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INTRODUCTION

The International Food Policy Research
Institute conducts research on the world
food problem through an integrated ap-
proach examining the interrelationships
of technological change, agricultural
growth, overall economic growth, and
social welfare. IFPRI's approach recog-
nizes that the world food problem reflects
differing food problems among and within
countries. In some countries food prob-
lems exist because of slow production
growth. In others they are caused by
inadequate distribution resulting from
poor roads and transportation facilities
and other infrastructural inadequacies.
In others, food probiems exist because
the poor, lacking opportunities for em-
ployment, also lack purchasing power.
The nature and degree of these prob-
lems vary as do technologies, incomes,
pcpulation size, food habits, and short-
term food emergencies.

To address these issues, IFPR!'s re-
search program focuses on the six major
guestions described below that are ex-
pected to dominate the world food situa-
tion in the years ahead. They provide the
basis for IFPRI's research priorities and

for irteraction with national and inter-
national policymaking bodies.

QUESTION 1:

What focd policy adjustments are
needed inresponse fo rapid growth
in food impon demand by devel-
oping countries?

Fueled by the ever-increasing demand
for food, net imports of foodstuffs by
developing countries will rise sharply in
the corning decades. Food imports will
rise even in those countries thatsuccess-
fully increase domestic agricuitural pro-
duction. Rapid growth in the use of basic
food staples for animal feed will play a
critical role in this surge in food imports.

Where will these imports come from?”
How will they affect domestic production
strategies? What will be their effect on



the poorest countries of the world, which
are just beginning to develop?

IFPRI's « 'secrch on these questions
builds on work of the Food and Agriculture
Organization of the United Nations (FAQ)
and other international agencies. By us-
ing the data of these organizations to
analyze past trends in production, con-
sumption, and trade, IFPRI researchers
ar2 able to identity the food policy adjust-
ments needed to meet the accelerating
food import demand growth by developing
countries. A majorelement in such analy-
sesis livestock. At present little is known
about the impact of livestock production
growth onfood supply-demand relation-
ships and import growth. Elucidation of
such relationships is particularly impor-
tant to the large investment that the
CGIAR system is presently making in
new technology for coarse grain pro-
duction.

QUESTION 2:

What policies will allow fechnolog-
ical change to play its central role
in raising food procduction in de-
veloping countries?

Technological ~nange in agriculture
is the only practical way to achieve the
high rates of ¢ owth in agricultural pro-
duction that are rieeded in the coming
decades. Such change requires both the
development and the widespresd dis-
semination of new agricultural inputs—
seeds, fertilizer, and irrigation——-among
farmers.

IFPRI can facilitate technological
chang. in agriculture by attempting to
do twothings. It can discover how scarce
national andinternational resources can
best be allocated to agricultural research
designed to Jevelop new means of food

production, and how the resources avail-
able for research should be divided among
agricultural commodities, geographic re-
gions, and academic disciplines. And
IFPRI's research can help determine
how the two critical inputs associated
with the new technology—fertilizer and
water-—can further technological change.
IFPRI's work shows that extracting the
full benefits of the new high-yielding
technologies demands large increases
inthe use of purchasedinputs, particularly
fertilizer, and massive investments in
irrigation.

QUESTION 3:

What combination of farm producer
incentives can achieve growihand
equity simultaneously?

A constant dilemma of agriculiural
policy is that even though higher food
prices provide incentives to increase tood
output, they aiso place a terribi2 burden
on the poor. The best long-run answer to
thisdilemmaIiesintechnologicalchange
that reduces production costs. IFPRI
provides insights into how, in the long
run, producer incentives stimulate tech-
nological growth and change in Third
World agricultural production. IFPRI
analyses of fertilizer subsidies and water-
pricing policy shed light on these issues,

Butwhat of the short run, which seems
to last for decades? it is he e that the
major dilemmas of food price policy lie
and that IFPRI's specializad skills are
most valuable in examining how exchange
rates and commercial policies shape over-
all agricuitural incentives. IFPRI research
is also useful in pinpointing the effects of
increased food prices on the poor and
identifying how food subsidies might be
used to counter such effects.



QUESTION 4:

Whatrelative weight should be given
to alternative agricultural com-
modities in future production pat-
terns?

As international trade in food grows
rapidly and as new technology changes
relative production costs, the opportunity
and need to increase efficiency through
specialization will ulso grow. And yet,
even with knowledgeable decisions,
specialized crop production may lead to
losses in income and nutritional status
for some segments of the population. It
also increases risks at all levels of de-
cisionmaking.

iIFPRI's research on this question fo-
cuses on efforts designed to develop the
basis for specific policy recommenda-
tions. Much work is being devoted to
analyzing the effects that increased cash
crop production and soecialization in
export crops have Hnincome and nutrition.
Attention is als ~ ;iven to the import and
export potentials of changing production
patterns. In addition, the implications
of developing and disseminating new
seed varieties mean that emphasis is
being giver to the pattern and character
of future investment in research infra-
structure.

QUESTION 5:
What policies are needed fortech-
nological chiange in agriculture to
stimulate the growthinincome and
employment necessary to alleviate
rural poverty?

In the coming decades the additional
jobs that will be createc in agriculture
will typically be too few to keep pace with
the rapid growth in the rural labor force.
Fortunately, research has shown that
technological change in agriculture can
stimulate considerable direct and indirect
ronagricuttural employment (and in-
come) growthinruralareas. Increases in
farm household demand for locally pro-
duced nonfood goods and services rep-
resent an important means of stimulating
employment and income growth in the
rural areas of many developing countries.

In the past the growth linkages asso-
ciated with technological change in agri-
culture were neglected. But now IFPRI,
in concert with other international or-
ganizations, is studying the indirect mul-
tiplier effects of technological change in
agriculture. Understanding the impact
and dynamics of these growth linkagesis
critical because they provide the possibil-
ity for substantially raising the incomes
of therural poor. IFPRI is particularly well
suited to pursue this type of research by
virtue of its ability to pursue an interdis-
ciplinary approach to the production,
consumption, and trade aspects of local
agricultural growth.

QUESTION 6:

How can food securifty be provided
to the world's poorest people in
the face of unequal distribution of
income, fluctuating production,
ond high costs of storage?

it is the poor who bear the brunt of
fluctuatingfood supplies. Forthisreason
efforts to alleviate poverty focus on food
security programs. Unfortunately, the new
agricultural technologies that provide the



means for increasing food production
may be associaied with fluctuations in
production. Therefore, this area of re-
search is of considerable concern to the
entire CGIAR system.

IFPRI's work in this area concentrates
on both national and international ap-
proaches to improved food security for
the world's poor. IFPR! researchers are
currently examining national approaches
to protecting the poor from the effects of
fluctuating food supplies and for cushion-
ing them against the type of food price
increases that may accompany growth.
The effects of food prices and subsidy
programs on the nutritional status of the
poor and on domestic food production is
also being examined. IFPRI is stifting
the focusofits international food security
research to examining how agricuitural
modernization may increase fluctuations
in food production and how food aid and
food distribution programs can be de-
signed and operated more efficiently.

Research on these questions is ad-
ministered through four programs: Food
Trends Analysis, Food Production Policy
and Development Strategy, Food Con-
sumption and Nutrition Policy, and Inter-
national Food Trade and Food Security.
This report describes the research activi-
ties undertakeninthese programs during
1982. Theresultswere reportedin seven
research reports, seven issues of /FPRI
Abstract, and three iscues of the news-
letter, IFPRI Report.

IFPRI publications of 1982 also in-
cluded a special publication for World
Food Day entitled Food and the Structure
of Economic Growth: Its Relevance to
North-South Relations and IFPRI Re-
searchandthe Creation ofthe IMF Cereal
Import Facility, a case study of how timely
food policy research can lead to impor-
tant public policies. In addition, five work-
ing papers were published as part of the
Rice Policies in Southeast Asia Project.

In dune of 1982, IFPRI published its
first long-term plan, Looking Ahead: The

Development Plan for the International
Food Policy Research Institute, which
describes the staff, research, andfinancial
priorities envisioned for IFPRI through
1987. This publication describes the evo-
lution of IFPRI's research goals and their
future orientations.

Asinthe past, the IFPRI research staff
provided special assistance in looking
intofood problems on behalf of anumber
of international organizations and gov-
ernments. These organizations included
the Arab Organization for Agricultural
Development, the Food and Agriculture
Organization of the United Nations, the
Ford Foundation, the Inter-American
Institute for Agricultural Cooperation,
the World Bank, the World Food Council,
the World Food Programme, the United
Nations Development Programme, the
United Nations Conference on Trade
and Development, and the governments
of Australia, Egypt, Indonesia, Mexico,
thie Netherlands, the Philippines, and
the United States.

For the third year, IFPR! held its an-
nual February Board of Trustees meeting
for program reviewin a Third World coun-
try. During the week of the meeting,
which was held in 330 Paulo, Brazil,
IFPRI researchers miet with Brazilian re-
searchers and policymakers to discuss
food problems specific to the region.
Discussions were also initiated on ex-
panding IFPRI's outreach effort to include
a food policy meetings and workshop
program.

As a follow-up to these discussions, a
food policy seminar program was begun
in June. This year's annual report con-
tainsa new section that discussesIFPR|'s
outreach efforts during 1982, inciuding
the seminar program.

This report also cortains the director's
annual food policy statement, which this
yearlooks at the world food situation and
comments on future prospects for Third
World countries.



THE GLOBAL FOOD

OUTLOVK:
DEVELS

The design and implementation of effec-
tive agricultural investment policies in
the Third World are greatly complicated
by the confusing crosscurrents in the
current world food situation. While present
rates of focd production growth in many
developing countries clearly demonstrate
the need for continued technological
progress in agriculture, the depressed
state of food prices and the large ac-
cumulation of global carryover stocks
reduce the current incentive to invest in
agriculture. Such perplexities make it
difficult to choose agricultural policies
designed to improve the consumption
and nutritional status of poor people in
the developing world.

Between 1961 and 1977, total pro-
duction of major food crons in the devel-
oping worldincreased at an average rate
of 2.6 percent per year. This was only
slightly faster than the average annual
population growth rate of 2.5 percent.
On a per capita basis, food production in
the Third World increased by only 0.1
percent,

This modest rate of per capita food

production growth in the Third World
reflects in part the poor performance of

! H i
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Africa for the past 20 years. Per capita
food production in Africa was almost
constant during the 1560s, but declined
shockingly during the 1970s. And in
1980 it was 15 percent less than in
1969-71 (excluding South Africa).

During the past few years the de-
pressed level of cereal prices has re-
duced the stimulus vor faster rates of
food production growth in the Third World.
Between 1980 and 1982 rice prices in
current U.S. dollars dropped 26 percent,
wheat prices 22 percent, and maize prices
13 percent. Of course, given the rising
relative value of the U.S. dollar, the decline
in cereal prices in terms of other curren-
cies was somewhat less, but it was stil!
quite large. Under these circumstances
the returns to capital investment and
technclogical change in agriculture ap-
pear to have decreased markedly.

Just as the rise in food prices and the:
pressure onworld stocks in 1974 brought
expectations of increasec invesiment in
agricultural production and development,
so the current situation seems to bring
opposite expectations, But inevitably,
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fong-term policy decisions based on ex-
treme shert-term changes in highly vola-
tile markets will prove wrong. The reduced
fevel of investment in agriculture that is
now being contemplated by international
lending organizations and national gov-
ernments will ensure that faod supplies
will become tighter :in a few years. Such
reduced investment is also likely to lead
to greater poverty and less rural parlic-
ipation in growth than in the past.

CEREAL PRICE

s -, Ny

J F’B&’\} [)’ During the past 200 years,
the major year-to-year fluctuations in
cereal prices thatwe are now witnessing
do notseem to have had any measurable
impacton theleny-termreal price trends
for these commodities. The real price of
maize, for example, has shown little trend
either up or down over the last two cen-
turies. Exceptforthe highly stable period
of the 1950s anc 1960s, there have
been major year-to-year fluctuations in
current maize prices every half dozen
years or sc Downward or upward price
trends, which have led to a halving or
doubling cf the real price of maize, have
occurred several times over the last two
centuries. From 1865 to 1890, from 1920
to 1930, and from 1950 to date the real
price of maize trended down. From 1895
to 1920 and from 1930 to 1950 the trend
was up. A belief in long-term cycles
would lead to the expectation of a 10-30
year upward trer.d from the present.

During the same 200-year period the
real price of wheat has trended down
primarily because it started the period
well above maize prices. The upward and
downward fluctuationsinthe intermediate
term, however, have been the same as
for maize.

One should expect such year-to-year
and short-term fluctuations in cereal
prices and should not allow such fluctu-
ations to dictate unwise policies for the
future. Each of the past short-termtrends

has been the result of specific and peculiar
conditions, anditwould not be surprising
if the next trend period was similarly
unique in its causal forces. It is those
unique forces that are the subject of
IFPRI analysis—an analysis that is essen-
tial to the effective allocation of CGIAR
research resources.

PRODUCTION AND
CONSUMPTION
”’2 E N D‘S There are major dynamic

forces at work that profoundly influence
the supply and demand for food in the
Third World. The most important ol these
forces are the rapid growth in per capita
income in many developing couniries;
the growing importance of livestock con-
sum.ption in total cereal use¢; and the
increasing importance of yield increases
in agricultural production growth, The
balance of these forces promises further
growth of food deficits in the developing
countries of the world, surpluses in the
developed countries, and the reasonable
prospect of a period of upward-trending
real food prices.

Despite the growth-dampening effects
of the current recession, much of the
present Third World population lives in
countries in which per capita income is
either growing rapidly or soon will be.
Only some 400 million of the Third World
population, located largely in Africa, now
live in countries that still require decadc
of institution building to achieve high
rates of income growth.

When income grows rapidly the result-
ing increase in food demand in developing
countries is likely to exceed domestic
production capabilities. The high marginal
propensity of low-income pecule to spend
increments to income on food, coupled
with still rapid population growth, cause
food demand growth in such countries to
increase 5 percent or more each year.



Most developing countries have been
unable to sustain such high rates of food
production growth. For this reason, many
rapid-growth countries{in which per capita
income increases by more than5s percent
annually} are forced to rely on ever-
increasing amounts of food imports. Be-
tween 1961-65 and 1973-77, net food
imports to rapid-growth countries in-
creased from about 5 million metric
tons to 12 million tons, an average rate
of increase of 6.6 percent per year.

While the rapid-growth countries have
recorded a particularly high rate of food
import growth, itisimportant to recognize
that the developing countries asawhole
have also greatly increased their net
ymports of basic food staples. Net food
imports by developing countries as a
whole rose from about 10 million tons in
1961-65 to 28 million tons in 1973-77,
an average rate ol increase of over 9
percent ayear. This is a highly leveraged
reflection of the taster increase of food
demand than supply in these countries.
In many of these countries the ever-
increasing demand for food outstrips
even the most successful of national
efforts to expand local production. Ac-
cording to IFPRI research, during the
period 1961-76 the 16 developing coun-
tries with the highest growth rates in
basic tood staples production collec-
tively more than doubled their net imports
(in tons) of food. That is a particularly
dramatic indication of the forces at work.

As development takes place, the pop-
ulation grcwth rate decreases. But even
more importantly, income beginsto grow
and its increases change the character
of the demand for food. Demand for
fruits, vegetables, and livestock products
is more elastic, and at high incomes the
demand for such goods becomes im-
portant.

The dominating effect of livestock
rnoducts, in particular, in the growth of
100d demand is not generally understood.
lideed, empirical analysis often artificially
constrains this force in making projec-

tions. Current IFPRI research isattempt-
ing to tlluminate and substantiate the
power of livestock consumption growth.

In a low-income country like India,
livestock feed probably constiutes no
more than 6 percent of the total basic
food staple supply. But in the United
States, livestock feed makes up about
80 percent of the major food crops con-
sumed domestically. Understanding the
precise path by which this transition
occurs is essential if the future global
food situation is to be depicted accurately.
Livestock product consumption causes
nonlinear, accelerated growth in de-
meand for basic food staples used as live-
stock feed, a demand that grows rapidly
overawide range of incomes and remains
high even for people whose incomes are
relatively large. Such demand creates its
own production problems because of the
inability to expand pasture areas, the
changing character of livestock con-
sumption, and the inelastic supply of by-
product and waste feeds. Pigs and poultry
are currently the two fastest growing
livestock products in the Third World and
demand particularly large amounts of
concentrate feed.

Current IFPRI work on Taiwan illus-
trates the increasing importance of live-
stock consumptionin the growth of Third
World food demand. During the early
twentieth century, national policies did
much to stimulate income and agricul-
tural growth in Taiwan. In more recent
years such income growth has fueled an
explosive increase in cereal (maize) im-
ports, and in the proportion of cereals
used for livestock feed. Between 1960
and 197 ), the 147 percent rise in per
capita meat consumption in Taiwan has
led to a large increase in the amount of
cereals fed per pound of livestock preduct
produced.

What we need for defining the future
growth rate for basic food staples in the
ThirdWorld '~ anappropriate generaliza-
tion of the livestock experience in Taiwan.
That will soon be available from IFPRI
researchers.

11
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FUTURE FOOD
DEFCITS AND

)Ué"' 535 U \) The inieraction of

the population, income, and livestock
factors described above i3 likely to pro-
duce growthin Third World food demand
that greatly exceeds the ability of these
countries to produce food. On the basis
of a straight-line projection, by country,
using 1966-77 production and income
trend data and United Nations median
population estimates, a net deficit of 75
million tons of major food crops in the
Third World is likely by the year 2000.
Although this figure represents only 5
percent of the total projected food de-
mand iri the developing world for that
year, itisnearlythreetimes the estimated
food deficit of these countries in 1977,

As might be expected, IFPRI research
shows that the rapid-growth countries
willhave the largest net production short-
fall (85 million tons) by the year 2000.
Despite the large size of this deficit,
would argue that this estimate is too
small because per capita consumer ex
penditure growth ratesinthese Countries
will remain high, evan with lower oil
revenues, as investment rates decline
and pastinvestment provides income. In
addition, livestock product imports will
be partially displaced by domestic pro-
duction based on imported feed, and
physical and institutional constraints in
these countries will make it difficult to
greatly expand present rates of food
production growtn.

IFPRI's work on trends also shows
that the slow-growth countries (in which
per capita income incrcases less than 1
percent) will regisier a large: nel produc-
tion shortfall (40 million tons) by the year
2000. Thisresultis unexpected given the
growthof income and population in these
countries. Large-scale foreign assistance
to those slow-growth countries helps to
ease the impact of such food production
shortfalls. For exampie, foreign aid to

Sub-Saharan African countries currently
equals about 52 percent of their gross
domestic investment.

It is difficult to estimate the ability of
the developed world to respord to these
projected long-term food deficits in the
Third World. A simple projection of 1966-
77 production and consumption trends
yields a net surplus in the developed
world of only46 million tons of basic food
staples by the end of the century. How-
ever, thisis the product of a huge surplus
in the United States, andalarge deficitin
the Soviet Union. By contrast, projection
of the longer period, 1961-79, vields a
net surplus of 196 million tons! Where
one falls between these two projections
is a function of such factors as the Euro-
pean Community's policy on prices, the
extent to whiich U.S. agricultural tech-
nology can maintain higii rates of yield
increases, and Soviet bloc policies on
meat consumption and rationalization of
production. It is not unreasonable to
suppose thatthe nresent downward trend
in food prices will bring little of the shift
neededtogenerate largernet exports by
the developed countries.

NEED FOR
INVESTMEENT IN
AGRICULTU

. QE What con-
clusioncanwedraw from these contrast-
ing trends in developed and developing
countries? My judgment is that the food
deficit of developing countries will be
larger than is now projected, that the
surplus of developed Countrles will be
smaller, and that if the two are to balance
each other, a modest upward trend in
real food prices will be required. The
accuracy of this judgment depends on
what happensto the U.S. doltar exchange
rate. A continued “overvaluation” of the
dollar will depress U.S. production.

The expectation of higher real prices
is based largely on the effect of income
growth on livestock production in the



Third World. A major increase in the real
price of cereals would substantially re-
duce that source of demand. Hence, a
large secularincreasein prices is unlikely.
During the next year IFPRI research on
the dynamics of food production and
consumptionin the Third World will leave
the developing country part of the analysis
quite firm. At the same time we wil!
endeavor to arrive at a clear assessment
of United States and Soviet production
potential as a basis for a surer global
picture.

All of the above suggests that the
environment for developing countries to
invest in agriculture will be favorable
during the next few decades. New tech-
nology and physicalinvestment will have
the benefit of lower costs reinforced by
somewhat higher real food prices.

Technological and physical invest-
ment in agriculture seem likely to bring
ever-increasing returns particularly in
view of the potential many developing
countries now possess to reduce their
costs of production. Through technolog-
icalinvestmentin agriculture even coun-
tries that face an unfavorahle change
inthe terms of trade may stillencountera
favorable change in the factor ternis of
trade. As an extreme example of the
importance of technological innovation,
many African producers are now seeing

their export markets ior rubber, palm oil,
and cocoa being taken over by countries
with more effective research and devel-
opiment programs. The role of the CGIAR
in encouraging developing countries to
inves! in agriculture—and particularly in
food crop production—should be em-
phasized.

Finally, it is important to recognize
that technological investment in agricul-
ture affects the rural (and urban) poorin
away thatis not possible with investment
in other sectors of the economy. Tech-
nological change in agriculture not only
provides the poor with expanded food
supplies, but actually increases their ef-
fective demand for such suppliesthrough
the income and employment multiplier
effects of agricultural change. The indirect
distributional effects of technological
change inagriculture argue forcefully for
the direction of increased national fund-
ing into the more productive sectors of
agriculture. It is essential that the current
temporary break in the favorable price
environment for agriculture not be allowed
to obscure the very consideiable nutri-
tional and distributional benefits atten-
dant to national investment in agriculture.

John W. Mellor

Washington, D.C.

13
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RESEARCH RESULTS

O TRENDS

ANALYSIS PROGRAM

Building on food and related data from
other international organizations, re-
search in the Food Trends Analysis Pro-
gram examines the historical trends of
food production, corisumption, and trade
in developing countries and assesses
the prospective food situation in the
Third World, based on trend-oriented
projections of food output and demand
in these countries. Studies are aimed at
a general diagnosis of the world food
problem in the years ahead, through its
likely size, dynamics, and critical loca-
tions, in order to help identity areas for
in-depth research on food policies by
other IFPRI programs. Study results also
add to the pool of information available
to policymakers who are seeking solu-
tions to the food problems of Third World
countries. In addition to the global as-
sessment, program activities include
more detailed analyses of food trends for
specific countries or groups of countries.

FOOD oAy
N1 S Al le

/‘g !\\gf‘,"i L\'( f};»‘(ﬁ The recently com-
pleted food gap studies analyzed the
food trends of 105 developing countries
(including the People's Repriblic of China)
during the pasttwo decades. These stud-
ies also developed projections of pro-
ductionand market demand for the major
food crops and the primary livestock
products to the year2000. Specific com-
modities included in the analysis are
cereals, roots and tubers, pulses, ground-
nuts, bananas and plantains, meat, milk,
and eggs. Some of the salient findings of
the studies are given below. Results are
presented for the regions of Asia, North
Africa/Middle East, Sub-Saharan Africa,

and Latin America, and where possible,
their subregions.

MAJOR FOOD CROPS

The 2.6 percent annual growth in the
production of major food crops in the
Third World during the period 1961-77
slightly outpaced the population increase
{Figure 1). Growth in output was particu-
tarly rapid in the northern subregions of
Latin America. Mexico, Central America,
andthe Caribbean had the highest growth
raieinfood output, with production about
half a percent ahead of nopulation growth.
Food production also «ji 2w rapidly in Up-
per South America. The 0.7 percent rate
of increase in production in West Africa
was the lowest, while its population growth
of 2.9 percent was one of the highest.
Food production grew faster than the
populationin Lower South America, in all
three Asian subregions, and in Central
Africa. It kept abreast of population growth
in Northern Africa but lagged behind
population expansion in Western Asia
and in Eastern and Southern Africa.

Rice, wheat, and maize, which together
represent more than three fifths of major
food crops grown in developing countrizs,
accounted for about 70 percent of the
increase in food production in the Third
World between 1961-65 and 1973-77
(Figure 2). Rice's contribution of 31 per-
cent was the largest. Rice and maize,
which contributed 15 percent, both ex-
panded by 2.8 percent a year during the
period. But wheat had the most rapid
growth of output at4.3 percent, resulting
in its 25 percent contribution to the
increase in production and a rise of
about 3 percent in its relative share of
total food output. Millet, sorghum, and



Figure 1 )
Growth of population and food production in developing count- 2s,

1961-77

Sources: Food and Agriculture Organization of the United Nations, “Production Yearbook Tz pes,
1975 and 1978,” Rome, 1976, 1979; Republic of China, Executive Yuan, Directorate-
General of Budget, Accounting and Statistics, Statistical Yearbook of the Republic of
China, 1979 (Taipei: Taiwan, 1980); Anthony Tang and Bruce Stone, Food Production in
the People's Republic of China, Research Report 15 (Washington, D.C.: International
Food Policy Research Institute, May 1980); United Nations, Department of International
Economic and Social Affairs, World Population Trends and Prospects by Country, 1950-
2000(ST/ESA/SER.R/33), 1979; and U.S. Bureau of the Census, Foreign Demographic
Analysis Division, “Population Estimates for the People's Republic of China, Intermediate
and Low Series,” Washington, D.C., April and June 1980. (Mimeographed.)

other cereals jointly accounted for 10
percent of the increase. The remaining
20 percent of the increase in food pro-
duction came from the noncereal com-
ponenis of major food crops, with roots
and tubers representing more than half.
As a group, these noncereals increased
in output by about 2.4 percent a year
from the early 1960s to the mid-1970s.

Between1961-65 an1973-77, con-
sumption of basic food staples in Third
World countries grew an average of about
3.2 percent a year. The rates of increase
of the main items of domestic v .lization
were 3.1 percentforfood use, 3.9 percent
foranimal feed, and 2.7 percent for other
uses. The relative share of staples used

for feed in1ota! consumption rose nearly
2 percent. The rapid increase in the use
of major food crops for feed, especially
grain, indicates that the consumption
patterns of Third World countries are
slifting toward more livestock products.
This trend can be expected to continue
in view of the rapid growth of incomes in
many developing countries, particularly
the oil-exporting nationsand those coun-
tries in relatively more advanced stages
of development. Although the major de-
terminant of food consumption growth in
the Third World is still the increase in
direct food use, which represents more
than 70 percent of the domestic utilization
of basicfood staples, theinfluence of the
growth of feed use will continue to rise.

15
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Figure 2

pontributions of different commodities to the food productionincrease
in developing countries, 1961-65 to 1973-77

Cereals

Percent

Fercentage of total production

Roots
and
tubers

Mitllet,
sorghum,
and other

Miilet, ;
sorghum, Roots and [z
and tubers
othei 20 mmt

Source: Food and Agricuitu'e Organization of
the United Nations, “Production Year-
book Tapes, 1975 and 1978, Rome,
1976, 1979.

Notes: mmt stands for million metric tons.
1he percentages of total production
arefor1973-77. Noncereals are mea-
sured in cereal equivalents.

Like production, the fastest growth in
total consumption of the major food crops
between 1961-65 and 1973-77 was in
Mexico, Central America, and the Carib-
bean andthe slowest was in West Africa
(4.5 percent and 1.9 percent, respectively).
Consumption alsc grew rapidly in North-
ern Africa at 3.9 percent and in China at
3.8 percent. Consurmnption growth rates
ctiessthan3 nercent ayearbetweenthe
1960s and 1970s occurred only in West
Africa, South Asia, and Eastern and South-
ern Africa, where increases in the use of
major food crops directly for food signif-
icantly lagged behind population growth.
This is indicative of declining per capita
food availabilitly in these subregions.
Growth of food use was also slightly

slower than population expansion in Up-
per and Lower South America, but for
these relatively high-income subregions
such a trend is more a indication of a
consumption shift away from the basic
food staples than reduced food availability.
In 1973-77, direct food use of these
commodities accounted for three fourths
or more of total consumption of the sub-
regions in Asia and Sub-Saharan Africa,
where food use is still the main deter-
minant of consumption growth. in con-
trast, less than half of major food crop
consumptionin the South American sub-
regions is directly consumed. In Upper
and Lower South America, the use of
basic food staples for animal feed in-
creased to about 35 and 55 percent,



respectively, and has become an impor-
tant codeterminant of the growth of total
food consumplion in these subregions,
Between 1961-65 and 1973-77, consid-
erably rapid increases in feed utilization
of 9.2 percent a year in Mexico, Central
America, and the Caribbean and of 6.3
percent a yearin Northern Africa occurred.
The two South American subregions and
East and Southeast Asia increased feed
use by4-5 percent. With theincreasesin
the consumption of livestock products
generated by income growth in the de-
veloping countries, the expanding derived
demand for livestock feed may be ex-
pectedto play a more dynamicroleinthe
Third World food situation in the coming
decades.

Average annual growth rates of 2.4
percent in exports and 5.C percent in
imports of the basic food staples by Third
World countries caused their netimports
of these commodities to increase almost
threefold between 1961-65 and 1973-
77 (seeTable 1). Food trade data by sub-

region show that only Lower South Amer-
ica was a net exporter during both end
periods. West Africa and East and South-
east Asia shifted trade positions from
being net exporters, while other sub-
regions were netimporters during 1961-
65 and1973-77.Chinese food importsin
1961-65 rose by mcre than a third, but a
doubling of China's relatively smaller
exports led to an increase of its net
imports of only half » million metric tons
in 1973-77. South Asia's net imports
increased by 10 percent, the smallesl
relative increase, which—coupled with a
50 percent grawth in food exports—
maintained the subregion’'s net import
level between the 1960s and the 1970s.
East and Southeast Asia's small riet ex-
portsin 1961-65 changedto net imports
in 1973-77 as the level of food imports
rose.. decline of food exports combined
with a more thantwcfold increase infood
imports in Northern Africa resulted in net
imports in 1973-77 that were 3.5 times
the levelin the early 1960s. Tne traditional
importing countries in Western Asia more

Table 1

Food trade in developing countries, 1961-65 to 1973-77

(percent)

Total 2.4
Asia
China 6.3
South Asia 3.2
East and Southeast Asia 2.3
North Africa/Middle East
Northern Africa -6.8
Waestern Asia 57
Sub-Saharan Africa
West Africa -6.1
Central Africa -5.1
Eastern and Southern Africa ~5.1
Latin America
Mexico, Central America,
and thu Caribbean -2.2
Upper South Arnerica 6.4
Lower South America 3.8

{million metric tons)

5.0 311 59.2 -28.1
2.5 2.8 8.0 -5.1
0.8 2.1 8.9 -6.8
6.4 8.2 12.3 -4.1
7.6 04 6.7 -6.3
6.9 0.6 4.9 -4.3
9.4 0.9 2.2 -1.3
9.6 0.1 0.8 -0.7
3.6 0.6 1.6 ~0.8
9.3 0.3 5.8 -5.0
4.9 2.1 7.0 -4.9
10.0 124 1.2 1.2

Source: Food and Agriculture Organization of the United Nations, “Global Agricultural Pro-
gramming System Supply Utilization Accounts Tape,” Rome, June 1980.

Notes: Parts may notadd up to totals due to rounding. Food trade figures are for1973-77. Net s

exports minus imports.
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than doubled food imports between 196 1-
65 and 1973-77, buta significantincre ase
of exports by this subregion helped keep
down net imports in the later period.

West Africa’s sharp decline in ground-
nut exports and a nearly threefold ex-
pansion of grain imports moved the sub-
regicn from a small net exporter in the
early 1960s to a net importer in the mid-
1970s. Central Africa also had a large
decline in exports and a threefold rise in
imports, but Central Africa’'s food trade
levels were relatively smaller and its
1973-77 netimports were only half those
in West Africa. Eastern and Southern
Africa, on the other hand, experienced
only a small decline in exports and a 50
percent increase in imports. Net food
imports in this subregion rose four times
from 1961-65 to 1973-77. Despite rapid
growth of food production in Mexico,
Central America, and the Caribbean be-
tween the 1960s and 1970s, the faster
expansion of its food demand caused a
drop in exports and a threefold increase
in imports; net food imports of this sub-
region increased more than five times.
Upper and Lower South America in-
creased their trade positions as net im-
porter and net exporter, respectively.

Based on the continuation of past
trends in production and per capita in-
comesindeveloping countries, food pro-
jections show a total output of 1,365
million tons and a total demand of 1,44G
million tons of the basic food staples in
the Third World at the end of the century
(Figure 3). These projections indicate an
overall netiood deficit of about 75 million
tons, which—although representing only
5 percent of projected concumption—
would be nearly three times the estimated
net deficit of major food crops in these
countriesin1977.(Third World countries
outside China have a projected produc-
tion of 940 million tons and a projected
demand of 1,020 million tons of these
commodities by 2000, indicating a net
shortfall of 80 miliion tons. The projections
for China, based on IFPRI-cumpiled data,
show a slight surplus of about 5 million
tons of the basic food staples.)

All three subregions of Asia are pro-
jected to have net surpluses by the end
of the cantury. The regionis projected to
achieve a net food surplus of more than
20 million tons in 2000; this would be a
shift fiom Asia's food position in 1977
when it had an estimated net deficit of
about 5 million tons of the basic food
staples. Induced by fast income growth,
acontinuedrapidincrease indemandfor
food in North Africa/Middle East would
lead to a substantial net production short-
fall of the major food crops in that region
of nearly 60 million tons, of which55 per-
centwould be in Western Asian countries
of the region and 45 percent in Northern
Africa. Sub-Saharan Africa also would
face a sizable net deficit of 35 million
tons of the basic food staples by the year
2000, if the poor food production per-
formance of the region centinues in the
coming decades. More than 80 percent
of the projected shortfallin Sub-Saharan
Africa would be in West Africa and the
remaining 20 percent in Eastern and
Southern Africa. Food outputis projected
to be nearly equal to food demand in
Central Africa. Latin America as a whole
would face a small net food deficit of
some 5 million tons. The large net surplus
of major food crops projected for Lower
South America would more than offset a
large net deficit projacted to occur in
Upper South America and in Mexico,
Central America, and the Caribbean.
Rapid growthinfood demandis expected
to continue in these two subregions.

LIVESTOCK AND
POULTRY PRODUCTS

If the historical trends in the output of
livestock and poultry products continue
in the future, Third World countries (ex-
cluding China) are projected to produce
36 millicn tons of meat, 131 million tons
of milk, and 8.5 million tons of eggs by
1990. The growth in the output of egys
would be the most rapid, the projec.ed
production being more than 72 peicent
higher than in 1977.



Figure 3
Production and consumption of major food crops in developing
countries, 1977 and 2000

Sources: Food and Agricuiture Organization of the United Nations, “Estimates of Income
Efasticities for Various Commodities, by Country,” Rome, 1979 {computer printout);
Food and Agriculture Organization of the United Nations, “Global Agricultural Pro-
gramming System Supply Utilization Accounts Tape,” Rome, June 1980; Food and
Agriculture Organization of the United Nations, “Production Yearbook Tapes, 1975
and 1978, Rome, 1976, 1979; International Bank for Reconstruction and Development,
"Gross National Products, 1960-78: Time Series Data by Country, at Current and
Constant Market Prices,” Washington, D.C., 1979 (computer printout); United Nations,
Department of International Economic and Social Affairs, World Population Trends and 1 9
Prospects by Country, 1950-2000 (ST/ESA/SER.R/33), 1979.
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Based on the projected growth of
population and per capita incomes, and
estimates of income elasticity of demand,
the total requirements for animal prod-
ucts in 1990 will be 44 million tons of
meat, 166 million tons of milk, and 8.8
million tons of eggs. Thus the net balances
between the projected production and
estimated consumption of these com-
modities by the end of the 1980s would
be deficits of about 8 million tons of
meat, 35 million tons of milk. and 0.3
million tons of egys. Except for eggs in
Latin America, all the regions would face
produciion shortfalls in animai products
by 1990. The net deficits in all these
products would be large in Sub-Sanaran
Africa.

ifthese trenus continue, the difference
between production and estimated con-
sumption in Third World countries is pro-
jectedtowidento21 million tons of meat
and 65 million tons of ilk by 2000: the
ptoduction and consumption of eqggs are
expected to be in Lalance, as shown
below.

Net
Productic + Cos:sumption Deficit

{million metric tons)

Meat 51 72 ~21
Milk 177 242 -65
Eggs 15 15 0

These projections indicate that de-
veloping countries are heading for huge
deficits in animal products, as well as in
the major food crops by the end of the
century. But large-scale transfers of an-
imal products from developed to devel-
oping countries are less likely, except
perhaps for milk products, Acceleration
of indigenous production up to the limits
of potential seems to be imperative. At
the same time, population pressures are
causing accessible pasture and grazing
lands to shrink because of the extension
of cropping to new areas and the overuse

of existing ones. Pork and poultry pro-
duction have more potential for growth
because of the shorter reproduction cy-
cles involved. The demand for this meat
is also expected to grow faster than that
of other meat. Thus larger and larger
quantities of food creps will be required
for livestock feed in competition with
their direct use as food.

IFPRI therefore plans to study the
expected demand for feedgrain and other
cattie feed toachieve the required growth
in livestock production. However, the
limitations of data on food crops used as
feed in the developing countries must
first be overcome.

NORTH AFRIC A/
3\/1 ]DDLE EASTSince the 1973

rise in oil prices a striking disparity in af-
fluence has evolved hetween the oil-
exporting and the agriculture-domin-
ated economies of the North Africa/
Middle East region, and this has ushered
in new dynainics that have profoundly
affected the economic life of the entire
region.

In a study of the implications for the
region, it is assumed that the increase in
oil revenues and their dicsemination via
worker remittances and other develop-
ment efforts, particularly among the oil-
exporting and the labor-exporting coun-
tries, have generated much of the rise in
per capita income, which in turn has
stimulated a substantial consumption
increase, almost irrespective of the status
of domestic food supply. At the same
time. higher earnings accrued outside
agriculture augmented therise in urbap-
ization and eniployment migration,

As a group the oil-exporting coun-
tries—which include Iran, Iraq, Kuwait,
Oman, and Saudi Arabia in Western Asia
and Algeria and Libya in Northern Af-
rica—comprise nearly one third of the
population and only 20 percent of the
region’s total cultivated area. Growth of
production of basic staples in these coun-



tries has remained marginal or actually
declined between the mid-1960s and
the 1970s. Relative 1o 1973, the incre-
mental increase of oil revenues pushed
the real per capita gross national product
upward by 30-35 perceni in Algeria and
fran, by 50 percentinlragandLibya, and
by 75 percentin SaudiArabia. During the
same year worker remittances among
the labor-exporting countries of Egypt,
Jordan, Lebanon, the Yemen Arab Re-
public, and the Peoples Democratic Re-
public of Yemen increased the parcapita
gross national products from 10 percent
in Egypt to as high as 40 percentin the
Yemen Arab Republic.

In contrast, the major food-producing
countries of the region—Afghanistan,
Turkey, Syria, Cyprus, Morocco, the
Sudan, and Tunisia—account for nearly
half of the regional population and about
two thirds of both the area and the output
cfbasicstaples. Dependency enagricul-
ture within this group of countries remains
fairly strong because the sector employs
nearly half of the economically active
population and generates between one
fourth and one third of total gross domes-
tic product. Deficiis in basic staples re-
mained moderate at merely atenth of the
regional total.

Results of the study, utilizing 1966-
80 data, suggest that between the late
1960s and the late 1970s the average
growth rate of output of 2.6 percent in
basic staples barcly kept pace with the
increase in population. Although meat
and egg production increased rapidly
(3.5 and 6.2 percent, respectively), mitk
output increased by only 2.3 percent.
Yet, in practically all major food com-
modities, consumption growth surpassed
those of population and production and
resulted in a discernible upward trend in
per capita food consumption throughout
the region.

Wher2as rapidly rising per capita in-
come has become a force in restraining
the expansion of human consumption of
grains, the shift irn demand toward the
highly income elastic livestock and poul-

try products concurrently favors an in-
creaseinfeedgrain use at ratessubstan-
tially higher than those of basic staples
for direct food use.

Starting from a near balance in the
late 1960s, the coarse grain deficit was
more than 4 million tons a decade later;
this was about half the deficit level of
wheat. By 1985 both crops will have
accumulated a deficit of more than 8 mil-
lion tons. Thereafter, as the regionis ex-
pected to close the wheat deficit, coarse
grains will dominate the entire deficit in
food staples, reaching 35 million tons by
the turn of the century.

Thus, by focusing on the increase of
domestic grain supply for human con-
sumption, particularly wheat, existing
food policies may not have adequately
adapted to the dynamics of demand in
the region. Barring a shift in production
policy toward a grealer emphasis on the
increase of area and yield of coarse
grains. preliminary projections indicate
that North Africa/Middle East will face a
deficit of 45 million tons in basic staples,
6.8 milliontons in meat, 20 million tonsin
milk, and 0.5 million tons in eggs by the
end of the century. Compared to the
base year 1980, the projected food gaps
will increase about threefold in basic
staples, meat, and eggs and fivefold in
milk. Consequently, self-sufficiency in
these major food commodities appears
highly unlikely, as rising demand will
continue to propel the region into a
larger dependency on fooc imports.

CHINESE
AGRICULTURAL
STA”SN“CS The basic research

on developing provincial foodgrain sta-
tistics for the People's Republic of China
from 1949 to the present has beencom-
pleted, and analysisis underway. Adjust-
ments for definitional and boundary
changes clearly affect the ranking of
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regional foodgrain growth performance.
Studies conducted elsewhere have con-
cluded that, since the late 1950s, the
Northeast has been the fastest growing
foodgrain-producing area in China, fol-
lowed at some distance by the Norih
China Plain and Cerntral China. Eastern
provinces taken as a group were next,
followed by South China. Slowest grewing
were the Southwest, Sichuan, and the
Northwest. Trends Analysis's research,
however, ingicates that North China was
unquestionably the leader. Central and
East China were next (averaging roughly
equivalent rates), followed at a distance
by the Northeast. Northeast China does
betterif a1978-80 rather than the 1977-
79 final period is used. but its ranking
remains the same. The data also indicate
that there were smaller differences in
long-term average growth rates between
the high-growth and most of the low-
growth provinces.

Almost all of the provinces performed
more impressively during the peiiod be-
ginning in the late 1960s, because the
major agricultural debacle of the early
19605 was over, and because the main
effects of “green revolution” seed im-
provement and growth inindustrial inputs
to agriculture are captured during this
period. Although the individual provingial
estimates for1965-67 exhibit much wider
variances thanfor1955-57 orthe current
period, it is clear that North China's
predominanceasagrowth leaderiseven
more stiking. The overali growtl leaders,
such as Zhejiang in East China's Yangtze
Valiey did not cutperform North China in
the 1970s. Tt North China Plain was
hard::st hit by ine more disastous policies
of tt.e Great l.eap Forward: large areas of
lard were salinized and even retired
from prociuction. Foodgrain production
i1 these provinces (Hebei, Henan, Shan-
dong, «nd Shanxi P.ovinces, and Beijing
and T'snjin municipal areas) did not regain
1957 levels until the late 1960s, and
cultivated area has not recovered even
today, but growtih appears to have aver-
aged more than 4 percent peryear since

1965, (Figure 4 shows an index of food-
grain production in selected provinces.)

Again, the East and Central regions
performed well, about 3 percent peryear,
followed by the Northeast, with South
China lagging somewhat behind. Since
1976 Sichuan has recorded one of the
highest growth rates, which may have
resulted from policy changes and perhaps
some statistical distortion, but it was
among the slowest growing regions dur-
ing the previous two decades. The slowest
growing province was undoubtedly Guiz-
hou in the Southwest, which averaged
0.6 percent per year during 1957-79.

Although the southern provinces of
Guangdong and Guangxi have often traded
counties, most provincial boundary
changes have occurred north of the
Yellow River. Beijing and Tianjin munici-
pal areas were enlarged, and Ningxia
Hui Autonomous Region gained land
from Gansu Province. In 1969 Inner
Mongolia lost land to neighboring pro-
vinces, but it approximately doubled in
size a decade later. The Northeastern
provinces of Heilongjiang, Jilin, and Liao-
ning lost more than one third of their
collective land area, while Gansu in the
Northwest gave up more than a quarter
of its former teniitory, and Ningxia more
than a half to Inner Mongolia. Curiously,
there appears to be little effect since
1979 on provincial foodgrain production
statistics in these regions. The land lost
by Gansuand Ningxiawas mostly desert,
but iheimmense tract of land transferred
from the Northeastarn provinces included
both highland pasturage and relatively
populated river basins encompassing
some majorreclamation aieas. Yet food-
grain production in the Northeast re-
mained near the 1978 level in 1979 and
1980, then fell by only 6 percentin 1981,
Inner Mongolia’s output paradoxically
fell between 1976-77 and 1979, and in
1980 itdropped by 22 percent, recovering
only the 1979 level in 1981. Production
growth stagnation in hoth regions since
1979 reflects poor weather and retire-



Figure 4

Index of foodgrain production growth, selected Chinese provinces,
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Source: Revisions of reconstructed official Chinese figures, based on border changes and the

definition of foodgrains.

Notes: Foodgrains include tubers valued at one fifth natural weight, pulses, and soybeans.
Points have been plotted for 1952-57, the mid-1960s, the mid-1970s, and 1979-80.
Wherever the quality of the underlying data permits, averages for three or five years
have been plotted to reduce distortion due to single, atypical years.

ment of grain lands. In 1380, foodgrain-
sown area decreased by almost 2 percent
in the Northeast and 4 percent in inner
Mongolia.

The data also show that the variation
of total area sown with pariicular food
crops from year to year has fallen dras-
tically since the 1950s, reflecting the
success of state and provincial acreage

planning. Hence, production variability
of foodgrains, untif the recent major re-
alignment of cropping patterns, became
predominantly a function of yield variation
and yield covariances among regions
and among crops. Although provincial
data is still being developed, it is clear
that the yield covariances among crops
have increased markedly since the 1950s,
paralleling results for India.
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RESEARCH RESUILTS

FOOD PRODUCTION

POLICY AND

DEVELOPMENT SIRATEGY

PROGRAM

The Food Production Policy and Develop-
ment Strategy Program undertakes re-
search with the cbjective of improving
policies and strategies for food and agri-
cultural production in developing coun-
tries. In order to base research on Third
World realities. the program has been in-
volved increasingly in national and re-
gional collaboration and in dialogue with
policymakers and local researchers,

During 1982 members of the Produc-
tion Program conducted research on 12
projects that fell in three areas: snecific
production policies, development strate-
gies, and linkages between agricultural
and nonagricuitural sectors.

e

SPECIFIC

PRODUCTION

- - Fan s “(\

P{‘ Lgﬁm_,ig:\) Research in this area
concentrated on policies concerned with
the generation and application of im-
proved technology in agriculture. Policies
regarding resource allocation to agricul-
tural research, use of fertilizer, and irri-
gation development constitute the pri-
mary research focus,

AGRICULTURAL RESEARCH

The application of new agricultural tech-
nologies is the responsibility of national
and international research systems. The
effectiveness of these institutions de-
pends on the proper allocation of finan-

e

cial and human resources and their effi-
cient management. IFPRI's research in
thisareafocuses on these allocation and
management issues through country case
studies and global analyses.

Research continued on the second
phase of work based on the study pub-
lished jointly by IFPRI and ISNAR in
1981 (Resource Allocations to Netional
Agricultural Research: Trends 1n the
1970s, by Peter Oram and Vishva Bindlish).
Theinitialstudyprovidef.:ageneralreview
of Third World agricultural research Sys-
tems. The second phase of this study
carries out a more in-depth analysis of
these systems.

Expenditures on agricultural research
have grown, in real terms, in many national
systems during the 1970s, with a number
of countries maintaining annual growth
rates exceeding 10 percent in expendi-
tures and/or the number of scientists. In
relation to agricultural GDP, tae average
level of expenditure for 51 developing
economies has risen from 0.3 percent in
1875 to 0.56 percent in 1980. However,
the distribution of this growth in real
research expenditures has been uneven.
Sixty-two percent of expenditures and
46 percent of the scientists in 51 devel-
¢ping market econornies are concen-
tratedin5 countries—India, Bangladesh,
the Philippines. Brazil, and Mexico. In
addition to these issues of growth and
distribution pertaining to research re-
sources, the study also deals with quality
aspects of national research systems,



training requirements of agricultural re-
search scientists in the 1980s, and the
implications of donor support to national
agricultural research in the Third World.

During the year, work on case studies
concerned with resource allocation and
management ir. Nepal and iIndia began.
For Nepal, work hasinvolved the analyses
of the allocation of research and exten-
sion resources, organization and man-
agement of agricultural research, and
the development ot an overall strategy
for the national research system. In the
case of India, which has the most highly
developed and largest national research
systemin the developingworld, research
allocation discus<icns and related or-
ganizational issues are particularly com-
plex. In-depth research was initiated on
the pattern of alloration of research re-
sources by commodity, region, and prob-
lem area.

FERTILIZER

Research on fertilizer policies in IFPRI is
designed to identify policy instruments
that govern the growth of fertilizer use.
During 1982 a study on fertilizer policy in
India was completed. In the published
report, Sustaining Rapid Growth in India’s
Fertilizer Consumption: A Perspective
Basedon Composition of Use, Research
Report 31, Gunvant Desai identifies the
forces behind the growth in India’s fertil-
izercocnsumption from the early 1950sto
the mid-1970s.

The study examines three aspeacts of
growthinfertilizer use: sharesof cropsin
total fertilizer consuniption; diffusion ot
fertilizer use by crop: and average rates
of use by crop. Wherever possible, pro-
files of fertilizer consumption by irrigated
and unirrigated areas and by areas sown
with traditional and high-vyielding varieties
are also developed. These findings are
then related to other forces to explain
the total performance of fertilizer con-
sumption in india.

The study shows that, until the mid-
1940s, when the government embarked
on a grow-more-food campaign, fertilizer

use was confined to plantation crops (tea,
coffee, and rubber) and a few nonplanta-
tioncrops(sugarcane, rice, and tobacco).
By 1955/56, 70 percent (125,000 nu-
trient toens) went to food crops; only 25
percent of the fertilizer used was allo-
cated to plantation crops. By the 1970s,
80 percent of the fertilizer used went to
food crops, and only 6 percent to the
plantation sector (see Figure 5). Rates of
diffusion (measured as the percentage
change in crop area fertilized) and rates
of application changed substantially dur-
ing this overall growth in fertilizer con-
sumption. Between the mid-1950s and
the mid-1970s, irrigated areas, which
accounted for less than one fourth of the
total area sown, accountedfor 70 percent
of the total fertilizer consumption. Both
the rate of diffusion and the rate of appli-
cation of fertilizer were higherinirrigated
than unirrigated areas.

By 1976/77 two thirds of the total irri-
gated area and about one fifth of the
unirrigated area were fertilized. Sugar-
cane, wheat, and rice were the most
heavily fertilizea crops in both areas. The
report suggests thal if fertilizer use on
crops otherthanrice, wheat, and oilseeds
had been promoted, if India had had a
better fertilizer distribution system, and
if fertilizer supplies had been more plen-
tiful and steady, the growth in India's
fertilizer consumption would have been
faster. Indeed, if the fertilizer consump-
tion targets necessary to meet the agri-
cultural production goals of India’s Sixth
Five-Year Plan are to be mat, India must
meet its irrigation goals aiid expand fer-
tilizer use in unirrigated areas.

Similar research efforts on Kenya and
Nigetia were invarious stages of progress
inthe Food Production and Development
Strategy Program.

IRRIGATION

Research onirrigation policies has been
conducted as part of the collaborative
Rice Policies in Southeast Asia Project,
whichisreportedin the Regional Projects
section.
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Figure5

Share in total fertilizer consumption by crop, India, 1955/56 and
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Source: Derived from data in Gunvant } Desai, Sustaining Rapid Growth in India's Fertilizer
Consumption: A Perspective _ased on Composition of Use, Research Report 31

(Washington, D.C.: International Food Po!
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icy Research Institute, August 1 982), Tables3

DEVELOPMENT
SiRAH”GIES Research on de-

velopment strategies is concerned with
the constraints imposed on agricultural
production policies by conflicting interests
at the prcducer and the national level.
For example, a policy to increase the
marxet supply of foodgrains may be se-
verely constrained by risks at the farm
level. And policies to increase agricul-
tural output by raising producer prices
may not achieve their gnal because an
insufficientinfrastructure may be unable
to translate potential capacity into actual
production. Researchisintended to seek
out the crucial elements in specific situ-
ations that can contribute to an overall
strategy for increased agricultural pro-
duction, emphasizing the fundamental
interrelations among various policy initia-

tives. A number of research projects in
the Food Production and Development
Strategy Program explore the scope of
this strategic adjustment in production
policies.

PRODUCT MIX AND
PRODUCER INCENTIVES
IN THE SAHEL

Poverty and concern for food security
are extensive in the West African Sahel,
anareawhere the improvement of incen-
tives for food production is a key food
policy issue in both national and multi-
national circles. However, a relative lack
of field investigation and analysis for this
region has often led to implementing
policies without a clear view of their im-
paci onthe overall incentives to produce
as they are perceived by farmers. Work



concerning the Sahel addresses thisre-
search gap by attempting to integrate
field-level data with the analysis of key
issues from the food policy perspective.
The approachinvolves close collaboration
with a number of research institutions in
West Africa.

During 1982 investigations continued
on farmers' short- and medium-run re-
sponses to changes in relative prices
among agricultural commodities in the
Sahel. The study examines the interaction
of seasonal price variations in good and
bad years, on-farm food consumption
behavior, and marketing strategiesinthe
context of available technology. Hypo-
theses will be tested concerning the
determinants of product mix. the com-
position of marketed surplus, and the
timing of sales.

Household data have been provided
by the Nigerian Agricultural Projects
Monitoring, Evaluation, and Planning
Unit from two integrated agricultural
development projecls in northern Nigeria.
A view of technological possibilities for
farmersinthe area hasbeen established
by prior work at the World Bank on the
same data set. Current work at IFP’RI
involves the estimation of the response
to changes in relative prices of the size
and composition of food consumption
baskets. These consumption parameters
will then be integrated into an existing
mode! of production possibilities to as-
sess the effects of seasonal price changes
in good and bad years on farmers’ food
consumption, production, and marketing
strategies. It is expected that this study
will provide aclearer view of the extent to
which farm-level food security concerns
affect technology adoption and of the
type of price incentives required to ex-
pand small-farmfood sales given existing
technologies.

INSI4BILITY IN
FOODGRAIN PRODUCTION

Many countries have achieved impressive
rates of growth in national foodgrain pro-
duction in recent decades. Much of this

growth can be attributed to new technol-
ogiesandtotheincreased use of modern
inputs, such as fertilizers. But at the
same time, the variability of foodgrain
production around the trend also has
increased. This incieased instability is
reflected in increased market and price
instabilities, which pese difficult prob-
lems for farmers and poor consumers
alike. Production instability also increases
the size of emergency food stocks that
needs to be carried by a government to
ensure that consumption does not fall
precipitately below trend.

There has beern a tendency to blame
much of this increased production in-
stability on the improved seed/fertilizer-
based technologies. Suiie researchers
have also argued that plant breeders
shouldfocus less on maximizing average
yields and more on reducing yield sensi-
tivity to environmental stress. Such rec-
ommendations may prove costly for fu-
ture growth in toodgrain production, and
they cannot be warranted before more
thorough and quantitative studies of the
different sources of increased instability
have been undertaken.

In 1982 IFPRI completed a study of
the sources of increased instability in
Indian foodgrain production entitled /n-
stability in Indian Foodgrain Production,
Research Report 30, by Peter B. R. Hazell.
This study uses statistical identities to
decompose the increase in the variance
of Indian foodgrain productinn between
1954/55-1964/65 and 1967/68-1977/
78 into its constituent parts, using data
on the production of indiviuual cereals
by staie. The study concludes that in-
creases in yield variability at the individ-
ual crop and state levels accounted for
only avery small share of the increase in
the variability of national foodgrain pro-
duction (less than 6 percent). More than
80 percentof the increase in the variability
of national foodgrain production was at-
tributable to increases in production co-
variances between crops grown in the
same and in different states. In the pe-
riod 1954/55-1964/65 there were much
stronger offsetting patterns of variation
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in the production of different crops grown
in the same and different states, and
these offsetting patterns declined con-
siderably by the period 1967/68-1977/78.
This increased synchronization in pro-
duction patterins canlargely I »attributed
toalossin oftsatting patterns of variation
in yields betwean crops and states, and
more positive associations between sown
areas and realized yields.

The report indicates that the loss f
offsetting patterns of variation in yields
cannot be directly attributed to the new
technologies. since these at worst act to
increase yield variability at the individual
crop and state levels. More plausible
explanations are changes in weather
patterns, or an increased dependence
on fertilizer and on electricity for irriga-
tion at a time when the supplies of these
inputs became more erratic.

A parallet and ongoing study of cereal
production in the United States indicates
findings similar to the cac2 of India.
Because supplies of modern inputs arc
less erratic in the United States, a com-
parative analysis should helpidentify the
causes of the increased synchronization
of production patterns in both countries.
Analyses of other countries are also
planned.

Although irrigation and the develop-
ment of less-risky technologies may lead
to reduced yiela variability, evidence to
date suggests that these measures are
not very effective in reducing instability
inaggregate foodyrain production. From
a national perspective, food security can
be more effectively assured through pol-
icies designed to stabilize consumption
rather than producdon As other IFPRI
work has shown, this can e effectively
achieved through appropriate storage
and interna*.onal trade policies.

AGRICULTURAL RISK
MANAGEMENT POLICIES

Agricultural production is traditionally a
risky business. Threatened by droughts,
volalile prices, or other nalural and eco-

nomic uncertainties, farmers tend to act
conservatively. They diversify theircrops
and are sometimes slow to adopt im-
proved higher-yi "Jing techniques be-
cause of the increased risks that accom-
pany them. Such behavior reduces farm-
ers’ incomes and can lead to smaller
supplies of riskier, possibly important,
food or export creps. This can have un-
desirable effects on market prices, con-
sumer welfare, and agricultural trade
balances. InCentral America, forexample,
beans provide animportant protein source
for much of the population. Yet production
is significantly curtailed by this crop's
high-risk factor.

Risk can create problems of income
instability for farmers and increase the
likelihood that a farmer will default on his
bank loans. This together with the low
interest rates on agricultural lending typ-
ically enforced by governments can se-
verely deplete the capital of agricultural
development banks.

Recognizing the critical importance
of these problems, IFFRI and the Instituto
interamericano de Cooperacion para la
Agricultura (IICA) sponsored a confer-
ence on agricultural risks and crop in-
surance in February 1982, Researchers
from IFPRI's Food Production and De-
velopment Strategy and International
Food Trade and Food Security Programs;
nolicy analysts, insurers, and researchers
from Latin Americaand ICA; and special-
ists from the United States, India, the
Food and Agriculture Organization of the
United Nations, the World Bank, and the
U.S. Agency for International Develop-
ment met at HHICA's headquarters in Costa
Rica. They assessed the merits of crop
insurance as part of development policy
within the context of the interplay of
credit markets, price policies, and agri-
cultural insurance.

Typically, agovernment faces a range
of policy options in stabilizing farm in-
comes, depending on the risks involved.
Itis imporlant to begin by assessing the
real sources of risk. Some risks can be
tackled directly. For example, production
variability arising from unreliable fertilizer



deliveries can often be resolved by con-
sistent import policies and improved
transport and storage systems. Likewise,
some weather-related risks may be di-
minished throughirrigation investments,
which also contribute to increased pro-
duction.

Many risks lie beyond direct govern-
ment control and must be dealt with by
compensating farmers in bad years. If
price fluctuations are the primary cause
of income fluctuations, then price sup-
ports or price stabilization schemes may
be the best approach. A well-functioning
credit market can also helptotidefarmers
over from poor to good years.

Crop insurance works best when yield
risks are the primary source of fluctuations
inincomes. It spreads risks among many
farmers, through diverse regions, across
sectors of the economy, and over time.
Like other risk-sharing arrangements, it
enables the individual farmer to focus
more aggressively on average profits,
thereby mitigating many of the effects of
risk.

Despite this, the factis that farmersin
both developed and developing countries
have generally been unwilling to pay the
futl cost of all-risk crop insurance. There
are. however, many examples of farmers
paying the full cost of insurance against
some specific types of risks, such as fire
and theft hazards. Consequently most
all-risk programs remain public-sectcr
schemes. Their management is often
subject to political pressures on premium
determination and coverage, and the
programs are often used as a mechanism
to transfer income to farmers. Countries
such as the United States, Japan, Brazil,
and Mexico have several decades of
experience with publicly supported crop
insurance programs. Allof these schemes
are heavily subsidized from the public
purse, ranging from a low of 25 percent
of indemnities in the United States to 50
percent of total payments in Brazil and
80 percent in Mexico and Japan. Subsi-
dies of these amounts Jannot be justified
solely in terms of the risk-reducing ad-

vantages of crop insurance.

At the conference, papers were ad-
dressed to such issues as measuring
farmers' demand for insurance, how *o
design cropinsurance programs tomate
them more attractive to farmers, the e
‘nct of crop credit insurance on the lend-

_policies of agricultural banks, waysto
reduce the cost of all-risk insurance pro-
grams, and the economics of public sub-
sidies for agricultural insurance. A book
basedonthe conference papersisbeing
prepared jointly by {FPRI and l.CA.

GROWTH
H E\\i K/q G ES‘ 'n a setting of dy-

namic technological change with sus-
tained and continuing increases in the
productivity of agricultural resources,
the agricultural sector can stimulate
growth in income and employment in
many sectors of the economv. Tuere are
two types of linkage mechanisms that
produce these growth effects: resource
transfers, which comprise the flows of
food and raw materials, capital, foreign
exchange, and labor from the agricultural
to the nonagricultural sectors, and de-
mand linkages, which comprise farmers’
demands for farm inputs and marketing
and processing facilities and rural house-
hold demands for consumer goods and
services.

IFPRI's work on resouice transfers
includes a series of historical, quantitative
studies of the intersectoral resource
flows that occur betweenagriculture and
the rest of the economy during the pro-
cess of enonomic growth. These research
efforts atterupt to clarify how agricultural
investment and technological change
enhance long-term, national economic
growth by selecting countries at different
levels of agricultural success.

Work on intersectoral resoutce trans-
fersin Argentina between 1941 and 1971
resulted in Research Report 36, Agri-
culture and Economic Growthin an Open
Economy: The Case of Argentina, by
Domingo Cavallo and Yair Mundlak. In
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Argentina’s case, per capita agricultural
outputinthe early197C0swas less than it
had been prior to Wortd War Ii. In addition,
during the period 1940-72, agricultural
production was 2.3 percent below the
output of the rest of the economv because
of off-farm labor migration and a weak
growth of factor productivity in agricul-
ture. Agriculttiral wages were less than
half nonagricultural wages. The study
indicates that a combination of agricul-
tural export taxes, industrial protection,
and real exchange rate policies worked
against agriculture and succeeded in
extracting on average about one half of
the annual value of agricultural output
evaluated at factor cost for nonagricul-
tura! purposes.

The research shows that if, during the
period 1950-71, the Argentinian govern-
ment had pursued more liheral trade

policies while at the same time maintain-
ing the real rate of exchange between
tradables and nontradables, then the
national economy would have performed
much better (see Figure 6). In fact, the
study estimates that agricultural anc on-
agricultural ner capita output coulu have
been 30-4u percent higher than they
aciually were by 1971.

This study clearly demonstrates the
contributions a dynamic agriculture can
make to national economic growth in an
oneneconomy, andhighlights the cost of
development strategies that place too
much emphasis on industrialization within
a protectionist framework.

The potential strength of agricultural
growth in stimulating national economic
development was also demonstrated in
a study of the Indian economy, Agricul-

Figure 6

Effepts_ of trade liberalization with exchange rate management on per
capita income and expenditures, Argentina, 1941-71
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tural Growth and Industrial Parformarce
in India, Research Report 33, by C.
Rangarajan.

In the study, agricultural linkages are
divided into three groups—production,
demand, and savings and investment-—
and incorporated into a macroeccnomic
modelusingdatafrom1961t01972.The
analysis indicates that agriculturalgrowth
has a significant effect on industrial and
overall growth. Rangarajan estimates
that a 1 percent increase in the growth
rate for agriculture raises the industrial
growthrate by0.5 percent andthe rate of
growth of nationalincome by 0.7 percent.

IFPRI'sresearch on demand linkages
has stressed the linkage effects of house-
hold consumption patterns. An earlier
study in Malaysia in which IFPRI research
staff participated found that each dollar of
income generated among farmers by an
irrigation project generated a similar
amount for the region through the in-
direct effects. Thisresearch also showed
that intermediate demands for agricul-
turalinputs and services were responsible
for only a small part of the indirect gain;
the larger share arose from increased
farm incomes generaling rural hotisehold
demands for consumer goods and ser-
vices. Related research continues ir
Tamil Nadu, India, to determire if similar
results would occurunderditferent social
and economic conditions and within the
context of more modest productivity gains
obtained from high-yielding rice varieties
rather than from large-scale irrigation
investment.

An important focus of IFPRI's growth
linkage work is to identify ways in which
government poiicy can be used to en-
hance the secondary growth effects of
increases in agricultural output in rurai
areas. Projects to investigate three as-
pects of the rural linkage question con-
tinued during 1982.

Investment in infrastructure is one
area of investigation. Work on Bangladesh
explores the role of such investment in
an effort to determine the levels neces-
sary for agricultural growth. Investment
inirrigation, roads, and transport systems

helps increase agricultural productivity
and investment in roads, banks, and
markets is necessary to aid the flow of
commerce without which the growth of
the local economy is inhibited.

IFPRI! research with farm househo!d
data from Malaysia and Nigeria indicates
that most of the multiplier effects arising
from increased farm incomes seem tn
occur within the rural areas. They focus
on such consumer-oriented sectors as
transport, entertainment, health, and
housing and on locally produced fruits,
vegetables, eggs, and dairy products.
These types of goods and services tend
to be labor intensive and require only
limited capital, thereby providing rounds
of growth that are beneficial to the rural
poor.

IFPRI'sworkshowsthat largershares
of incrementalincome are spent on locally
produced nontradable goods and ser-
vices as incomes increase (see Figure
7). Research suggests that because the
demand for those goods and services
creates the largest multiplier effects within
rural areas, a successful rural develop-
ment strategy may require renewed em-
phasis on increasing the incomes of
middle-income farm households. This is
not to say that lower-income households
should be neglected, but rather to sug-
gest that the best hope for helping the
rural poor is to indirectly generate in-
creases in employment and wages in the
local nonfarm economy.

Although the crucial importance of
farmers’ access to farm inputs and agri-
cultural marketing and processing facili-
ties is well-established, much less is
known about the importance of their
location and about the effects of farmers’
access toconsumer goods and services.
This isthe third area of policy investigation.

During 1982 a study was completed
on the relationship between agricultural
growth and the development of services
and marketing centers in rural areas in
Andhra Pradesh, India. The study dem-
onstrated that increases in agricultural
productivity do not take place without
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adequate and timely provision of key tends to wait until an adequate network

ruralservices. Furtnermore, governments of marketing centers and a critical volume
may have to take aleading role in provid- of business have been established be-
ing these services since the private seclor fore moving in.

Figure 7

Marginal budget shares forlocally produced goods and services byfarm
household in the Muda irrigation project area, Malaysia, 1972 and the
Gusau agricultural development project, Nigeria, 1977
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RESEARCH RESULTS

FOOD CONSU

Research conducted by members of the
Food Consumption and Nutrition Policy
Program continues to focus onimproving
the understanding of how public policies
affect food consumption and nutrition of
low-income household members. Studies
are undertaken in order to assist in de-
signing policies that are more effectivein
reaching the poor, without losing sight of
other policy objectives.

During 1982 research was conducted
on the impact of consumer-oriented food
subsidy policies and other food and agri-
cultural policies on the incomes, food
consumption, and nutrition of the poor.
Research continued on the impact of
technological change and the seasonal
and annual fluctuations in food produc-
tion on poor people’'sincomes, food con-
sumption, and nutrition. Household food
acquisition behavior and its interaction
with food policy is a key area of inquiry.

During the year a number of case
studies were conducted as bases for
integrative analyses to follow. Completed
research studies were published con-
cerning food price subsidy policies, and
preliminary results were obtained from
analyses of other food and agricultural
policies in selected countries.

FOOD SUBSIDY
POUC%LS During recent years

some countries, such as the Sudan and
Sri Lanka, have scaled down their food
subsidy programs. Others, Colombia for
instance, have made plans for reducing
their programs. Still others, including
Venezuela, are considering new large-

1PTION

scale subsidy programs. As aresult there
has been a growing need for information
to assistin assessingthe consequences
of policy modifications. This includes
finding alternative ways to reach the
poor and malnourished while avoiding
untenable effects on foreign exchange
balances, government spending, and
domestic food production.

Research in the Consumption and
Nutrition Program during 1982 contrib-
uted to expanding the body of knowledge
accumulated in case studies of Bangla-
desh, Sri Lanka, Brazil, and India.

FOOD PRICE SUBSIDIES
IN EGYPT

An extensive analysis of the Egyptian
food subsidy program continued during
1982. This project, funded as a special
study by the U.S. AgencyforInternational
Development, has six phases. As part of
the first phase, Harold Alderman, Joachim
von Braun, and SakrAhmed Sakrin Egypt's
Food Subsidy and Rationing System: A
Description, Research Report 34, provide
a comprehensive survey of this govern-
ment's extensive intervention program
in food pricing and distribution.

The Egyptian government holds a
dominant share in the marketing of all
basic food items (see Figure 8). Egypt's
subsidized wheat flour and bread are
available, in principle, to all consumers
without restriction. Monthly quotas of
rice, tea, cooking oil, and sugar are pro-
vided at low, subsidized prices to about
90 percent of the population through
ration cards. These quotas vary by re-
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Figure 8

Persentage of total consumption
of major commodities distributed
by the government, Egypt, 1980
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Source: Derived from data in Harold Alderman,
Joachim von Braun, and Sakr Ahmed
Sakr, Egypt's Food Subsidy and Ra-
tioning System: A Description, Re-
search Report 34 (Washington, D.C.:
International Food Policy Research
Institute, October 1982).

gion, and are distributed through regis-
tered grocers. A second tier of qguotas, at
higher subsidized prices, is also marketed
through cooperatives and government
retail stores, but availability is less as-
sured. Beans and lentils are sold at two
quota prices but are not always available.

Frozen meat and poultry are distrib-
uted through government stores and co-
operatives with menthly limits on pur-
chases. Per capita quantities of rationed
goods distributed at the first tier of prices
have changed little, but those of the
second tier have grown faster than the
population, as have sales of frozen meat
and chicken. Per capita consumption of
wheat flour products also has risen.

The report finds thal some of the
increase in consumption is the result of
numerous changes in regional quotas
authorized by the Ministry of Supply and

Horne Trade. Quotas on the local level
are based on ration guarantees and re-
gional supply. However, because de-
cisions about how much should be im-
ported and distributed are made by sep-
arate authorities who do not set prices,
the system is not respinsive to inter-
national price fluctuations in the short
run. Official prices do not rise when local
demand exceeds the quotas, but wailing
lines and other costs of food acquisition
influence consumer purchases. There
also is open market trading in scarce
commodities.

The authors indicate that regional
distribution patterns differ by commodity.
Rice and oil are distributed in larger
quantities in the urban areas than in the
rural ones. Per capita rationed sugar
appears to be evenly distributed in rural
and urban arcas; subsidized cereals are
available in different quantities in rural
and urban areas, but a distinct urban
bias does not exist. This lack of an urban
bias for total cereals can be attributed to
large sales of subsidized wheat flour in
rural areas and sales of large quantities
of subsidized bread in the government-
controlled bakeries in urban areas.

In a second phase of this project,
research is under way on the effects of
the Egyptian food subsidies on domestic
agricultura! nroduction and sectoral in-
come. Pretminary results indicate that
the dual pricing system resulting from
the food subsidy program does not ad-
versely affect the agricultural sector. An-
alysis of the government budget alloca-
tions shows that during the period 1972-
80, when the food subsidy system was
growing, gross fiscal support of the agri-
cultural sector increased. In fact, be-
cause agricultural input subsidies grew
at roughly the same rate as fiscal food
subsidies, agricultural producers had a
fiscal support system based on policy
objectives comparable to those for con-
sumers. However, the share of invest-
ment in agriculture was reduced while
food subsidies grew and the share in
nonagricultural investment did not de-
crease,



The price policy analysis indicates
that there were major changes in the
domestic price patterns as food subsidies
increased. The separation of contrclled
and open market prices became more
distinct, as represented by the gaps be-
tween subsidized consumer prices, gov-
ernment procurement prices, and prices
on the uncontrolled open market. How-
ever, the implicit taxation of the farm
producers through lower procurement
priceswasreducedinthelate1970sand
early 1980s as food subsidies gre w. Part
oi the bur.den of financing cheap food
prices for consumers was shifted from
the agricultural sector (through higher
prices) to the general budget (increased
cubsidies). The implicit tax rate on the
agricultural sector due to depressed
prices was about 17 percent in 1980,
which is close to the overall taxation of
the economy. As the table below indi-
cates, half of this implicit taxation was
due todepressedcereal, puls2, and sugar
prices and half was the result of cotton
export taxes. Increased protection of the
animal produce sector greatly reduced
the burden.

Share of
Crop Implicit Tax
(percent)
Cotton +85.4
Rice +37.4
Sugar +24.3
Wheat +19.3
Maize +4.2
Pulses +2.4
Meat, milk,
and feed -73.0

Implementation of this policy meant
that producer prices had little or no
relation to world prices. Analysis of the
production response indicates that this
policy has not led to a solution of Egypt’s
food supply problems. The excessive
growthindemand suggests that an over-
haul of the subsidy system, particularly
of the unlimited subsidization of wheat,

is required. Without changes in food dis-
tribution or consumer pricing, the cur-
rent gap will continue to widen uncon-
trollably.

The major equity element in Egypt’s
current agricultural pricing policy is the
protection of the livestock sector through
higher prices paid to livestock praducers.
This establishes an implied income trans-
fer from meat consumers, the urbanrich,
to small farmers. But research suggests
that this policy bears inefficiencies that
would be overcome by setting input and
output prices closer tointernaticnal levels.
This would result in production effectsin
the agricultural as well asin the nonagri-
cuitural sectors of the fairly diversified
economies of Egyptian viliages.

In a third phase of the Egyptian food
subsidy study, research was conducted
on the relationship between food subsi-
dies and imports. Because the food sub-
sidy scheme relies heavily on imported
fonds and because it influences the pro-
duction and consumption of traded goods,
its implications for Egypt’s foreign sector
are important.

The preliminary results indicate that
the rapid increase in Egypt's focd subsidy
expenditures was met by deficit financing,
which fueled inflation. At the same time,
the price of foreign exchange rose and
Egypt's net foreign assets fell.

During the 1970s, percapitareal food
imports increased sixfold. As aresult, in
order to purchase the necessary food
imports, nonfood imports were reduced,
destabilizing the manufacturing sector.
Although Egypt has been able to acquire
goods and services with foreign loans
and grants, this cannot be sustained in
the long run. Scaling down the subsidy
system could lead to lower inflation, re-
duced imports, and better conditions for
the industrial sector.

FOOD PRICE SUBSIDIES
IN BRAZIL

In Food Consumption Parameters for
Brazilandtheir Application to Food Policy,
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Research Report 32, Cheryl Williamson
Gray measures the effects of changesin
the price of each of the principal food
commodities and in the incomes of the
poor on nulritional status. Using data
from the 1974/75 National Household
Expenditure Survey, she eslimates in-
come and price elasticities of the prin-
cipal loods and totai calore ntane jour
both the mainourished and the adequately
nourished and for high-, middle-, and
low-income groups.

These consumption parameters are
then used to study the nutritional effects
of two government policies: food sub-
sidies and the alcohol program. The study
analyzesthe effects of the current wheat
subsidy on nutrition and ccmpares them
to the nutritional effects of comparable
hypothetical rice, milk, and cassava sub-
sidies. It also examines the potential
nutritional effects of the alcohol program
that result from displacement of food
crops and increased employment.

The study compares the nutritional
and income effects of an urban subsidy
of approximately 1 billion 1974 cruzeiros
onwheat breadto the effects of equivalent
hypothetical subsidies on rice, milk, and
cassava flour. If increased calarie intake
among calorie-deficient households is
the goal, the study results indicate that
wheat is not the proper commodity to
subsidize. Not only is actual calorie intake
likely to decline when wheat prices fall,
due tothe substitution of wheat tor higher
calorie foods, but calorie intake of the
most severely malnourished sector of
the urban population will probably fall
the most. In contrast, an equivalent sub-
sidy on milk would have a positive effect
on milk consumption, but the greatest
benefit would go to the wealthiest sector
of the urban population. Williamson Gray
finds that the most effective and efficient
subsidy for nutritional purposes would
he a rice subsidy. It would have a sub-
stantial effect onthe calorie intake of the
calorie-deficient population. Moreover,
only the rice consumption of the poor
would rise, not that of the wealthier
portion of the population (see Figure 9).

Figure 9

Increase in total daily per capita
calorie consumption from a 1 bil-
lion cruzeiro subsidy on selected
foods for the lowest calorie con-
sumption group and the highestin-
come group, Brazil, 1974/75

Source: Chery! Williamson Gray, Food Con-
sumption Parameiers for Brazil and
their Application to Food Policy, Re-
Search Report 32 (Washington, D.C.:
International Food Policy Research
Institute, September 1982), Table
25, p. 42.

The report indicates that if the objec-
live is to increase the incomes rather
than the calorie intake of the poor and
malnourished, different policies should
be pursued. Subsidies on wheat bread
and rice would have significant and ap-
proximately equal effects on income. in
contrast, a subsidy on milk would heavily
favor the wealthier segment of the pop-
ulation. Subsidizing cassava flour, a food



consumed primarily by the poor, would
be the most effective means of transfer-
ring income. A subsidy on cassava flour
orrice would be more difficult toadminister
than the current subsidy on wheat, how-
ever, because wheat is the only com-
modity whose domestic and foreign pur-
chase and sale is handled exclusively by
the government.

In heranalysis of the alcohol program,
Williamson Gray indicates that less dis-
placement of food crops and greater
employment opportunities would be cre-
ated if cassava cultivation in the North-
eastis pursuedin lieu of sugarcane cul-
tivation in the Southeast.

DTHER FOOD AND
ACRICULTURAL

EJ(:) H(._,H:S Although government
food subsidy programs may be effective
in expanding food consumption by the
poor and malnourished, they may be
economically or politically untenable.
Modifications in other food policies may
in some cases be more cost effective and
lead to self-sustaining nutritional im-
drovements by better integrating the
malnourished into the development pro-
cess. But existing knowledge of the ef-
fects of such modifications on poor
people’s food consumption and nutri-
tional status is rather limited. Research
was undertakenduring 1982 on the con-
sumption and nutrition effects of state
marketing boards and associated pricing
policies for maize in Zambia, alternative
price levels for rice in Thai'land, and a
food-for-work program in Bangladesh.
All of these studies focus on estimating
food demand parameters for the poor
and malnourished and identifying con-
sumptior and nutrition effects of existing
and alternative policy formulations.

MAIZE MARKETING
POLICIES IN ZAMBIA

Since the 1900s the importance of maize

in Zambian diets has been steadily in-
creasing. Prior to this time sorghum,
millet, and cassava were the main staples.
Until very recently, maize provided less
than half of the calories consumed by the
population on a nationa! basis. in Luapula,
Northwestern, Northern, and Western
Zambia—four of the most remote and
underdeveloped provinces — cassava,
millet, and sorghum still supplied a sub-
stantial proportion of dietary calories.
Figure 10 shows the diet composition for
Zambia in the mic-1970s. Even though
maize is clearly the staple food for the
country as a whole, there are marked
differences between rural and urban areas
and different parts of the country. From
the beginning, the growth in adoption of
maize production was fueled by its com-
mercial potential. Additional impetus was
provided later by the availability of 1.ewer,
improved varieties and of inputs that in-
creased yield response. Historical evi-
dence indicates that government policies
have played a central role in the evolving
pattern of production and marketing of
maize. It can also be seen that urban
interests have generally dominated this
policy process—stemming initially from
the importance of the mining sector in
the gross national product.

Consumer subsidies and state control
of maize marketing have been the corner-
stone of maize policies for at least 50
years. Prior to independence in 1964, it
was government policy to protect settler
agriculture at the cost of African agricul-
ture. This combination of policies resuited
in a rapidly expanding urban industrial
labor force towork the mines inthe boom
years after World War II. Consumer sub-
sidies were curtailed only during the
denressionyears of the 1930s andin the
late 1950s, when urban unemployment
was becoming a problem. Prior to in-
dependence the consumer subsidy went
almost exclusively to mining and urban
workers, which indicatesits purpose was
not so much to aid workers as to provide
industry with a steady supply of cheap
labor.
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Figure 10

Composition of diets in rural and urban Zambia
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Although the basic framework for maize
policies did not change in the period
afterindependence, additional objectives
were superimposed on the earlier ones.
In 1974-75, the geographical range of
commercial participation of maize pro-
ducerswas increased by introducing uni-
form pricing after earlier attempts to
subsidize producer prices in outlying
provinces. After the steep food price
icreases of 1974, other efforts were
made to broaden the participation in
commercial maize production. Rapidly
raising the purchase price for maize was
a principal means of ensuring access to
the grain being produced by the state
marketing board. At the same time, how-
ever consumer prices were kept low. By
the 1977 harvest year, the volume of
maize handled by the marketing board
and the nomina' consumer subsidy for
maize were at all-timg highs. It appears
that the magnitude ol the consumer sub-
sidyinthe mid-1970s.ed to adjustments

infarmergrain-marketing behavior. Farm-
erssold more maize at higher prices, and
increascdtheir purchases of millca mai; e
meal from the state distribution system.

Researchin 1982 involved examining
how maize marketing policies have fos-
tered commercialization by traditional-
sectorfarmersand, in turn, have affected
the food consumption and nutrition levels
ol the rural and urban people. The focus
is on a district in the Eastern Province
wherefarmers have easy access to inputs,
production credit, and marketing institu-
tions. A large subsistence sector also
exists. National and provincial time-series
information and data from an mn-depth,
vear-lang household survey in the area
are being analyzed. Following an under-
standing of the reads in commercializa-
tion in maize production from the macio
data, the survey will be used to analyze
how commercialization affects income
and food flows for the household. tn par-



ticular, the dietary adequacy during the
lean season, when production activities
forthe nextcrop require extremely heavy
workloacs, will be analyzed from this
perspective.

CONSUMPTION EFFECTS
OF RICE PRICE POLICIES
IN THAILAND

Riceis the major staple food aswellasan
important export earner in Thailand. It is
the primary source of calories for all
Thais. The price of rice is an important
determinant of real income among low-
income Thais. Farmers and rural and
urban poor spend as much as 20 percent
of their total household expenditures on
rice.

The Thai rice system is an integral
part of the world grain system, contribut-
ing 20-25 percent of allrice traded in the
world market. The Thaigovernment inter-
venes in the rice market, both domesti-
cally and at the export level. Collecting
rice export premiums is one major control
measure by which the Thai government
assures sufficient domestic supplies at
acceptable consumer prices. These
prices are usually well below world mar-
ket prices; thus the rice prices received
by farmersare also depressed. In effect,
this policy has subsidized nonfarm con-
sumers at the expense of rice producers.

Although the economy-wide effects
of rice policies have been estimated in
the past, relatively little is known about
their effects on the income, consumption,
and nutrition of the rural and urban poor.
Research in the Consumption and Nutri-
tion Policy Program into these areas has
begun to examine some questions par-
ticularly relevant to specific socioeco-
nomic groups. One question being asked
is what are the effects of a higher domestic
rice price on nutrition and income distri-
bution?

A number of preliminary findings are
of particularinterest. First, assuming that

wages and rice supply and consumption
remain constant, results indicate that
raising the domestic price of rice would
lead to a slightly higher level of total
absolute povertyin Thailand, asthe table
below indicates.

National Average
Poverty Incidence

Changes in the
Price of Rice

No Change 20.40%
10% increase 20.38%
20% increase 20.42%
30% increase 20.51%
40% increase 20.80%
50% increase 21.05%

Second, an increase in the price of
rice would most affect nonfarm laborers,
clerical, production, and general workers,
as well as some nonrice farmers. Third,
increasing the rice price while wages,
rice supply, and consumption remain
constant would not improve the income
distribution as is often assumed.

These findings indicate that the gov-
ernment’s pricing policies for rice alone
may not decrease poverty in Thailand.
Other policies, including those pertaining
to production considerations, must play
an integral part. In the long run, if the
domestic rice price is to increase in
Thadand, it is essential that there be
compensating policias or programs to
halp generate income for low-income
groups. Without these measures their
calorie intake wili fail even lower, thus
seriously jeopardizing their nutrition.

FOOD FOR WORK
IN BANGLADESH

In Bangladesh, research continued on
the consumption and nutrition effects of
the fond-for-work project, which is being
conductedin collaboration with the World
Food Programme. A report on this proj-
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ect is included in the Regional Projects
section.

SIRUCTURAL CHANGES
IN FOOD DEMAND

Although the impact of changes in in-
come and population growth on food de-
mand is well understood, little is known
about the structural changes in demand
and their causes. Such knowledge is
important to improve food dernand pro-
jections and to better estimate the nutri-
tional consequences of these changes.

Work has been completed on demand
parameters, food consumption patterns
inruralandurban areas, and the potential
impact of demographic shifts on the de-
mand for rice in the Philippines and
Indonesia as part of the Rice Policies in
Southeast Asia Project (see the Regional
Projects sectio~r). Ongoing research
focuses ontwo important causes of struc-
tural changes: rural to urban migration
and scarcity of firewood in rural areas.
This research effort is of an exploratory
nature and is limited to a project on
migrationin Mexico and one on the inter-
actions of firewood scarcity, women's
time allocation, and nutrition in Nepal.



RESEARCH RESULTS

INTRODUCTIOMN gesearen

in the International Food Trade and Food
Security Program is concerned with the
effects of trade and aid policies on food
consumption, production, and agricultural
growth in developing countries. It ex-
amines developing-country trade policies
and their implications for food supply
strategies as well as developed-country
and global initiatives and their implica-
tions for agricultural development in the
Third World.

Three conditions faced by developing
countries are the foundation of the re-
search effort. One, developing-country
tradc and exchange rate policies pro-
toundly affect food consumption and ag-
ricultural production strategies. Two, the
agricultural sectors of most develop-
ing countries greatly influence and are
greatly influenced by their overall econ-
omies. Three, the world market plays a
major part in determining domestic food
strategies.

DEVELOPING-
COUNIERY

"ji *? Food consumption in the
Thard World continues to rise, adding to
the inability of developing countries to
meet these needs from domestic supplies.
Food import policies, which are inex-
tricably related to general trade policies
and balance-of-payments constraints,
often hamper national food policies de-
signed to improve production and con-
sumption. In developingcountrieswhere

1DE AND FOOD
SECURITY PROGR

agriculture is an important part of the
general economy, policies that are not

explicitly directed at the agricultural sector

often affect food consumption and ag-
ricultural growth.

During 1982 research on national
trade and food supply strategies was
concerned with short-term food supply
management and the long-term impact
of general economic policies, such as
trade and exchange rate policies, and
production incentives and agricultural
growth. Work continued on fnod strategies
and their implications for import policies
in India and Egypt. Work was initiated on
trade policies and agriculturalincentives
in Nigeria, Thailand, and Peru.

FOOD STRATEGIES AND
IMPORT POLICIES

IFPRI research weas completed on gov-
ernment foodgrain operations in India in
the face of fluctuating production and
continued on the balance-of-payrnents
implications of the food subsidy program
in Egypt. Research was initiated on food
import policies pertaining to wheat, rice,
and maize in Peru.

An important element of food supply
management in developing countries is
the division of the grain markets into
concessional and commercial sectors.
Typically, the government purchases part
of the domestic grain surplus and controls
imports in order to provide grain to low-
income people at subsidized prices.
Determining the minimum amount of
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grain that should be made available to
the poor at the least cost to the govern-
ment involves making important policy
decisions.

Research on India's wheat sector
examined the trade-offs of subsidizing
consumption, maintaining adequate stock
levels, minimizing imports, and reducing
government costs. In India, the steady
growth in production also has made the
food supply system increasingly self-
reliant, with a shift from total dependence
or imports to almost negligible imports
in recent years, However, the system is
maintained at a very high financial cost
tothe national treasury, primarily Eecause
of the huge accumulation of foodgrain
reserves.

The study explores the possibitities of
reducing this cost with the help of a
dynamic programming model ior the pe-
riod 1979-92. The conclusion of thuse
exercises is that, cvenwhen itis subjected
torecurring environmental shocks intwo
consccutive years, the basic objectives
of the system can be met adequately, at
about one third of the present cost, if
stocks are maintained at notless than 25
percent of the succecding years' require-
ments. Even if wheat stocks are main-
tained at not less than 50 percent of the
succeeding years' requirement of the
concessional system, the cost of the
system can be reduced by about 21 per-
cent from present levels.

In addition, the results show that com-
plete stability in prices and consump-
tion—the ultimate objactive of any dis-
tribution system-—can be attained at about
one half the present cost with adjust-
ments in import and inventory policies.

Research on the relationship between
Egypt's food subsidy scheme and its
food imports and the implications for
Egypt's forecign sector was undertaken
as part of the: extensive analysis of Egypt's
food subsidy system being conductad by
the Food Consumption and Nutrition Pol-
icy Program. This 1s discussed in more
detail in the Consumption and Nutrition
Program section of this report.

TRADE POLICIES AND
AGRICULTURAL INCENTIVES

Past IFPRI rescarch indicated that general
trade and exchange rate policies can
atfect relative prices and thus agricul-
tural productionincentives. Oftenimport
poiicies are the principal policy instru-
ments affecting domestic food prices.
Research in this area has continued to
examine the long-termimpact of general
cconomic policies on food production:
to axplore the trade-offs between export
crop and food crop production; to ex-
amine the implications of existing trade
policies on land use, incomes, and the
batancec of trade; and to examine implica-
tions for domestic food supplies.

Researchinitiated in 1982 on Nigeria
focuses on three policy issues: how and
to what extent have trade and exchange
rate policies influenced the structure of
incentives for agriculture, as compared
to other sectors; to what extent do trade
and exchange rate regimes encourage
ordiscourage food production retative to
the production of export crops, and what
are the implications for food production
and supply; and how and to what extent
does the presence of a dominant non-
agricultural export sector {oil and min-
erals) affect the links beween production
incentives, output responses, and in-
comes in agricultur >, Work in progress in
ithis study has focused on the develop-
ment of the analytical framework and
identification of sources of information
and data regnirements for the study.

A different aspect of trade policy and
agricultural incentives is examined in a
study of crop diversification in Thailand.
An important characteristic in the post-
World War Il agricultural development in
Thailand was the very fast expansion in
agncultural production and exports from
upland crops, which resulted in output
growth of such major crops as maize,
cassava, sugarcane, and rubber. Most of
the production was exported.

From 1959 to 1974, forestarea, which



covered about 21 percent of the total
national territory, was cleared and the
uplandcropareawas expanded by about
the same size. This fast agricultural ex-
pansion was carried out mainly by the
spontaneous action of Thai peasants
who, responding to the relative prices of
the private marketing sector that were
the result of newly formed agricuftural
infrastructures and to forest land made
available to them by new highways, mi-
grated in large numbers into forested
areatoclearitand grow the upland crops.

This crop diversification took place
under government intervention in the
form of trade policies such as export
taxes, quotas, and export subsidies. These
interventions caused large changes in
the relative domestic prices of these
products and in the productive factors.
Investinentininfrastructure, mainly high-
ways and irrigation systems, and invest-
ment in agricultural research are also
considered to have influenced this agri-
cultural diversification considerably.

Certain important trade policy mea-
sures, such as the export tax policy for
rice, were affected by domesticrice short-
ages or surpluses and strong govern-
ment concern about the domestic rize
price stabilization caused by the sharp
increase in the variability of the world
rice price level.

Thic research attempts to identify the
impact of agricultural trade policy tools
such as export taxes, quotas, and sub-
sidies, and of government capital forma-
tion, such as canstruction of irrigation
systems and of highway systems, on post-
war agriculture. it will examine agricultural
diversification and risk, the effect of di-
versification on the changes and variability
in the output mix and exports of rice and
the four major upland crops, and the
changes in the net income of producers
and consumers.

Research on specific developing-
country export potential focused on
Kenya's agricultural sector and its most
likely trading partner, the Middle East.

Data from the oil-exporting countries in
West and North Africa, the Persian Gulf
states, Iran, and Indonesia show that 96
percent of the value of all their agricultural
importsin 1978 were food products, with
a total value of $9.3 biltion. During the
year 36 percent of the imports were
cereals, 21 percent were meat products,
11 percent were sugar, 10 percent were
milk products, and 10 percent were oil-
seed products. Between 1971-73 and
1976-78, there was about a640 percent
increase in poultry product imports and
beef product imports, a 500 percent in-
crease in the growth of mutton and lamb
imports, a 280 percent increase in the
growth of maize and feed imports, a 250
percent increase in orange and tanger-
ine imports, and a 100-200 percent in-
crease in the growth of milk product im-
ports (see Figure 11).

The major part of this research effort
examines the constraints on export po-
tential for a number of commodities for
which rapid growth in import demand
was identified among the oil exporters.
The products selected for the study are
beef, sheep and goats, maize, pulses,
horticultural crops, sugar, coffee, and
tea. The constraints are found domes-
tically and in the world market. In the
case of beef, sugar, and dairy products,
for instance, the fact that the EC subsi-
dizes exports of these products has con-
tributed to a major drop in their interna-
tional prices. In the case of coffee, the
international coifee agreement requires
that all above-quota production be sold
in nonquota markets, which includes the
oil-exporting countries. This has resulted
in depressed prices. However, Kenya's
production costs are lower than those of
the South American producers, suggest-
ing that Kenya should seek to expand
exporls aggressively in nonquota ~:arkets.

For sheep and goats the major con-
straint is domestic in nature—an export
ban resulting from fear of losing breeding
stock. The high differential between do-
mestic and international prices suggests
that there is a large potential for the
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Figure 11

Import volume of selected commodities, selected oil-exporting coun-

tries, 1971-73 and 1976-78
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Food Products to Qil-Exporting Coumtries (Washington, D.C.: International Food Policy

Research Institute, forthconing).

export of sheep and goats. Domestic
constraints related to maze and horticul-
tural crops are based on high marketing
costs due to inadequate infrastructure
In June 1982 tor instance. it was estli-
mated that the transport cost of maize
from the farm ta port was 70 per ton,

The study also exanunes political and
admimstrative: constramts. As in many
developing counties, the bueaucratic
procedures are formidable and act as a
major barrier to entry for small African-
ownoedbusiesses. However, the greatest
barriers for "hardcore™ food products
are probably the political risks of rising
food prices associated with allowing foad
expoerts. This creates adilemma. If exports
are discouraged, local production adjusts

to local demand through the price mecha-
nism so there is no surplus tor export.
The absence of an exportable surplus
" en argues against allowing tood ex-
»atts, which are perceived as depriving
local consumers of important items in
their diet.

ERINATIONAL
SOLCYISSUES peermining

the extent to which a developing country
wishes to be salf-sufficient is one of the
most pressing food policy issues faced
by government planners today. Greater
self-sufficiency carries with it greater
production risks and reliance on physical

wanas
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and economic conditions within the coun-
try. Less self-sufficiency places greater
reliance onimported food and worldwide
economic conditions.

In an effort to improve the under-
standing of the international framework
inwhich national policies are formulated,
research in the International Food Trade
and Food Security Program is concerned
with the security and stability of inter-
nationalfood supplies and the long-term
financing of food and other critical im-
ports. The sccurity issue involves re-
search on reducing instability in world
food markets and on tinancial arrange-
ments that alleviate the impact of short-
term fluctuations in the food import bill.
The long-term financing issue concerns
the extient to which commercial trade
can close the expected gapsin food sup-
plies and the potential markets for devel-
oping-country agricultural exports.

During 1982 research continued in
the areas of trade reform and food security.
In the area of trade reform a study was
published on the trade policies of the
European Community (EC) andresearch
was initiated on trade between develop-
ing countries. In the food security area
research continued on food aid, the in-
ternationalrice market, andruralincome
stabilization policies.

TRADE REFORM

European Community Grain
Economy

As part of IFPRI's analysis of developed-
country policies and other processes
that could affect long-run supply avail-
ability and short-run price stability in ma-
jor food supplies, Policy Options for the
Grain Economy of the European Commun-
ity Implications for Developing Countries,
Research Report 35, by Ulrich Koester.
examines the implications of the future
role of the EC in world trade in cereals
during the 1980s.

The study analyzes four policy options
forthe EC grain economy from the stand-

point of the developing countries. The
tirst opticn is a continuation of the past
grain policy. This would increase the
fradable wheat surplus of the EC from
11.4 million tons in 1980 to 17.3 mil-
lion tons in 1990. The total grain sur-
plus would increase from 2.8 million tons
in 1980 to 25.3 million tons in 1990 (see
Figure 12).

The second option is a partial liberal-
ization o the EC grain economy, which
would result in an increase in the world
nrice of grains. Because most developing
countries are grain importers, they would
face a welfare loss and the market for
cereal subslitutes, especially cassava,
probably would be eliminated. However,
by liberclizing grain trade, the EC would
open markets for imports of processed
grain products.

The third and fourth options assume
modifications of the variability in domestic
grain prices, a reorientation of the EC
grain pricc ratios, and a modification of
the present storage policy. The analysis
shows that the EC could contribute more
to stability without changing the degree
of protection for the =C grain producers.

Inter-Developing-Country Trade

There is genuine concern that the rapid
growth of world trade during the last 20
years could slow down significantly as a
consequence of the deceleration in eco-
nomic activity and the growing move
toward protectionisi in the developed
countries. Although the volume of trade
between developing countries in the ag-
gregate has been modest, the potential
exists for greatly increasing it. A study in
progress on the structure of trade in agri-
cultural products among developing
countries from 1962 to 1979 identifies
developing-country markets and com-
modities having the highest potential for
import demand growth and describes
the recent trends in developing-country
agri~dltural exports. The study examines
trade ol 47 commocities for 94 coun-
tries by origin and destination during the
17-year period.
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Figure 12

European community: griat, production, consumption, and net trade
for 1980 and projected to 1985 and 1990
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Preliminary results indicate that rice,
sugar, and tea have the greatest export
vilue of all agricultural products from
developing countries, Particularly vote-
worthy was the major increase in vege-
table oil trade within the Third World.
Trade of tresh fruits and nuts, animal
feed, and fresh, chilled, and frozen meat
also grew rapidly during the period. In
contrast, the volume of trade in such
traditional export crops as rice., wheat,
tea, cotten, coffee, rubber, and oilseads
declined or temained stable.

Other developing countries are the
principal export markets for most pro-
cessed foods exported by developing
countries, whereas products exportedd
as raw matenals go to developed and
centrally planned-economy countries,
During the 1 7-year period, major increases
in the shate of developing-country ex-
ports going to developing countries oc-
curredtor meat, fertilizer, vegetable oils,

and dairy products. In absolute terms
developing countries imported 80 per-
centofother develoning-country exports
ol 1aa dairy pioducts, and fertilizer,

The study identifies which developing
countiies and country groups are the
principal markets for developing-country
exports for each of the agricultural com-
modities (Table 2 shows the destination
of developing-country imports). For ex-
ample, the North Africa/Middle East re-
gion imported more than one fourth of
developing-country exports of live ani-
mals, butter, tea, and manufactured to-
bacco. Sub-Saharan Africa imported
inainiy meat and rice. The oil-exporting
countries, the newly industriahced coun-
tries, and Latin America represent in-
portant and growing markets for devel-
oping-country exports of livestock prod-
ucts (meat, fats, and dairy products),
rice. processed foods from cereals, and
manufactured tobacco.




Table 2
Destination of developing-country exports by commodity group,
1977 79

"cnmmo'dity‘ Graup
{percent)

Live animals 5.7 9.4 39.2 9.3
Meat 08 3.4 7.3 6.8
Dairy products 1.4 39 53 46.3
Cereals 15.6 9.7 12.3 125
Fruits and vegetables 1.4 0.5 6.7 7.7
Sugar 3.7 2.2 11.8 6.8
Coftee, tea, and spices 1.2 0.5 4.0 1.4
Animal feed 4.5 0.2 2.3 1.1
Miscellaneous prepared foods 14.0 4.2 11.9 16.0
Beverages 0.8 6.5 0.6 7.8
Tobacco 3.5 2.0 51 0.5
Hides, excluding furs 1.7 0.3 4.0 1.5
Oilseeds 2.0 1.7 3.8 3.2
Crude rubber 53 02 1.2 2.7
Fibers 10.2 1.1 25 1.7
Crude fertilizer 6.8 0.2 3.2 7.4
Miscellaneous crude materials 9.8 0.8 4.0 1.6
Animal fats and oils 1.4 0.4 4.2 55.7
Vegetable oils 16.4 1.6 7.0 5.3
Processed fats and oils 11.2 6.1 3.6 6.8
Manufactured fertilizer 35.4 4.5 17.4 8.8

(percent) (U.S. $ million)
Live animals 63.6 36.1 04 255.0
Meat 18.2 75.0 2.7 1,169.0
Dairy products 66.9 324 07 67.9
Cereals 50.1 31.2 18.7 2,696.2
Fruits and vegetables 18.3 721 9.6 40123
Sugar 304 59.6 9.9 1,714.2
Coffee, tea, and spices 7.0 83.6 9.4 9,720.1
Animal feed 8.1 75.7 16.1 1,885.2
Miscellaneous prepared foods 46.2 52.8 1.0 1127
Beverages 15.7 42.6 41.6 1815
Tobacco 11.0 825 6.5 919.0
Hides, excluding furs 7.5 78.1 14.3 178.9
Qilseeds 107 782 111 1,142.2
Crude rubber 9.5 68.9 21.6 1,637.0
Fibers 15.5 54.4 30.1 2,436.7
Crude fertilizer 17.4 61.8 208 845.9
Miscellanecous crude materials 16.1 80.6 3.3 607.2
Animal fats and oils 61.6 38.3 01 533
Vegetable oils 30.3 62.0 7.7 2,248.7
Processed fats and oils 27.8 72.1 0.2 58.1
Manufactured fertilizer 66.1 256 8.3 292.4

Source: Alberto Valdés, Intra-LDGC Trade: Trends, and Prospects for Trade Expansion and
Diversitication (Washington, D.C.: International Food Policy Research Institute, forth-
coming).

Note:  The first seven columns are calculated by dividing developing-country exports to a
region by developing-country exports to the world and multiplying by 100. The figures
for the last column have been detlated to 1575 prices.
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FOOD SECURITY

Food Aid

Research continued on determining what
proportion of estimated demand for ce-
reals in low-income countries could be
commercially financed and what pro-
portion would have to be financed with
food a'd or other balance-of-payments
assistance by 1990. Subsidiary objec-
tiveswere to analyze the historical pattern
of cereal trade and food aid flows to
determine what changes in trends could
be observed and what relationships, if
any, could be detected between food aid
flows and cereal import dependence.
During 1982 research concentrated on
the relationship between food aid and
the dynamics of cerealimport dependence.

Results indicate that most of the growth
in the absolute volume of commercial ce-
real imports occurred in the middlce- and
higher-income countries of Latin America
and North Africa/Middle East. Fora num-
ber of these countries, import depen-
dence, or the ratio of cereal imports to
total staple consumption, also increased.
However, for many of the higher-income
countries where this trend is observed,
the increase in import dependence is
associated with high growth rates for
various other economic inc :ators such
as per capita GNP, export earnings, in-
dustrial production, and in some cases
per capita staple-crop production.

Thus declining self-sufticiency in ce-
reals primarily reflects the effect of in-
creasing per capita income on demand
for food and changes in dietary patterns
ihat generally accompany income growth.
Ifincomer are growing rapidly and tastes
infood a1z becoming mare varied, cereal
import dependence may increase evenif
domestic production performance is rea-
sonably good. Also, if the terms of trade
favor food imports and nonfood exports,
and exports are a leading sectorinincome
growth, increasing import dependence
may simply reflect a country's economic
response to its comparative advantage

in international markets. It was found
that in the majority of cases, countries
with rapid income growth and strong
export sectors are these that have been
increasing their dependence on com-
mercial cereal imports, and that this in-
crease is associated with improvement
inthe aggregntrfnnd supply situation for
virtually all of them.

On the other hand, in low-income
countries, self-sufficiency ratios are rel-
atively high, but per capita food supplyis
seriously inadequate. This indicates that
these countries are constrained from
importing the amounts required to meet
nutritional needs, probably for a com-
bination of reasons including a lack of
effective domestic demand and a lack of
foreign exchange. Food aid can overcome
both of these constraints if it is used to
create additional demand among the
poor through direct distribution programs
or targeted food subsidy schemes.

Implications for policymaking suggest
that targeted distribution of food aid
commodities compatible with local dietary
habits of poor people should be the
preferred mode of distributing additional
food aid in low-income countries. Cost
and management constraints will have
to be overcome, but it may be easier to
confront these directly and obtain the
maximum potential benefit from the food
aid, rather thanusing inappropriate com-
modities for open-market sale in urban
centers in countries where rural and
urban markets are not yet closely in.ad,
and where the policy environment is not
favorable to agricultural growth,

Otherwork in the arca of food aid has
concerned analyzing the impact of food-
for-work programs on agricultural pro-
duction and economic development in
Bangladesh. Thisis discussedin detail in
the Regional Projects section,

The World Rice Market

Research on the world rice market con-
linued during 1982. This research has
identified two structural features of the



market. The firstis that the rice market is
a thin market—one in which the fluctua-
tions of each individual country’s volume
of tradeis large. Thus the cost of locating
rice buyers and sellersis high. The second
structural feature is that there has been
a sharp decline in the volume ot rice
exported by the traditional Asian ex-
porters—Burma, Thailand, and Vietnam.
Although Thailand continues to export
significant quantities, the other two
sources have beenreplacedby the United
States and, more recently, Pakistan. Con-
comitant with these shifts, there have
been changesinimports with monsoonal
Asia importing less rice and Africa and
the Middle Fast expanding their shares.

The price of rice relative to wheat has
also doubled since the war (see Figure
13). Thereasonsforthistrend are amore
rapid growth of population in rice-eating
countries thaninwheat-eating countries,
as well as their higher income elastici-
ties on the demand side, and on the sup-
ply side a faster increase in the produc-
tivity of wheat production than of rice
production.

Because of these changesin the struc-
ture of the worldrice market, rice-import-
ing countries have tried to reduce their
agependence on the world market by
placing more value on domestically pro-
duced rice than rice procured on the
world market. Governments have sought
to subsidize rice production inputs or
credit forinputs. When itis necessary for
governmentsto enter the world rice mar-
ket, they have little flexibility, which leads
to low price responsiveness and high
price instability.

These circumstances have led to a
higher degree of instability in the rice
market as ccinpared to other world mar-
kets, particularly wheat. The difficulty in
locating buyers and selliers has reduced
the volume of rice traded. In addition, the
structure of the market has probably
played arole in stimulating technological
progress in the importing countries,
whereas it may also have discouraged it
in exporting countries.

Rural Income Siabilization
Policies and Food Security

Farmers are subject to high degrees of
income fluctuations, in addition to pos-
sible resource misallocations resulting
fromrisk. Ruralincome stabilization poli-
cies are an integral part ot food security
objectivesaimed at minimizing shortfalls
in the food consumption of poor people.

In collaboration with researchers in
the Food Production Policy and Develop-
ment Strategy Program, researchers in
the Trade and Food Security Program
were involved in the IFPRI/IICA confer-
ence on Agricultural Risk and Crop In-
surance, held in Costa Rica in February
1982. The main findings are reported in
the Production Policy Program section
of this report.

Figure 13
Ratio of world rice prices to worid
wheat prices, 1920-80
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Source: Ammar Siamwalla, The World Rice
Marke!: Structure, Conduct, and Per-
formance(Washington, D.C.: Interna-
tional Food Policy Research Institute,
forthcoming).
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RESEARCH RESULIS

REGIOI

RICE POUCHES

IN SOUTH- E/SS

/4\3;-/13 IFPRI's collaborative effort with
the International Rice Research Institute,
the International Fertilizer Development
Center, and national institutions in In-
donesia, Malaysia, the Philippines, and
Thailand continued in 1982. During the
year the third workshop bringing together
researchers from the collaborative in-
stitutions and countries was held, and
five working papers were published.
The project, which is investigating
policy alternatives for the solution of
food problems in Southeast Asian coun-
tries, is divided into five research areas:
irrigation, trade and reserve stocks, fer-
tilizer, consumption, and the integrating
model. Preliminary results from several
studies were reported at the Jakarta
workshop held August 18-20.

IRRIGATION

Three studies focus on the impact of
irrigation on income distribution utilizing
comparable methodologies. The litera-
ture has hypothesized that, although
irrigation increases productivity, it may
worsen the income distribution, thereby
offsetting productivity gains. The studies
examine the functional distribution of
income among factors of production (land,
fixed capital, management, labor, and
current inputs) and the personal income
distribution among earners (landlords,
operators, hired laborers, current input
earners, and other earners).

Results for several irrigation systems
in the Philippines indicate that irrigation
substantially increased the income to all
factors of production, with gains to land
and fixed capital slightly larger than gains

NAL PROJECTS

to labor and management. The large
absolute gains for all factors more than
compensated for the small shiftin shares
of total output among factors. In addition,
irrigation induced large and equally dis-
tributed increases in personal income
among earners. Moreover, irrigation im-
proved the income distribution among
households.

Preliminary results from the analysis
of an irrigation system in Central Java
were similar. There were substantialgains
to all factors of production and to all
earners in the production process. Man-
agement gained the most, but again, the
large absolute gains for all classes of
earners oftset any declines in the share
of output. For example, while the share
of output for hired labor declined from 27
percent before irrigation to 25 percent
after, earnings increased by 31 percent,
from 720 kilograms per hectare of rice
equivalent to 945 kilograms per hectare.

In Thailand, income distribution under
rainied irrigation, surface irrigation, and
surface irrigation withland consolidation
regimes caused substantial increases in
earnings of labor and productivity of
land. There was an apparent increase in
the relative share of land, the higher the
leve! of water control.

TRADE AND RESERVE
STOCKS

Inthe area of trade and reserve stocks, a
study was presented on the working
stock requirements of the regional depots
of the Indonesian national logistic agency
(BULOG). Using BULOG's data on dis-
tribution of lead-times required for each
order and on regional demand, the re-
order points (the level of stocks that
would trigger an order) were computed
for each regional depot, the objective



being to ensure availability 99 percent of
the time. Comparison of this approach to
the simple rules of thumb adopted by
BULOG indicate anincrease of about 20
percent in the minimum stock required.
Additional work will assess the ccsts of
alternative reorder points.

An analysis of the effectiveness and
implications of the poiicy of the Philippine
government of enforcing floor and ceiling
prices of rice through stock operations
and import/export policy found that as
the Philippines moved from being a major
importer to a small surplus rice producer,
the enforcement problems shifted from
that of maintaining the ceiling price to
that of insuring a floor price. More signif-
icantly, the narrowness of the gap be-
tween the two prices relative tc the private
costs of storage, processing, and trans-
port increased the burden on the public
sector, which provides the subsidy to
bridge the difference.

FERTILIZER

The fertilizer research being conducted
under this project is concerned with the
production response to fertilizer use and
the efficiency of the fertilizer marketing
system. Research is expected to provide
irformation on such topics as the role of
fertilizer in shifting the rice supply, ex-
panding and improving the efficiency of
fertilizer use, the economic implications
of fertilizer subsidies, and fertilizer price
policies.

The fertilizer marketing component
attempts to provide an analysis of the
national fertilizer marketing system;
identify major problems and sources of
inefficiencies; determine marketing costs,
price formation, and the implications of
price policy intervention for each fertilizer
marketing channel; examine the impact
of existing fertilizer marketing systems
on rice production; and suggest ways to
improve the efficiency of the existing
marketing systems afong with the costs
and benefits of proposed changes.

Research on fertilizer production re-

sponse a.ad marketing has beeninitiated
in Indonesia. Papers presented outlined
the initial plans under way for data col-
lection and field surveys. The rice re-
sponse analysis will include data from
research stations throughout Indonesia,
permitting a highly disaggregated esti-
mate of response functions. The market-
ing study has access to complete data
from the government fertilizer marketing
agency.

Proposals from Malaysia and the Philip-
pines were finalized. The Malaysian
projectwill cover both fertilizer marketing
and response analysis; the Philippine
project will analyze fertilizer marketing
efficiencv. Response function analysis
tor the Philippines will be handled at
IFDC, based on the substantial data al-
ready available. Papers presented at the
workshop gave a broad outline of the
structure of the fertilizer marketing sys-
tems tor the Philippines and Malaysia.

CONSUMPTION

Four nrojects in the consumption area
reported dernand estimates for Indonesia,
Thailand, and the Philippines. Each study
examined ditferences in demand elastici-
tiesacrossincome groups, concludingin
generalthatlow-income groupsrespond
more to prices than high-income groups.
Both Philippine studies found, however,
some instances of middle-income groups
being most responsive to price and in-
come shifts. Because low-income groups
are more price sensitive and spend a
relatively high proportion of theirincomes
on food staples, poor urban consumers
are most seriously hurt by increasing
staple food prices. The effects of higher
staple prices for the rural poor are more
difficult to determine since they mean
more employment opportunities and
higher incomes on the supply side.

INTEGRATING MODEL

Researchin this area attempts tointegrate
the analyses of rice sector price, tertil-
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izer, and water policies. Two integrating
models have been developed. The mode!
for the Philippines incorporates a rela-
tively aggregate demand/supply struc-
ture. The policy problem is to achieve a
desired lovel of rice supply and price
while keeping fiscal cost at a tolerable
level. The model canbe used to calculate
the direct government financia! cost of
irrigation investment, fertibzer subsidy,
and rice imports required to achieve the
desired level, given the specified value
of variables including tand available for
rice, the rate ot adoption of modern
varieties, the rates of growth of popu-
lation and per capila income, the milling
ratio, and the marketing margins. The
system simulates eventsfor 1965, 1970,
1975, and 1980, and then makes projec-
tions for 1985, 1990, 1995, and 2000,

The modelfor Indonesia, stillin proto-
type form, attempts a more disaggregated
analysis of the demand/supply structure
forric.. Fertilizer prices and distribution,
credit, investmentinirnqgation and mech-
anization, support and .+ =.ling prices for
rice. and rice and wheat trade policies
are among the government policy instru-
ments that can be analyzed within this
framework. Implementation of the proto-
type mode! structure and data collection
continued.

WORKING PAPERS

A list of the working papers published
during 1982 as part of this project and
summaries of some of their main points
appear below.

Irrigation and Rice Production in the
Philippines: Status and Projections,
Working Paper No. 3, by Pat S. Ongkingco,
Jose A. Galvez, and Mark W. Rosegrant,
Rice yields grew steadily in the Philip-
pines during the 1970¢ because of the
use of high-yielding sced varieties, in-
creasced fertilizer use, and expanded irri-
gatedarea. The arca harvested expanded
minimally in the early part of the decade
and declined in the second half. This
paper suggests that irrigation develop-

ment has the greatest potential for in-
creasing vields during the 1980s and
beyond.

Status and Petlormance ol Irrigation
in Indopesia and the Prospocts to 1990
and 2000, Working Paper No. 4, by Albert
J. Nyberg and Dibyo Prabowo. Irrigation
expansion became a government priority
during the 1970s. Java, which has 85
percent of the technically irrigated area,
has the most potential for improvement
of irrigation systems. Expansion to new
areas will occur off Java in primarily small-
scale projects. If government policies
are realized, Indonesian rice production
could exceed consumption by 1990.

Staple Food Consumption in the Philip-
pines, Working Paper No. 5, by Ma.
tugenia C. Bennagen. Data from the
Philippine food demand studies indicate
that rice accounts for 75 percent of the
staples consumed and that the demand
forrice is relatively insensitive to income
and prices. The consumption of corn, the
second major staple, greatly depends on
the availability of rice. Wheat has not
become a staple food in the Philippines,
inpartbecause the government has kept
wheat prices high.

Food Consumption Patterns and Re-
lated Demand Paramelers in Indonesia:
A Review ol Available Evidence, Working
Paper No. 6, by John A. Dixon. In its
examination of the size of and variations
in the consumption of Indonesian staple
foods, this paper suggests that per capita
consumotion of rice. the major staple,
will increase as incomes increase, par-
ticularly in rural areas. The consumption
of wheat, which contributed little to In-
donesian diets, will increase in both rural
and urban areas.

An Economic Analysis of a Re- =
Slock Program for Rice in the Philippines,
Working PaperNo. 7, by Amande Te. The
Philippine rice econorny is modeled to
simulate reserve stock management strat-
egies with different trade scenarios. Re-
sults indicate that a free trade strateor
benefits consumers while hurting pro-
ducers, and a reserve stock strategy



causes minor shifts in producer and con-
sumer incomes.

FOOD FOR WORK:
B;q l\\; C‘Z; !_/4 i:) ES H ltisgenerally

acknowledged that the objectives of
food-for-work programs are to create
off-season employment for the landless
and poor, to improve nutrition, and to
create a physical infrastructure for the
promotion of agricultural and rural growth.
IFPRI has been conducting research to
determine the actualimpact of such pro-
grams, specifically in Bangladesh. This
work will be followed up with comparative
studies in other countries.

The Bangladesh work is heing under-
takenin collaboration with the Bangladesh
Institute of Development Studies (BIDS)
in Dacca. Together, IFPRI and BIDS are
conducting an evaluation of food-for-
work projects that receive wheat from
the World Food Programme. The wheat
is used to pay local laborers who partici-
pate in food-for-work projects. Canal
excavations, river embankments, and
road construction are among the most
important development objectives of the
Government of Bangladesh and are suit-
able for the unskilled laborers who need
the food.

The first part ot the evaluation is con-
cerned with the short-term effects of
food-for-work projects on employment,
income, and consumption. The second

will examine the growth processes gen-
erated by the projects.

Field surveys conducted in 1982 in-
dicate that the food-for-work projects do
employ needy people. Nearly 70 percent
of the workers interviewed were landless
or near landless and alarge proportion of
them had no other source of wage em-
ptoyment during the work seascn. The
quality of work is higher where local
people appear to be motivated to do a
good job because they perceive they will
benefit from the completed project. At
most projects the workers are local people
who live close to the worksites and work
an average of nine hours per day. Workers’
productivity varies according to soil char-
acteristics and the distance earth has to
be moved. Survey results indicate that
although wage rates are supposed to
account for these differences, they often
do not.

Two areas where administrative
changes may be recommended include
fixing and monitoring of in-kind payments
for different categories of labor and ad-
ministrative services and the timeliness
of procedures for selecting projects and
issuing government! authorizations to
proceed with the work. Both issues are
currently under review by various Bangla-
desh administrative agencies.

During the last six years, the wheat
usedforfood-for-work projects has aver-
aged about 18 percent of Bangladesh's
total cereal imports, indicating that the
food aid provided makes an important
contribution to the total food supply.

93



o4

During 1982 IFPR! continued to gener-
ate information on major questions con-
cerning food and agricultural policies
both nationally and internationally. The
manner in which developing-country
policies can be improved has been the
subject of intense discussion at IFPRL.
One thing is certain; the process of in-
fluencing pohcies is complex. No single
approach is adequate in all cases. It is
the cumulative effect of a continuous
flow of aporopriate information inter-
acting with the perceptions and priorities
of policymakers that produces results.
Understanding this, IFPRI attempts to
have an impact on developing-country
food policy through rigorous research
and appropriate outreach.

The effectiveness of IFPRI's research
depends on the relevance of the issues
studied and the form inwhich the results
are disseminated. With the guidance of
an international Roard of Trustees, com-
posed of individuals from developing
countries and international agencies,
IFPRI'sinternational research staff inves-
tigates issues that are attuned to the agri-
cultural problems of developing nations.

IFPRI research has direct as well as
indirect effects on food policy. For ex-
ample, researchers at IFPRI] have been
concerned with the sources and extent
ot Huctuations in agricultural production
and world price variability. This has re-
sulted in research on the food supply
problemthathas contributedtothe crea-
tion by the International Monetary Fund
(IMF) of a cereal import facilitv. Through
its published research reports and papers,
IFPRI demonstrated that much ol the
food security problem created by pro-
duction shortfalls could be solved with
adequate institutional arrangements that
would allow the world market to provide
short-term supplies at reasonable long-
term costs.

Less directly, IFPRI research results
also have stimulated other research ef-
forts, particularly at the national level.
Research published in 1980 on production
instability in India suggested the need
for better seed varieties to control pro-
duction fluctuations. This was followed
by research indicating that changes in
weather patterns, unreliable supplies of
inputs, and variability in areas sown with
individual crops had more to do with pro-
duction fluctuations than inherent vyield
instability of new seed varieties. These re-
ports(instability in Indian Agriculture in the
Contextof the New Technology, Research
Report 25, July 1981, by Shakuntla Mehra,
and Instability in Indian Foodgrain Pro-
duction, Research Report 30, May 1982,
by Peter B. R. Hazell) have led to further
research by Indian researchers and dis-
cussions inIndianjournals and the Indian
press.

FUBLICATIONS

LYY Most of
IFPRI's research output is produced in
published form. Between seven and nine
research reports are published yearly.
The reports present analytically rigorous
research resultsandimplications for pol-
icies. Four-page abstrects of the reports
highlighting their implications for policy-
making are published in English, Spanish,
and French. IFPRI Report, a newsletter
published three times a year, includes a
commentary on current food policy issues.
IFPRI also makes available reprints of
journal articles published Ly IFPRI staff
and publishes otherspecial papersonan
ad hoc basis.

Publications are mailed to some 6,000
individuals and organizations represented
on the mailing list, including approxi-
mately 3,000 individuals, libraries, edu-
cational institutions, and research or-
ganizationsinthe Third World. In addition,



IFPRI exhibits its publications and in-
formation at international meetings.
Among the places publications were dis-
played in 1982 were several locations in
the People's Republic of China, Jakarta,
New York, and Washington, D.C. It is
thought that by exhibiting its publications
at international meetings and confer-
ences, IFPRI can reach more profes-
sionals and thus stimulate otherresearch
efforts in the same or related fields.

COLLABL ”’3“5{)!\!
Wii’hf MRS N

gk "“ A
THE "y / A Asamember of the
Conoultatwe GrouponInternational Agri-
cultural Research, IFPRI utilizes research
on the new technological developments
undertaken by the agricultural production
scientists of the other centers within the
CGIAR system. This has led to joint re-
search activities with other centers of
the system. During 1982 these collabora-
tive efforts included:

o The preparation of a paper entitled
"Research Allocatior.s 1~ National
and International Agricultural Re-
search,” presented at the May meet-
ing of the CGIAR in Paris.

o Participation in discussions with CIAT,
CIP, and CIMMYT on a proposed work-
shop to examine Latin American ag-
ricultural policy and implications for
agricultural food policy researchin
the region.

Participation with researchers from
ICARDA inaworkshop sponsored by
the United Nations University on nu-
trition and agriculture.

o With ICRISAT, development of a pro-
posal, to be undertaken with GERDAT
(Groupement d'Etudes et de Re-
cherches pour le Development de
’Agronomie Tropicale), to assess the
implications of millet and sorghum
production policies and of the rising
importance of wheat, rice, and maize
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in consumption patterns in semiarid
West Africa.

o With ILCA, CIAT, IRRI, and ICRISAT,
the planning and coordination of a
workshop on nutrition and agricul-
tural research.

o With IRRI, continuation of the col-
faboration on the Rice Policies in
Southeast Asia Project, the program
developmernt of the CHEMRAWN ||
conference heldin Manilain Decem-
ber, and the IARC publications ex-
hibit in the People's Republic of China.

COLLABORATION
WITH LOCAL
INSTITUTHONS Many 'FPRI re-

search activities are undertaken in con-
junction with local and regional research
organizations around the world. This in-
teraction serves a number of purposes. it
provides local expertise and insights for
IFPRI research work, enhances national
research capacities through interaction
witti IFPRIl's specialized international
staff, and improves the perception of
re.evant national and regional policy con-
cerns at IFPRI. It also is an essential
vehicle for conducting new survey work,
where necessary, to generate important
data for policy analysis. Collaborative
activities also provide opportunities to
incorporate research results into the
delineation of actual policies. Many of
IFPRI's regional projects and projects in
each of the program areas have local
collaborative links. IFPRI is striving to
increase the number of such efforts.

Specifically, IFPRI's research on rice
policies in Southeast Asia is being under-
taken with rescarchers and policymakers
in Indonesia, the Philippines, Thailand,
and Malaysia. As an outgrowth of this
work, the Asian Development Bank has
asked IFPRI and IRRI to collaborate on
research assessing future rice production
and consumption in the Philippines in
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order to determine appropriate irrigation
strategies. The ongoing research in
Bangladesh on food-for-work is being
conducted in conjunctionwith researchers
from the Bangladesh Institute of Devel-
opment Studies. With the results of this
research, the Government of Bangladesh
expects to improve the food-tor-work
program and other programs affecting
food and nutritional status.

ouring the summer of 1982, research-
ers 1rom three of IFPRI's research pro-
grams pariicipated in aworkshop held in
Nairobi on Food Policy Research Priorities
for Kenya. IFPRI was invied to attend at
the request of the Kenyan Mational Coun-
cil for Science and Technology. The work-
shop was designed to discuss a range of
perceived research priorities and to pin-
point a set of topics for future research
efforts. IFPRI expects to become involved
with these efforts in 1983 in the areas of
food security and the effects on nutrition
of production patterns.

IFPRI's collaborative research project
with ICRISAT and GERDAT on the cereal
policies in semiarid West Africa will in-
clude four subprojects carried out by
national research institutions. Prepara-
tions for thisworkwere finalized in Upper
Volta, the lvory Coast, and Senegal.

Other research projects undertaker
in collaboration with local institution
include:

2 With the Arab Organization for Agri-
cultural Development, the examina-
tion of food consumption patterns as
they are affected by changes in in-
comeincountries of the Arab region.

® With researchers at the Jawaharial
Nehru University and the Tamil Nadu
Agricultural University in India, the
tracing and evaluation of the indirect
income, employment, and other mul-
tiplier effects of high-yielding cereal
varieties in India's rural regions.

= Withthe Zambian National Food and

Nutrition Commission and the Rural
Deveiopment Studies Bureau of the

University of Zambia, determining
the consumption and nutrition im-
plications of maize price and market-
ing policies in Zambia.

J

> With the Agricultural Projects Ser-
vices Centre of Nepal, investigating
how the depletion of wood resources
influences nutrition and agricultural
productivityinthe hill areas of Nepal.

@ With the Philippine Ministry of Agri-
culture and the National Nutrition
Council, assessing the benefits and
costs of a proposcd food price dis-
count program.

@ With the Institute of Nationai Planning
in Egypt, continuing the study of
Egyptian food price subsidies.

In addition to these collaborative re-
search efforts, IFPRI has sought to en-
hance national research capacities by
providing specialized training in Wash-
ington, D.C. During 1982, two officials of
the Indonesian Ministry of Agriculture
spent twomonths each at IFPRI studying
the food consumption and nutrition efiects
of goverrnment policies, at the request of
the Government of Indonesia. Arrange-
ments were made to provide similar train-
ing to three officials of the Sri Lankan
Ministry of Agriculture to study at IFPRI
for six months each, at the request of the
Government of Sri Lanka.

SEMINARS
AND MEETINGS |, 1482

IFPRI strengthened its outreach effort
by creating a Policy Seminars Program.
Its primary purpcse is to facilitate the
flow of policy-relevant information gen-
erated by IFPRI research to decision-
makers in developing countries. Various
meeting formats are employed, with par-
ticular emphasis on seminars that provide
an opportunity for personal communica-
tion between IFPRI researchers and in-
dividuals who formulate and implement
food and nutrition policies in these coun-



tries. Although much of IFPRl's data-
gathering and analysis is necessarily
country-specific. policy seminars provide
a framework for exgloring the wider ap-
plications of this work to economies that
face comparable food policy issues and
may, therefore, profit from an interchange
of ideas and experiences. These meet-
ings attempt to respend to the needs of
developing countries with a view to iden-
tifying policy choices and their probable
consequences. The program is reciprocal
in its outreach potential, serving as a
means to communicate research results
more effectively while eliciting the views
of those directly involved in the policy
process on future priorities for research.
This approach, it is hoped, will ensure
the timeliness and relevance of IFPR!
research to the critical issues tacing the
national and international policymaking
communities. During 1982 extensive pre-
parations were made for a series of
seminars on agricullural price policies,
trade and exchange rate issues, food
subsidy programs, and food aid policy
issues.

In addition to the conference on agri-
cultural risk held in Costa Rica, plans
were completed foraninternational con-
ference to address the problem of accel-
erating the rate of agricultural growth in
Sub-Saharan Africa. This meeting will be
cosponsored in 1983 by IFPRI and the
Department of Land Management, Uni-
versitv of Zimbabwe. A smzll group of
senior scholars, officials, an« individuals
from international institutions who are
professionally concerned with food policy
issues in the region will assess current
knowledge about African agriculture in
order to define research requirements
for etfective food policy decisionmaking.
IFPRI plans to publish the papers pre-
sented at this conference.

In-house seminars are held periodi-
caliy to discuss recently completed IFPR!
studies orresearchin progress. They are
attended by Washington area scholars
and visiting officials. Informal meetings
involving IFPRI researchers and food
policy experts from the developing coun-
tries numbered 20 during 1982.
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1982 PUBLICATIONS
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Research Report 30
Instability in Indian Foodgrain Produc-
tion, oy Peter B. R. Hazell, May 1982.

Research Report 31
Sustaining Rapid Growth in India’s Fer-
dlizer Consumption. A Perspective Based
on Composition of Use, by Gunvant M,
Desai, August 1982,

Rese.rch Report 32

Food Consumption Parameters for Brazil
and Their Application to Food Policy, by
Cheryl Williamson Gray, September 1982.

Research Report 33

Agiicultural Growth and Industrial Per-
formance in India, by C. Rangarajan,
October 1982.

OTHER PUBL

Food and the Structure of Economic
Growth: Its Relevance to North-South
Relations, by John W, Mellor. Paper pre-
sented at the Symposium on the World
Food Problem and Japan, sponsored by
the Japan FAQ Association on the occa-
sion of World Food Day, Cctober 16,
1982.

e
i
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IFPR! Research and the Creation of the
IMF Cereal Import Facility, by Richard H.
Adams, Jr, August 1982.

Looking Ahead. The Development Plan
for the International Food Policy Research
Institute, June 1982,

Research Repart 34

Egypt's Food Subsicy and Rationing Sys-
tem: A Description, by Harold Alderman,
Joachim von Braun, and Sakr Ahmed
Sakr, October 1882,

Research Report 35

Policy Options for the Grain Economy of
the European Community: Implications
for Developing Countries, by Ulrich
Keester, November 1982,

Research Report 36

Agriculture and Economic Giowth in an
Open Economy: The Case of Argentina,
by Domingo Cavallo and Yair Mundlak,
December 1982,

ATHONS

RICE POLICIES IN SOUTHEAST AS
PROJECT, WORKING PAPERS

Irrigation and’ Rice Production in the Phil-
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FINANCIUAL SATEMENT
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BALANCE SHEET as at December 31, 1982 and 1981

ASSETS

Current Assets:
Cash and short-term investments
Accounts receivable - grants
Employee and other receivables
Contracts-in-process
Prepaid expense and advances

Property and Equipment:
Furniture and equipment
Leasehold improvements
Capital leases on equipment

Less - accumulated depreciation and amortization

TOTAL ASSETS

LIABILITIES AND FUND BALANCE

Current Liabilities:
Accounts payable and accrued expenses
Advance payment of grant funds
Advance payment of contract funds
Current portion of capital lease obligations

Long-term Liabilities:
Obligations under capital leases
Less - current portion above

Fund Balance
TOTAL LIABILITIES AND FUND BALANCE

The accompanying notes are an integral part of these statements.

1982 1981
$350,551 $135,152
25,687 51,496
25,602 28,704
6€,064 50,054
44,279 74,634
512,183 340,040
181,175 228,729
34,614 30,317
33,439 -0-
249,228 259,046
133,987 167,134
115,241 91,912
$627,424 $431,952
$285,686 $119,981
178,000 -0-
139,035 190,295
9,977 -0-
612,698 310,276
30,533 -0-
9,977 -0-
20,556 -0-
(5,830) 121,676
$672,424 $431,952
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INTERNATIONAL FOOD POLICY RESEARCH INSITUTE

STATEMENT OF REVENUE, EXPENSE, AND FUND
BALANCE

For the Years Ended December 31, 1982 and 1981

1982 1981
Revenues:
Grants $3,149,718 $2,754,188
Contracts 789,629 412,467
Investment, expense reimburse-
ment and other income 127,945 111,683
$4,067,292 $3,278,338
Expenses:
Personnel:
Salaries 1,884,724 1,626,652
Consultants _ 470,662 282,091
2,355,386 1,808,743
Personnel Related Costs:
Employee benefits 452,510 329,901
Recruitment and relocation 109,641 46,094
Travel _ 300,909 241,670
863,060 617,665
Communication and Computer Services 394,695 324,838
Office Operation and
Administration:
Depreciation 42,227 34,484
Equipment rental 22,5¢8 20,160
Office and other operating
expenses 108,195 62,813
Professional fees 53,447 30,304
Rent 198,435 160,768
Telephone and telegraph 49,146 39,482
Temporary and clerical services 11,327 15,225
Truslees expensas _ 96312 _ . 59,661
. 581,657 422,897
4,194,798 3,174,143
Excess of Expenses Over Revenue (127,506) 104,195
Fund Balance, Beginning 121676 17481
FUND BALANCE, ENDING $( 5830 $ 121,676

The accompanying notes are an integral part of these statements.



INTERNATIONAL FOOD POLICY RESEARCH INSITUTE

STATEMENT OF CHANGES IN FINANCIAL POSITION
For the Years Ended December 31, 1982 and 1981

Source of Funds:
Excess of exoenses over revenues
Items not affecting working capital:
Depreciation
LLong-term obligation under capital leases

Use of Funds:
Additions to property and equipment

(DECREASE) INCREASE IN
WORKING CAPITAL

(Decrease) Increase in Working Capital:
Cash and short-term investments
Accounts receivable - grents
Employee and other receivables
Contracts-in-process
Prepaid expense and advances
Accounts payable and accrued expen:es
Advance payment of grant funds
Advance payment of contract funds
Current portion of capital lease obligations

(DECREASE) INCREASE IN
WORKING CAPITAL

The accompanying notes are an integral part of these statements.

1982 1981
$(127,508) $104,195
42,227 34,484
__20,556 S
( 64,723) 138,679
65,556 ._.36242
$(130,279) . $102,437
$215,399 $123,206
( 25,809) 8,541
( 3,102) 3,610
16,010 50,054
( 30,355) 62,724
(165,705) 44,597
(178,000) -0-
51,260 (190,295)
_.9977) R
$(130,279) $102,437
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INTERNATIONAL FOOD POt ZY RESEARCH INJITUTE

Note 1.

Note 2.

NOTES TO FINANCIAL STATEMENTS
December 31, 1982 and 1981

Summary of Significant Accounting Policies.

Organization

By Executive Order 12359 of April 22, 1982, the Institute is a public international
organization entitled to enjoy certain privileges, exemptions and immunities conferred
by the Internationa: Organizations Immunities Act, including exemptior from Federal
income tax.

Prior to Aprit 22, 1982, the Institute was a non-profit non-stock corporation qualified
as an organization exempt from Federal income tax under Sec. 501(c}3) of the
Internal R+venue Code as a publicly supported organization to which contributions
are deducuble by other individuals and organizations.

Property and Equipment

Property and equipment is stated at cost. Depreciation is provided over an estimated
useful life of 3 to 5 years for furniture and equipment and over the life of the lease for
leasehold improvements. Expenditures for additions are capitalized ar.d expenditures
for maintenance and repairs are charged to earnings as incurred. When properties are
retired or otherwise disposed of, the cost thereof and the related accumulated depre-
ciation are removed from the respective accounts and the resulting gain or loss is re-
flected in earnings.

Leases.

Operating Leases

The Institute occupies office space under various leases expiring through August31,
1987. The leases provide for rent increases based on increases in building operating
costs and increases in the Consumer Price Index.

Capital Leases

The amount capitalized under capital lea<ses is the fair value of the leased equipment
atthebeginningof theleaseterm. interest rates applicaole tocapital leases are 17.4%
and 20.2%. Obligations paid under capital leases anounted to $5,795 in 1982.

Minimum Lease Payments

Minimum lease payments for all noncancellable operating and capital leases havinga
remaining term in excess of one year at January 31, 1983, are as follows:

Capital Operating
_ Leases _Leases_
1983 $14,923 $ 244,185
1984 14,923 253,943
1985 9,128 237,576
1986 169,898
1987 SR 119605
Total minimum lease payments 38,974 $1,025,207
Less-amount representing interest 8411 T
Present value of minimum lease
payments _$30,533



INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE

NOTES TO FINANCIAL STATEMENTS
NDecember 31, 1982 and 1981
(continued)

Note 3. The Institute is purchasing retirement annuity contracts for employees under ayree-
ment with the Teachers Insurance and Annuity Association and the College Retire-
ment Equities Fund. The cost was $235,370 and $199,137 for 1982 and 1981 re-

spectively.

Noted4. Grant income is core program support received from agencies patiicipating in the
Consultative Group on International Agricultural Research. Funds were received in
1982 and 1981 as follows:

_..1982 1981
January $ 221,997 $ 577,571
February 131,028 410,000
March 164,163 426,361
April 550,576 -0-
May 297,733 100,000
June 80,315 220,921
July 662,722 -0-
August 150,000 80,926
September 2,267 467,042
October 169,685 21,367
November 647,367 350,000
Dece.nber 46,178 48,504
3,124,031 2,702,692
Grants receivable _ .. 2587 51,496

Grant Revenue $3.149718 32,754,188
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RAYMOND E. LANG & ASSOCIATES, P.A.
CERTIFIED PUBLIC ACCOUNTANTS

8401 CONNECTICUT AVENUE
CHEVY CHASE, MD. 20815-5869
(301) 854-4900

February 2, 1983

Officeres and Trustees

International Food Policy Research Institute
1776 Massachusetts Avenue, NW

Washington, DC 20136

Ve have cxamined the balance sheet of the
INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE as
at December 31, 1687 and 19970 and the related
statements of reverue and expense and changes in
financial position for the years then ended. Our
examination was made in accordance with generally
accepted auditing standards and accordingly,
included sneh tests of the accounting records and
such other auditing procedurss as we considered
necessnry in the circumstances.

v our opinion the f'aancial statements
precent rairly the financial position of the
Institute as at December 31, 1982 and 1981, and
the results of its operations and the changes
in its financial position for the years then
ended In conformity with gencrally accepted
accounting principles applied on a consistent
basis.
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The International Food Policy
Research Institute was estab-
lished to identify and analyze
alternative national and interna-
tional strategies and policies for
meeting food needs in the world,
with particular einphasis on low-
income countries and on the
poorer groups in those coun-
tries. While the research effort is
geared to the precise objective
of contributing to the reuuction
of hunger and malnutrition, the
factors involved are many and
wide-ranging, requiring analysis
of underlying processes and ex-
tending beyond a narrowly de-
fined food sector. The Institute's
research program refiects world-
wide interaction with policymak-
ers, administrators, and others
concerned with increasing food
production and with improving
the equity of its distribution. Re-
search results are published and
distributed to officials and others
concerned with national and in-
ternational food and agricultural
policy. The Institute receives sup-
port as a constituent of the Con-
sultative Group on International
Agricultural Research from a
number of donors inciuding the
governments of Australia, India,
Italy, the Federal Republic of Ger-
many, the Netherlands, the Phil-
ippines, and the United States of
America; the international Devel-
opment Fesearch Centre (Can-
ada); the Ford Foundation: the
Rockefeller Foundation; the
World Bank; and the International
Fund for Agricultural Develop-
ment. In additiuvn, a number of
other governments and institu-
tions contribute funding to spe-
cial research projects.




