whether improvements can be made in agri-
cultural activities that generate income streams to which these people have
access.
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TABLE 2

BISTRIBUTION OF EMPLOYED LABOR PORCE BEIWEEN
AGRICULTURAL AND NONAGRICULTURAL ACTIVITIES IN
RURAL ARFAS, SELECTED DEVELOPING COUNTRIES

Primary employment

Category Country Year Agricultural Nonagricultural
----- (percentage)- - ~ - - -
Rural Areas, Kenya 1969 72 28
ﬁﬁf’;’f::g Iran 1972 67 33
settlements Guatemala 1964 86 14
El Ssalvador 1975 68 32
Colombia 1970 77 23
Venezuela 1971 63 27
Chile 1970 70 30
Brazil 1970 88 12
Indonesia 1971 72 26
Thailand 1972 82 .8
Philippines 1970 72 28
West Malaysia 1970 68 32
Korea, Republic of 1970 8l 19
Taiwan 1966 51 49
India 1966/67 80 20
Rural areas, Colombia 1974 57 43
i:s:;.ldti::\?ms Philippines 1970 60 40
West Mzlaysia 1970 63 37
Korea, Republic of 1970 75 25
Taiwan 1966 49 51
India 1966/67 76 24

Source: Anderson and Leiserson,1978..
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The situation in India is not unique. In neighboring Pakistan,
the 1971 Census of Agriculture shows ronartisan, landless, nontenant fami-
lies comprise 26% of the agricultural families. These families rely on
very small numbers of livestock for much of their livelihood. They ac-
quire fodder in exchange for agricultural work. Little is known about the
relative importance of these and other activities in their total incomes,
but the simple notion that improvements in field crop production would have
important direct impacts on these people may not be warranted. The im-
portant issue of dynamic but less direct income ¢ffects on these families
is addressed in section four. This indirect impact of agricultural pro-
duction and technologies could ve great, given the improved crop tech-
nologies now available and their economic value. However, appropriate
design of nutrition policy requires a good deal more research on the func-
tional activities of these landless, rural families who would appear to be
at considerable nutritional risk and may comprise a large proportion of the
malnourished in many countries.

Although the employment profile of most of the families who com-
prise the target group of nutrition policy is uncertain, a large portion of
the group relies on a market or source other than their own farm for a part
of their food supplies. Agricultural policy, therefore, may have its
greatest nutritional impact through food price effects. Two principle
issues are involved here. First, the crops and technologies one would
choose to maximize income effects on the target group may be different
from those that maximize price effects. Therefore, the relative costs in-
volved in producing the two effects influence the efficient allocation of
resources within agriculture. This issue is pursued below in sections two
and three. Secondly, other policy goals may compete with nutrition policy,
so that tendencies for domestic agricultural expansion to influence food
prices are offset.

Since the presumption frequentiy exists that agricultural ex-
pansion produces a reduction in food prices (i.e., supply increases rels-
tive to demand), and since some of the analytical tools available to nutri-
tion planners are applicable only to policy instruments that produce price
effects, it is important to determine the mechanisms by which production
increases can affect food prices.

The difficulty encountered by many poor countries in allowing
increases in agricultural output (which can come via increases in yields
or in area planted) to have price effects is illustrated in Figure 2 and
in the following calculations in Table 3, which show the number of years
required to reach food self-sufficiency. In Figure 2, SS is the domestic
supply curve of foodgrain prior to technical change, and DD is the domestic
demand curve. This country produces Q, of rfoodgrains and consumes Q..
The differenc between QP and Q. is made up by imports, QI' 1f the imporEs
are subsidized, the price of ?oodgrain in the domestic market is P, the
world price. After a period of time during which output increasing techni-
cal change takes place, the domestic source supply curve shifts out to
§'S' (sufficient to replace the previous level of imports). However, the
demand curve shifts out to D'D' over the same time due to population growth
and increases in per capita income. In this example the rate of agricul~
tural expansion is greater than that of demand expansion; therefore, at the
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OUTPUT EXPANSION AND PRICE EFFECTS
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TABLE 3

NUMBER OF YEARS REQUIRED TO REACH FOODGRAIN SELF-SUFFICTENCY

Income elasticity of demand for foodgrain.

Assumptions
1 2 3 4
Per capita income growth .02 .02 .025 .025
rate
Population growth rate .025 .028 .025 .028
% Ey
.8 .3 26 39 19 26
.8 .4 33 58 23 33
.8 .5 46 116 31 58
.8 6 77 oo 47 117
.87 .3 16 24 12 16
.87 .4 21 36 15 21
.87 .5 29 72 19 36
.87 .6 48 o0 29 73
.95 .3 6 9 4 6
.95 .4 8 13 5 8
.95 .5 11 27 7 13
.95 .6 18 o 11 27
Qo
—C; = Curreni rate of self-sufficiency.
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end of the period the country is less dependent on imporcts but is still
importing nevertheless. In the absence of a consumer subsidy, the domestic
price is unchanged, still equal to the world price, and imports will equal

]

QI. 1f, following an increase in production, imports had been ma’ntained
at Q. (greater than Q!), then total supply would have been Q* and the do-
mestic price would fail to P*. But this would require the government to
directly subsidize domestic consumption, since private importers would take
a loss importing grain at P_ and selling it on the domestic market at P*,
Unless government also subsidized producers at P_, their output would fall
from Q) to Q;, the shortfall being made up by additional foreign exchange
expenditures on imports.

I1f the country becomes a potential exporter by virtue of agri-
cultural growth exceeding demand growth over time, the pure economics re-
main the same as in the importing case. In terms of a policy decision, how-
ever, this case is different, because an important and often constraining
policy resource, government revenue, is not required to finance a price
subsidy. If exports are restricted by policy, then an increase in domestic
supply occurs forcing the consumer price below the level of world prices,
P , which can be considered the opportunity cost of food to the economy.
Uhless domestic producers are directly paid the difference between P and
the new domestic price label, the burden of subsidizing consumers will
shift from the treasury to producers who will be producing at prices below
the world price level.

It is instructive to calculate the amount of time required to
achieve food self-sufficiency, at which point a government could rely on
export restrictions, rather than on fiscal subsidies, to lower food price.
Under the assumption of constant growth rates over time in agricultural

" productivity, Q' (i.e., the rate of shift in the supply curve) and in
percapita income and population, C' (the two principal frctors influencing
the rate ot growth in demand for food, i.e., the ratc of shift in the
demand curve),* the following equation relates the current rate of self-

sufficiency, Eg,to the time required, t, to reach complete self-sufii-
o
C,

t

ciency (i.e., =1):

Q Q
t o
1n c— " 1n c
t )

1n(1+Q') - 1n(1+C')

The situation depicted in Table 3 shows the self-sufficiency time
horizon under four different combinations of assumptions of fairly rapid
' sustained growth in agricultural production coming through increased yields

*C' = p' + Ey' where

p' = population growth rate

y' = per capita income growth rate
E =

national aggregate income elasticity of demand.
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and area (4% to 4.5% annually), moderately high population growth rates
(2.5 to 2.8%), and per capita income growth at 2.0 to 2.5% (the higher
rate is associated with the more rapid agricultural growth rate). The
range of initial staple food self-sufficiency rates is 80 to 95%. Most of
the poorer developing countries fall into this range, although quite a few
are less than B80% self-sufficient. A study by the International Food
Policy Research Institute of a representative sample of 28 developing
countries found the following: 14% were exporters, 21% were basically
self-sufficient, 46% had self-sufficiency ratios betwen 76 and 94; and
18% had self-sufficiency ratios below 76 (Valdes and Huddleston 1977).
.The range of income elasticities, 0.3 to 0.6, is plausible and could be
interpreted as reflecting different distributions of the increment in
national income over time - the more egalitarian development pattern re-
sulting in the higher aggregate income elasticities.

Excepting the highly self-sufficient countries, even under high
sustained agricultural growth, many countries will require at least 20 to
45 years to reach food self-sufficiency. Reading across the table reveals
the substantial reltionship between even a small decrease in the popula-
tion growth rate and the time required to attain self-sufficiency. Reading
down the table shows the impact of various aggregate income elasticities of
demand on food self-sufficiency. To the extent that egalitarian develop-
ment strategies tend to increase the weight of higher income elasticities
in the national aggregate, the length of time required to reach self-
sufficiency may be lengthened considerably.

The point of this discussion is not to extol the virtues of
policies leading to early food self-sufficiency. Instead, we wish to place
an order of magni.ude on the length of time that countries reflecting var-
ious characteristics will have to partially rely on fiscal subsidies to
lower food prices even under high rates of agricultural growth. By substi-
tuting C'/Q' for Q /C, in the previously cited equation, onc can solve for
the amount of time réquired for food imports to stop growing. After this
time the absolute foreign exchange cost of fiscal subsidy declines (in the
case where imports have been employed to maintain the domestic price below
the world price).

Clearly, an increase in domestic agricultural production is not
sufficient to lower domestic food prices unless supply increases exceced
demand growth over time and a barrier to exporting exists. Given the pre-
occupation of most developing countries with foreign exchange scarcity and
the lack of revenue-generating instruments, the tendency is strong to view
increases in agricultural production as an instrument fcr import substi-
tution racher than supply expansion. Whatever the balance of political
forces on this issue, however, the following is important for those who
design and evaluate agricultural strategies in terms of nutritional goals:
to be aware that the price effect of domestic production increase, a cru-
cial parameter for evaluating nutritional impact, is itself a policy vari-
able which reflects the degree of openness of the economy to world market
forces. Expedient assumptions about the price elasticity of the "domestic"
demand curve can be very misleading in the abs=nce of analysis of the
policy environment influencing price formation. FEconometric estimates
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about the potential for price effects may lead to inappropriate resource
allocations within agriculture in pursuit of nutritional goals.

An important caveat shuuld be noted here. Output expansion in
regions of developing countries which are poorly served by marketing ser-
vices can lead to local price decreases, despite the fact that the country
as a whole may be a net importer. As market integration increases, this
potential decreases.

B. SUMMARY:

PRICE AND INCOME EFFECTS

The ultimate goal of agriculture in nutrition policy is
to increase food consumption of the target group members.
Target group members who own or operate farms may experi-
ence a direct income or consumption effect, whereas those
who are agricultural workers may receive higher incomes as
a result of an increased demand for their services. If the
target group members have little functional relationship
with the new technology, they must depend, in the short ‘un,
on output-induced price effects for improvement in nutri-
tional well-being. Although information about the employ-
ment profile of those who comprise the target group is often
not available, a large portion of the target group relies
on a market or source other than its own farm for » nart
of its food supply. Therefore, agricultural policy may have
its greatest nutritional impact through food price effects.

An increase in domestic agricultural production is not
sufficient to lower domestic food prices except in regions
poorly integrated into a national marketing system. Gen-
erally, increases in domestic production must be accompa-
nied by price and trade policies aimed at facilitating sup-
ply expansion in order for food prices to decrease. Where
foreign exchange is particularly scarce, pressure will ex-
ist to use agricultural production gains as an instrument
for import substitutions rather than supply expansion.
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ITI. AGRICULTURAL RESOURCE ALLOCATION TO ACHIEVE PRICE EFFECTS

A. KEY QUESTIONS

e What factors must be considered in selecting crops on
which to focus output-increasing policy instruments
(such as research or irrigation policy) in order to have
the greatest impact on net nutritional intake of the
target group members through price effects?

e What are the principal implications of using price ef-
fects to determine the benefits to target group mem-
bers of alternative resource allocations?

¢ To what extent does crop substitution modify the nutri-
tional impact from the Green Revolution?

At the national and regional level policy makers should determine
the cost-effective combination of crop activities that will have the great-
est impact on the net nutritional intake of target group members through
price effects. The discussion in the previor- section about conditions
which influence food price levels suggests that an increase in agricultural
production in and of itself cannot be assumed to result in lower prices.
Therefore, the analysis in this section is valid under either two condi-
tions: (1) the policy environment is such that increases in domestic pro-
duction will result in supply expansion sufficient to lower food prices,
or (2) nutrition planners develop information which may bear on a change
in price policy to allow price effects. In the former case analysis in the
context of nutrition goals will reveal which crops are more appropriate as
targets for research expenditures, extension programs, or other activities
designed to increase production. In the latter case analysis may reveal
previously unknown opportunities for reaching the malnourished population
through a combination of agricultural production aud price policy.

In order to focus resources on the appropriate crops it is im-
portant to understand how prices effect the consumption levels of target
and non-target group members as the supply of particular crops expands.
The principles involved are competition between target and non-target group
members in the marketplace, the substitution of one nutrient source for
others in diets of target group members, and the cost of producing nutri-
tional impact. A decrease in the market p:ice of an agricultural commodity
offers an incentive to both target and nontarget group membera to increase
their consumption of that good. The magnitude of response to a price
change differs between groups and among commodities due to differencea in
income levels and the structure of preferences. The direcct price elasti-
city, relating the percentage change in quantity demanded to a percentage
change in price, is a measure of price responsiveness. This measure, ap-
plied to the quantity consumed per capita and the group population, shows



-17 -

the initial pressure exerted in the market by that group as it competes
for the supply increment following a decrease in price. The competitive
strength of nutrition target group mexbers grows relative to that of the
nontarget group to the extent that they have a relatively high price elas-
ticity of demand and a relatively large initial level of per capita con-
suaption. The initial demand pressure exerted by all groups in response to
a price decrease may exceed the actual supply increment, in which case the
price begins to rise again. Pressure on the market is released by groups
whose members begin to shift their expenditures to competing foods. Shift-
ing expenditures among substitute goods as their relative prices change
reflect the cross-price elasticity of consumer demand.

Two points should be emphasized from the preceding discussion.
First, the portion of any supply increment actually acquired by target
group members will depend on the group's propensity and ability to place
expenditures in the market relative to non-target groups. These condi-
tions will vary from commodity to commodity. Thus, the degree of "nutri-
ent leakage" to nontarget group members due to their preferences and pur-
chasing power is an important determinant on the cost-effective allocation
of resources among crops. Second, the target group's consumption of the
incremental crop production will not generally represent an equal increase
in their total nutrient intake because, in part, it will be substituting
for other foods previously consumed (i.e., the cross-price elasticity

impact).

Pinstrup-Andersen et al. (1976) have developed a procedure for
measuring these complex effects to project the actual impact on the target
group resulting from supply expansion of various foods. The procedure in-
volves the estimation of a complete matrix of direct and cross-price elas-
ticities for a full set of foods and across target and nontarget groups.
The matrix is estimated under assumptions that render it solvable for equi~
librium prices and group-specific quantities, so that, following a supply
curve shift, the distribution of the full supply incremeat as well as the
impact of cross-elasticity or substitution effects can be traced to each
group.*

*The methodology is based on assumptions which define what is known in
economics as a "linear expenditure system,” and can be usefully employed
in situations where lack of data precludes the direct estimate of relevant

i price and cross-price elasticities. The assumptions behind the linear

expenditure system are strong and the results should be checked carefully
for plausibility and used with care. See C. Peter Timmer (1979) for an
alternative approach.
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The usefulness of this approach can be understood from the fol-
lowing summary of an application to urban consumers in Colombia (see
Pinstrup-Andersen, et al. 1976). The population has been divided into
five income strata, the bottom two of which are on average deficient in
calorie and protein intake. The solution of the elasticity matrix for
the impact of supply expansion for various commodities allows calculation
of the proportion of the physical supply increment actually consumed by the
target group, as shown in Table 4. The relative amount of the production
gain going to nontarget group consumption varies substantially by commod-
ity, but it is generally large. The direct, indirect, and net change in
per capita calorie and protein consumption following a 10% supply expan-
sion is shown in Tables 5 and 6 respectively. Again, the net impact and
Grgree of net. leakage vary substantially by commodity.

Clearly this technique can be enormously useful for determining
resource allocation. Analyzing demand patterns by income class may reveal
policy options that would otherwise remain hidden by aggregate demand anal-
ysia. The objective is to identify foods for which the poor have an un-
usually high relative price elasticity. These foods are frequently con-
siderad "inferior" and sometimes account for a small share of expenditure
even among the poor. They often account for a small share of total agri-
cultural production as well and are neglected in agricultural development
policy. Yet if supply can be expanded at reas)nable cost, important margi-
nal impact on consumer diets can be achieved, since a large proportion of
the supply increment is captured by the poor. The fact that relatively
little of the supply increment is acquired by non-target group members is
particularly important if, as part of this strategy, budget resources are
expended to provide a consumer price subsidy (see Timmer and Alderman
1979, for an example from Indonesia). Although in the Colombian example
shown here the distribution of benefits to non-target groups is often quite
large, in the cases of potatoes and cassava most of the supply increase is
captured by the target group. This "self-targeting" characteristic may
be attractive to policy makers responsible for determining the role of
agriculture and price policy in nutrition strategies. (See also Study
V, Consumer Food Price Subsidies). A policy decision to encourage a
greater role ir the food economy will probably imply additional resources
allocated to the crop in agricultural research and extersion.

It may be useful to note here some of the more problematic impli-
cations of using price effects on nutrition target groups to determine the
benefits of alternative resource allocations within agriculture. First,
if the Colombian example is at all typical, the leakage of benefits to
non-target groups is quite large. This may result in biased and deflated
cost effectiveness estimates unless conscientious effort is made to quanti-
fy other relevant benefit streams, such as income linkages to target group
members or major contributions to other national policy goals. It may be
appropriate to use the impact of net price changes as one element in a
composite benefit index, so that the bias resulting from attributing the
full cost of production to only one benefit stream is reduced.
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TABLE 4

PERCENT OF SUPPLY EXPANSION EXPECTED TO BE CONSUMED
BY CALORIE AND PROTEIN DEFICIENT STRATA

Food for Which
Supply is Increased

Baef

Pork

Egys

Milk

Rice
Maize
Beans
Lentils
Peas
Potatoes
Cassava
VYegetablas
Tomatoes
Plantain
Oranges
Bread and pastry
Sugar

0ils and fats

% of Increcase Consumed by

Calorie Deficient

Protein Deflci

Strata Strata
12.1 28.7
11.1 29.4
12.5 32.1
'12.0 28.7
20.2 40.3
27.8 54.7
19.1 42.2
1.9 21.9
8.0 22.1
27.5 58.8
30.4 62.9
19.5 40.3
21.1 40.6
25.7 55.3
12.4 29.4
25.0 50.2
20.1 37.6
17.2 39.3

Source: Pinstrup-Andersen, de Londono, and Hoover 1976.
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TABLE 5

INCREASE IN THE SUPPLY OF ANY ONE OF THE.FQQDS FOR Es =0

Foods for

Which Supply

Is Increased

Beef
Milk
Rice
Maize
Beans
Peas
Potatos
Cassava

Vegetables

Source: Pinstrup~Andersen,

Deficient Strata

Direct Indirect  Net
14.56 -6.49 8.07
6.17 -3.04 3.13
36.10 6.89 42.99
3g.21 0.07 38.28
7.77 0.29 8.06
0.23 -0.67 ~0.44
10.86 4.21 15.07
17.29 5.79 23.08
2.57 -1.62 0.95

Nondeficient Strata

Direct

Indirect

Net

e e et = 02,

23.65
10.14
3l.82
22.24
5.27
0.59
6.38
10.07
2,36

0.99
0.37
-1.03
-2.22
-0.01
0.16
-2.63
-11.16

0.27

de Londono, and Hoover 1976.

26.64
10.51
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TABLE 6

CHANGE IN DAILY PROTEIN INTAKES (G./CAPITA) CAUSED BY A 10%

E

INCREASE IN THE SUPPLY OF ANY ONE OF THE FOODS FOR g = 0

Foods for Deficient Strata Nondeficient Strata
Which Supply

Is Increased Direct Indirect _ Net Direct Indirect ‘et
Beef 1.4 ~0.15 1.26 1.98 0.07 2.05
Milk 0.42 -0.08 0.34 9.59 0.04 0.63
Rice 0.79 0.16 0.95 0.66 -0.07 0.59
Maize 0,94 -0.02 0.92 0.4¢ ~0.09 0.35
Beans 0.57 0.01 0.58 0.44 0.00 0.44
Peas 0.06 -0.02 0.04 0.13 0.01 0.14
Potatos 0.24 0.06 0.30 0.10 -0.10 0.00
Cassava 0.09 0.05 0.14 0.04 ~0.35 -0.31
Vegetables 0.10 -0.03 0.07 0.08 0.02 0.10

Source: Pinstrup-Andersen,

de Londono, and Hoover 1976.
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Second, the criteria for selecting crops to be promoted rely
solely on product characteristics as revealed through consumer demand be-
havior. Exclusive reliance on these criteria focuses resource allocation
in agriculture on food crops and away from industrial crops, despite the
employment or other income-generating linkages to the target group that
may be asscciated with those crops. These criteria also exclude foreign
exhange earning crops to the extent that their prices reflect world rather
than domestic market forces. Used in isolation, therefore, the criteria
may be most applicable to urban target groups, which have small liklihood
of bcing able to capture direct employment and income benefits gererated
by crop production.

Third, in some environments the impact of supply response may be
more important than in the Colombian example cited above. In the Colombian
case the issue of supply response has been treated rather simplistically
with the elasticity of supply for all crops estimated as zero in oume solu=-
tion and ome in another. As expected, under conditioms of relatively high
supply elasticity, the overall net impact is reduced. Supply elasticities
depend largely on the conditions of substitution among crops. These can
change radically following the introduction of new crop technology. In
addition, even under conditions of constant relative prices, technical
change can produce important substitutions due to the change in .elative
net returns-per-acre among various crops. These effects are completc’y ig-
nored in the analytical model summarized above. A more complex and sopnis-
ticated simulation would be required to capture these effects. An example
of such a simulation of the production environment is provided in part IV
below.

The issue of crop substitution has been raised by critics of
Green Revolution technology. 1In India, for example, there is concern that
the rapid spread of high-yielding wheat varieties has driven pulses - the
major source of protein in the predominantly cereal-based diets of North
India - from the cropping pattern. Of key policy concern is the net effects
of these production changes on nutrient availability.

An interesting analysis of the situation was presented in a re-
cent paper by Ryar and Asokan (1977). In the ten years prior to 1966, the
year high-yielding wheats were introduced in North India, trend pulse
acreage and production increased by 7.7% and 6% respectively. From 1964-
1965 to 1974-1975 trend acreage and production fell by 2.8% and 4.8% re-
spectively. Wheat acreage and production increased by 14.8% and 36% in the
ten years prior to 1966 and by 55% and 136% respectively between 1964-1965
and 1974-1975. The net reduction in total pulse area during the first ten
years of the high-yielding wheat program was only 22% of the increase in
area sown to wheat.

Ryan and Asokan have estimated the pre-Green Revolution trend in
pulse and grain crops and projected it through to 1974-1975 to obtain an
estimated 1974-1975 production '"without the Green Revolution." This esti-
mation is compared to production "with the Green Revolution." The results
in nutrient terms are shown in Table 7. The net positive impact of the
Green Revolution on nutrient availability is substantial for all major
nutrients except lysine.
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TABLE 7

AVERAGE 1974-75 TOTAL PRODUCTION OF NUTRIENTS
FROM WHEAT, PULSES, WINTER RICE, AND BARLEY IN
THE SIX MAJOR WEFAT-GROWING STATES OF INDIA
WITH AND WITHOUT THE WHEAT "GREEN REVOLUTION"

Average total production in
1974~75 from linear trend

lines fitted through: Percentage
change in
Actual production  Actual pro- total trend
from 1964~65 to duction from production
1974-75 (1.e. 1954~55 to in 1974~75
Nutrient Unit "With Green 1964-65 and had Green
Revolution') then projected Revolution
to 1974-75 not occurred
(i.e. "With-
out Green (%)
Revolution")
Total weight
of six food-
grains '000 MT 39,363 34,089 -13.4
Protein '000 MT 4,897 (5.060)1 4,408 -10.0 (-12.9)
Energy 10? Kcal 135,045 116,830 -13.5
Lysine '000 MT 203 (207) 216 + 6.4 (+4.3)
Methionine +
Cystine '000 MT 161 136 -15.5
Tryptophan '000 MT 53 47 -11.3
Leucine '000 MT 355 334 -5.9
Iaoleucine '000 MT 200 196 - 2.0

1 Figures in parentheses include an allowance for the estimated
sdditional protein percentage of the high vielding varieties.

Source: Ryan and Asokan 1977.
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solely on product characteristics as revealed through consumer demand be-
bhavior. Exclusive reliance on these criteria focuses resource allocation
in agriculture on food crops and away from industrial crops, despite the
employment or other income-gneerating linkages to the target group that
may be associated with those crops. These criteria also exclude foreign
enxhange earning crops to the extent that their prices reflect world rather
than domestic market forces. Used in isolation, therefore, the criteria
may be most applicable to urban target groups, which have small liklihood
of being able to capture direct employment and income benefits generated
by crop production

Third, in some environments the impact of supply response may be
mors important than in the Colombian example cited above. In the Colombian
case the issue of supply response has been treated rather simplistically
with the elasticity of supply for all crops estimated as zero in one solu-
tion and one in another. As expected, under conditions of relatively high
supply elasticity, the overall net imipact is reduced. Supply elasticities
depend largely on the conditions of substitution among crops. These can
change radically following the introduction of new crop technology. 1IN
addition, even under conditions of constant relative prices, technical
change can produce important substitutions due to the change iL relative
net returns-per-acre among various crops. These effects are completely ig-
nored in the analytical model summarized above. A more complex and sophis-
ticated simulation would be required to capture these effects. An example
of such a simulatin of theproduction environment is provided in part IV
below.

The issue of crop substitution has been raised by critics of
Green Revolution technology. In India, for example, there is concern that
the rapid spread of high-yielding wheat varieties has drive pulses - the
major source of protein in the predominantly cereal-based diets of North
India - from the cropping pattern. Of key policy concern is the net ef-
fects of these production changes on nutrient availability.

An interesting analysis of the situation was presented in a re~-
cent paper by Ryan and Asokan (1977). Iu the ten years prior teo 1966, the
year high-yielding wheats were introduced in North India, trend pulse
acreage and production increased by 7.7% and 6% respectively. From 1964~
1965 to 1974-1975 trend acreage and production fell by 2.8% and 4.8% re-
spectively. Wheat acreage and production increased by 14.8% and 36% in the
ten years prior to 1966 and by 55% and 136% respectively between 1964-1965
and 1974-1975. The net reduction in total pulse area during the first ten
years of thed high-yielding wheat program was only 22% of the increase in
area sown to wheat.

Ryan and Asokan have estimated the pre-Green Revolution trend in
pulse and grain crops and projected it through to 1974-1975 to obtain an
estimated 1974-1975 production "without the Green Revolution." This esti-
mation is compared to production "with the Green Revolution." The results
in nutrient terms are shown in Table 7. The net positive impact of the
Green Revolution on nutrient availability is substantial for all major
nutrients except lysine.
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TABLE 8

RELATIVE COSTS OF PROTEIN AND ENERGY FROM
WHEAT AND CHICKPEA IN 1965-66 AND 1977

(%s/100 g) (Rs/'000 Kcals)
Cost of protein in: Cost of energy in:
Crop 1965-66 April- 1965-66 April-
June June
Nominal Real 1977 1977 Nominal Real 1977 1977
Terms Terms Actual Terms Terms Actual
Wheat 0.633 1,398 0.919 0.216 0.477 0.313
Chickpea 0.479 1.06 0.819 0.227 0.501 0.389
TABLE 9

TRFND LEVELS OF PRODUCTION PER HECTARE OF PROTEIN AND ENERGY
FROM WHEAT AND CHICKPEA IN THE SIX MAJOR WHEAT-GROWING STATES
OF INDIA IN 1964-65 AND 1974-75

YIELD PROTEIN ENERGY
Crop (kg/hs) (kg/ha) ('000 Kcal/ha)

1964-65 1974-75 1964-65 1974-75 1964-65 1974=75

Whaat 900 1414 106 167 3114 4892

Chickpea 615 657 105 112 2214 2365

Source: Ryan and Asokan 1977.
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The cost of protein and calories from wheat and pulse sources
in 1977 relative to 1965-1966 is shown in Table 8. It can be seen that
over that period ¢f time wheat protein became cheaper relative to pulse
protein. The same is true for calories. In addition, after translating
1965-1966 prices into rezl 1977 terms to account for general inflation,
one finds that both wheat and pulse proteins and calories were actually
cheapter in 1977 relative to 1965-1966. These changes suggest considerable
potential for a positive net nutritional impact from the Green Revolution.
However, the actual impact would reauire an examination of dietary patterns
of the target groups. Wheat as a protein source for weaning infants might
be less effective because of its lesser protein concentration relative to
tat of the pulses (see Volume IV, Formulated Foods, in this series).

While substitution effects may be substantial and must be con-
sidered carefully when planning agricultural strategy, the power of new
agricultural technologies should not be underestimated. The impressive
increases in wheat physical 4nd nutrient yield per hectare is shown in
Table 9. These yields combined with acreage expansion may have more than
offset the substitution impact of declining pulse production. Of course,
the impact of the Green Revolution must be examined beyond its influence
on new supply balances and nutrient cost. In Section IV therefore we turn
our attention to the complex issue of income linkages associated with new
agricultural technologies.

B. SUMMARY:

AGRICULTURAL RESOURCE ALLOCATION TO ACHIEVE PRICE EFFECTS

The portion of a supply increment actually acquired by
target group members depends on the group's propensity and
ability to buy foods in the market relative to nontarget
groups. The direct price elasticity is an index of price
responsiven<ss and relates the percentage change in quanti~
ty demanded to the percentage cnange in price of a good.

The group's gross increase in nutrient consumption is great-
er than its net increase as a result of substitution among
foods. Shifting expenditures among substitute goods as
their relative prices change is known as cross-price elasti-
city.

Measuring these complex effects to project the impact of
supply expansion on the target group involves the estimation
of direct and cross-price elasticities for a full set of
foods and across target and non-target groups. This tech-
nique of analysis is cnly appropriate when supply expansion
can be expected to reduce food prices or where nutrition
planners are Aeveloping information with a view to influenc-
ing change in price policy.
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The principle pay-off to this analysis is the discovery
of foods which "self-target"” to the malnourished population,
thus minimizing leakages to non-target member=. U ' i{n
isolation of other measures, however, this tecanuique may
bias the focus of nutrition and national planners inappro-
priately. For instance, leakage to non-target group con-
sumption varies but is genezally large. This may bias cost
effectiveness estimates of the net impact of price changes
unless other relevant benefit streams are quantified. Ex-
amining only food price effects focuses resource allocation
on food crops and avay from industrial crops or foreign ex-
change earning. This fccus would fail to capture employ-
ment and income benefits generated by these crops. Also,
the impact of supply response may be important. Under con-
ditions of relatively high supply elasticity the overall
pet impact is reduced.

The evidence of net nutritional ‘mpact of the Green
Revolution is positive. Production substitution effects may
be substantial, but, in the case of India, the increased
yields of wheat combined with acreage expansion have over-
whelmed the substitution impact of decling pulse production.

IV. AGRICULTURAL RESOURCE ALLOCATION TO ACHIEVE INCOME EFFECTS

A. KEY QUESTIONS

e Why must a nutrition-oriented agricultural strategy con-
sider the income- and employment-generating potential
embodied in new agricultural technology?

e What considerations are important in the potential for
improved technology to increasn the nutritional well-
being of poor families?

e What crop specific characteristics are important in ad-
dition to capacity for generating.net income?

e What are the direct employment effects of technical
change?

o, What are employment linkages?

e What are the criteria for agricultural resource alloca-
tion implied by an employment- and income-oriented
strategy?

e Are crops and technologies with strong employment and
income linkages the same as those that induce sub-
stantial increases in consumption by target group mem-
bers in response to lower prices?
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Although price effects can have an immediate and sometimes dra-
matic effect on target group food consumption, a nutrition-oriented agri-
cultural strategy must rely neavily on the income- and employment-gener-
ating potential embodied in new agricultural technology. As Figure 1 in
Chapter One shows, income linkages, like price linkages, are also complex
and are determined by the economic function of target group members. In
the case of farm operators there is a direct link to income generated from
the adoption of new agricultural technology. Agricultural workers have
less direct access. The income linkage depends on the nature of new
technology, the performance of agricultural labor markets, and social
reltionships with farm operators. Non-agricultural workers can also bene-
fit from the dynamic impact of increased agricultural production and pro-
ducvivity on the economy (Mellor 1976). But these linkages, though stra-
tegic, take a louger time to develop. The strength of each of these link-
ages can be influenced by policy decisions.

Perhaps the easiest case to analyze is that of the farm operator
who adopts improved agricultural technology. The various studies of the
impact of the Green Revolution suggest that improved technology, particu-
larily new seed varieties, fertilizar and irrigation, has a substantial
and positive impact on farm incomes, even those of tenants. 1t can be
expected that both owner-operators and tenants earn higher returns to their
own labor and management following increases in farm productivity. Wwhat is
surprising is that tenants as well as owners often acquire a share of the
increased returns to land as well (see for instance Goldman and Squire
1978, Kikuchi et al. 1977, Rao 1975). There now is substantial evidence
that the principal constraints on adopting improved biological technology
are primarily agroclimatic in nature, often related to water control, and
frequently are not related systematically to farm size or wealth (see
Perrin and Winkleman 1976, Herdt and Mandac 1979, Scobie 1979). In regions
where new high yielding seed varieties are well adapted, the small farm
class often achieves surprisingly high rates of adoption, as exemplified
by Table 10 for the case of India in the early Green Revolution period.
Most studies of production efficiency by farm size conclude that small
farms are at least as economically efficient and frequently more so than
large farms (see Bardham 1973, Cline and Berry 1979). In some economies
smaller farm operators may pay higher prices for inputs and receive lower
prices for outputs. The evidence on this is highiy conflicting, however.
in general, it seems fair to conclude that if research strategies are suc-
cessful in creating improved technology suitable for an agro-climatic zone,
small farmers will benefit in absolute income terms although their relative
position in the income distribution may worsen (see Hanson 1979).

This conclusion is not intended as an argument against policies
aimed at increasing access of small farmers to credit or removing market
imperfections and developing less cash intensive technologies. It is a
fact that many poor farmers are not benefiting from new agricultural tech-
nology, and there are ucdoubtedly many cases where institutional factors
prevent small farmers from making intensive use of new technology. Evi-
suggests, however, that improving the incomes of poor farmers may depend



TABLE 10

CHARACTERISTICS OF TECHNOLOGY ADOPTION, 1968-69 to 1970-71

INDIA (PUNJAB, HARTANA AND TAMIL NADU STATES)

1968-69 1970-71
$ of all % of all
% of all farmers with HYV area % of all farmers with HYV area
Farm size farmers who irrigation who Area under as & of farmres who  irrigation who Area under as % of
(acres) are adopters are adopters HYV % irr. area are adopters are adopters HYV § irr. area
0-5 2.16 34.7 14.6 33.6 29.1 42.1 16.5 29.3
5-15 26.7 37.5 12.8 32,1 33.4 45.3 16.3 29.3
15-25 28.2 46.7 13.1 39.6 42.7 58.1 18.5 40.7
25 30.2 46.5 11.1 35.9 36.7 44 .4 18.1 48.7
All 25.5 38.7 12.8 34.8 33.5 46.5 17.4 36.4

notes: Only figures for net irrigated area are available for 1968-69. Gross irrigated area figures
(used for computation in cols. 5 and 9) were constructed by imputing a cropping intensity
equal to that employed by the farmer in 1970-71.

Source: Berry and Cline 1979.

LT
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more on research and development strategies aimed at creating technology
suitable to the difficult agro-climatic and management conditions of low
productivity farms than on policies aimed at eliminating institutional
biases in the agricultural sector.

The relationship between new agricultural technology and the nu-
tritional status of family farm members stems from the income generating
capacity of the improved technology. In general, the analysis of consumer
food expenditures focuses on the importance of income but ignores the rela-
tive influence of various sources of income. Many believe, however, that
nutrition policy aimed at poor farmers and their families should consider
certain crop-specific issues in addition to the potential for generating
new income. There are at least four reasons for this.

In agricultural regions with important market imperfections or
where roads and other transport facilities are lacking, there is frequently
a large differential between the farmgate and retail price of food com-
modities. In this situation, the income generated per dollar of investment
in cash crop technology relative to that of staple food crop technology
must be larger than in "“e case where the farmgate-retail price spread is
smal], in order to have an equal impact on food consumption in poor farm
families. This is so because expenditures generated out of cash-crop in-
come trade for food at the higher retail price. However, consumption out
of staple-food income trades at the opportunity cost, which is the lower
farmgate price. Massell has tested for this relationship in the expendi-
ture patterns of rural families in Kenya and Uganda and found it to be pre-
sent for some commodities (Massel 1969). In the context of selecting crops
on which to focus output increasing policies, the presence of this phenom-
enon represents an argument for assigning an additional! weight to staple
food crops above their general potential for producing net income.

Differentiating among crops for reasons other than those relating
to net income may also be important where social structure assigns owner-
ship of specific crops within families according to the sex of family mem-
bers. This characteristic is particularly widespread in Africa south of
the Sahara, where polygamous marriages are prevalent and wives customarily
receive liitle income support from their husbands. They must support them-
selves and their children. There is usually a clear cultural distinction
between particular crops owned by wives and those owned by husbands (see
Boserup 1970 and Johnston 1958). A production increasing strategy which
emphasizes cr.ps and income streams not owned by women may have a detri-
mental effect or the nutritional status of women and children.

Another dimension of crop production which is particularly im-
portant to the pocrest families is income instability. Some associate this
characteristic particularly with export oriented tropical tree crops due
to the normally long gestation period between planting and harvesting and
price instability in the world market. The relative importance of this
characteristic is not .lear. There are certainly numerous examples from
countries such as Malay.ia, Kenya and Nigeria of the positive impact tropi-
cal tree crops can have cor the well-being of small farm families. There
may be cases where adoptic of tropical tree crops on small farms dis-
places staple food crops and re 'uces crop system flexibility, making more
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difficult the adjustments required to maintain nutritional status in years
of poor harvest or low prices.

The impact of instability on the resource allocation behavior of
farmers is not easy to measure. However, studies suggest and most observ-
ers agree that instability is an important factor which tends to increase
the amount of staple food crop acreage in crop patterns and to reduce the
amount of cash inputs applied in production (see Norman 1975, Herdt and
Wickham 1974). In addition, there is a growing body of evidence supporting
the notion of a vicious circle of impoverishment, malnourishment and sick-
ness engendered by seasonal production instability (see Chambers 1979).
Policies oriented toward reducing agricultural instability may result in
substantial improvement in the nutritional and health status of poor farm-
ers. Such policies include improving crop resistance to pest infestation
and drought, increasing cropping intensities through investments in irri-
gation and the development of quick maturing varieties.

A final reason for considering factors other than the net income

generating potential of output increasing technology concerns tenancy dis-
placement. Output increasing technology frequently worsens the income
distribution in rural areas while raising the real incomes of both small
and large farmers. In some regions, however, substantial improvements in
cash crop technology may provide an incentive for landlords to take over
land previously cultivated by tenants (Ladejinksy 1977). The potential for
this to occur may be substantially increased in regions where price and
other policies encourage mechanization, where land reform legislation is
threatened, and where custom or political pressure discourage the adjust-
ment of rental terms to reflect the impact of the new technology without
adequately protecting tenant security. The many instances of successful
technical change which did not involve these severe dislocations suggest
‘that technology per se is not the cause. However, any strategry aimed at
improving rural diets through output increasing production technology must
‘give careful consideratiop to the implications of rural power structure
and to policies which ultimately work to the disadvantage of tenants in
the process of technical change.
: In many rural areas poor farm families may not comprise a large
‘portion of the malnourished rural population. The direct access to land,
feven small amounts, may ensure nutritional adequacy in terms of calories
‘and proteirs for many farm families. Agricultural workers and landless
iiamilies are more likely to be malnourished than members of small farm
families. The relatively small nonagricultural sector of developing econo-
E_lies, even under conditions of high growth, cannot for many years absorb
Einto employment the population growth increments with which it is con-
fronted. As a corollary, however, the dominant role of agriculture in both
jnational income and employment imply the potential for great leverage under
iconditions of technical change and increasing agricultural productivity.
‘Although projects and specific investment activities must ultimately be the
ehicles for exploiting this potential, it is essential for nutrition plan-
mers to understand the issues within the context of agricultural strategy.
}Despite the urgency of the nutrition problem, ad hoc approaches to agri-
cultural resource allocation which emphasize immediate gains may be unreal-
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istic. A more effective policy must exploit agriculture's potential for
producing a complex of employment and income-generating linkages to target
group members.

As an example, labor's share in the value of grain output prior
to technical change is frequently on the order of 30%. The subshare of
hired labor is sometimes less than half of this amount. Under technical
change the relative share of labor may fall despite a rise in the absolute
incomes of workers. In some sense the value increment going to nontarget
group members can be viewed as a leakage, and investment design must be
sensitive to this. Unlike leakages defined in the analysis of price ef-
fects, however, these leakages are income. A large portion of this income
will be spent directly or indirectly on agricultural goods, the produc~
ton of which may invoive target group members. These dynamic linkages,
if properly understood and exploited within agricultural strategy, may
offer more benefits to target group members than the more immediate and
identifiable direct employment effects.

In order to understand some of the interrelationships involved,
it may be useful to follow an example develuped by Raj Krishna (1974).
Crop production may be decompcsed into a series of labor-using activities
that are either "area-based" or "output based." The changes in amount of
labor employed in land preparation or weeding, for instance, are much more
closely associated with changes in the amount of land under cultivation
than with changes in crop yield per acre. The reverse is true in the case
of harvesting and threshing labor. Horeover, these relationships vary from
crop to crop. In addition, area-based activities may have ‘'output
effects," inducing labor use indirectly. The result is that for the same
crop some aggregate cultivation technologies are more labor-intensive than
others; and, given current technologies in use, some crops are more labor-
intensive than others. Projections of change in labor use for the agricul-
tural sector can be broken down into changes in the relative importance
of partic:lar area and output-based activities in the production of a
single crop and in the relative importance of various crops in production
over time.

Krishnsa identifies ten different area and output-based wheat and
rice production activities in the Indian Punjab. On the basis of official
projections of changes over time in the relative importance of new seed
varieties, irrigation, and mechanical ploughing and threshing, the employ-
ment effects are calculated as shown for wheat in Table 11. 1In this case
the total effect of the projected innovations is quite negative, a net de-
cline of 92 manhours per hectare. The advantage of this technique is its
ability to identify the effect of discrete activities that, if undesirable,
may be amenable to policy action. In this example the negative employment
impact of mechanical threshing is outstanding. When one examines the com-
bined effect of projections for both crops, wheat and rice, plus estimates
of increases in crop intensity (1.e., the number of cropped acres per cul-
tivated acre), the net negative employment effect is less proncounced, as
shown in Table 12. Rice is a more labor-intensive crop than wheat, and
the increase in its acreage share produces a "crop-mix" effect on employ-
ment. Increases in crop intensity, facilitated largely by the introduction
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TABLE 11

DECOMPOSITION OF THE CHANGE IN THE TOTAL
LABOR INPUT PER HECTARE IN WHEAT
PUNJAB, 1968-69 TO 1973-74

Effect Manhours/hectare

1. Irrigation effect +16.28

2. Variety effect +17.35

3. Tractor-ploughing effect - 5.26

4. Irrigaticn techrology effect ~34.59

5. Threshing effect -70.58

6. Interaction effect of irrigation
and varietal improvement + 2,08

7. Negative interaction effects -16.89
Total -91.61

L
Source: Krishna 1974,
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TABLE 12

SEPARATION OF TECHNOLOGY, CROP MIX AND INTENSITY
EFFECTS ON LABOR PER HECTARE (NET) IN WHEAT AND
RICE (COMBINED), PUNJAB, 1968-69 TO 1973-74

Effect Manhours/hectare
Technology -74.51
Crop Mix +17.04
Intensity +27.67
Interacticns - 0.34
Total -30.14

Source: Krisha 1974,
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of tube wells, have important labor-using effects as well. The introduc-
tion of policies that discourage mechanical threshing would probably re-
sult in substantial, positive net employment effects.

The utility of this approach depends critically on valid pro-
jections of investment profiles and on the resulting crop-mix and crop-
intensity effects. Krishna's example has relied on rather crude projec-
tions. New technologies such as seed varieties and irrigation change the
relative net returns per acre of crops in the cropping pattern and facili-
tate the production of new crops or more of the same crops. Governments
can rarely dictate the response to this new technology, which depends on
the independent decisions of many farmers and farmer groups. This be-
havior must be modelled accurately to result in useful projections. Linear
programming provides an appropriate, although by no means foolproof, method
for generating complex projections. An example of the complex crop mix and
intensity effects under technical change projected by a linear programming
model of farm behavior in the Pakistan Punjab is shown in Table 13. The
labor implications of various technologies can be estimated from these pro-
jections with a procedure very similar to that used in the Krishna example
above.

Whatever the direct employment effects of technical change are,
the income streams thus generated result in consumption expenditures.
These expenditures also produce employment effects. Using input-output
analysis, Krishna completes his example by showing the total farm employ-
ment effect of a 5% growth in farm output (Table 14). The negative direct
labor displacement effect is more than offset by the multiplier of demand
linkages stimulated by the initial income-generating impact of agricultural
growth. The subsequent final consumption demand for farm products has a
particularly large impact on employment. Investments in crop research, ex-
tension, and marketing organization should anticipate the indirect demands
generated by initial agricultural growth. A strategy that places an ini-
tial emphasis on staple grains must diversify to other crops for which
there is a high income elasticity of demand if employment linkages are to
be fully exploited.

The potential of new agricultural technology for gen:rating in-
come and employment can be analyzed in two stages. The first relates to
the character of the technology itself and the second relates to price
policy. In the first instance agricultural technology can be defined in
terms of its output increasing and labor substituting characteristics.
Mechanical threshers and tractors, for instance, do little to enhance the
production of the crop to which they are applied, and they are direct sub-
stitutes for labor. New seed varieties, fertilizer and irrigation all con-
tribute directly fto increased production and the potential demand for
labor, particularly in harvesting and threshing. Herbicides substitute
for labor but may contribute to a larger harvest hence, indirectly, to the
demand for labor. Mechanical technology, because it can perform work
faster than human and animal labor, is justified by some in terms of its
contribution to increasing crop intensity, a potentially high labor-using
factor. In a comprehensive survey of Indian experience, Binswanger (1978)
finds little evidence supporting this view, however. In the context of
nutrition policy, strongly labor-substituting technologies should be
discouraged.



TABLE 13

OPTIMAL CROPPING PATTERNS AND CROPPING INTENSITIES IN THE CENTRAL PUNJAB WHEAT-COTTON
ARFA UNDER ALTERNATIVE TECHNOLOGICAL ASSUMPTIONS1

(Percent except as otherwise indicated)

Traditional Improved Improved Improved wheat and
technology wheat technology rice techknology rice technology
Without With Without With Without With Without With
Crops tube well tube well tube well tube well tube well tube well tube well tube well
Vinter crops
Wheat 43.5 8.8 45.1 42.2 42,7 31.0 44.3 34.3
Barley
Oilseeds 2.6 2.7
Gram
Fodder 14.0 12.0 6.8 11.9 11.1 10.5 6.9 5.0
Sugarcane 6.9 6.9 4.8 6.1 3.7 5.6
Vegetables 1.1 1.4 1.7 1.4 1.6 1.2 1.7 1.1
Orchards 2.1 2.1 1.8

Subtotal 61.2 31,2 56.3 64.4 60.2 50.6 56.6 46.0

_gc-



Summer crops

Rice 2.3 5.2 8.5 24.0 1.. 37.7
Cotton 25.5 50.8 27.1 16.8 15.8 9.0 20.1
Maize
Fodder 10.2 9.2 10.6 9.2 9.9 8.2 10.4 7.5
Sugarcane 6.9 6.9 4.8 6.1 3.7 5.6
Vegetables 0.8 0.6 0.8 0.7 0.8 0.6 0.8 0.5
Orchards 2.1 2.1 1.8
Subtotal 38.8 69.6 43.7 35.7 39.8 49.7 42.7 51.3
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Total cropped
acreage 11.8 14.5 11.8 14.6 12.2 16.4 11.5 17.7
Cropping
intensities 94.0 116.0 95.0 117.0 98.90 131.0 92.0 142.0
New revenue
(rupees) 2,034 3,192 2.358 3,649 2,197 3,382 2,475 4,131

Based on 12.5 acre farm.

Source: Gotsch and Falcon 1975.

—LE—
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TABLE 14

DECOMPOSITION OF TOTAL EMPLOYMENT

GROWTH DUE TO 5% FARM OUTPUT GROWTH

WITH TECHNICAL CHANGE, INDIA (BASE 1964-65)

Effect Manyears Percent
Pure labor displacement effect -2,737,670 -148.9
Farm input demand effect 784,490 42,7
’ .
Farm final demand effect 2,434,180 132.4
Nonfarm final demand effect 764,390 41.6
? -
Nonfarm input demand effect 592.580 32.2
’ .
Total 1,837,970 100.0

Source: Krishna 1974.



-39 -

Price policy has important implications for impact of new tech-
nology for two reasons. First, price policies frequently encourage and
subsidize the use of mechanical technology on the mistaken assumption that
it is essential to modern agriculture in devleoping countries. Low inter-
est loans for tracter and thresher purchase and overvalued exchange rates
which make imported capital goods artificially cheap are principle ex-
amples of price policies which work to lower employment in agriculture.

The second important aspect of price policy concerns the ag-
gregate responsiveness of domestic output prices to increases in crop pro-
duction induced by new technology or other output-increasing investments.
As shown above, this response is determined by the degree of openness of
the agricultural economy to the world market. If production increments
substitute for imports or are exported, then little or uo impact cn price
is expected, and increases in production result in substantial increases in
income and labor demand in the agricultural sector. However if domestic
supply expansion occurs (in per capita terms), then price will fall, scme-
what offsetting the potential income generating impact of the supply expan-
son. As prices decline, the incentive to increase production also de-
creases, leading to lower demand for labor than in the case where price
is unresponsive. It is important to note that lower staple food prices
have a positive impact on real income and stimulate demand for labor in-
tensively produced consumer goods. It is aiso important to recognize that
the potential for new technology to increase output and the direct demand
for labor in agricultural production is greater in environments where
output expansion does not result in a substantial fall in price.

The selection criteria for a nutrition strategy which relies on
the generation of employment and income for impact is unlike a strategy
which relies on price effects. The criteria for agricultural resvurce
allocation implied by an employment and income-oriented nutrition plan
rests on the technical input requirements of various crops, the ralative
labor intensities of cultivation activities, and the demand characteristics
of crops, particularly those associated with income rather than price re-
sponse. Implementation of these criteria may result in very different re-
source allocations from those chosen under a price-oriented strategy. For
instance, crops that result in export expansion or import substitution,
such as cotton and sugarcane, both of which may be relatively labor-iuten-
sive crops (Mellor 1976), receive no emphasis in a price-oriented strategy
but may play an important role in an jincome-employment oriented program.

Commodities with high income elasticities and important employ-
ment linkages are emphasized in an income-employment strategy but perhaps
not if price effects dominate selection criteria. This may be so, because
either income-generated linkages are ignored under price effect criteria
or because some commodities which are subject to high income elasticities
are also subject to high price elasticities from both target and nontarget
groups. Dairy products may fall into this category. They are generally
subject to high income elasticities across a wide range of income groups.
The configuration of target and nontarget group price elasticities, how-
ever, may cause a price decrease to result in direct leakages into nontar=
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get group consumption or indirect leakages due to consumption substitu-
tion by target group members. Since the production of dairy products is
in some countries particularly prevalent among small farmers and landless
families, the failure to exploit this potential linkage would be unfortu-
nate.

A final observation concerns technical change and its impact
on institution elements in rural labor markets. Social structural fea-
tures i epresented by reciprocal obligations between landless and land-
owning classes frequently work to guarantee 3ocially acceptable levels of
employment to landless people and result in payments to workers that may
be higher than would result from competitive wage determination in a mar-
ket economy. The introduction of new agricultural technology and conse-
quent increase in monetization may erode thse relationships, so that more
labor dislocation would result than would be predicted were social struc-
tural issues not considered at the planning stage. For example, there is
strong evidence that in parts of Indonesia traditional arrangements which
guarantee landless people access to harvest employment are breaking down
where new rice varieties are introduced (Collier et al. 1974). The extent
of this breakdown and its relationship to the new technology is unclear
and controversial, however (Hayami and Hafed 1978). The breakdown of
traditional systems of employment has received attention in recent years,
although analysis of the factors involved requires considerably more re-
search (see Gotsch 1971, Rao 1975, Scott 1576, Sisler and Colman 1979,
and Swenson 1976).

B. SUMMARY:

AGRICULTURAL RESOURCE ALLOCATION TO

ACHIEVE INCOME EFFECTS

Price effects can have an imnmediate influence on target
group food consumption, but an effective longterm nutrition
oriented agricultural strategy must rely on producing em-
ployment- and income-generating linkages tc the target
group. The small nonagricultural sector of developing eco-
nomies cannot absorb expected population increments into
employment. Technical change and increasing productivity
in agriculture imply direct employment effects that may be
either pozitive or negative - which kind depends on the
labor intensity of the crop technology and the crop mix.

Direct employment effects generate income streams that
result in consumption expenditures which also produce em-
ployment effects. Dynamic linkages generated by agricul-
tural growth nay offer more benefits to target group men-
bers than more immediate direct employment effects. !
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Price policy can play an important role in determining
the type of new technology used by farmers. Many countries
discriminate against labor-using technologies by offering
price subsidies on mechanized inputs. Policy related to
output prices can influence the flow of income and strength
of labor demand generated by output increasing technical
change.

Criteria for agricultural resource allocation implied
by a strategy oriented to generation of employment and in-
come rest on the technical input requirements of crops,
the relative labor intensities of cultivation activities,
and the demand characteristic of crops. Different recource
allocations may result under this strategy than those chosen
under a price-oriented strategy.
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CHAPTER THREE

EVALUATION

I. KEY QUESTIONS

e Would the full cost of agricultural investments be at-
tributed to their contribution to nutrition goals?

e What is agriculture's major contributien to nutrition
goals?

e What is the conflict between agricultural growth and
consumer subsidy programs?

I1. INTRODUCTION: DETERMINING COSTS AND BENEFITS

As for any intervention, a list of all program inputs is re-
quired to determine the costs for an agricultural intervention. The market
values of program inputs generally are identified from accounting records
or imputed from market prices. Goods or services whose market costs dif-
fer from social opportunity costs should be shadow priced. Shadow pricing
represents the value to society of the input in its next most productive
use. Frequently the national planning agency or development bank has
already calculated such shadow prices. A more detailed discussion of ap-
propriate mcthodology is given in Gittinger (1972). Measuring the domestic
resource costs (DRC) of alternative production activities is a variation
of the benefit-cost approach. This method allows the comparison of pro-
jects in terms of the project specific domestic resource costs of earning
or saving a unit of foreign exchange. The Food Research Institute at Stan-
ford University has employed this technique in two studies investigating
the political economy of rice ia Asia and West Africa (See Food Research
Institute Studies 1975, for a report of the Asiu study; the West African
study will be published by Stanford University Press in 1780~1931).

Nutrition benefits can he more difficult to identify. If the
target group members nwn or operate farms on which increases in productiv-
ity take place, the nutritional benefits to the family may be measured di-
rectly. Chapter Four illustrates a methodology for doing this. Target
group members who have no relationship to the new technology may accrue
nutritional benefits primarily through price effects. The measurement
of these benefits can be accomplished with methodology similar to that of
Pinstrup-Andersen or Timmer and Alderman above and with careful considera-
tion of the macro policies affecting price formation. Nutritional bene-
fits which accrue to agricultural workers whose wages rise or who are more
fully employed because of an increased demand for their services are more
difficult to identify and measure. Employment linkages may be difficult
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to measure due to the complexity of przjecting such things as crop substi-
tution effects. Furthermore, as previously indicated, agricultural labor
markets in developing countries are frequently characterized by social
structural aspects whose dynamics in the face of a changing economic
environment are difficult to predict.

In theory most nutritiomal activities can be designed so that
target group members have preferential or exclusive access to program re-
sources. This is not true for agriculture, because the target group's
relationship to the program resources, i.e., the production technology or
ublic investmeat in infrastructure, may be through an indirect linkage
such as a labor or consumer market. Agriculture further differs from
other nutritional policy instruments in that there is an intermediate gen=-
eration of potential value prior to its consumption by malnourished indi-
iduals. Increases in agricultural production, therefore, can serve as a
olicy resource for a number of different goals, some of which may conflict
ith nutritional goals. If agriculture is not designed to contribute only
to nutrition goals, the full cost of agricultural investments should not
be attributed to their contribution to nutrition goals. It may be im-
possible to determine the appropriate portion of cost to attribute to
improvement in nutritijonal well-being. Because of this difficulty and be-
cause of trade-offs among policy objectives implied by other investment op-
portunities, agricultural activities are better evaluated against the full
‘get of policy objectives rather than the subset of nutritional goals. In
this context research into the specific impact of various agricultural acti-
witier on the malnourished should provide more insight into the weights to
attach to agricultural policy options in relation to nutrition goals.

EIII. THE FISCAL IMPACT OF AGRICULTURAL PROGRAMS

In many countries the fiscal role of agriculture in nutrition
'strategy may be critical. Many analysts lay heavy emphasis on the need
for direct subsidy programs to achieve nutritional targets (see Reutlinger
and Selowsky 1976). In addition, we have shown here that, for the fore-
seeable future in most countries, general price effects can be achieved
nly through consumer subsidies at direct cost to the treasury. These
ubsidy instruments cannot be viewed as complete policies, because their
fcost tends to grow rapidly, and, in the absence of a broader, more con-
mistent set of policy instruments, they frequently cannot be sustained.
e agricultural sector can make an important contribution to nutritional
oals as a source of public revenue to finance consumptiocn oriented poli-
ies. A growing agricultural sector is virtually a prerequisite for a suc-
essful program of consumer subsidies. Agricultural growth can provide
sdditional income and employment, so that the size of the target group
which requires subsidy is reduced. In addition, it can provide a growing
source of revenue and foreign exchange with which to finance consumer sub-
sidies. This fundamental complementarity belies an equally fundament.al
resource conflict, however.

Agricultural growth itself, though potentially a net generator of
lxcsources, requires a large volume of initial investment. In order for the
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developing countries as a group to achieve a compound food grain growth
rate of 2.6% over the period 1974 to 1985, an estimated investment of
$25 billion would be required in the first five years (Burke and Goering
1977). 1If demand trends continue, the developing countries would still be
short of food grains by about 33 milliun tons. They would (at constant
prices) be dependent on external sources for 15.5% of total food grain con-
sumption. 1f we add to this the additional 25 million tons of grain re-
quired for calorie sufficiency (estimated by Reutlinger and Selowsky), the
dependency level is 27%. Closing this gap with domestic production would
require an additional domestic investment of $32.2 billion, or a total in-
vestment more than double the projected figure based on current policies,
revenue sources, and expenditure patterns.

Obviously, this investment is not going to be made, and complete
self-sufficiency cannot be achieved in so short a time. The figures show,
however, that even to establish a more modest agricultural growth rate of
3 to 3.5%, a very substantial additional investment in such things as ir-
rigation facilities and market roads is required. Most of this invest-
ment must come from public revenues ir the form of capital development
expenditures. This is where the conflict between agricultural growth and
consumer subsidy programs emerges.

The budgetary cost of food subsidies in various developing coun-
tries is shown in Table 15. (For further information, refer to Study V
in this series.) When viewed as a proportion of total public expenditures,
these subsidies are large. However, the direct competition between food
subsidies and the investment requirements for agricultural growth is cap-
tured best by subsidy costs measured as a percentage of public capital
expenditure. The average for the countries reported here is 43%.

Clearly, an effective nutrition plan must come to grips with im-
portant fiscal issues. Unless the fiscal reauirements of agricultural
growth, on the one hand, and consumer subsidies, on the other, are properly
phased over time in an overall nutrition strategy, currently effective sub-
sidy programs may become untenable as the population of target group
clients grows and fiscal support fails to keep up. In addition to this
basic strategy consideration, increasing attention must be given to the
search for cost-effective subsidy instruments (see Reutlinger and Selowsky
1976) and to policies regarding the taxation of agricultural prcductivity.
The issue of whether or not to allow increases in agricultural productivity
to have domesti: price effects emerges once again here. As domestic pro-
duct prices fall in response to agricultural production, the ability of
land-based revenue systems to appropriate the value of the technical change
dividend diminishes.

IV. CONCLUDING NOTE ON AGRICULTURAL EFFECTS

Any sustained attack on nutritional problems must re. )gnize the
strategic role of agricultural productivity in nutrition policy, regardless
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TABLE 15

BUDGETARY COST OF FOOD SUBSIDIES, 1974

Percent of Percent of
Total Public Public Capital
Expenditure Expenditure
Bangladesh 1 24
Burma 8 -—
Egypt 22 67
Indonesia 13 kN
Korea 14 49
Morocco 9 34
Pakistan 13 28
Sri Lanka 17 67

Source: Davis 1977.
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of whether the ultimate effects are through general changes in food price
levels, income-generating linkages, or direct subsidy programs such as
food stamps. The expected means of impact, however, influence the ap-
propriate allocation cf resources within agriculture. The criteria for
selecting agricultural activities that impact through price effects are
substantially different from those which are associated with income and
revenue linkages. The designers of effective agricultural strategy within
the context of nutrition policy must pay careful attention to the larger
economic environment through which agricultural productivity influences
consumer well-being. It is particularly important for a stretegy to be
consistent with other policies influencing domestic price formation. A
realistic appraisal of the availability of revenue-generating instruments
and access of rural target group members to income streams generated by new
technology is also critical.

Although agricultural growth, in and of itself, cannot eliminate
poverty, a strong committment to agricultural growth combined with an ap-
propriate allocation of resources within agriculture is essential to al-
leviation of the worst nutritional problems. A projection of the size of
undernourished populations between 1975 and 1990 under conditions of con-
stant income distribution but various rates of agricultural and per capita
income growth is shoin in Table 16 reproduced from the work of Reutlinger
and Selowsky. They interpret this table to show that agricultural and
economic growth alone cannot eliminate undernutrition. Although this in-
terpretation is undoubtedly correct, a striking aspect of the table is the
dramatic reduction in the proportion of the population which is undernour-
ished that can be achieved with sustained agricultural growth. Under sce-
nario A (the "realistic" growth projection), the population of those who
suffer deficits in excess of 250 calories below requirements is reduced
from 48% of total population in developing countries in 1975 to 19% in
1990.

In a recent paper using data from Columbia, Pinstrup-Andersen and
Caicedo (1978) show that, under constant price conditions, a 1% increase
in consumer income distributed proportionally among consumer groups will
increase consumption by the nutritionally deficient group 13.2 calories
and 0.4] grams of protein per day. Thus, sizable percentage increases in
porportional income growth could significantly contribute to the reduction
of intake deficits relative to recommended dietary allowances.

In order to achieve this result, difficult decisions must be made
regarding allocation of public revenues to investment in agricultural
infrastructure. Moreover, the constant income distribution assumption can
only be fulfilled through an allocation of resources that exploits poten-
tial income linkages. Additional leverage in this regard results from
social policies designed to redistribute access to agricultural factors of
production, such as land reform or the development of socialist organiza-
tions such as those that have appeared in China (see Timme 1976). Failure
to maintain or improve the income distribution may limit substantially the
impact of agricultural growth on nutritional goals. Such failure may re-
sult in worsening nutritional status for target groups under conditions
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TABLE 1

6

SIZE OF UNDERNOURISHED POPULATION, 1975 AND 1990

WITH ALTERNATIVE PROJECTIONS1

Undernourished Population

in excess of 250 calories

i Total
b
[

kenarios A to C bracket the realistic range of agricultural and per capita

ilncome growth rates C resulting only from extraordinary commitment and

janagement.
v

ﬁrce: Reutlinger and Selowsky 1976.

t

sgion With calorie deficits
below requirements below requirecents
A B c A B c
- - - (million people and fraction of total population) - - -
1975
.ltin America 112¢.36) 112(.36)  112(.36) 71(.23)  71(.23) 21(.907)
pia & Far East 924(.82) 924(.82) 707(.63) 707(.63) 707(.63) 221(.20)
sar East 94(.51) 61(.33) 61(.33) 61(.33) 24(.13) 24(.13)
frica _243(.77) _193(.61) _193(.61) _93(.61) _93(.61) _93(.61)
Total 1373(.71) 1290(.66) 1073(.55) 932(.48) 815(.42) 359(.19)
1990
atin America 102(.23) 102(.23) 30(.07) 30¢.07)  30(.07) 30(.07)
sia & Far East 1299(.82) 994(.63)  994(.63)  311(.20) 311(.20) 311(.20)
L.r East 89(.34) 35(.13) - 35(.13) - --
krica _280(.62) _280(.62) _135(.30) _135(.30) _135(.30) _ ==
| 1770(.64) 1411(.51) 1159(.42) 511(.19) 479(.17) 341(.12)
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where economic growth and expanding demand at the aggregate consumer level
outpace the growth in food supplies (from domestic and foreign sources)
and force a rise in relative food prices (Pinstrup-Andersen and Caicedo
1978). Failure to maintain or improve the income distribution may limit
substantially the impact of agricultural growth on nutritional goals. Such
failure may result in worsening nutritional status for target groups under
conditions where economic growth and expanding demand at the aggregate con-
sumer level outpace the growth in food supplies (from domestic and foreign
sources) and force a rise in relative food prices (Pinstrup-Anderson and
Caicedo 1978). Finally, the developmert of an cffective mechanism for
taxing the agricultural growth underlying Table 14 can provide the re-
sources necessary to subsidize many of those who remain undernourished.
Without an effective agricultural growth strategy, it is difficult to i-
magine how a successful nutrition policy can be achieved.

V. SUMHARY

Costs are determined as for any investment. The full ;
set of agricultural investments should not be attributed to }
their contribution to nutrition goals, since agriculture
contributes to a variety of goals in addition to nutritional
ones.

The agricultural sector can contribute to nutrition
goals as a source of public revenue to finznie consumption-
oriented policies. However, agriculture requires a large
volume of initial investment, and costs of food subsidies
may well compete with investment requirements. Agricultural
growth and consumer subsidies must be properly phased over
time in an overall nutrition strategy.




- 49 -

CHAPTER FOUR

CASE STUDY: NUTRITION IMPACT OF AGRICULTURAL TECHNOLOGY ON FARM FAMILIES

I. INTRODUCTION

i The preceding chapters presented a framework for understanding
"how and to what extent agricultural production and new agricultural tech-
‘nology can influence nutritional well-being. Reference to Figure 3 shows
; many of the complex linkages which relate changes in agricultural produc-
. tion to the various target groups of nutrition policy. It is not easy
"to find examples where these relationships and linkages can be observed
.directly. As emphasized earlier, there has been little effort to iden-
 tify undernourished people in terms of their functional relationship to
the various linkages portrayed in the figure. This is particularly true
| for nonfarm operating rural families. In addition, there are no cases
: of documentary evidence tracing over time the nutritional impact of
 agricultural growth policy in any particular country.

3 The lack of data as well as time and resource constraints face
“this project. Therefore, the case study presented here will focus on one
:of the most direct relationships depicted in Figure 3, that involving
vincreased agricultural production generated by new agricultural technology
on very small farms. As discussed in Chapter Two, output-increasing
“technology has had substantial impact in recent years on small farms in
‘many parts of the developing world. There is virtually no evidence, how-
aver, showing the impact of this technology on the nutritional well-being
;of farm families.

g Farm families derive income primarily from their control of labor,
iland and management resources. We can expect therefore that improved agri-
fcultural technology will result in important income gains to small farm
Efam111es who can adopt the technology. This income gain may result in sub-
gstantial improvement in diets.

Although sources of income are not usually distinguished in an
Feconomic analysis of consumption behavior, many believe that the crop
icomposition of agricultural growth can have an independent impact on nutri-
ttional welfare of farm families. There are at least four reasons why this
ight be so. The first involves the influence of rural power structure.
“Improvements in cash crop technology may provide an incentive to landlords
ﬂto evict tenants and take over land for direct cultivation. This may be
‘nore likely in enviornments where price policy is also encouraging mechan-
‘izat1on Alternatively, landlords may hold a sufficient monopoly position
‘in the land market to force tenants to increase the share of land to cash
kropplng without allowing changes in rental terms which could offset the
‘decrease in subsistence crop area. A second source of concern relates to
Zthe long gestation periods between planting and harvesting and unstable
/market conditions associated with many tropical tree crops. Small farmers
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may be induced during periods of high prices to reallocate acreage away
from food crops to tree crops. As the economic return from these crops
fluctuates (it is actually zero for a period of years) farmers may not be
able to adjust other income sources in order to maintain nutrution at
adequate levels. A third source of concern about crop composition and its
impact on nutrition may arise in regions where social structure differen-
tiates by sex within families the ownership of incomes from various sources.
If agricritural technology is improving productivity of crops whose incomes
are owied by family members not directly responsible for child rearing,
this could have deleterious results on child nutrition. This may be a
particular problem in parts of Africa. Finally, as discussed in Chapter
Two, market imperfections may result in such a wide differential between
farmgate and retail prices that achieving the same nutritional impact may
require larger increases in cash crop productivity relative to that for
subsistence crops. It is important to note that while these crop compo-
sition effects have been speculated on by many, taere is very little evi-
dence on the subject. In this case study only the last of the four issues
raised above is explored. The others are discussed in somewhat more
detail in Chapter Two above.

The Caqueza Project in Colombia' was selected as the subject of
this case study because (1) it was a government project aimed at providing
improved technology to '"small farmers"; (2) the farmers participating in
the program were achieving increases in yield of staple food crops; and
(3) documented evidence of malnutrition existed for the region. The
government of Colombia saw the Caqueza pilot project as impcrtant to
its agricultural policy because it would provide insights into methodo-
logical aspects of rural development. Our examination of the Caqueza
situation attempts to illustrate some of the issues that need to be
investigated in the process of designing and evaluating small farmer
production programs aimed at nutritional impact on that group. The range
of issues and methodologies explored here are l.mited somewhat by the
characteristics of the project itself and the short period of time avail-
able to us for observation.

As described below, the Caqueza project is a very small pilot
project and has not had a substantial impact. on total food supply in the
region. Regional income and employment effects, therefore, are probably
minimal. The project focused on attempts to increase maize and potato
production, so that the issues of farm structure and income instability
related to cash crops which require long gestations (e.g., perennial tree
crops) are also not raised here. Mcasurinf, nutritional intakes, particu-
larly that of children, is very ditficult and ideally observations over
time should be made in order to offset seasonal effects and errors in
observation as well as to follow a set of families or individuals through
a process of change. Our study was constrained to dietary surveys during
only one period. Thus it was impossible to capture any seasonal patterns.
Despite these limitations, the results of this study contain some impor=-
tant considerations for those who design small farmer production assis-
tance programs as part of a nutritional improvement strategy.
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The case study will not examine the technology generation
aspects of the Caqueza Project. Readers interested in this dimension
are referred to the detailed description of the project by Zandstra,
Swanberg, Zulberti, and Nestel (1979).

The case study is organized in the following manner. The next
section describes the Caqueza region and the rural development pilot project
underway there. It also contains a description of the sample survey pro-
cedure and the data we collected. This section is followed by two others
that employ the survey data in a descriptive profile of family characteris-
tics, consumption patterns, farm productivity, and income sources in
Caqueza. Section Five describes a simple model of the structure of demand
for nutrients and discusses various hypotheses about the role of income
and agriculture in determining nutrient consumption. It is followed by
a statistical analysis of hypctheses and a section of conclusions.

II. AGRICULTURAL PROGRAM CHARACTERISTICS AND SURVEY METHODOLOGY

In 1966, the Colombian government began to focus attention in
its national planning efforts on the rural sector. Particular emphasis was
placed on increasing the incomes of traditional farmers with small-size
farms. One result of the attention given to small farmers at the national
level was the initiation of six experimental rural development projects in
1971 under the direction of the Instituto Colombiano Agropecuario (ICA).
These experimental programs had the responsibility to develop and transfer
technology that would increase productivity of traditional crops on small
farms. The increases in productivity in combination with other social
and economic activities (e.g., road construction, rural electrification,
education, health services) were intended to increase the real incomes of
small farmer participants.

A. The Caqueza Project

The Rural Development Project of East Cundinamarca was one of the
six projects. It was established in four of the municipalities of the
castern Cundinamarca region and became known as the Caqueza Project. The
region is characterized by mountain-side farms and contains two distinct
ecological zones, one below 2,200 meters and the other above. Farm sizes
in the area vary, but most are small; 65% are less than 5 hectares (12.5
acres). The low altitude zone is one of small farms on which maize is the
principal crop, while in the higher altitude zcnes, farms are larger and
potatoes are the principal agricultural product. Seventy percent of the
farmers of the region own their own land, 12% both rent and own land, and
18% are renters only but with reasoiable security that their tenancy will
continue in future crop cycles. Tae average annual income in 1972 was
estimated at U.S.35645 per farm fam.ly or U.S.$86 per capita (Zandstra et
al. 1976).

Nine hundred seventy-six farm families - 42% with farm. of less
than ” hectares, none with farms larger than 3 hectares - were -:onsidered
to bz potential project participants. Malnutritional consideralions were
not included in the original design of the Caqueza Project. The objectives
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were to develop and transfer technology to these small farmers in order to
increase productivity of their traditional crops. Thus, the project began
with experiments in the area to adjust existing technolcgies ian corn and
potato production to specific regional conditions. During the first year
of experimentation the project identified new agronomic technology (i.e.,
seed type, fertilizer, pesticide use, and planting density), which, under
experimental conditions on small farmer plots, is reported to have increased
maize production 202%. Potato yield is reported to have increased by 51%
(Zulberti et al. 1975).

Potato farmers quickly adopted the new technology which was prim-
arily a change in cultivation technique rather than a use of rew cash in-
puts. Adoption of the new recommendations in the maize growing area was
slow, however. ICA policy makers, recognizing the cash intensity of the
ize recommendations, forused on credit availability and risk as principal
onstraints to adoption. In response to these constraints, an experimental
utput-sharing program was initiated in the maize zone in 1974 and became
own &s the Maize Plan.

¢ Twenty-sev:n farmers agreed to participate in the Caqueza Maize
Plan in 1974, and i.. operated through a local producers cooperative in the
following way:

1. A requirement for participation in the program was that
farms be no larger than 3 hectares. Most farmers who
participated had farms less than 2 hectares.

2. Participating producers paid an inscription fee equivalent
to U.5.510/hectare. These farmers were asked to plant
maize using the recommended methods of plant density,
fertilizer, pesticides, and weeding. Farmers were encour-
aged to use the project's hybrid variety maize seed but
were allowed to choose their own traditional variety.

3. The cooperative supplied the producers with all cas*
inputs - seeds, fertilizers, pesticides - according to
project recommendations.

4. Technical supervision/assistance was provided by ICA.

5. At harvest, production equal to or less than 800 kg/
hectare remained with the producer. Up to this point,
the producer did not have to return the value of the
inputs to the cooperative. Eight hundred kilos/hectare
was the average yield expected under traditional methods.
Production in excess of 800 kg was divided equally
between farmer and cooperative.

n this year, on land using the new technology, the plan is reported to have
_enerated a 95% average increase in maize yield (Zandstra et al 1976).
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This increase was substantially below that reported on the experi-
wental plots in previous years, but there are several reasons why this
phenomenon might occur. First, ICA reports that farmers tended to assigr
their poorest quality land to the Maize Plan. 1In addition, presumably
for reasons of taste preference and risk aversemess, many farmers used
their traditional naize variety rather than the unfamiliar hybrid variety.
The traditional varieties are mildly fertilizer responsive relative to
the impressive response uf the new hybrids. Rezardless of variety, farmers
reportedly used a good deal less fertilizer than recommended. Finally,
although the risk-sharing plan effectively hedged the farmer against a cash
loss or loan default, the 50-50 sharing also reduced the incentive for
intensive input use. These factors, singly or in combination, probably
contributed greatly to the lower yields relative to those achieved by the
ICA experiments.

In 1975 the Maize Plan had 38 participants. The output-sharing
scheme was modified in the following way. The base yield above which a
farmer had to commence repayment to the cooperative remained the sawc -
800 kilos/hectare. ICA officials expected a minimum maize harvest of 1,700
kilos/hectare. Repayment requirements were based on this expectation and
maximum repayment was set at 900 kilos/hectare. Farmers were required to
repay the complete yield increment above 800 kgs/hectare up to 1,700 kgs/
hectare. Any yield above 1,700 kgs/hectare could be retained completely by
the farmer, giving him the full value of the marginal product above 1,700
kgs/hectare. The 1976 Maize Plan had 46 participants and also followed
the same output sharing modification. Some of the implications of this
program design are discussed further below.

B. Nutritional Implications of the Caqueza Project

Nutritional considerations were not included in the original
design or implementation of the Caqueza Project and no official identifi-
cation or measurement of nutritional benefits accruing to the project par-
ticipants was attempted. There was, however, reason to believe that the
Caqueza Maize Plan might be having a positive nutritional effect on plan
ptcticipant families.

Nutritional studies in Colombia have demonstrated that the
majority of the Colombian population consumes diets deficient in all of
the required nutrients with the exception of iron and vitamin C.
Swanberg and Shipley (1975) reported that 49% of the preschool population
they sampled in the Caqueza maize zone showed evidence of malnutrition on
height-weight measurements.

The evidence of malnutrition in Caqueza in conjunction with the
initiation of an agricultural project with an objective of increasing
productivity on low-income small farms stimulated an interest in identify-
ing and measuring any direct nutritional benefits to project participants.
Analysis of the nutritional implications of the Caqueza Maize Plan was of
interest to both the Harvard Institute for International Development (HIID)
and ICA. Therefore a collaborative research effort was bzgun in early
1976. Since the farms in the maize zone generally have lower incomes and
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lower level of per capita food consumption than in the potato zone (see
Swanberg and Shipley 1975), this case study was carried out in the maize
zone in order to maximize the possibility of demonstrating nutritional
effects of the program.

C. Survey Population

A survey of farm families by a previous researvh project had
delineated three groups of farmers. The first was defined as the experi=-
mental group and included 1976 participants in the Maize Plan as well as
participants from the previous two years. The second group was a random
selection of farmers who were not Maize Plan participants but who had
obtained credit for production activities from either the Caja Agraria
or local banks. The third group was a random selection of farmers who
were neither Maize Plan participants nor credit recipients. The sampling
procedure employed here is similar but somewhat modified. The experimental
group includes all present (1976) and most previous Maize Plan partici-
pants. The size of the credit and control groups was expanded by randomly
selecting a larger number of farmers for each group.

One hundred sixty-six farm families were interviewed; 48 Maize
Plan farmers, 58 farmers with credit, and 60 farmers who neither had
credit nor had participated in the Maize Plan. Some of these respondents
had to be eliminated due to errors in the interview procedure. Forty-eight
Maize Plan farmers, 5% families with credit, and 58 families without any
credil were used ultimately in the analysis.

D. Survey Questionnaire

The required information was collected in the Caqueza area through
the use of two distinct questionnaires: one, 3 production-income survey
directed to the male head-of-household, and the other, a dietary recall-
household characteristics survey directed to the female head-of-household.
The production-income questionnaire was developed jointly by the HIID
field team, the ICA field team, and Dr. Sergio Sepulveda, who had already
conducted surveys in the Caquez area. The dietary recall-household charac-
teristics questionnaire was developed by the HIID field team with technical
assistance from CARE-Colombia, Dr. J. Obdulio Mora of Instituto Colombiano
de Bienestar Familiar (ICBF), and the ICA home economist resident in
Caqueza. (For more detailed information on dietary recall see Pardo-
Tellez et al. 1968; Balough et al. 1971; Hegsted 1975; Pike 1975.) All
interviews took place on the farms of the interviewees.

Interviewing was conducted during a three-week period in late
Januvary and early February. While the timing was optimal for obtaining
accurate production i-formation as it was just post-harvest, the consump-
tion information might be biased by a greater propensity to consume in
the immediate post-harvest period.

The questionnaire for dietary recall household characteristics
was carried out by one ICA and seven CARE-Colombia nutritionists who
intecviewed female heads-of-households. All of the nutricionists were
university trained and experienced in this type of field work. Their
interviews were supervised by an experienced senior nutritionist who
observed each nutritionist conduct an interview at least once and reviewed
all completed questionnaires for accuracy.
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Basic information on the amount of food consumed was determined
by a 24-hour dietary recall: (1) for the family as a whole; (2) for each
of the individual children under six years of age in that family; and (3)
for each pregnant and/or lactating woman in that family. The recall period
was considered to be the 24 hours just prior to the arrival of the nutri-
tionist in the household. Whenever possible, the quantities of foods
equivalent to those stated to have been consumed were weighed (to the
nearest half-gram) on a portable food scale. Individual household measures
also were converted to net weight in grams. Values of amount of food con-
sumed were converted by hand to net weight in grams of edible portions,
and nutritional content was calculated by computer according to the Colom-
bian Table for Composition of Foods (see INN 1967). The recommended dietary
intake per household was also calculated by computer on the basis of
Colombian standards. Adjustments were made for family size, age, sex,
presence of a pregnant or lactating woman, presence or absence of a family
member and/or guest, and annual mean temperature. Nutritional adequacy
for family and the individual was calculated as a ratio of actual nutrient
consumption to recommended intake. A second 24-hour recall interview was
conducted on a subset of 50 families (22 children) on the same day one
week later, in order to assess the representativeness of a single day's
diet in actual family and child consumption.

In addition to food consumption, information on height, weight,
and age of children under six years of age residing in the household were
recorded and analyzed according to the WHO classification for malnutritien.
Breast-feeding practices of the female head-of-household and years of
formal education completed by both male and female heads-of-households
were determined.

The production-income questionnaire was carried out by interview=
i, male head-of-household since males made most of the farming deci-
sions. The interviews were either ICA technical advisers resident in the
area or university students with previous interviewing experience in
Caqueza. Total farm size as well as amount of acreage devoted to each
crop was recorded. The use and amounts of inputs of seeds, fertilizers
and pesticides were recorded by crop. Use and amounts of labor were
recorded by activity as well as by crop. Output also was reported by
crop. Standard weights in kilos were developed for local measures. Cur~
rent houschold production of cow's milk was determined by asking both the
husband and wife how many standard size bottles of milk were produced
daily by each cow in the previous seven-day period. The wife's responses
were the ones ultimately used in the analysis since she was the one respon~
sible for care and milking of the animals. Information concerning other
animal husbandry activities or income-producing farm activities was
recorded. Families were also asked to report other sources of family
income such as wages earned and transfer payments received.

These interviews were supervised in the field by HIID and by a
specialist from the ICA Research Division. All interviewers were observed
in the field at least once, and completed questionnaires were reviewed for
accuracy.
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II1. FAMILY CHARACTERISTICS AND CONSUMPTION PATTERNS OF CAQUEZA FARM
FAMILIES

A. Family aracteristics

Average family size for the three surveyed groups was 7.4 for
Maize Plan families, 6.9 for families with those receiving credit, and 7.1

. for families who received no credit. Average farm size for the three groups
 was 2.35, 2.15, and 1.47 hectares respectively. This results in .32 hec-
.tares per capita for Maize Plan families, .31 hectares per capita for

families with credit, and .21 hectares for families without credit.

Formal schooling for mothers and fathers of all three groups also
was similar. Maize Plan mothers averaged 2.1 years of formal schooling,
credit mothers 2.5 years and control mothers 2.0 years. Fathers had had
2.3 years, 2.1 years, and 2.0 for Maize Plan, credit and control groups
respectively.

Breast-feeding and weaning practices appear to be different among
the groups. Average age of the infant at the time of cessation of breast-
feeding was 15 months for the Maize Plan and credit groups, but 16 months
for the control. Introduction of weaning foods was taking place at a fairly
early age for Maize Plan and credit groups: 4.8 and 5.2 months. The con-
trol group, however, did not introduce weaning foods to the infant until
7.3 months of age (significantly different from the other two groups at
P =.01).

The anthropometric data collected on the children who had not yet
completed six years of age indicated a fairly well-nourished population.
Six of the 38 children in the Haize Plan group were classified as moderately
malnourished according to the WHO classification scheme (falling between
60% and 80% of the standard weight for age). No children were severely
malnourished (below 60% of the standard weight for age). Ten of the 35
credit group children were moderately malnourished and one was severely
malnourished. In the control group six of the 34 children were moderately
malnourished and one was severely malnourished. Therefore, a total of
23% of the children in this population are classified as malnourished. This
figure is somehwat lower than that reported by Swanberg and Shipley. Forty
percent of the children in their surveyed population were classified as
moderately or severely malnourished. However, the methods used for assess-
ing nutritional status were differeut and thus the percentages are not
strictly comparable.

B. Consumption Patterns

The consumption patterns revealed by dietary surveys must be
interpreted with caution. Hegsted (1975) notes that appropriate methods
for evaluating dietary data and the conclusions which may be legitimately
drawn from such data have not been clearly specified.
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Average intake estimated from dietary surveys and presumed to
be representative of habitual or usual intakes is subject to two forms
of errors. The first results from day-to-day and week-to-week variability
in nutrient intake and irregular consumption patterns. The shorter the
observation the greater the variability. The secind source of error is
techuical and is caused by inaccurate evaluation of the true nutrient
intake.

In order to explore the representativeness of the single dietary
interview in our study, correlation coefficients between the first and
second 24-hour recall interviews have been computed. For family consump-
tion the correlation coefficients are low: .67 for calories and .57 for
protein. Correlations between the first and second 24-hour recall inter-
views for the child are even lower. With regard to the entire group of
children (22), the correlation for calories is .21, while for protein
it is .10. However, when one looks only at younger children (11-35 months},
there is an improvement in the correlations: .56 for calories, .28
for protein. This may reflect the mother's ability to recall more pre-
cisely what smzll children ate, because they are more dependent on her
for food acquisition than older children.

Average family nutrient intakes as a percent of total family
requirements (and standard deviations for calories and protein) are pre-
sented for each of the three groups in Table 17. On the average, family
nutrient consumption is above the requirement in all but vitaw’n A for
the credit group and in protein and vitamin A for the control group. Yet,
even these intakes are so close to the requirement level as to be con-
sidered adequate. If only those families with preschool children are
considered, nutrient intakes are adequate for all groups with the possible
exception of protein in the control group (see Table 18). Average nutrient
intake for preschool children was also above the requirement and reflected
no tendency of a discrimination against children in family food distribu-
tion (see Table 19). The children, on the average, are doing as well as
the family and, in the case of some nutrients, are slightly better off
than the family as a whole.

A different picture is presented, however, when one looks at
the frequencies for families consuming less than adequate diets. In 1974
the United States Interdepartmental Nutrition Committee for National Defense
regarded 86% of Colombian dietary standard as acceptable. The proportions
of families falling below that level are presented in Table 20. Evidence
suggests a particularly high proportion of malnourished among control
group families.

The total aumber of pregnant and/or lactating women in our sample
were small (N = 28), but average adequacy of nutrient intake was estimated
and results are presented in Table 21. Although it would be difficult to
make generalizations from such a small population, the data nevertheless
are of interest because they suggest a group within this population that
is not well-fed. The family as a whole and the young childrean seem to be
able, on the average, to meet the daily nutrient requirements. However,
it would seem that the pregnant and/or lactating woman in the family is



AVERAGE FAMILY NUTRIENT CONSUMPTION®

{as percent of total family requirement)

ascorbic

calories (S5.D.) protein (S.D.) calcium 1iron wvit. A. thiamine riboflavin niacin .acid

Plan (N=48) 115.9 (45.40) 110.3 (54.06) 123.9 158.3 137.2 179.8 120.7 103.9 310.9

Credit (N=56) 116.7 (49.47) 116.8 (60.72) 126.9 151.5 98.2 176.9 122.1 113.0 332.0

Control (N=59) 100.9 (43.52) 93.6 (45.77) 102.5 137.5 95.5 155.2 99.1 105.9 329.9
TABLE 18
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AVERAGE FAMILY NUTRIENT CONSUMPTION--FAMILIES OF PRESCHOOLERS ONLY

(as percent of total family requirement
ascorbic

calories (S.D.) nprotein (S.D.) calcium iron vit. A thiamine riboflavin niacin acid

Plan (N=26) 108.8 (37.56) 100.9 (42.32) 104.2 133.0 112.5 168.7 108.4 95.12 273.4
Creditr (N=21) 121.3 (44.36) 134.7 (65.0) 155.6 153.6 165.9 174.5 142.0 119.8 272.8
Control (N=26) 95.3 (31.57) 85.9 (20.67) 95.0 117.0 99.9  144.3 96.2. 102.2 277.2

*Standard requirements used were Recommendacion de Ingesta Diaria de Nutrientes, ICBF, (Bogota, Colombia 1975).



TABLE 19

AVERAGE CHILD NUTRIENT CONSUMPTION

(as percent of child requirement)

ascorbic

calories (S.D.) protein (S.D.) calcium iron vit. A. thiamine riboflavin niacin acid

Plan (N=36) 107.9 (49.50) 103.1 (62.66) 104.6 122.9  129.6 146.1 131.4 87.3 300.3

Credit (N=29) 106.9 (52.86) 122.7 (67.79 120.6  126.6 104.5 138.6 145.9 97.4 212.2

Control (N=34) 106.8 (42.04) 103.2 (42.86) 93.5 128.4 149.5 151.9 122.9 109.8 271.2
TABLE 20

FREQUENCY OF BELOW ADEQUATE FAMILY DIETS

DEFICIENT VERY DEFICIENT
(51X - 852 of standard (Below 50% of standard
requirenmeii:) requirement)
Calories Protein Calorles Protein
N 3 N b4 N z N X
Maize Plan 8 162 14 29% 1 22 4 82
Credit Group 17 29 15 25 0 - 5 8

Control 27 45 21 36 2 3 7 12



TABLE 21

AVERAGE NUTRIENT CONSUMPTION OF PREGNANT AND/OR LACTATING WOMEN

(as percent of total requirement)

ascorbic

calories (S.D.) protein (S.D.) calcium fron wvit. A. thiamine riboflavin niacin acid

Plan (N=10) 83.3 (33.35) 77.1 ¢39,20) 52.8 2.7 108.5 143.6 75.2 70.9 271.2
Credit (N=10) 83.1 (2815) 91.1 (4¢.30) 72.5 77.6 33.9 122.5 89.5 88.7 202.9

Concrol (N=8) 68.5 (17.74) 69.1 (20.99) 62.7 64.5 91.3 121.6 65.9 70.6 208.6

- 19 =
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unable to meet the increased nutrient requirements of her physical state.
Average intake is below the requirement, and in some cases, considerably
below in every nutrient category except ascorbic acid. The control group
is notably the most deficient.

Iv. FARM AND INCOME CHARACTERISTICS OF CAQUEZA FARM FAMILIES

A. Farm Characteristics

The average size of farms sampled from the maize zone is 1.96
hectares. We have divided these farms into four subgroups: those planting
no maize; those planting only traditional maize varieties; those planting
only the improved ICA hybrid; and those planting both traditional and
improved maize. Each of these four groups has been subdivided according to
individuals participating in the Maize Plan, those receiving some form of
credit (usually frem the Agrarian Bank), and a control group of farmers
not receiving institutional credit. The farm characteristics related to
maize production for each uf these groups are shown in Table 22. Although
the average farm size in each group is small excluding the two groups with
only one observation), the control group among traditional maize growers
clearly has the smallest farms. The Maize Plan group farmers growing only
improved maize tend also to operate smaller farms. The 3roups acse strik-
ingly similar in the proportion of farm area devoted to maize (50%-60%) .

The outstanding differences among the faim groups are yield per-
fermance of the hybrid maize relative to that of the traditional varieties
and the levels of fertilizer application associated with the two varieties.
The grain yield of the new varieties is more than double that of tradi-
tional maize. Within the group of exclusively traditional maize growers,
those with access to institutional credit use about 80% more fertilizer
per hectare than those in the control group.! Those planting only improved
maize apply three times more fertilizer than those in the traditional maize
group. Those planting both varieties have noticeably larger farms and
apply four timer more fertilizer per hectare to their improved maize than
those planting only traditional varieties and less than half the level of
the purely traditional farmers to their own traditional varieties.

Although the difference in physical maize yicld is more than
100% between the two varieties, the difference in net returns per hectare
valued at local marketL prices is somewhat less. On a per hectare basis,
the high-yielding maize produces about. 40% more net value than tradi-
tional varieties. The difference in the physical and net value return is
largely accounted for by the larger fertilizer input on the new maize
and a two peso (25%) price discount in the local market due to eating
quality.

The in-field performance of the rew maize, even in value
terms, 1is impressive and causes one to wonder why so few fzrmers in
Caqueza have the new varieties. Of the 700 maize farmers advised by ICA
extension workers in 1976, 600 had not adopted the new production tech-
nology. (ICA defines an adopter as onc who uses any of their recommen-
dations regarding seed variety, fertilizer, insecticide, and plant spacing.)



TABLE 22

FARM CHARACTERISTICS

Value of
Proportion of Farm X Yield Chemical Fertilizer
Area (Kgs./ha.) per ha.
Farm Traditional Improved Traditlonal Irproved Traditional Improved
Cultivation Group Plan Group R S1zc (ha.) Maize Maize Malze Maize Maize Maize
No Maize all 8 1.23 0 0 0 0 0 0
plan 0 - -- -—- - - [} 0
credit S .95 0 0 0 0 4] 0
Tradfrional control 3 1.68 0 0 0 i 0 0
Maize Canly all 122 1.88 .58 0 1168 4] 444 0
plan 20 2.256 .60 0 1195 ~ 578 0
credle 48 2.21 .52 0 1194 0 53. [
control 54 1.45 .62 0 1133 0 312 0
Improved
Maize Only all 13 1.81 0 .61 0 2354 0 1452
plan 11 1.48 o .61 0 2346 0 1573
credit 1 5.00 0 .60 0 2100 0 200
control 1 2.28 8 .56 0 2561 0 1377
Teadttional and
Improved Maize all 17 3.03 W41 .16 1029 2541 163 2113
plan 17 3.03 Al .16 1029 2541 163 2113

cruedit 0 -- - - - -

control 4] -- - - -— - - -
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Despite the establishment of the Maize Plan for three years, a total of
95 farmers had joined by 1976, and only 16 people remaired jn the plan for
more than one year. Even among those who do use high-Jﬁelding maize,
many plant only a fraction of their total maize area with new seeds (see

Table 22).

Analysts from ICA believe that the critical problems are credit
availability and risk-averse behavior. The Maize Plan itself, because of
its risk and cost-sharing arrangements, is designed to respond to both
problems However, the cooperative credit underlying the plan is in very
scarcc supply, and each year the cooperative can enroll only 40 to 50
farmers.

According to ICA records of farmer performance, 78% and 87% of
farmers in the plan in 1974 and 1975 respectively achieved maize yields in
excess of 1,500 kgs per pectare. None experienced yields of less than 1,000
kgs per hectare. Despite this, if our survey results are representative,
many of those who leave the plan and obtain credit from the Agrarian Bank
drop the new varieties from their crop plan. This may be due to the
Agrarian Bank not offering the risk- and cost-sharing feature along with
their credit. Farmers may ' erefore, be unwilling to borrow large sums
for fertilizer. They purchase a small amount of fertilizer and apply it
to traditional maize, which at low levels of fertilizer, yields more than
the new hybrid seed.?

More than half of the improved maize users in our scmple planted
only a part of their maize area to new seeds. This may be due to a credit
constraint also. Most plan members, however, also planted either none or
a small fraction of their maize land to improved seeds. Clearly, there is
a strong local eating preference for the traditional soft maize, as con-
trasted with the hard Dent hybrid variety. Nineteen percent of those grow-
ing traditional waize sold these varieties in the market as contrasted with
40% of growers selling the hybrid varieties. Among those selling maize,
only 37% of their traditional maize production was sold, contrasted with
62% of hybrid production.

B. Income Characteristics

Income refers to the actual and imputed market value of marketed
or subsistence production, sale of labor, income from trading, and transfer
payments. The income profiles of the various groups analyzed here are shown
in Table 23. On the average, control group members have substantially less
income per family than do members of the plan and credit groups. This is
primarily the resuit of smaller farm sizes. For maize growers as a whole,
maize {traditional and improved combined) accounts for about 50% of total
income. Disaggregating, plan and credit group members who do not plant
new maize earn a larger proportion of income from other crops, particularly
tomatoes, onions, and potatoes, than do farmers growing new varieties.
Nonfarm income sources account for 10% to 20% income for those growing no
maize and those growing only traditional maize varieties. This figure
drops to 5% for those planting improving varieties.



TABLE 23

INCOME CHARACTERISTICS

Proportion of Inceme from Varfous Sources*

Total Income Traditional Improved

Cul-ivation Group Plan Group M per Family __Malze Maize  Beans Other Crons Non-Farm Sources**
No Malze all 8 19205 o 0 08 67 11
plan 0 - -= - - - b
credit 5 21277 0 0 0 97 [1)%
Traditicnal Malze control 3 15752 o 0 21 18 26
tuly all 122 21300 47 0 13 19 14
plan 20 26473 48 0 11 30 09
credit 48 25228 45 0 11 24 13
Introved Malze control 34 153892 48 9 16 1 18
inly all i3 25353 50 12 13 05
plan 11 21309 42 13 16 06
credit 1 70112 88 i1 01 0
Tuproved and control 1 25078 92 [¢] 0 0
Traditional Maize all 17 24170 35 23 13 14 05
plan 17 26170 35 23 13 14 05
credic 0 - - - - -- -
control 0 - -~ - - -

*The difference between the proportions shown here and 100 is explained larpely by tncome from dairy and eggs.

**Including wapes earned ln agricultural and non-apricultural employment and transfers from relatives.

- 69 -
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V. A MODEL OF CONSUMPTION BEHAVIOR

Obviously, many factors influence decisions about food consump-
tion. We focus here on the role of income and agricultural production.
Generally, we wish to investigate the following model of consumption
behavior:

€ = f (Y; S; F; A) (1)
where
C = family-level consumption of either calories or protein;

Y = total family net income (from both farm and nonfarm
sources) - total income less cash and kind expenditure
on agricultural inputs;

S = cash/subsistence compositiocn of incoma;

F = family size as representad by the age-weighted recom-
meuded daily allowance of either calosries or protein;

A = a variable representing those families wuo have adopted
new agricultural technolcgy for maize production, i.e.,
those in the Maize Plan or those receiving credit from
Agrarian Bank.

A. lncome

The relationship hetween income and the value of food consumption
has a firm footing in ecsnomic theory. Empirical research has repeatedly
confirmed this generul relationship and also revealed the siructure of con-
sumption in terms of particular foods as it relates to changing levels of
income. The economic value of a food, however, may have little to do with
its nutrient content. Nevertheless, it is generally presumed, and empirical
analysis frequently confirms, that for low-income groups there is a propen-
sity to spend additional amounts of income (as income grows) on calories
and protein. It is this relationship which determines a critical aspect
of the importance of investments aimed at employment generation and spread-
ing agricultural technology in the context of nutrition policy.

B. Cash/Subsistence Ratio

Economic theory generally has little to say about specific
commodity or factor sources of income and their distinctive impact on con=~
sumption patterns. In rural regions of developing countries there is
frequently a wide spread between the price at which farmers can sell their
home-produced goods and the price for the same commodity at the retail
market. This is due . wmarket imperfections and lack of infrastructure
for marketing. In this situation, because farm families face differeat
(higher) prices for expenditures made from cash income on the one hand and
income represented by staple food crops on the other, we expect income
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source to have an impact on consumption which is independent of the level
of total income. We have tried to capture this in two ways. First, fol-
lowing Massell (1969), we have specified a model containing a general cash/
subsistence income ratio variable. Alternatively, we have also tested
the independent impact of home milk production and maize production on
nutrient consumption. Our survey has revealed a large population of milk
cows in the Caqueza region. Milk products are obviously a principal
source of nutrients in addition to maize and beans.

C. Family Size

It is reasonable that at a given level of family income, larger
families will spend more on food than smaller families. Measuring family
size is somewhat arbitrary. We have chosen to represent this by the age-
weighted recommended dietary allowances for calories and for protein for
the families in our sample. The notion here is that the fauily level deci-
sion to allocate expenditures to nutrients is related to a perceived
physical need for calories and proteins.

D. Technology Adoption

This is a dummy variable distinguishing those who are in the Maize
rlan or receiving credit from the Azrarian Bank from those who are not. The
former group is comprised of those who are using more fertilizers and insec-
ticide and of some who have adopted hybrid seed. The hypothesis is that
those who are first to adopt new technology may also exhibit other charac~
teristics of modernization such as an interest in better nutritional prac-
tices.

The mean and standard deviations of some of these variables are
shown in Table 24.

VI. STATISTICAL ANALYSIS

The hypotheses discussed above are tested here using ordinary
least squares regression analysis. In order to carry out these tests, we
must make some assumptions about the functional form of the relationship
between the dependent and independent variables. The principal behavioral
characteristic (known as Engel's Law) underlying the relationship between
income and food expenditure is a positive association diminishing in
strength as income rises. It is also reasonable to expect that as income
increases the elasticity of demand for food will decrease, particularly
for staple foods. It is plausible, also, to expect the demand for calories
and protein to reflect these relationships, as illustrated in Figure 4.

A semi-logarithmic functional form captures both of these charac-
teristics. The models whose estimated coefficients are shown in Table 24
are modifications of Equatiun 1:



- 68 -

TABLE 24

MEAN AND STANDARD DEVIATION OF

IMPORTANT VARIABLES

(138 cases)

Standard
Hean Deviation
Family calorie consumption 13595 6660
Family protein consumption 335 169
Number of 750 cc bottles of 2.8 3.05
milk produced daily
Family annual net income 19626 14578

(pesos)

Number of family members 5.97 5.36
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FIGURE 4

INCOME RELATIONSHIPS WITH CALORIC CONSUMPTION

a. Calories

income

b. Demand
Elasticity
for
Calories

income
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FAMCON = CONSTANT + b, LNNETY/FAM + b,FAMSIZE + b_MILKPROD

1

QHAIZPROD + bSADOPT

2 3

+b
where

FAMCON = family daily consumption of either calories or
. protein;

LNNETY/FAM = logarithm of family annual net income per
weighted consumer unit

FAMSIZE = the age-weighted family RDA of either calories
or protein;

MILKPROD = daily volume of milk produced on farm during
week of enumeration;

HMAIZPROD = total household maize production;
ADOPT = a dummy variable

1

participants in Maize Plan and clients
of Agrarian Bank;

0 = all others.

This model is semi-logarithmic in nutrient consumption and income.
We have experimented with a double log and an arithmetrically linear func-
tional form. All functional forms produced virtually the same statistical
results. We present tue semi-logarithmic form here because it is a priori
more plausible. Our research is focused on a sample of small farm families
whose incomes represent a rather narrow range in the context of Colombia's
overall income distribution. This may explain the insensitivity of the
estimates to various functional forms.

Each column in Table 25 reports coefficients resulting from esti-
mating the complete form of Equation 1 (columns 3 and 6), as well as esti-
mates with some variables omitted (columns 1 and 2, 4 and 5).

A. The Role of Income

The estimates in Table 25 show clearly that the demand for cal-
ories is influenced by the level of per capita income, but the relationship
is not strong. The income elasticity of demand for calories of .1 suggests
that a 10% increase in income would increase calorie consumption by 1%.
The. demand elasticity for calories estimated in Table 25 is very insensi-
tive to income level; it increases only marginally as income talls. Although
the estimated elasticities appear low for a low-income rural area, they are
reasonably close to that estimated for Latin America by Reutlinger and
Selowsky (1976). These researchers have estimated a mean calorie elasticity
of .17, ranging from .28 at a per capita income of U.S.$25 to .12 at a per
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TABLE 25

ESTIMATED COEFFICIINTS OF CONSUMPTION MODEL

(t values in parentheses)

b
¥

b

Family Calorie Family Protein
Consumption Consumption
b 1 2 3 4 5 6
* * L] L]
f Net Income 1385 1260 1180 28.3 17.8 19.1
: Family Member (2.75) (2.48) (1.95) (1.9) (1.3) (1.1}
Y * « . " - .
amily RDA .92 .88 .86 .81 .71 W1
; (calories or protein) (13.2) (11.9) (11.2) (10.1) (8.9) (8.9)
!
i
L] L] * *
&ilk Production -- 1980 1950 - 81 8l
]
’ 50 cc units) (3.13) (3.03) (4.7) (4.6)
¢ 4
Maize Production - - 10 - - .0017
i
(.22) (.17)
nh "k
!l‘echnology Adoption - 519 515 - 32.1 32.3
(dummy variable) (.65) (.64) {(1.5) (1.5)
.55 .59 .99 .43 .53 .53
L“”"‘e Elasticity .10 .10 .09 .09 .05 .06

at Mean

jiignificance Levels:
* = .01
** = .15
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capita income of U.5.$3,000. The per capita income in the Caqueza region is
somewhat over U.S.5100. Our dietary survey shows that while most families
in our sample were reasonably well fed, despite the low-income levels, there
was a large subset of families whose nutritijonal intake was below recom-
mended levels. Under these circumstances it is somewhat puzzling to measure
such a weak income elasticity.

The estimates ¢f income elasticity of demand for protein are
also low. In the case of the fuller models, the net income coefficient
drops and becomes statistically insignificant. Why this occurs is not
clear. There is no evidence of strong collinearity between income and
other independent variables. It jis possible that, as explained belcw, the
technology adoption variable is picking up some of the influence of income
in the more complete model.

Frequently, studies of consumption behavior show high income
elasticities of demand for foods of animal protein sources, particularly
reat. This does not necessarily suggest, however, that the elasticity
of demand for total protcin is high. Although the families in this sample
are poor, and many appear to consume inadequate protein, their response
to an increase in income may involve a substitution in the diet of foods
of vegetable protein source (e.g., maize) for different foods but alsoc of
vegetable protein sources (e.g., pulses), so that the aggregate relation-
ship between income and protein consumption is dampened. In addition,
our results suggsst that protein consumption is influenced largely by
changes in output from home-produced sources, particularly milk cows.

B. Family Size

Family size as measured by dictary requirement has a substantial
influence on both calorie and protein consumption which is independent of
the level of per capita income. This is not unexpected. However, the
estimated cocfficient, whic!i is substantially less than one, suggests
that as family size increases, expenditure on calories and protein does
not keep pace with the age-weighted increase in dietary requirements.
For families whose average consumption is close to or below nutritional
requirements this relationship suggesis that increasing family size may
result in poorer nutritional status even if per capita income remains
unchangeu.

C. Milk Produciion

Our hypothesis that on-farm milk production may be a key deter-
minant of nutritional well-being is borne out by the estimates shown in
Table 25. The availability of butterfat has a strong influence on the
level of household calorie and protein consumption. The value of the
estimated relationship is, in fact, tco strong since a one-unit increasse
in milk production is shown to increase calorie and protein consumption
by more than the quantity of those nutrients contained in a 150 cc unit
of milk. One explanation for this is that milk production may correlate
highly with another, unspecified, influence on nutrient consumption. It
is also possible that the addition of water to milk results in more milk
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reported at the consumption level than at the production level. This dis~-
crepancy notwithstanding, the role of the milk-producing sector in the diets
of Caqueza small farm families appears to be substantial.

Although a market for milk exists in Caqueza, we have little in-
formation about its structure. Evidently home production is a greater
determinant of milk consumption than income. This also implies an impurtant
element of seasonality in diets. Our interviews with the ICA veterinary
staff revealed that milk rows are poorly nourished and subject to extended
dry periods between lactations.

D. Maize Production

Maize production appears to have no influence on nutrient consump-
tion other than through its impact on household income. The simple correla-
tion between maize production and net income in our sample is .49, so multi-
collinearity may be contributing to large standard errors on the maize pro-
duction variable. Nevertheless the results for maize are in striking con-
trast to those for milk production.

E. Cash/Subsistence Income Ratio

Following the rationale discussed in Section V, we attempted to
test the statistical significance of a general cash/subsistence income
variable, in addition to examining two specific commodities, milk and maize.
Regardless of the particular specification employed, the variable was
either highly correlated with income, hence producing unreliable estimates,
or statistically not signmificant. We decided to discard it, thcrefore, in
th. final specification of the consumption model. The milk production
variable represents an aspect of this behavior and has been found to be
an important element influencing the consumption of both nutrients.

To the best of our knowledge Hassell is the only researcher to
have employed a cash/subsistence income variable in the past. MHis esti-
mates, although somewhat more successful than ours, were also troubied by
problems of high correlation with other independent variables.

F. Technology Adoption

This variable is also insignificant in the case of calories. For
protein, however, there is a marginally significant relationship suggesting
trat those families who are adopting new maize production technology also
tend to consume about 32 grams of protein per family more than other fami-
lies with similar income, family size, and milk production. This is prob-
ably a behavioral characteristic unrelated to the direct consumption effect
of increased maize productivity since the relationship does not appear in
calorie consumption. The group of 'adopters," however, has substantially
larger farms and more income from cash crops and nonfarm sources than the
"control" group (see Tables 22 and 23). When the technology adoption vari-
able is eliminated from the regression, the size and significance of the net
income variable increases. The significance of the adoption variable may
also reflect a tendency for those individuals who adopt to also be those
who are more apt to have more healthy nutritional practices.3
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VII. NUTRITIONAL IMPACT

Although this study focuses principally on the relationship
between changes in income and agricultural production and changes in family
calorie and protein consumption, it would be desirable to also estimate the
effects of the changes on the growth patterns of small children. The most
appropriate way to investigate this relationship would be to collect longi=-
tudinal data on the children within families that have adopted the new
technology recommendations. Unfortunately, the limitations of this study
do not permit such data collection. An investigation of our cross-
sectional data was attempted, however.

A model similar to the consumption model was used. The dependent
variable, nutritional status, was defined as the percent of standard weight
for age (Harvard Standards in Jelliffe 1966). The independent variables
tested here were net per capita income, home milk production, mother's
education, family calorie adequacy, number of preschool children in the
family, and three different specifications of a modernization variable
(credit use; use of fertilizer recommendations; use of improved maize
seed).

Our investigation yielded no statistically significant results.
The children in our sample were for the most part reasonably well fed.
It is plausible therefore that within the range of observation here family
level income bears no strong relationship to child nutritional adequacy.
Unfortunately, our sample of underfed children was too small for in-depth
analysis. These children, however, appeared to be scattered randomly
across families classified both by family per capita income and by family
nutritional adequacy. The malnutrition that does exist in our sample of
children is more likely attributable to such factors as illness, adverse
environmental influences or detrimental feeding practices. Under these
circumstances, nutrition education, formulated foods, or other integrated
interventions (see Studies 1, 111, and VII in this series) might be more
likely to affect nutritional status than would an agricultural interven-
tion. Simply increasing the supply of staples or incomes of these par-
ticular "small faimer" families is probably an insufficient intervention
for the subset of malnourished children.

VIIT. CONCLUSIONS

This case study explored the behavioral structure of food con-
sumption in the Caqueza region of Colombia in order to gain insight into
the impact that improvemeats in agricultural production might have on
consumer diets. The Caqueza Project was selected because of the large
numbers of small maize farms in the area, an active government credit
and extension program invelving locally high-productivity muize tech«ology
aimed at 'small farmers" and a previous nutritional survey of the area
which revealed & pattern of deficient diets and a high prevalence of
preschool malnutrition.
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Despite the poor mountainous land, the small farm sizes, and the
revious evidence of malnutrition in the area, our study indicated that the
families are on the average consuming nutritionally adequate diets. In
ddition, even though one third of the families reported diets deficient
n calories and protein, evidence of moderate or severe malnutrition in the
reschool population was lower than would be expected. This finding high-
ights a critical aspect of designing agricultural programs for nutritional
act: namely, the importance of carefully identifying the nutritional
rofile and needs of the target group. The assumption that families opera-
ing small farms are in general nutritionally equally needy is a pre-
barious one. The nutritional problems of small farm families may fall
Jcross a wider spectrum of severity and causality than might casually be
resumed. Small farm families aie a heterogenous group. This diversity
ans that careful nutritional assessment of the farm families should
roceed the mounting of the technology program. This will allow one to
arget tLhe production technology to the more nutritionally needy small
arm families whose low incomes and food supplies represented the primary
fauses of the malnutrition.

In fact, the largest and most severe incidence of rural malnutri-
lion may in some areas not be found among the families of small farm opera-
lors but rather among the landless. In a population approaching nutritional
equacy, such as the one we examired in Caqueza, the impact of income on
parginal nutrient consumption is likely to diminish rapidly. Although the
rket value of food consumption continues to increase with income beyond
e threshold of nutritional adequacy, the substitution of higher cost
jreferred foods begins to dominate the expenditure pattern and the net
jncome-nutrient relationship may diminish rapidly.

In Caqueza, thercfore, our finding of a low-income elasticity
or nutrients among the general population of poor farm families is not
ry surprising, although the extremely low-valued income relationship,
rticularly for protein, is unusual.

Despite the finding of a low-income elasticity, it is neverthe-
ess possible that particular income sources play a more active role in
termining incremental nutrient consumption. This is an important issue
the design of agricultural production programs with nutritional goals.
ur analysis showed that in Caqueza, maize production, the principal
gaple food, had no additional effect on nutrient consumption after con-
rolling for the general level of aggregate income. There was a moderately
Mgh correlation between maize production and aggregate income, however,
ich may have confounded our attempt to measure statistically the inde-
endent influence of maize. On the other hand, household milk production
s shown to have a strong independent influence on both calorie and pro-
#in consumption.

: The policy implications of this set of findings may be impor-
ant. The current moderate incidence of malnutrition in Caqueza may not
e easily remedied by programs aimed at improving maize production or
ricultural productivity generally. Over time, however, an expanding
come hase is necessary in order to maintain the present nucritional
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status in the face of a growing population. This raises the issue of which
are the most efficient farm income generating activities to develop in the
context of nutritional goals. Our study was unable to support the notion
that in the selection of particular activities, maize production should
receive preferential consideration if it fails to justify itself on the
normal economic criteria of being relatively more efficient in generating
net income per unit of investment. If the expansion of cask crops, such
as vegetables or industrial crops for instance, should show sreater economic
promise than maize, their development and promotion shonld be considered
seriously. It should be emphasized, however, that this 1s not a conclusion
or policy recommendation of this study. Although farm families appear not
to differentiate maize income from general income, auy development strategy
vhich results in more dependence on the market for staple foods must con-
sider seriously issues related to supply availability, price and market
structure. !

The case study did reveal a very strong independent impact of
household milk production on nutrient consumption. This suggests that in-
vestments in improving milk production capacity may produce an unusually
large nutritional dividend. In Caqueza, however, development planners and
agricultural researchers have largely neglected this activity. Virtually
nothing is known about the local market for dairy products or the seasonal
implications of households relying heavily on domestic milk production.
Nor is there a program aimed at improving productivity of milk animals.

Although rural populations and production environments vary
widely, this case study has explored some of the critical issues and
relationships associated with the nutritional impact of small fa'm devel-
opment programs. The issues addressed here are not exhaustive. They are
important, however, in the design of nutrition-oriented agriculture pro-
duction programs across a variety of small farm environments.

In order to test this notion on a specific farm commodity, we

chose milk production. Our analysis skows a very strong relationship
between milk produced on farm and family consumption of both calories and
proteins. This suggests that investments that improve the quality of

milk-producing animals, the availability of fodder or concentrates,
or the ability of families to acquire a milch animal will result in a
nutritional dividend larger than investments which produce general income.
A similar test with respect to maize production showed no significant
commodity effect.

Holding total income and family size constant, we also examined
vhether adopters of new maize production technology also consumed more
calories or proteins. Although there was no significant relationship in
the case of calories, our analysis revealed a relationship between adoption
and protein consumption. This reflected a strong propensity to spend
incremental cash income on protein sources. Tne "adopter" families had
larger farms and earned more cash income generally. In addition, the
presence of the "adopter" variable reduced the strength of the relation-
ship between general income and protein consumption.
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In summary, our sample population has not revealed a strong
tendency to consume calories out of incremental income. There is a
striking association, however, between milk production and calorie and
protein consumption. In addition, there is some evidence that additional
income from cash crop and wage sources would have a positive impact on
protein consumption. In terms of agricultural instruments to support
nutrition policy, a high priority should be given to explering ways to
increase on-farm milk production. Further efforts are also required to
understand the slow adoption of new maize technology and to expand
accessibility to the cost-sharing credit facility.
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CHAPTER FOUR FOOTNOTES

1This larger fertilizer application appears to result in only margin-
ally greater yields. This relationship t *ween fertilizer application
and yield meacured here, however, since sc-d rate is not controlled.
ICA's on-farm research program shows that traditional maize vurieties
display a substantial fertilizer response. Research has also shown
that denser planting »1so contributes a great deal to yield.

2This description of farmer behavior is supported by our data but must
be considered conjecture at this stage. More focused research is
required.

3Although it must be considered conjecture at this stage, the tendency
for adopter families to follow better nutritional practices is sup-~
ported by our data. For example, Maize Plan families introduce wean-
ing foods to ‘nfants a full 2.5 months earlier than do control
families.



- 79 -

REFERENCES

lerson, D. and Leiserson, M.W. Rural Enterprise and Nonfarm Employment.
World Bank Paper (January) 1978.

irews, W. Personal communication, USDA, 1978.

stin, J. ed. Global malunutrition and cereal fortification. Harvard
University, Report to USAID, Washington, D.C., (June) 1977.

stin J. and Cassus, ¢. CONASUPO. Case #375-357, Harvard Business School
and School of Public Health, Cambridge, Massachusetts (mimeograph), 1975.

stin, J. and Hitt, C. Opaque II: Genetic nutrition intervention. Case
##4~577~095, Harvard Business School, 1977.

lough, M.; Kahn, H.A.; and Medalio, J.H. Random Repeat 24-hour dietary
recalls. The Am. J. Clin. Nutr. 24, 1971.

rdham, P. Size, productivity and returns to scale: An analysis of farm
level data in Indian agricultur. Journal of Political Economy, 1973.

rry, A.R. and Cline, W.R. Agrarian structure and productivity in develop-
ing countries. Baltimore: Johns Hopkins University Press, 1979.

aswanger, H. The economics of tractors in South Asia. New York:
Agricultural Development Council, 1978.

terup, E. Woman's role in economic development. New York, St. Martin's
Press, 1970.

swn, G. Agricultural pricing policies in developing countries. World
Bank (mimeograph) (October 14) 1977.

latao-Jayme, J. The nutritional reevaluation of the Bayambang applied
nutrition project. Philippine J. Nutr. 72-91, (July-Sept.) 1970.

tki, S.J. and Goering, T.J. A Perspective on the foodgrain situation in
the poorest countries. World Bank Staff Working Paper No. 251.
(April) 1977.

ater for Research on Economic Development. Marketing, price policy, and
storage of food grains in the Shael. Ann Arbor: University of
Michigan (August) 1977.

mbers, R., et al. Seasonal dimensions to poverty: Analysis and practical
implications. Sussex: Institute of Development Studies (February) 1979.

mn, C.K. International Nutrition Planning Program. MIT, (mimeograph), 1976.



- 80 -

Chun, S.K. The applied nutrition programme in Korea: Consultation on
improving nutrition of the rural poor in Asia and the Far East.
Bangkok, Thailand: FAO Regional Conference, (March) 1977.

Collier, W., et al. Agricultural technology and institutional change in
Java. Food Research Institute Studies 13(2), 1974.

Davis, J.M. The fiscal role of food subsidy programs. IMP Staff Papers.
(March) 1977.

Desai, G.M. and Gaikawd, V.R. Applied nutrition program and evaluation stud
Ahmedabad: Center for Management in Agriculture, India Institute for
Management, 1971.

Farren, W. Personal communication. CARE-Peru. (November 26) 1975.

Food Research Institute Studies, #4. Stanford: Stanford University, 1975.

General Accounting Office, Report to Congress, Disincentives to agricultural
production in developing countries. Washington, D.C. (November 26) 197¢

Gittenger, J.P. Economic analysis of agricultural projects. Baltimore:
Johns Hopkins University Press, 1972.

Goldman, R.P. and Squire, L. Technical change, labor use and income distribu
tion in the Muda irrigation project area. Harvard Institute for Inter-
national Development Discussion Paper 35, 1978.

Gotsch, C.H. Tractor mechanization and rural development in Pakistan.
International Labor Review X1I11(4), 1971.

Gotsch, C.H. and Falcon, W.P. The green revolution and the economics of
Punjab agriculture. Food Research Institute Studied 14(1), 1975.

Gwatkin, D.R. Nutrition planning and physical well-being in Kerala and
Sri Lanka. Paper presented for Interciencia/AAAS symposium, (Feb 13-14)
1978.

Halse, M. Operation flood, An introduction to the study papers on the India
dairy development program. Case 3-577-110. Boston, Massachusetts:
Harvard Business School, 1976.

Hanson, H. Plant and animal resources for food production by developing
countries in the 1980s. Paper presented at Conference on Agricultural
Production, Bonn, West Germany, 1979.

Hayami, Y. and Hafed, A. Some observations on the change in rue harvesting
systems in Java. (Unpublished) 1978.

Hayami, Y. and Ruttan, V. Agricultural development: An international
perspective. Baltimore: Johns Hojkins University Press, 1971.




- 81 -

igsted, D.M. Dietary standards. J. Am. Diet. Assoc. 66(1), 1975.

rdt, F. and Mandac. Overview, findings, and implications of constraints
research: 1975-1978. IRRI Agricultural Economics Paper 79-04, 1979.

prdt, R. and Wickham, T. Exploring the gap between potential and actual
rice yield in the Philippines. Food Research Institute Studies, 1974.

F (Instituto Colombiano de Bienestar Familiar). Recomendacion de ingesta
diaria de nutrientes. Bogota, Colombia, 1975.

jstituto Nutricion National. Tabla de xomposicion de alimentos Colombianos.
Bogota, Colombia, 1967.

;tech, Inc. Nutrition strategy in the Sahel. Final Report to USAID,
Washington, D.C. (March) 1977.

jenman, P. The relationship of basic needs to income distribution and
employment: The case of Sri Lanka. World Bank (mimeograph) (March 10)
1978.

i
j1liffe, D.B. The assessment of the nutritional status of the community.
' WHO Monograph Series. Geneva: World Health Organization, 53, 1966.

hnston, B.F. The staple food economies of western tropical Africa. Stanford:
Stanford University Press, 1958,

:
‘ ston, B. and Kilby, P. Agriculture and structural transformation.
r New York: Oxford University Press, 1975.

‘1, M. Nutritional impact of dairy development in India. ERN/IRING,
! Manuscript No. 133, 1976.

uchi, M., et al. Polarization of a Laguna village. Dynamics of Agrarian
g Change Report #2. International Rice Research Institute, 1977.
I

ishna, R. Measurement of the direct and indirect employment effects of
agricultural growth with technical change. In Employment in developing
nations, ed. E. Edwards. New York: Columbia University, 1974.

ejinsky, W. Agrarian reform as an unfinished business: the selcted papers
of Wolf Ladejinsky, ed. L.J. Walinsky. New York: Oxford University
Press, 1977.

fIntosh, C.E. Food Marketing in the Commonwealth Caribbean, PAG BULLETIN
*:22-25 (December) 1975.



- 82 -

Massell, B.F. Consistent estimation of expenditure elasticities from cross
section data on households producing partly for subsistence. Review of
Economics and Statistics 2(2) (May) 1969.

Mellor, J. The new economics of growth. Ithaca, N.Y.: Cornell University,
1976.

Moran, M.J. Agricultural price policies from an institutional perspective.
In Proceedings of the Seminar on Agricultural Policy: A Limiting Factor
in the Development Process, March 17-21, 1975. Washington, District of
Columbia: Inter American Development Bank, 1975.

Naiken, L. Estimation of rural participation in non-agricultural employment.
Mo. Bull. Agri. Econ. Stat. 26(1), 1977.

Norman, D. Th- rationalization of a crop mixture strategy adopted by farmers
under indigenous conditions: the example of Northern Nigeria. Journal
of Development Studies 11, 1974.

Pardo-Tellez; F. Ariza-Macias, J.; and Mora-Pena, J. Estudio sobre methodologi
simplificados de encuestas alimentarias. Publication TR125. Bogota,
Colombia: INN, 1968.

Parfrey, E. Personal communication, USAID, 1978.

Perrin, R., and Winkelnan, D. Impediments to technical progress on +mall vs.

large farms. Am. J. Ag. Econ. 58, 1976.

Pinkney, A. Mali: implications of continued food a.d. Washirzton, District
of Columbia: AID Bureau for Africa. Mimeographed. (Cctuber) 1975,
Pike, R.L. and Brown, M. dJutrition: an integrated approach. New York:

John Wiley and Sons, Inc., 1977,

Pinstrup-Andersern, P. and Caicedo, E. The potential impact of change in
income distribution of food demand and human nutrition. Am. J. Ag. Econ.
(August) 1978,

Pinstrup-Andersen, P.; de lLondono, N.R.; and lloover, E. The impact of increas
ing food supply on human nutrition: implications for commodity prioritie
in agricultural research and policy. Am. J. Ag. Econ. (May) 1976.

Rao, C.H.H. Technological change and distribution of gains in Indian agricult:
Delhi: MacMillan and Company of India, 1975.

Reutlinger, S. and Selowsky, M. Malnutrition and poverty: magnitude and
policy options. Warld Bank Staff Occasional Papers No. 23, 1976.

Rogers, B. Consumer food price subsidies and subsidized food distribution
systems in Pakistan. Unpublished Ph.D. dissertation. Florence Heller
School, Brandeis University (March) 1978.



- 83 -

Rogers, B. and Levinson, F.J. Subsidized food consumption in low-income
countries: the Pakistan experience. MIT International Nutrition Planning
Program Discussion Paper #6, (April) 1976.

Ryan, J.G. and Asokan, M. Effect of green revolution in wheat on production
of pulses and nutrients in India. Economics Occasional Paper 18,
Hyderabad: International Crops Research Institute for the Semi-Arid
Tropics, 1977.

Sampere, R. Personal communication. USAID, 1978.

Scobie, G. Investments in international agricultural research: Some
economic dimensions. World Bank: 1979.

Scott, J.C. The moral eccnomy of the peasant: Rebellion and subsistence
in Southeast Asia. New Haven: Yale University Press, 1976.

Sexauer, B. The U.S. food stamp program. Food Policy: 2:4, 1977,
Simmons, E. Pe:sonal communication. USDA, 1978.
Sisler, D. and Colman D. Poor rural households, technical change and income

distribution in developing countries: Insights from Asia. Monograph,
Dept. of Ag. Econ., Cornell University, 1979.

Soemardjan, S. Rice production and marketing in Indonesia. PAG Bulletin V:
4 (December) 1975.

Swanberg, K. and Shipley, E. The nutritional status of the rural family in
East Cundinamarca, Colombia. Food Research Institute Studies 14(2), 1975.

Swenson, C.G. The distribution of benefits from increased rice production
in Thangavur district, South India. Indian Journal of Agricultural
Economics (Jan.-Mar.) 1976.

Taylor, L. Food subsidies and income distribution in Egypt. International
Nutrition Planning Program, MIT, draft report, mimeograph (September)
1976.

Timmer, C.P. Food policy in China. Food Research Institute Studies 15(1)
' 1976.

%Timmer, C.P. Is there "curvature" in the Slutsky matrix? Unpublished.
1979.

Timmer, C.P. and Alderman, H. Estimating consumption parameters for food
policy analysis. Am. J. of Ag. Econ. (December) 1979.

U.S. National Academy of Sciences. Recommended daily allowances: Eighth
revised edition. Washington, 1974.




- 84 -

Valdes, A. and Huddleston, B. Potential of agricultural exports to finance
increased fcod imports in selected develaping countries. Washington,
D.C.: International Food Policy Research Institute. Occasional Paper 2,
(August) 1977.

Zandstra, H.; Swanberg, K.; Zulberti, C.; and Nestel, B. Caqueza: Livin
rural development. Ottawa, Canada: International Development Research
Center (IDRC), 1979.

Zandstra, H.G.; Swanberg, K.G.; and Zulberti, C.A. Removing constraints to
small farm production: The Caqueza project. Ottawa, Canada: Inter-
national Development Research Center (DRC), 1976.

Zulberti, C.A.; Swanberg, K.G.; and Zandstra, H.G. The small farmer: Economic
analysis of new technology in the Caqueza project. Paper presented at
Seminar on "Economir Analysis in the Design of New Technology for Small
Farmers," CIAI (November 26-28) 1975,



NUTRITION INTERVENTION IN DEVELOPING COUNTRIES
Prepared by the Harvard Institute tor International Development
for the U.S. Agency for International Development
James E. Austin, Project Dic tor; Marian F. Zeitlin, Assistant Project Director

NUTRITION INTERVENTION IN DEVELOPING COUNTRIES: AN OVERVIEW
Edited by James k. Austin and Marian F, Zeitlin
0-89946-077-1 ca. 350 pages $25.00

THE SUPPLEMENTARY STUDIES

Volume 1

Study 1: Supplementary Feeding

Mary Ann Anderson, James b Austin, foe D. Wrav, and Marian F. Zeitlin
0-89946-081-x 224 pages $30.00; 3125.00 for 5-volume sct

\Volume 2

Study 1 Nutrition Cducation

Marian |, Zeitlin and Candelaria S, Formacion

(-89946-082-8 368 pages $30.00; $125.00 tor 5-volume set

Volume 3

Study HI: Fortification

James E L Austin, Thomas K. Belding, David Pyle, Florentino S. Solon, Thomas L.
Fernandes, Michael C. Latham, and Barry M. Popkin

Study 1V: Formulated Foods

Jerianne Heimendinger, “Aarian [, Zeittin, and James k. Austin

0-89946-083-0 304 papes $32.00; §125.00 for 5-volume set

Volume 4

Study V: Consumer Food Price Subsidies

Beatrice Lorge Rogers, Catherine AL Overholt, Eileen Kennedy, Federico Sanchez,
Adolfo Chaves, Thomas K. Belding, C. Peter Timmer, and James F. Austin

Study Vi: Agricuttural Production, Technical Change, and Nutritional Goals
Richard H. Goldman and Cathenne AL Overholt

0-89946 0841 224 papes $30.00; $125.00 for 5-volume set

Volume S

Study VIl Integrated Nutrition and Primary Health Care Programs

James k. Austin, Thomus K. Belding, Richard Brooks, Richard Cash, Jonathan
Fisher, Richard Morrow, Nancy Prelemever, David Pyte, Joe D. Wray, and Marian F.
Zeitlin

0-89946-085-2 272 paves $30.00; % 125.00 for 5-volume set

0-89946-084-4


http:S$125.00

