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INTRODUCTION 5

The International Food Policy Research Institute (IFPRI) 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 recognizes that the world food problem reflects

differing food problems among and within countries. In some coun
tries food problems exist because of slow production growth. In

ik im^rM i/^ti/n
others they are caused by inadequate distribution resulting from

INTRODUCTION Poor roads and transportation facilities and other inadequacies of

infrastructure. In yet others, food problems exist because the poor,

lacking opportunities for employment, also lack purchasing power.
The nature and degree of these problems vary as do technologies,

incomes, population size, food habits, and short-term food emer

gencies.

At present five areas are of central importance to setting
IFPRI's research agenda:

1. development strategy, addressing macroeconomic issues

that have a bearing on the pivotal role of food and agriculture

in the development process;

2. technology policy, reflecting the essential function of techno

logical change in accelerating agricultural growth;

3. poverty alleviation, emphasizing IFPRI's mandated concern

with the food consumption and nutritional status of low-income

people and the critical importance of income generation for

improving that status;
4. Africa, denoting the urgent, complex, and long-term nature

of food problems in this region, the decisive role of food policy
in alleviating them, and IFPRI's capacity to bring a global

comparative analysis to bear on this issue; and

5. food aid, reflecting on IFPRI's concern with the massive net

flows of food from developed to developing countries, the

importance of increased food consumption for the short-run

mitigation of hunger, and the crucial wage-goods role of food

in infrastructure development and agricultural growth.

The five areas serve to integrate the results of research projects

undertaken within five research programs. The annual report de

scribes individual project results for 1987.

During the year IFPRI undertook major new initiatives in re

search and policy development in the areas of policy formation,

equity and poverty, and education. These initiatives will be partic

ularly crucial to IFPRI's continuing research on Africa, where the

links among employment, income, and agriculture need to be ex

tensively explored.

The annual report contains an address by the director of

IFPRI at the colloquium on "Science, Ethics and
Food"

held in

Washington, D.C. in honor of the awarding of the General Foods

World Food Prize to former International Rice Research Institute

Director General M.S. Swaminathan. The address suggests there

are technical and political reasons for the disjunction between

ethical principles concerning food and food production and the

reality of food in the developing world.
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The results of the work undertaken during 1987 are reported

in seven research reports, seven issues of IFPRI Abstract, and

three issues of the newsletter, IFPRI Report. Other
publications

include one working paper, three papers in the
"gray"

report series,

a food policy statement, and 21 reprints of articles by IFPRI staff.

In early 1987 IFPRI published Accelerating Food Production in

Sub-Saharan Africa, edited by John W. Mellor, Christopher Delgado,

and Malcolm Blackie, the third book in its series with The Johns

Hopkins University Press.

The Outreach section contains a discussion of IFPRI's collab

oration with other centers in the Consultative Group on Interna

tional Agricultural Research and a discussion of collaboration with

national institutions in developing countries. In 1987 these institu

tions were located in Argentina, Bangladesh, Brazil, Burkina Faso,

Chile, People's Republic of China, Colombia, Costa Rica, Cote

d'lvoire, The Gambia, Guatemala, India, Indonesia, Kenya, Nepal,

Nigeria, Pakistan, the Philippines, Rwanda, Senegal, Sierra

Leone, Sri Lanka, Thailand, Zaire, Zambia, and Zimbabwe.

The Outreach section also reports on workshops and semi

nars held in 1987. These included meetings on the effect of trade

and macroeconomic policies on agriculture, commercialization of

agriculture in Kenya, issues of Third World food security, rice

policy in The Gambia, trends and prospects of cassava in the

Third World, and Third World food markets.

Two meetings were held in conjunction with IFPRI's Board

of Trustees meeting in Amsterdam in February. In the policy semi

nar, IFPRI's Board and members of the senior research staff met

with senior European officials responsible for development coop

eration and agricultural policy. In the research seminar, European

scientists and IFPRI researchers had an in-depth analysis of the

research implications of the world food surplus issue.
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TOWARD AN

ETHICAL

REDISTRIBUTION

OF FOOD AND

AGRICULTURAL

SCIENCE

On October 6, 1987, John Mellor was one of four people who set

the framework for discussion on food policy and economic develop
ment initiatives and the world food situation for a group of interna

tionally recognized scholars, policymakers, and food industry prac

titioners. The colloquium on "Science, Ethics and
Food"

was spon

sored by the Smithsonian Institution and the General Foods Corpo
ration and held in conjunction with the awarding of the first General

Foods World Food Prize to M.S. Swaminathan, the former director

general of the International Rice Research Institute (IRRI). An adap
tation of that address appears below.

Surely, it is a major assault on our ethical sensitivities for hun

dreds of millions of people in developing countries to lack enough

food to lead healthy lives, while at the same time other countries

pay farmers to reduce their food production and hold uneconomical^

large stocks at high cost. Somewhat more subtly many food-deficit

countries are markedly deficient in the scientific capacity for increas

ing basic food production, while the scientific base to generate food

production is excessively large in other food-surplus countries. Both

imbalances in world resources are inconsistent with our moral and

ethical standards.

Why is there this continuing disjunction between our ethical

principles concerning food and food production and the reality of

food needs in the developing world? I would like to suggest two

sources for this inconsistency: technical and political.

On the technical side, transferring food in surplus in one area

of the world to the poor in another area is difficult. Moving that food

from towns and cities to the poor in rural areas is just as hard. In

many developing countries and particularly in Africa, the poorest

people tend to live in the countryside, where food delivery systems
tend to be weakest.

On the political side, developed countries are unevenly and

ambiguously committed to meeting the food and resource needs of

poor countries. Aid is often granted with the objective of advancing

the political interests of donor countries. Such a practice has the

unfortunate side effect of overlooking those poor countries and

peoples that are in the greatest need.

Despite public support in opinion polls for economic assistance

to other countries, no strong citizen-lobbying groups for economic

aid exist in the United States or in most other developed countries.

This is not to belittle the activities of many humanitarian groups, nor

to deny the existence of lobbying efforts for food and other forms of

aid in times of crisis, such as the recent famine in Africa. But these

are clearly exceptional cases. In most instances, neither the rulers

nor the ruled of most developed countries feel strongly motivated to

push for increased amounts of economic assistance or food aid to

the poor countries of the world. Note that the United States devoted

2.5 percent of its GNP to Marshall Plan assistance to Europe after

World War II, some 2.5 times the proportion of aid that the most

openhanded government gives to foreign assistance today, and

nearly 1 0 times the proportion now given by the United States.

From the standpoint of the poor countries, other equally impor

tant political factors militate against closing the gap between food

surpluses elsewhere and the reality of ever-present food needs.

Some poor countries fear that large food transfers will tend to depress

future domestic agricultural production or bring demanding political

dependency.
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Within the poor countries, the very nature of many Third

World governments hampers the provision of food aid and re

sources to those in greatest need. At worst, a number of Third

World countries are authoritarian regimes, based on the rule of a

narrow slice of military or ethnic elite. Anxious above all to stay

in power, these elites tend to make sure that food and resources

reach those whose disaffection they fear most, namely,
the urban

masses who are geographically concentrated
and can be quickly

organized against the government. Because rural masses are

more dispersed, these regimes tend to bestow fewer food and

development resources upon rural folk, even though the worst

cases of privation are to be found in the countryside.

Even in more democratic Third World countries, the complex

political processes of nation building may leave few resources for

alleviating rural poverty.

w
FOOD, MARKETS, AND

INSTABILITY

e live in a world in which food production fluctuates

tremendously from one year to another and from one season to

another. Modern market systems use the price mechanism to

adjust to such fluctuations in production. Higher prices cause

people to reduce their consumption of food, thereby keeping supply
and demand in balance. If prices fluctuate sufficiently, they will

induce some people to store food and thereby transfer it from

times of relative abundance to times of scarcity.

Yet, relying on the market to equate the supply and demand

of food works against the poor. Because the poor spend such a

high proportion of their income on food, the market places almost

the entire burden of adjustment to changes in food supplies on

the poor. Rising food prices redistribute income shares from the

poor to the rich. For example, research in India shows that a 10

percent increase in foodgrain prices reduces the foodgrain con

sumption of the two poorest income deciles by 6 percent, while

decreasing the foodgrain consumption of the tenth decile by only

0.2 percent. Food price increases thus have a particularly deleteri

ous impact on the poor.

Moreover, as food prices rise, the wealthier classes protect

their food expenditures by reducing their consumption of those

labor-intensive goods and services such as transport and

textiles that provide employment for the poor. With fewer employ
ment opportunities, the poor suffer a decline in their ability to

procure food at any price.

To argue that the market acts unethically against the poor

in the area of food price increases is not, of course, a general

argument against using the market in allocation of resources. In

deed, the market helps to increase wealth so much that interfering
with the market for distributional reasons may cause great inef

ficiencies in production, helping the poor now, but at their own

later cost.

In view of these problems, it would seem desirable for gov
ernments to institute policies to reduce the worst effects of market

fluctuation on the food consumption of the poor. Two specific ways
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of doing so can be cited. In times of food scarcity, the rich countries
can extend food aid to particular developing countries, either by
bilateral programs or through multilateral agencies such as the

World Food Programme. Alternatively, international institutions like
the International Monetary Fund (IMF) can provide financing for
food purchases, as it does now through its cereal import facility.

While the practical impact of this cereal facility has been somewhat
limited to date, in theory it is to provide poor countries with loans
to buy food in times of domestic food shortages or high international
prices.

Of course, any mechanism for transferring food from rich

countries to poor countries must be coupled with a mechanism

within the poor country for transferring that food to poor people.

Because market mechanisms do not work well for this purpose in

the short run, some type of nonmarketmechanism may be needed.

A
ETHICS AND FOOD

TRANSFERS

Ithough food transfers in the form of food aid represent

only a short-term palliative, such transfers are often unpopular.

Many purists argue that it would be better to transfer money to

poor people in the developing world, and then let them spend the

money on food or other items as they see fit. I have little quarrel

with this position. But the poor will spend largely on food and the

food must be there as well as the money.

There are also those who maintain that food transfers have

a negative impact on local food production, by reducing the local

incentive of farmers to produce more food. Yet, empirical studies

now suggest that the disincentive effects of food aid on local

agriculture have been overemphasized. In general, yesterday's

large recipients of food aid are today's examples of agricultural

success and commercial importers with consequent large in

creases in per capita consumption.

In fact, food aid represents one of the best short-term policy

measures for eliminating most of the low-end hunger in the world.

According to the U.S. Department of Agriculture (USDA), some

14 million tons of appropriately distributed food aid would bring
consumption of the poorest peoples in most developing countries

up to minimal nutritional standards. Fourteen million tons is some

three-quarters of the total food aid given during the high period of

food aid in the 1960s.

The effectiveness of food aid has also been questioned on

the grounds that only a small percentage of such aid perhaps

1 0 to 20 percent ever reaches those in need. Yet, even a modest

portion of a total food aid package is better for the poor than none

at all. Moreover, these delivery problems should be a challenge,

not a condemnation. In countries like Bangladesh, no more than

10 percent of food aid is improperly lost. How can that be reduced

further and other countries brought up to a high standard of proper

use?

The rural poor, who tend to be far more numerous, both in

absolute numbers and as a proportion of the total population, have

special food needs, which can be met by food-for-work programs.



10 ETHICAL DISTRIBUTION OF FOOD

These programs are designed to provide income-generating em

ployment opportunities and to improve the infrastructure in rural

areas. As the name implies, wages in food-for-work programs are

usually paid in part or in full with food. In most cases, these wages

are paid to laborers building new roads, drainage systems, and

agricultural projects. Because of the employment provided,
food-

for-work programs tend to have a very favorable impact on the

income of the poor. In Bangladesh, for instance, it has been esti

mated that the net income of participant households increased by
10 to 11 percent of their annual wage income and by a much

larger percentage during the season of their food-for-work employ
ment.

Since improving the rural infrastructure is essential to increas

ing domestic food production, it makes good sense to use food

aid to fund food-for-work programs. However, if these programs

are to have a long-term economic impact, theymust be coordinated

with other policy measures and financing designed to make the

infrastructure useful and productive over the long term. In general,
food aid is not well coordinated with development strategy or finance.

While food-for-work programs can benefit working members

of the rural poor, there remains the problem of channeling re

sources to nonwage people in the countryside specifically

women, who head a high proportion of the poorest households.

To some extent, poor women will be able to participate in properly

constituted food-for-work projects. But other supplementary pro

grams catering to pregnant women and infants may be needed

to meet their specific needs.

Providing for the food needs of the urban poor may be a

more long-term task. Some urban workers already enjoy substan

tially higher wage rates than their rural counterparts. However,

many urban laborers suffer from unemployment or chronic under

employment. An urban food subsidy program can meet the needs

of these people while they search for work.

In establishing food subsidy programs, the administrative

costs of targeting subsidies to the poor may outweigh the savings

in leakages to the more well-to-do. This raises the problem of

administrative resources. Many Third World countries are unable

to meet the needs of all their poor simply because of administrative

limitations. In the short run, these limitations can perhaps be over

come by the presence of foreign expatriates and experts, including
private voluntary organizations. But, in the long run, this problem

demands the rapid expansion of educational facilities at all levels.

Developing countries must be able to produce their own cadres

of trained, professional administrators. Those countries that have

produced large numbers of trained administrators such as India

and Bangladesh have also been best at meeting the needs of

their urban and rural poor.

While

LONG-RUN VERSUS

SHORT-RUN SOLUTIONS
rhile food aid and food transfers are needed to meet

the short-term needs of the poor, in the long term the earned

incomes of the poor must increase. And food production must also
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grow so that food supplies are sufficient to meet the ever-increas

ing demand of the poor for food.

In most situations, the best long-term way to increase food

supplies and to raise the purchasing power of the poor is through

a widespread pattern of technological change in agriculture. In

general, technological change in agriculture can play two critical

roles in the development process.

First, food and employment represent two sides of the same

coin. In the developing world low-income people typically spend
60 to 80 percent of added income on food. Thus, any strategy of

development that leads to a rapid growth in the employment and

income of the poor also leads to a large increase in the effective

demand for food. If more food is not forthcoming, food prices will

rise, the real cost of labor will increase, and investment will swing
to more capital-intensive processes.

Second, technological change in agriculture has important

employment and income linkages with the rural nonfarm economy.

Technological change in agriculture raises the incomes of land

owning farmers, who spend a large proportion of their new income

on a wide range of nonagricultural goods and services. In Asia,
for example, farmers typically spend 40 percent of their increments
to income on locally produced nonagricultural goods and services

such as textiles, transportation, and health services. The small

enterprises that produce such goods tend to be far more labor-

intensive than any fertilizer factory or steel mill. They thus provide
the rural poor with a whole spectrum of new nonagricultural em

ployment opportunities. This increases the effective purchasing
power of the poor at the same time that it provides for new rounds

of growth in the economy at large.

A long-term strategy of technological change in agriculture,

therefore, stimulates growth in the effective demand for goods

produced in the nonfarm sector of the economy. Since that demand

is for labor-intensive goods, it provides more food and job pos

sibilities for poor income groups.

As noted above, technological change in agriculture can also

do much to increase overall domestic food supplies. Yet, because

of the high marginal propensity of the poor to spend on food, even

those countries that have instituted widespread technological

change in agriculture have been unable to keep pace with their

rates of food demand growth. For example, the 24 developing
countries with the fastest growth rates in basic food staples produc

tion between the periods 1961-65 and 1979-83 collectively in

creased their net imports of food staples by some 400 percent.

Faced with such rapidly growing demand for food, many Third

World countries in the high-growth stage of development are forced

to rely on food imports.

The developed world thus has the immediate role of supplying

food exports to the developing world to sustain high employment

growth rates. Between 1961-65 and 1973-77, net food imports by
the Third World increased nearly fivefold, from 5 to 23 million tons

per year. Conservative linear projections of per capita production

and consumption dynamics in the Third World suggest that the

level of net food imports will reach 80 million tons by the year

2000. More complex projections, taking the livestock sector more

fully into account, suggest as much as 120 million tons of net food

imports by the year 2000.
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A SCIENCE AND FOOD

s suggested above, science is necessary to solve the

future problems of food production in developing countries. Agri

culture is particularly subject to diminishing returns. As attempts

are made to stimulate production, the inelastic supply of land area

causes the productivity of other inputs to decline. Thus, each

successive unit of output requires more inputs of other resources

and this results in declining productivity, increasing costs, and

increasing poverty.

Fortunately, in recent years, scientific advances have helped

make increasing land yields the engine of agricultural growth in

the Third World. Between 1961 and 1980, output per hectare of

major food crops in the developing world rose by 1.9 percent

annually and accounted for more than 70 percent of total food

production growth. During this period, increases in the harvested

area averaged only 0.7 percent a year and contributed the other

30 percent of total production growth in the Third World. Although

not yet realized on a substantial scale in land-abundant Africa,
yield increases are just as important in order to raise abysmally
low labor productivity.

In many instances, advances in science are needed to offset

high rates of Third World population growth. These rates of pop

ulation growth demand far more of agriculture than was the case

in the past. For example, between 1880 and 1920 Japan's food-

grain production growth rate was 1.6 percent or 160 percent of

its population growth rate. Yet in more recent times, India achieved

a rate of foodgrain production over 1 00 percent higher than Japan's

rate. But, in India, the rate of foodgrain production was only 138

percent of the population growth rate.

In a technical economic sense, prices also can cause produc

tion to increase but at a decreasing productivity of resources and

at the expense of feeding the poor. Scientific advances serve to

increase the productivity of resources, decreasing costs and there
fore decreasing prices, to the benefit of the poor.

Efforts to increase food production cannot be made with sci

ence alone. The infrastructure of rural development also needs to

grow rapidly in order to ensure that all segments of the rural

population benefit from scientific advances. In general, the new

scientific technology is scale neutral with respect to farm size.

Science tends to benefit small farmers just as much as it benefits

large farmers, provided, of course, that the necessary support

services are in place. Government must take special steps to

develop the new roads, irrigation systems, and extension services

needed to deliver the benefits of science to all rural citizens.

Improved rural infrastructure may, in fact, represent the basic

building block for accelerated agricultural development. The

trained people needed to run new credit and fertilizer-distribution
programs will not move into the countryside until the basic infra
structure is improved. A common feature of the successes

achieved in Japan and Taiwan is that each country established
first-class research, good rural roads, comprehensive irrigation
networks, and a broad education system. These are the basic
elements for accelerated rural development.
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SCIENCE AND ETHICS

learly, a substantial redistribution of science in the

world is desirable. In 1980, public expenditure on agricultural re

search in developed countries was U.S. $4.7 billion, while for

developing countries it was only U.S. $2.7 billion. A similar pattern

of unequal distribution between developed and developing coun

tries exists in the use of manpower in scientific research in agricul

ture. A study by Judd, Boyce, and Evenson shows that in 1980,
developed countries employed scientistmanpower equal to 84,000

man-years, while developing countries employed scientist man

power equal to only 63,000 man-years. Since the term "scientist
manpower"

includes a greater number of people lacking
post-

baccalaureate training in the ThirdWorld, the qualitative differences

between scientific research in the developed and the developing
worlds are even greater.

The capacity to train scientists in food production science is

also skewed toward the developed countries. Thus, there is a

pressing need to give greater emphasis to training Third World

scientists. As that stock of trained scientists is expanded, these

people must be used to upgrade the educational facilities in their

own countries; first, good undergraduate institutions and then good

graduate institutions must be developed.

The problem is not just one of training scientists but also

building the institutions in which they can work effectively. Creating
an adequate institutional base for education and training takes a

minimum of 10 to 15 years. How this can be done on a modest

budget, but with steady dedication, is exemplified by the partner

ship in India of the Rockefeller Foundation and Indian research

institutions.

In training Third World scientists, the proper mix must be

struck between applied and pure research. Obviously, good

applied science requires direct support from theoretical research.

But the proper mix of resources that should be allocated between

applied and pure research is a complex matter. Itwould, of course,

be more efficient if pure research in the developed countries were

more concerned with the needs and demands of applied research

in the Third World.

V Whal

CONCLUSION

hat must be done to reform the world's distribution of

food and agricultural research? The broad outlines are quite clear.

In the short run, we need to redistribute food from the surplus

countries to the food-deficit countries of the world. Within the latter

we must take steps to ensure that food reaches those who are in

greatest need. It is not enough to move food from New York to

Lagos or from Los Angeles to Manila; it also must be moved out

into the rural hinterlands of developing countries. Developing coun

tries must build administrative structures that are capable of effi

ciently moving food shipments to rural areas. This in turn will
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require more attention to the basic building blocks of rural devel

opment: roads, schools, and input delivery systems.

In the long run, there needs to be a major redistribution of

scientific capacities from the developed to the developing world.

Initially, this should take place through the judicious use of expa

triate advisers to lay the foundations for scientific research and

development in the Third World. But successful research can

never take place in a vacuum. Developing countries must begin

to pay more attention to the financial demands of scientific re

search. With respect to agriculture, recent work suggests that only

25 developing countries presently provide enough funding to sup
port effective national research systems. If developing countries

are to eventually produce their own cadre of trained scientists and

specialists, they must devote more financial resources to building
and maintaining effective research systems. Since they possess

the resources, the developed countries can do much to encourage

the Third World countries in this direction.

On the whole, both the resources and the expertise exist to

redistribute food and science in the world. Although our past record

at trying to effect such a redistribution is rather disappointing, there

are several bright points.

With respect to the short-run problem, a major international

agency the World Food Programme has been designed to

move large quantities of food to poor people. The IMF now has

a cereal import facility, which is designed to finance movement of

food to poor countries in times of need. Many public and private

organizations like UNICEF and the Red Cross do much to meet

the temporary food needs of poor countries.

With respect to the long run, efforts of people like Norman

Borlaug have been instrumental in developing new high-yielding
wheat varieties. The Rockefeller Foundation has also been helpful,

beginning in Mexico in the early 1940s, later in India, and continu

ing through to the 1980s, in its support for the creation of the

Consultative Group on International Agricultural Research

(CGIAR). This group, which now includes 13 research centers

throughout the world, is having a major impact on the transfer of
new agricultural techniques from the developed to the developing
countries.

Moreover, over the last 20 years, several developing coun

triesfor example, India, Kenya, and the People's Republic of

China have effectively pursued agricultural development pro

grams that have significantly reduced the number of people living
beneath the poverty line. Special programs for reaching the poor
have also been implemented in many countries like Bangladesh
and Sri Lanka. Particularly striking is the unique combination of

foreign assistance and a developing country's effort in India, which
used massive food aid to ameliorate short-run problems of food

scarcity, even famine and inflationary pressures from growing em
ployment, while the institutional structure needed for agricultural
growth was successfully erected to solve long-run problems.

In conclusion, let us be encouraged by these and other situ
ations where efforts are effectively under way to turn our ethical

principles and standards into reality. With our present abundance
of food and scientific resources, perhaps we can continue in the
future to move toward a world in which hunger is no more and
the worst of poverty has been banished.
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FOOD

DATA

EVALUATION

PROGRAM

The Food Data Evaluation Program is involved primarily with the

analysis of trends in food production, consumption, and trade in

the developing world and, based on these trends, projections of

the supply of and demand for food. In addition the program con

ducts research on the gathering, evaluation, and use of data in

Third World countries with weak statistical systems. Work of the

program also includes the assembly of statistical indicators on

production, consumption, and trade of major food crops and live

stock products. Special focus is given to national and provincial

data on food production and inputs to agriculture in the People's

Republic of China.

In its analysis of food trends of developing-country groups

and the Third World as a whole, the Food Data Program uses

data from other international organizations, primarily the Food and

Agriculture Organization of the United Nations (FAO) and the U.S.

Department of Agriculture. The diagnostic studies attempt to iden

tify major factors underlying observed trends and, based on pro

jections work, identify the areas where critical food problems may
occur in the coming decades. During 1 987 researchwas expanded

to include trends of cereal trade in the developed countries, whose

trade decisions could directly affect the food situation in the Third

World.

In the past, the trends and projectionsworkwas based largely
on internationally reported data of commodities comprising basic

food staples and study results were presented for this group of

commodities for the regions of the developing world. Lately studies

have dealt with smaller commodity groups and individual com

modities, which approach has provided the opportunity for in

creased collaboration with the more commodity-focused centers

in the Consultative Group on International Agricultural Research.

Furthermore, research has started to avail itself of national data

in looking at food trends and prospects of individual countries.

Work has also been extended to the utilization of basic food staples

for animal feed and its rapidly growing demand in developing
countries.

In 1 987 research in the Food Data Program focused on trends

in cereal and cassava production and trade in the developing
regions, foodgrain production and consumption trends in India and

China, and, as part of the program's work on improved data col

lection, an analysis of postharvest grain losses in Indonesia.

D
TRENDS IN THIRD WORLD FOOD

PRODUCTION >1ND TR4DE

CEREALS

uring 1 987 the Food Data Program began a closer exami

nation of the trends in production and trade of cereals in the Third

World from the early 1960s. The study is analyzing the changes

in patterns of production and trade of cereals, which account for

more than 95 percent of Third World imports of basic food staples.

IFPRI research in the late 1970s found that the 16 developing
countries with the fastest growth rates in food production had, as

a group, an even faster growth rate in their cereal imports. The

current study, which uses USDA data, is examining this output-
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Figure 1

Cereal production, by crop and

country group, 1961/62-1965/66

and 1981/82-1985/86 averages
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Source: U.S. Department of Agriculture,

"Production, Supply, and Distribu

tion Tape,
1987,"

USDA, Wash

ington, D.C, 1987.

Notes: Data exclude China. Data for rice

are in husked terms.

import relationship through the analysis of cereal production and

trade in the developing countries between 1961/62 and 1985/86.

The research shows that since the early 1960s the composi

tion of cereal production in developing countries, excluding China,
has shifted from coarse grains to wheat, while the share of rice

has remained unchanged. This suggests that cereal demand is

still predominantly for direct food use, with the faster growth of

wheat production a likely response to expanding demand associ

ated with increased urbanization. These overall trends can be

expected to continue, with population growth and the demand

elasticities of wheat and rice for direct food use as main determi

nants of increases in the consumption of these cereals in develop

ing countries.

Production. Developing countries as a whole produced 785 mil

lion metric tons of cereals a year in 1981/82-1985/86, or nearly
half of the world's annual output of these commodities during that

period. This accounted for 94 percent of theworld's rice production,

38 percent of itswheat production, and 34 percent of the production

of coarse grains. Excluding China, on account of its abnormally

low output in the early 1 960s, cereal production rose by 78 percent,
or 2.9 percent annually, between 1961/62-1965/66 and the mid-

1980s. The most rapid production growth was in wheat, whose

relative output share rose from 17 percent to 22 percent (see

Figure 1).

Asia accounted for two-thirds of the total increase in Third

World cereal production. Rice, which forms the bulk of cereal

output in Asia, increased by less than 3 percent a year. Wheat,
which expanded by more than 6 percent a year but represented

only one-fifth of Asia's production, largely contributed to the fast

growth of Asia's cereal output. In Latin America coarse grain pro

duction accounted for about two-thirds of cereal output, with maize

representing one-half of that. However, maize output expanded

at less than 3 percent a year, while sorghum production expanded

by more than 8 percent. Cereal production gainswere much slower
in North Africa/Middle East and Sub-Saharan Africa, increasing

by 2.1 and 1.8 percent respectively. In both regions, coarse grain

production expanded by only 1 .7 percent during the period.

Trade. Since the 1960s cereal imports of developing countries

increased at a rate of 5.6 percent annually, tripling in size in two-

and-a-half decades. About 70 percent of the increase in cereal

imports occurred during the last 1 2 years. By the mid-1 980s, grain
imports in the Third World represented 46 percent of the world's

total, which was 36 percent in the 1960s.

Coarse grain imports had the fastest rate of growth of all

cereals 12.4 percent annually and by the mid-1980s were one-

third of the cereal imports of developing countries. This rapid import
demand for coarse grains reflects their expanding use for animal

feed as consumption patterns shift toward animal products in the

developing countries.

Growth of cereal imports in the developing regions was

fastest9.2 percentin North Africa/Middle East. The region

accounted for 35 percent of Third World cereal imports by the

mid-1980s. Cereal imports in Sub-Saharan Africa expanded at a

rapid 8.6 percent annually, although a significant portion of this

was food aid. Latin America maintained about one-fifth of the share

of imports during the period, with wheat imports declining from 80
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percent in the 1960s to 50 percent in the mid-1980s as the share

of coarse grains rose to more than 40 percent. Asia's share of

ThirdWorld grain imports declined from 60 percent at the beginning
of the period to 36 percent at the end. Although Asia was the

largest importer based on the average for the 1982-86 period, the

fast-growing cereal imports by the North Africa/Middle East region

exceeded Asian imports in 1985 and 1986.

Exports. Cereal exports in the Third World expanded at a rate of

3.3 percent a year during the period and were 16 percent of the

world total in the mid-1 980s. The relative level of exports to imports

declined from about one-half in the early 1960s to one-third in the

mid-1980s. The fastest export growth was in coarse grains (4.6

percent annually). The most rapid growth of cereal exports occurred

in Asia and was largely the result of a 9 percent a year expansion

in coarse grain exports, whose share in the region rose from 18

percent to 44 percent during the period. By the mid-1980s, Asia

accounted for about 41 percent of Third World cereal exports.

Implications. Cereal imports and exports by Third World countries

between the early 1960s and mid-1980s resulted in expansion of

their net grain imports by 7.5 percent annually during the period

(see Figure 2). In the mid-1980s wheat comprised 77 percent of

net imports, an expansion of two-and-a-half times since the early

1960s (equivalent to 4.7 percent annually). Developing countries

are traditionally large net importers ofwheat and, despite the rapid

growth of output they achieved for this cereal, can be expected

to continue being so. Data show that 22 percent of the wheat

needs of Third World countries are met by net imports. Developing
countries became net importers of coarse grains only after the

early 1970s, and this resulted in net imports rising to more than

Figure 2

Net cereal imports of developing countries, 1960/61-1985/86

Million metric tons

1970/71 1980/81

Source: U.S. Department of Agriculture, "Production, Supply, and Distribution Tape,
1987,"

USDA, Washington, D.C, 1987.
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Figure 3

Distribution of area, production,

and yield of cassava, 1981-83

average

20 percent of their total cereal imports by the mid-1980s. This

very rapid increase in coarse grain imports reflects the very fast

growth of
"income-induced"

demand for feedgrains in better-off

developing countries.
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Note: Data are in fresh-root equivalent.

CASSAVA

Average annual output of cassava in developing countries during
1981-83 was 126 million tons of fresh roots (equivalent to 38

million tons of wheat) from an area of 14 million hectares (see

Figure 3). Cassava is a source of subsistence and of cash income

to poor farmers as well as a source of rural employment. It is

adaptable to diverse climatic and harvesting conditions and has

untapped genetic potential that may make it a source of even

cheaper calories. During the last 20 years its production has ex

panded rapidly in Asia, due particularly to the increase in Thailand

in response primarily to expansion in import demand for its use

in livestock feed within the European Economic Community.

But this demand for cassava as animal feed in Europe as

well as the demand for cassava as food in developing countries

with rising incomes is expected to decline in future years. During
1987 IFPRI undertook research on these supply and demand

prospects for cassava through the examination of national and

international data on the production, utilization, and trade of cas

sava. To assess potential cassava yields, the views of selected

scientists involved with cassava research and development were

ascertained in a Delphi survey. In addition, case studies to assess

the past trends in and prospects for cassava production and use

were conducted in India, Indonesia, the Philippines, Thailand,

Nigeria, and Zaire and presented in a workshop (see the Outreach

section).

Output and Use. About 40 percent of cassava output in the Third

World during the early 1980s was from Sub-Saharan Africa, 37

percent from Asia, and 23 percent from Latin America. During the
period 1 961 -63 to 1 981 -83 the output of cassava increased at the

rate of 2.7 percent a year, of which nearly 70 percent was from

area increase and 30 percent from yield improvement.

Almost 60 percent of the world output of cassava is used as

food in the Third World, 28 percent as livestock feed, and about

1 2 percent for industrial products and wastage. Domestic utilization

of cassava in Third World countries rose at 2 percent a year

between the 1960s and 1980s. Its use as food increased more

rapidly at 2.3 percent a year, the regional rates of growth being
3.0 percent in Asia, 2.4 percent in Sub-Saharan Africa, and 1.1

percent in Latin America. Feed use of cassava increased less

rapidly at 1.7 percent overall, which rate was influenced by the
growth in Latin America at 1 .3 percent a year.

Exports of cassava from the Third World increased from an

average of 1.7 million tons in fresh-root equivalent in 1961-63 to

20.3 million tons in 1981-83. During 1981-83 exports were 17.6

million tons from Thailand, 1.5 million tons from China, and 1.1

million tons from Indonesia. With total imports of only 1/4 million

tons, Third World net exports totalled about 20 million tons a year

in the early 1980s.

Yield Potential. The Delphi survey of 1 18 cassava scientists indi

cated that with fertilizer application existing cassava yields were
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higher by 5 tons per hectare than those without fertilizer, but that

irrigation alone does not contribute to increased yields except in

very dry areas. It also revealed large gaps between the yields

obtained on
farmers'

fields and those attained in on-farm trials

and at research stations, indicating the need for better programs

for extension and input supplies. Survey respondents expect that

by 2000, potential yields per hectare of cassava could reach 1 3

tons without fertilizer and 18 tons with fertilizer application. If re

search resources are doubled for developing improved varieties

and associated agronomic practices, the potential yields will be 4

to 5 tons higher per hectare.

The scientists indicated that constraints to achieving the yield

potential have been, in descending order, lack of incentives includ

ing low prices, low yield potential of existing varieties, and
output-

marketing and storage and processing problems. In Sub-Saharan

Africa disease and pest problems are ranked high in the list of

constraints.

Production Projections to 2000. If past trends in area and yield

per hectare continue into the future, by 2000 cassava output in

the Third World is projected to be about 200 to 210 million tons,

while demand is estimated to be about 180 to 186 million tons for

human consumption, feed, wastage, and net exports at the current

level. The gap between supply and demand projections suggests

that the deficits in food staples in Sub-Saharan Africa could partly

be met through development of cassava production. In addition,

research indicates that if yields in Asia improve and consequently

reduce unit costs of production, cassava supplemented with pro

tein could substitute for coarse grains in livestock feed. However,

if the demand for cassava is not accelerated through improved

harvesting and processing technology, output may fall below pro

jected trends, seriously affecting poor farmers in cassava-growing
areas.

U
TRENDS AND PROJECTIONS

OF FOOD PRODUCTION AND

CONSUMPTION IN INDM

rsing data from the Indian Ministry of Agriculture and the

National Sample Survey, the Food Data Program is analyzing food

production and consumption in India from 1949/50 to 1983/84,

and projecting these to the year 2000 based on three scenarios

of economic growth. Because of the country's size, recognition is

given to the importance of India's foodgrain production, consump

tion, and imports in the Third World and in global food considera

tions. The availability of good quality data on food resources and

the wide range of food programs and policies in India have offered

special opportunities for analysis of food policy relationships that

may also be relevant to other countries.

Preliminary results indicate that the overall long-term rate of

growth of foodgrain production in India was 2.6 percent a year

during the period 1 949/50 to 1 983/84. Among the individual grains,

wheat output had expanded at a rate double that of cereals as a

group and two-and-a-half times that of rice
from 1967/68 to 1983/

84. Over the same period output of coarse grains expanded 1 .0

percent a year, and that of pulses at 0.2 percent a year. Among
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Figure 4

Regional growth rates in foodgrain

production, India, selected periods

All India

1967/68- 1975/76-

1975/76 1983/84

North Uttar Central

Pradesh

West South

Source: J. S. Sarma and Vasant Gandhi.

the regions, the north and Uttar Pradesh have shown substantial

recent acceleration in growth, whereas the east has shown a

notable slowdown (see Figure 4).

If past trends continue into the next decade, the projected

output of foodgrains in 2000 would range from 21 1 to 219 million

tons, compared with the yearly average of 137 million tons during
1 981/82 to 1 983/84. To achieve the projected levels of production,

productivity growth needs to be maintained at about 2.4 percent

a year (the balance coming from area expansion), which in turn

requires a first-rate agricultural research system and adequate

support from input supplies, extension, incentive policies, and in

frastructure.

CONSUMPTION

Average per capita consumption of foodgrains in India during 1 982

to 1984 was about 167 kilograms per year. Despite the long-term

growth rate of 2.6 percent a year in foodgrain production, per

capita consumption showed only a small increase of less than 0.2

percent a year during the period 1951-84. The increased produc

tion was largely absorbed by the rising population (2.2 percent a

year), and the rest was used to reduce imports and build stocks.

One of the reasons for the slow growth in the demand for food-

grains was the failure of development strategy to improve income

distribution, in particular to raise the incomes of the lowest quartile

of the population, whose per capita foodgrain and calorie consump

tion levels are very low and income elasticities of demand are

very high.

PROJECTIONS OF DEMAND TO 2000

Projections of demand for foodgrains to the year 2000 indicate

that if past trends of 2.3 percent in income growth in rural areas

and 5.0 percent in urban areas continue into the future, the total

foodgrain demand would be nearly 201 million tons. The Govern

ment of India's perspective plan drawn up in 1 985 assumes growth

in national income of 5.0 percent 2.5 percent rural (agricultural)
growth (1 .3 percent per capita) and 6.2 percent urban (nonagricul

tural) growth (2.5 percent per capita). Under this assumption, ag

gregate demand for foodgrains by 2000 would be 21 6 million tons.

If rural income growth is accelerated to 3.5 percent (2.3 percent

per capita), which would result in average national growth of 5.3

percent, total demand for foodgrains would increase to 224 million

tons. If some improvement in income distribution were to be

achieved (up from 11 and 12 percent urban and rural income

shares, respectively, for the poorest quartile, to 15 percent each,

and down from 48 and 45 percent urban and rural income shares,

respectively, for the richest quartile, to 40 percent each), foodgrain

demand could increase further by 6 million tons. This analysis

shows that the effective implementation of a strategy leading to

acceleration of growth rates and improvement of income distribu

tion can make the difference between India becoming a country

marginally surplus in foodgrains and one that becomes a substan

tial importer of foodgrains.
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A
FOOD PRODUCTION

IN CHIN/1

nalysis of national trends for individual food crops in

China continued in 1987 for wheat, intensified for root and tuber

crops, and commenced for rice.

WHEAT

Although there was little net growth in Chinese wheat production

between the early 1950s and the mid-1960s, output doubled be

tween 1964 and 1974 and doubled again by 1983, when China

became the world's largest producer. Sown area increased around

10 percent over the entire period, but average yields quadrupled

while the growing season actually shortened in many parts of the

country due to varietal changes aimed at facilitating multiple cropping.

During the late 1960s and early 1970s, average yield growth
in wheat resulted primarily from irrigation development backed up

by improved marketing arrangements, with varietal change and

increased fertilizer use contributing to a lesser extent. Varietal

change coupled with rapidly expanding supplies of higher-quality
fertilizers were responsible for the redoubling of yields during 1 974-

83 and for continued yield growth at 3 percent per year to mean

levels exceeding 3 tons per hectare in 1986 and 1987.

With increasing farmer control over crop-related decisions,
wheat is disappearing from the far south and parts of the northeast

where its cultivation has been uneconomical. But despite substan

tial quality differences in breeding programs and popular varieties,
there has been rapid growth in wheat yields throughout China

primarily due to increased attention to nutrient deficiencies (see

Figure 5). Yield growth can continue with the ongoing intensification

of fertilizer use and expansion of semidwarf area. But successful

institutional adjustments will be increasingly important for sustain

ing this progress. Irrigated area has actually declined since 1978

due to deterioration of existing facilities, which is associated with

rapidly rising operation, maintenance, and rehabilitation costs,

coupled with a much slower rate of new construction.

Research indicates that sustaining yield growth will require

increased liberalization of the parastatals responsible for input

supply and cereal procurement and a geographic shift in the focus

of supply and procurement toward the current medium-yield areas.

Low returns to cereal crop production have accelerated the pro

cess of land reallocation from cereals to other crops and noncrop

uses in many high-yield areas. In the same localities, rising oppor

tunity costs for labor are contributing to declines in organic manure

use and hand weeding, thereby reducing the rate of return possible

from subsequent applications of manufactured fertilizers. In most

other areas, however, the demand for more fertilizers remains

strong. But there will be increasingly difficult technical and institutional

problems related to mechanization and extension to overcome.

ROOT AND TUBER CROPS

Between 1978 and the mid-1980s total production of root and

tuber crops declined by 20 percent due to a 26 percent fall in

planted area arising from retirement of marginal lands and revival

of economic crop cultivation. Although some adjustment of this
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Figure 5

Wheat yields, People's Republic of China, 1952-86
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type should not be problematic, declining production in the mid-

1980s took place in 13 of 19 sweet potato-cultivating provinces

in the face of rising potato prices in relatively decontrolled markets.

Among the causes is a reduction in government purchases of

sweet potatoes. Poor transport and communications infrastructure

also has retarded national private-market integration.Thesemarket

risks have combined with the still overcentralized fertilizer allocation

system to inhibit development of fertilizer application to root crops.

Although manufactured fertilizers are applied directly to sweet
potatoes in a fewmajor provinces such as Shandong (with average

yields of 24 tons per hectare) where they are allocated by local

governments on a sown-area basis they are rarely applied to

sweet potatoes in many other regions, where the predominant

basis for allocation is sale to parastatals of nonpotato crops, or

where potato area is excluded from sown-area-based allocations.

Yield differentials among these provinces are predominantly
explained by differences in overall availability of fertilizers among
provinces and whether fertilizers (especially phosphate) are allo

cated in exchange for sale of alternative crops in typical local

rotations.

L
AGRICULTURAL STATISTICS:

POSTHARVEST LOSSES OF

RICE IN INDONESIA

losses of grain after harvesting greatly reduce the utilization
of the food production of developing countries. But decisions on

the size and direction of expenditures to reduce these losses

should be based on data that require more detailed analysis than

is often available. As part of the Food Data Program's research

on the aspects of collection, evaluation, and use of data for food

policy analysis in the Third World, a study on postharvest rice

losses in a developing country continued in 1987.

The study examines the qualitative and quantitative aspects

of rice losses in Indonesia, where rice production has expanded

at the rapid average rate of 4.5 percent a year since the early
1960s. Data on postharvest losses of rice are fragmentary and

often unreliable. The study attempts to measure more accurately
these losses from the time of harvest until rice reaches consumers

in Indonesia. This can serve as a model for loss measurement in

other Asian countries.

The spread of high-yielding varieties throughout Indonesia

has modified traditional harvesting and processing methods. The

use of hand knives and hand pounding has been replaced by
sickles and milling, which has reduced the quantity of losses.

However, increased rice production also has increased the amount

ofwet, rough rice moving through the system. The quality deteriora

tion of paddy arising from its high moisture content coupled with

poor drying methods has resulted in increased drying and milling

losses of the cereal.

The study can provide policymakers concerned with the oc

currence and causes of rice grain losses with useful information

for evolving policies aimed at reducing these losses and improving
the utilization of Third World food production.
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FOOD

PRODUCTION

POLICY

PROGRAM

Research in the Food Production Policy Program is principally

concerned with policies to accelerate food production in developing
countries. This acceleration must be achieved while maintaining

stable prices, supply, and employment as well as ensuring equity.

One source of growth is increased production through expanded

use of traditional resources such as land. But many developing
countries have reached their limits of land and other complemen

tary resource use. Thus the research effort in the Food Production

Policy Program is focused on the diffusion and adoption of new

technologies. Such adoption requires improved infrastructure, in

stitutional development, and increased incentives for production.

Research on the development of institutions examines conditions

governing the use of specific factors of production that embody
modern technology. And providing farmers with incentives for pro

duction includes not only improving technology, but developing
institutions and infrastructure as well.

During 1987 research conducted in the Production Program

focused on three broad areas: the generation and diffusion of

agricultural technology, accelerating growth with stability and

equity, and the demographic implications of growth. Projects in

the first area examined the factors of production, including re

search resource allocation, fertilizers, and irrigation as well as

adoption and use of new technology. Projects in the second area

focused on food crop production in Africa and Asia. Projects in

the third area dealt with population growth and farm size in

Bangladesh and a theoretical examination of population issues.

I
GENERATIONAND DIFFUSION OF

AGRICULTURAL TECHNOLOGY
RESEARCH AND RESOURCE ^ALLOCATION

ncreasing food production in the developing world is greatly
dependent on the optimal use of agricultural research resources

by developing countries and international research organizations.

During 1987 the Production Program published two reports that

address the issue of agricultural research. As part of an effort to

provide guidelines for determining the allocation of limited research

resources, IFPRI copublished with the Australian Centre for Inter

national Agricultural Research (ACIAR)Assessment ofAgricultural
Research Priorities: An International Perspective, by J. S. Davis,
P. A. Oram, and J. G. Ryan.

The report represents the first phase of a study to help assess
priorities for the Third World for 24 of the most important com

modities. It suggests guidelines for determining the benefits from
alternative research strategies of 12 commodities at both the inter

national and regional levels.

The report finds that if the goal is to maximize total interna

tional and spillover benefits (to nonstudy regions), research on

rice, potatoes, and wheat would produce a high payoff. However,
to avoid aggregate losses to developing-country producers and

to achieve an equitable distribution of benefits among producers

and consumers primarily within the developing countries, research
on bananas/plantains, coconuts, sweet potatoes, and groundnuts
would be appropriate.
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The spillover benefits vary from 65 to 82 percent of the total.

Thus considerable underinvestment in research would result if the

spillover effects were overlooked by international planners. The

report suggests the complementary role that national and interna

tional research systems can play in increasing the benefits of

agricultural research.

In Agricultural Research in Nepal: Resource Allocation,
Structure, and Incentives, Research Report 62, Ram Yadav traces

the history of the national agricultural research system and ex

amines the effect of its declining budget share. This 1987 report

finds that since the 1960s the government has allocated an in

creasingly larger share of the national budget to the agricultural

sector, but the share of the agricultural budget allocated to re

search has declined.

The report finds that between 1970/71 and 1980/81 the re

search share dropped from 13.6 to 5.4 percent with about two-

thirds of that allocated to nonresearch production support activities

(see Figure 6). The annual average amount spent on research

from 1978/79 to 1980/81 was only 0.10 percent of the agricultural

GDP. (In 1980, 51 other developing countries had an average

agricultural research investment of 0.56 percent.) In addition, the

emphasis of the government on nationwide foodgrain production

has resulted in neglect of horticulture and livestock development,
which have potential for the hill and mountain areas that constitute

78 percent of Nepal's land and contain about 60 percent of its

population.

The report finds that in order to reform the present agricultural

research system, research activities should be given a high priority

and an adequate budget and be unified under one autonomous

organization, foreign aid should be used for long-term research

and development, and there should be more collaboration with

other national and international research systems.

Figure 6

Research share of agricultural sector budget, Nepal, 1970/71-1980/81
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Source: Ram Yadav, Agricultural Research in Nepal: Resource Allocation, Struc-

ture, and Incentives, Research Report 62 (Washington,D.C. : IFPRI, 1987).



26 RESEARCH RESULTS

Figure 7

Adoption of improved farming
practices in the plateau region of

Eastern Province, Zambia, 1987
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ADOPTION AND USE OF MODERN

AGRICULTURAL TECHNOLOGY

Government policies have often been directed to promoting indus

trial development through measures that have adversely affected

agriculture. Because these policies have often resulted in reduced

agricultural supply and incomes, some countries,
Brazil for exam

ple, have adopted measures to encourage the growth of agricul

tural production. During 1987 research on the adoption and use

of modern farming technologies by farmers was expanded to

studies on Brazil and Zambia. The Brazilian study, undertaken in

collaboration with researchers at Empresa Brasileira de Pesquisa

Agropecuaria (EMBRAPA), focuses on understanding the causa

tive forces underlying the adoption and use of modern farm tech

nology in Brazil's Zona da Mata.

The research effort involves the development and use of

statistical tools appropriate for the analysis of microlevel data.

Preliminary results derived from univariate models indicate that

farm size, access to credit, land tenure status, and the degree of

commercialization are all positively associated with the use of

modern farm inputs. Farm size can be viewed as an indicator of
farmers'

risk aversion, whereas the statistical importance of com

mercialization supports the role of access to markets and cash

flow in the process of agricultural modernization. Land tenure

status was also linked to the use of modern inputs. Sharecroppers

and renters consistently used modern inputs less frequently and

less intensively than their landowning counterparts, a signal that

increased access to land and the agricultural output it yields can

fuel agricultural development efforts.

The analyses indicate that farm diversification also seemed

to slow the adoption process. Farmers with relatively higher con

centrations of land dedicated to specific cropswere generally more

likely to use modern inputs more intensively. Finally, technical

assistance in the form of visits from agricultural extension workers

and access to improved physical infrastructure have become in

creasingly important factors in determining modern input use over

time for many major crops produced in the region.

Research in Eastern Province, Zambia, to assess the current

status of adoption of modern technology involves the analysis of

data collected from more than 300 farming households. Agricul

tural development in both food and commercial crop production

have emphasized the use of improved seeds, fertilizers, and pest

icides and attempted to address farm power constraints by promoting
oxen cultivation.

Preliminary investigation indicates that in the plateau regions

61 percent of the sample households use fertilizers, more than

50 percent use animal traction, and more than one-third have

adopted hybrid maize (see Figure 7). Of the hybrid users, 94

percent use fertilizers and 76 percent use oxen. The research

indicates that the adoption of hybrid maize is associated with the

adoption of other improved practices, suggesting that more re

search on the dissemination of hybrid maize should be em

phasized.

FERTILIZER POLICIES

The sustained rapid growth of fertilizer use is crucial for the accel

eration of agricultural production in the developing world. In order
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to understand the process of growth in fertilizer consumption,

IFPRI research utilizes a conceptual framework that takes into

account the overall availability and distribution of fertilizer,
farmers'

effective demand for it, and the systems that support agricultural

research, extension, and credit. During 1987 IFPRI research fo

cused on fertilizer use in Sub-Saharan Africa, where the rate of

fertilizer application and the share of fertilized crop area in total

land area under cultivation are low relative to other parts of the

Third World. In addition, work comparing long-term development

of fertilizer use in India and China was initiated, a study on fertilizer

pricing policies in Bangladesh was published, and an analysis of

the fertilizer subsidy in the Indonesian food crop sector, part of a

larger project on price and investment policies, was completed.

Sub-Saharan Africa. IFPRI's work in The Gambia indicates that

fertilizer supply constraints resulted in a 10.4 percent loss in

groundnut and a 13.2 percent loss in millet production in 1985. It

also found that the output per hectare yielded by one additional

kilogram of fertilizer would be 2.39 kilograms of groundnuts and

2.72 kilograms of millet. In value terms these response rates are

much higher than the marginal cost of fertilizer, suggesting that

the scope is substantial to expand the volume of food and agricul

tural output through increased fertilizer use in the region. Work in

Rwanda was also initiated during 1987 in collaboration with the

International Fertilizer Development Center (IFDC). This study is

part of a joint project to examine fertilizer development in tropical

Africa.

China and India. Research comparing the long-term development

of fertilizer use in China and India was undertaken in 1987. Con

sumption of fertilizers in India grew from 66,000 tons of nutrients

in 1952/53 to 8.7 million tons in 1985/86. In China consumption

grew from 78,000 tons to 1 7.7 million tons during the same period

(see Figure 8). Analysis of extensive empirical data suggest that

both countries could have raised their fertilizer use faster than

they actually did. China could have done this primarily with faster

Figure 8

Growth of fertilizer consumption in India and China,
1952/53- 1985/86

Source: Gunvant Desai and Bruce Stone.

Note-

During this period fertilizer
consumption per sown hectare grew from less

than 1 kilogram to about 50 kilograms in India and 1 25 kilograms in China.
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growth of aggregate fertilizer supply. India also needed more vig

orous and coordinated efforts to convert the agroeconomic poten

tial of fertilizer use into
farmers'

effective demand for fertilizer.

In both countries, many nonprice factors and
policies played

a more important role than price policies in the growth of fertilizer

use. Among these, policies that shifted the response functions

upward through development of irrigation, improvements in water

control and management, and development and diffusion of
fertilizer-

responsive varieties were crucial.

Public policies played a key role in both countries through

developing a wide variety of institutions and mechanisms relating
not only to fertilizer supply, allocation, distribution, and demand,
but also to marketing of farm products and development of such

other markets as those for consumer goods, other farm inputs,
and credit, and also of the agricultural sector in general. A feature

distinguishing Chinese and Indian performances has been the

attitude toward private market development: China has relied en

tirely on public initiatives to circumvent the shortcomings of market

underdevelopment and has suppressed private market development

in many spheres. India encouraged private market development,
supplemented by public initiatives that were less comprehensive

and effective than China's. Although the relative price environment

was more favorable in India, China's more effective public initia

tives and more rapid development of the agronomic potential con

tributed to more impressive growth in fertilizer use.

The original public mechanisms for converting potential for

fertilizer use into effective demand are no longer appropriate for

generating further growth in fertilizer use in many areas of China.

Whereas past growth in Chinawas constrained primarily by aggre
gate supply limitations, the need for reform of the distribution system,

problems with the realization of effective demand and, in some areas,

even with the agroeconomic potential for fertilizer use, are also

now contributing to interruptions in further growth in use.

In India, the task involves both greater coordination of various

policies and processes as they affect growth in actual fertilizer

use and its efficiency, and continuously raising the agronomic

potential of fertilizer use.

Bangladesh. This complexity of the fertilizer development process
is echoed in Fertilizer Pricing Policy in Bangladesh, edited by
Bruce Stone, and published in 1987. This collection of technical

papers analyzes Bangladesh's policies toward fertilizer supply in

the past and suggests long-term policies to increase the efficiency
of operation of Bangladesh's network of fertilizer distribution sys
tems while promoting its systems of agricultural research, exten

sion, and credit. The study, completed in collaboration with the

Bangladesh Institute of Development Studies (BIDS), and under

taken at the request of the Government of Bangladesh, projects
that annual price increases of 16 percent on all fertilizer products
for two years would be sufficient to eliminate the subsidy by 1 985/
86 and that this would involve only a 2 percent decline in foodgrain
production and

farmers'

incomes. This penalty could be more than
overcome by devoting some of the saved resources to expansion
of the agronomic potential for fertilizer use through more rapid

irrigation development, improvements in the efficiency of fertilizer
distribution, stocking and procedures for acquiring emergency im
ports, and more effective use of credit and extension services.
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Indonesia. In Indonesia growth in the food crop sector has been

led by a rapid growth in the rice subsector, which has benefited

from government policies supporting rice production. As part of a

study to reassess these policies and to examine broader policy
priorities for other crops, IFPRI has closely examined Indonesia's

fertilizer subsidy policy. Research, which was conducted in collab

oration with the Center for Agro Economic Research, indicates
that rapid growth in fertilizer use, induced partly by the subsidy,

togetherwith the adoption of modern varieties and massive invest

ments in irrigation, has sharply increased the budgetary burden

of the subsidy. Although elimination of the fertilizer subsidy through

a 68 percent increase in fertilizer prices would achieve significant

financial gains for the government, a full phaseout of the subsidy
would sharply reduce production, particularly of rice and corn, and

net food imports and import costs would increase significantly.

Research indicates that if constant domestic rice prices are main

tained when the fertilizer subsidy is removed, consumer welfare

would remain unchanged, but farm revenueswould decline sharply.

If a flexible rice price policy were followed, large increases in

consumer expenditures would be induced by the increase in world

and domestic prices caused by large Indonesian rice imports. The

study concludes that a full phaseout of the fertilizer subsidy would

be appropriate only if continued progress could be made in the

areas of production policy and technological development. This

would include, in the area of fertilizers, higher efficiency in fertilizer

application and improved fertilizer production and distribution sys

tems.

IRRIGATION

It is estimated that 20 percent of the world's agricultural land that

is irrigated produces nearly 40 percent of the world's foodgrains.

Research on the role of irrigation in agricultural production and

the policies governing irrigation investment has been an important

part of the work of the Production Program. During 1987 this

research effort included work on Indonesia and the Philippines.

In the Indonesian study mentioned above, irrigation develop
ment was found to be a major factor in the growth of Indonesian

rice production in the 1 970s and 1 980s. In recent years the Indone

sian government has slowed its rate of investment in irrigation

because of budgetary cutbacks, problems in the implementation

of ongoing projects, and a restructuring of priorities in the irrigation

sector toward improved maintenance of existing systems. The

analysis compares the outcome for 1 995 of three levels of irrigation

investment 44,000 hectares of new service area per year (recent

level); 21,000 hectares (low level); and 71,000 hectares (high

level). Results indicate that a high level of investment would not

be cost-effective, while a program in the low-to-medium range

would be sufficient to maintain balanced growth in rice production

and consumption (see Table 1). This is consistent with the recent

outlays during the current five-year plan.

Two studies have focused on the rice sector and investment

in irrigation in the Philippines. In one the contribution of each type

of rice production system to total rice production was examined.

It indicates that irrigated rice accounts for two-thirds of total rice

production. Growth in rice production has been greatest in the

irrigated sector, where production increased from about 3 million
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Table 1

Key results of irrigation investment using three scenarios, Indonesia,

1995

Recent Low High

Domesticwholesale rice price (Rp/kg) 351 363 340

Paddy production ( 1 ,000metric tons) 47,713 46,986 48,305

Rice imports (1 ,000metric tons) -4 163 -126

Cost of food imports (billion Rp) 1,129 1,208 1,067

Net farm revenue (billion Rp) 9,946 10,132 9,782

Consumer food expenditures (billion Rp) 14,203 14,469 13,973

Source: Mark Rosegrant et al.

tons in 1970 to almost 6 million tons in 1986. Irrigated rice was

found to be superior to rainfed and upland rice in terms of on-farm

net financial profitability and economic comparative advantage.

In the second study, which examines the attempts of the

Philippine government to make the irrigation sector more self-

reliant, IFPRI, in collaboration with the International Irrigation Man

agement Institute and the Philippine National Irrigation Administra

tion (NIA) began documenting changes in the irrigation sector

resulting from changes in recurrent-cost financing policies. Prelimi

nary results indicate that the government's policy has resulted in

the reduction of costs and increased revenues both from irriga

tion fee collections and from supplementary sources such as

equipment rentals. A major contributing factor to the increase in

fee collection levels has been an emphasis on fee collection in

kind. More than half of the annual collections are now taken in

paddy. This, however, has resulted in increased grain storage and

handling costs.

I he

ACCELERATING GROWTH

WITH STABILITY AND EQUITY

I he work of the Production Program is also concerned with

policies for accelerating agricultural production within a stable and

equitable environment. To a great extent this involves improving
the economic well-being of the poor who live in adverse ecological

environments through the assessment of existing agricultural sys

tems, diversification of these systems, and factors of growth.

FOOD PRODUCTION IN SUB-SArWRAN AFRICA

Accelerating Food Production. Africa suffers from a deadly com
bination of rapid population growth and slow growth of food output.

Between 1 961 and 1 980 population grew 2.0 percent a year faster

than the production of major food crops in West Africa and 0.5

percent faster in Eastern and Southern Africa. In an effort to ad

dress the problem of lagging food production in Sub-Saharan

Africa, IFPRI published Accelerating Food Production in Sub-

Saharan Africa, edited by John W. Mellor, Christopher Delgado,
and Malcolm J. Blackie, as part of the IFPRI/Johns Hopkins Uni

versity Press series. The book contains contributions by leading
African policymakers, policy analysts, scholars, and foreign assis
tance experts that suggest what should be done first and where

to concentrate resources.
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Because small farmers represent the majority of the African
populace and are the main food producers, the book suggests

that they should receive themost attention and support. In addition,
this sector has the primary consumers for locally produced goods
and services. Four crucial steps are identified: developing more

effective and efficient systems for fertilizer distribution, expanding
rural infrastructure, building national agricultural research and ex
tension services, and educating farmers and agricultural experts.

In addition, overvalued currencies and protection of domestic in

dustries, which have raised the prices of agricultural inputs, should
be restructured. The book suggests that research attention and

agricultural development should focus on four key crops: maize,
rice, sorghum/millet, and cassava. Sorghum (with millet) and cas
sava (with other associated crops) have long been the dominant
crops in Africa, each representing 27 percent of total African food
production in the early 1960s. Since then, maize and rice produc

tion have expanded rapidly, providing 29 percent and 12 percent,

respectively, of the production increase from 1961-65 to 1976-80.

Cereal Substitution in West Africa. In 1984/85 semiarid West

Africa imported 1 .7 million tons of cereals. In 1985 in Burkina Faso

cereal imports were 29 kilograms per capita. Although most of

this was food aid, about 5 kilograms of rice and 4 kilograms of

wheat per capita were imported commercially. Policymakers were

primarily concerned with the immediatewelfare of drought-stricken

populations and with issues related to targeting food aid and appro

priate public interventions in cereal marketing systems. However,

there was and continues to be a concern about the long-run impli

cations of dependence on cereal imports, particularly rice and

wheat, which are difficult to produce locally. In an effort to better

understand import substitution, IFPRI, in collaboration with ICRISAT

and the University of Ouagadougou, is examining rural and urban

consumption, production, and marketing patterns in the three

ecological zones of Burkina Faso.

Preliminary results of the research conducted in 1 987 indicate

that in the northern and middle zones cereals account for almost

all food consumption, whereas in the south cereals account for

only three-quarters of the food consumed. Rice and wheat con

sumption is only 2 percent of the cereals consumed in the north,

is almost negligible in the middle zone, and varies between 6 and

8 percent in the south. When comparing the richest and poorest

thirds of the rural population, major differences in nutritional status

are found between these two income groups within each zone

(see Figure 9). These are frequently greater than those between

the severely drought-affected north and middle, and the more

humid south. Absolute levels of food aid were similar among poor

and rich in the north, and nil for all groups in the middle and south,

suggesting geographic rather than need-based targeting. Pur

chases of foodgrains played a major role in all regions, but partic

ularly in the north. This suggests that both direct price policies

and other policies, such as movement restrictions for grain and

concessional grain sales by zone, have important equity conse

quences for all rural groups, especially the poor.

Maize Price Policy in Tanzania. Maize is the staple food for more

than half ofTanzania's population. It is grown mainly by smallholder

farmers in rainfed areas, using traditional skills and production

Figure 9

Cereal consumption in rural

Burkina Faso, 1984/85
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(Sudano-Guinean Zone)

Source: Thomas Reardon and Christopher

Delgado (IFPRI) and PeterMatlon

(ICRISAT).
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techniques. In the mid-1970s, in an effort to equalize production,

the Government of Tanzania announced a panterritorial pricing

policy placing a uniform producer price on certain crops, including
maize. In Effects of Panterritorial Pricing Policy for Maize in Tan

zania, by Yuriko Suzuki and Andrew Bernard, the effects of this

policy on production and marketing are addressed. The 1 987 study
indicates that although many African countries practice panterri

torial pricing policy, the results were more severe in Tanzania

because the most suitable regions for maize production are far

from population centers. Poor climatic conditions, high oil prices,

and a disastrous maize harvest forced the government to import

large quantities of food while absorbing the transport costs from

the new policy. The study suggests that regions near the southern

border should continue to produce maize and export the surplus

to neighboring countries. The foreign exchange earned could then

be used to purchase imports for the areas that are maize deficient.

AGRICULTURAL GROWTH IN AS\A

Indonesia. As part of the collaborative project assessing agricul

tural production in Indonesia (see the sections above on fertilizers

and irrigation), price and investment policies for major food com

modities in Indonesia rice, corn, soybeans, cassava, sugar, and

wheat were also examined. With the success of the rice subsector,

the Indonesian government sought to broaden these policies to

other crops. The research indicates that there are high costs to a

strategy of crop diversification that targets individual crops without

considering their relative economic efficiency. It suggests that the

strategy for diversification should allow producer incentives to be

crop-neutral and set more closely to long-run world prices.

Bangladesh. The labor market, a particularly important production

factor in Asian agriculture, was the focus of a research project on

rural infrastructure in Bangladesh. Research data suggest that

infrastructure development generates opportunities for nonfarm

employmentwhere labor is less arduous and its productivity higher.

Because households with the necessary capital and skills can

substitute nonagricultural for agricultural labor creating more

opportunities for wage employment in agriculture for the remaining
households the shift of labor from agriculture increases the pro

ductivity of labor, while the shift from self-employment to wage

employment increases the duration of employment for the poor

(see Figure 10).

Figure 10

The effect of infrastructure on the labor supply in Bangladesh

Underdeveloped villages

Developed villages

0 50 100 150 200 250 300 350

Number of days per worker per year

| Agriculture Nonagriculture I Self-employment Hired labor

Source: Raisuddin Ahmed and Mahabub Hossain.
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^^ur

DEMOGRAPHIC

IMPLICATIONS OF GROWTH

uring 1987 research at IFPRI encompassed issues related

to population. In one study the effect of population growth on farm

structure of densely populated Bangladesh found that there is an

increasing trend of marginalization in farm sizes, primarily due to

pressure from population growth, but also due to slow growth in

the nonagricultural sector. The analysis indicates that by the begin

ning of the next century, 83 percent of all farms in Bangladesh

will be 2.5 acres or less (see Figure 11). This will constrain the

diffusion of technology as well as the generation of nonfarm

sources of income so necessary for the increasing proportion of

landless and the increasing pool of small farmers. Research

suggests that policymakers need to develop a strategy that relies

heavily on agricultural technology, rural infrastructure develop

ment, policies for growth in nonfarm industries and services, and

positive measures to check population growth.

In Population Policy and Individual Choice: A Theoretical

Investigation, Research Report 60, Marc Nerlove, Assaf Razin,

and Efraim Sadka examine other implications of population policy,

including the optimal size or rate of growth of population, real and

false externalities, and the income distribution between and within

generations. The report indicates that because parents care about

their children, they will plan fortheirfuture and respond to economic

constraints and opportunities in choices affecting their children,

including decisions about the number of children to have. The

theory developed in this study can be applied to investigate the

theory that families with no access to capital markets will have

many children to support them in their old age and other issues

related to population size and economic welfare.

Figure 1 1

A perspective of farm structure,

Bangladesh, 1983 and 2006

1983

2006

Small farm (less than 2.5 acres)

LJ Medium farm (2.5 to less than 7.5 acres)

| Large farm (7.5 acres and above)

Source: Raisuddin Ahmed.
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AGRICULTURAL

GROWTH

LINKAGES

PROGRAM

Research in the Agricultural Growth Linkages Program is con

cerned with the documentation of the role of technological change

in agriculture in increasing productivity and rural income and

thereby generating increased demand not only for agricultural

products but also for goods and services. This effort involves the

investigation of the role technological change plays in national

economic growth and the welfare of the poor. Because growth

and equity effects of agricultural development can be
and usually

are influenced by public sector policies, work of the program also

focuses on the nature and effectiveness of these policies.

Research ranges from the investigation of the effects that

the provision and location of types of infrastructure have on farm

and nonfarm economies to the income and employment benefits

of the new agricultural technology. This research is undertaken

by an interdisciplinary staff working in the fields of economics,

political science, and geography. During 1 987 the program initiated

research on issues relating to education and human resource

development. Topics under study in this areawill include the effects

of rural education on productivity of labor, labor migration, and the

structure and dispersion of income.

Research in 1987 fell into three areas: growth and equity in

rural areas, policies to improve growth and equity, and resource

transfers in the national economy.

I
GROWTH AND EQUITY IN

RURAL AREAS

n order to better understand both the short- and long-term effects

of technological change on rural poverty and to assist in the design

of appropriate projects, policies, and institutional changes, the

program undertakes research in Asia and Sub-Saharan Africa. In

1987 research in South Asia was completed and the focus shifted

to Sub-Saharan Africa.

During 1 987 work continued on the direct and indirect income

and employment effects generated by technological change in

rural Zambia. The collection and preliminary analysis of household

data from 10 villages in Eastern Province was completed, and the

preliminary results were discussed in a policy seminar (see the

Outreach section). Eastern Province has two agroclimatic zones

plateau and valley with different degrees of technological ad

vancement. Although this is due in part to poorer rains and soils

in the valley, the data indicate that the differences in technological

advancement are a reflection of higher concentrations of research

and extension and better infrastructure on the plateau. Maize, the

principal crop, occupies two-thirds of cultivated land in the valley

and more than three-quarters of the land in the plateau. Although

hybrid maize has been adopted in the sample villages, local maize

accounts for a greater share of cultivated area. In addition, the

data indicate that even the most progressive adopters of hybrid

maize also keep a substantial proportion of their cultivated area

sown with local maize.

Farmers who have adopted the new technology through use
of oxen, hybrid seeds, fertilizers, credit, and membership in exten

sion programs have higher income levels than nonadopters. How

ever, a large variation in income levels was found among different
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villages within the same zone, suggesting the importance of infra

structure, institutional development, and the panterritorial pricing
system in the study area.

Whereas farmers who had adopted new technologies re

ceived much of their income from maize sales, off-farm employ
ment was found to be a more important source of income for

nonadopters (see Figure 12). This suggests that the adoption of

technology is associated with increased labor usewithin the house
hold. In addition, oxen users demand 20 percent more family labor
than nonusers, and farmers growing hybrid maize demand 1 4 percent

more family labor than nonusers. Thus in land-rich Zambia, labor
is the major constraint to development. The data also indicate that

women comprise two-thirds of the work force in on- and off-farm

activities at the study sites. (Also see the Food Production Policy
and Food Consumption and Nutrition Policy Program sections.)

Figure 12

Effect of technology adoption on level and sources of income in
Eastern Province, Zambia, 1985-86
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POLICIES TO IMPROVE

GROWTH AND EQUITY

'overnment policies can enhance the growth and equity
effects of agricultural technology. Investment in infrastructure, irri

gation, and roads, for example, helps increase agricultural produc

tivity and generate secondary rounds of growth. Effective market

ing and service facilities are crucial if increases in agricultural

productivity are to lead to successful rural development. Policies

that assist small, nonfarm businesses in rural service centers may

be important for enhancing the amount of rural employment

created indirectly through agricultural growth and the remittances

paid into the rural economy. Lastly, expenditures on education

may lead to reductions in economic inequalities. During the year

research focused on rural service infrastructure, market towns and

service linkages, worker remittances and rural development, and

education and human resource development.
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Figure 13

Employment in regional services

in selected market towns, Sub-

Saharan Africa, 1987
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RURAL SERVICE INFRASTRUCTURE

As part of the Zambia study discussed above, research has been

ongoing to identify the underlying relationship between rural ser

vice infrastructure and technological change in agriculture. The

data indicate that in villages whose populations depend on at least

92 percent of their services from external sources, there is a seri

ous lack of service infrastructure. As might be expected, the more

distant services were found to be infrequently used, but use of

rural service infrastructure increased with increasing size of
land-

holdings and with exposure to technology. For example, prelimi

nary analysis indicates that the adoption of modern technology
within households was associated with higher incomes, which are

associated with greater use of inputs, output marketing, and retail

services.

SERVICE PROVISION, DISTRIBUTION SYSTEMS,

AND RURAL DEVELOPMENT

Service sector activities are one of the least studied aspects of

the linkage process. IFPRI research in three study regions located

in the smallholder foodgrain and cash cropping areas of Malawi,

Zambia, and Zimbabwe has been examining the nature of service

sector activities in market towns in relation to agricultural develop
ment in the study areas. A complete census of all services and

businesses and their development in one market town in each of

the above countries was completed as a first phase of the study.

Preliminary analysis reveals that the availability of and em

ployment in regional public and private sector services was greatest

in Chipinge, Zimbabwe, whose rural area had the most developed

agriculture. Availability of such employment was less in Salima,

Malawi, and least in Chipata, Zambia, which, respectively, had
less- and least-developed agriculture (see Figure 13). (Public sec

tor services include communications, banking and finance, trans

port, marketing, agricultural processing, and government offices.

Private sector services include consumer goods, agricultural repair

services, and restaurant and lodging services.) This positive asso

ciation between development in agriculture and service sector

activities in towns suggests that growth processes in southern

African agriculture are not so different from those, for example, in

South Asia in achieving rural economic transformation and in

maximizing the spatial linkages to market towns. Policy decisions
should therefore be focused not only on agriculture, but also on

the development of a system of market towns that will facilitate

the emergence of service sector activities necessary for agricul

tural development.

IMPROVING THE LOCAL ECONOMY

In many developing countries remittances money and goods

earned by laborers working abroad provide an important stimulus

to rural employment and income. This is particularly true in the

Arab Middle East, where large numbers of workers migrate to

oil-rich Saudi Arabia, Iraq, and Kuwait. In recent years Egypt has

supplied much of this migrant labor. IFPRI is currently examining
the effects of such remittances on the rural economy of three

villages in upper Egypt. This study is designed to determine how

migrant workers spend or invest remittances in the local rural
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economy and how these earnings affect poverty, income distribu

tion, and rural development.

In these three Egyptian villages 33 percent of the households

have sent a household member to work abroad within the last 10

years. Preliminary results indicate that the majority of these mi

grants have come from the middle-income groups. These migrant

workers have spent most of their remittance earnings in Egypt on

either consumption land purchases, dowries for marriage or

consumption-related investments, like house construction and re

pair. About 55 percent of all remittance earnings were spent on

building or rebuilding brick homes (see Figure 14). Such a high

expenditure on housing is important, inasmuch as it creates new

employment opportunities in the local construction industry for

poor peasants.

EDUCATION AND HUMAN RESOURCE DEVELOPMENT

Two decades ago rural education was generally thought of as a

means to leave the rural areas for urban employment. Rural areas

were deriving little productivity benefit from educational investment

and less benefit from out-migration to the urban areas than pre

dicted by neoclassical theory. In recent years there has been a

rapid expansion in the rural educational system in many developing
countries. Enrollment growth rates of 15 to 20 percent are fre

quently in excess of the growth in demand for labor in urban areas.

This has resulted in the urban educated increasingly moving down

into lower-level occupations and the declining probability of the

availability of urban jobs for particular levels of education, a decline

in the rates of urban migration of the educated, and a rise in the

educational levels of rural areas. Thus for the first time educational

investments may be yielding important productivity benefits for the

rural areas themselves.

During 1987 IFPRI initiated work on education and its role

in economic development. The research effort is assessing the

consequences of marked increases in the educational attainment

of rural populations for the allocation of labor among rural activities,

the productivity of labor in agriculture and rural manufacturing and

services, the linkages between agricultural and rural nonagricul

tural activities and between rural and urban areas, and household

behavior related to fertility, nutrition, and health.

Figure 14
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A
RESOURCE TRANSFERS IN THE

N/ITION4L ECONOMY

griculture accounts for a major part of the national

income in developing countries, and the development of these

countries is strongly linked to development in agriculture. IFPRI's

ongoing historical, quantitative research on agricultural growth in

Argentina, Chile, Thailand, and the Indian Punjab continued during
1987.

Analysis of data for Argentina between 1913 and 1984 indi

cates that the agricultural sector had a larger traded component

than the rest of the economy. Economic policies that alter the

relative prices of traded to nontraded goods therefore affect agri

cultural producer prices relative to those received by other
pro-
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ducers in the economy. In turn, such relative price changes (and,
more generally, economic incentives) have a strong effect on the

overall growth of the economy and its sectoral composition. This

arises from the effect of relative prices on resource growth, re

source allocation across sectors, and productivity levels and tech

nological change. Thus study results for Argentina indicate that

the economy is price responsive. Analysis of the Chilean data

produced a similar result.

In many countries an important component of the growth in

agricultural output comes from technical change. In the Thailand

study, however, the main source of growth was land expansion,

which was also price responsive, subject to capital constraints. In

addition to land expansion, there was an increase in productivity
that was positively related to schooling, irrigation, agricultural re

search, and agricultural terms of trade. Analysis of the data in the

Indian Punjab, using the choice of technique approach, showed

a strong response to the introduction of high-yielding varieties and
advanced technology packages. The pace of the introduction was

influenced by prices and constrained by capital.
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FOOD

CONSUMPTION

AND

NUTRITION

POLICY

PROGRAM

Research in the Food Consumption and Nutrition Policy Program

seeks to contribute to the knowledge and understanding of how

public policies affect real incomes, food consumption, and nutrition

of low-income households and individuals within these households

in order to assist in policy formulation and implementation. This

is accomplished through the generation of new conceptual and

empirical knowledge, the development and testing of new methods

of food policy analysis, and the interaction with policy analysts,

advisors, and policymakers. Emphasis is placed on understanding

the processes through which the effects of these policies occur.

Carefully selected empirical case studies provide the basis for

generalized findings.

During 1987 the Consumption and Nutrition Policy Program

focused its research efforts on the effects of food price and subsidy

policies, technological change in agriculture, increasing commer

cialization of semisubsistence agriculture, and seasonality. In ad

dition, the program examined women's roles in the process of

shifting agricultural practices and technologies and the implications

for food consumption and nutrition, and initiated research on the

issue of famine.

lor 1:

FOOD PRICE AND

SUBSIDY POLICIES
THE PHILIPPINE PILOT SUBSIDY SCHEME

lor 12 months beginning in mid-1983 the Philippine government

discounted the prices of rice and edible oil in villages in three

areas of the country where malnutrition and poverty were severe.

Other villages in the areas, serving as a control, received no sub

sidy. A nutrition education component was also included. In The

Pilot Food Price Subsidy Scheme in the Philippines: Its Impact

on Income, Food Consumption, and Nutritional Status, Research

Report 61
, Marito Garcia and Per Pinstrup-Andersen analyze the

data collected from a random sample of 840 households selected

from the 14 villages. They also interviewed individual members of

a subsample of 140 households to determine how the additional

food was distributed among household members. The study finds

that the subsidy increased both income and calorie consumption by
about 7 percent. Calorie intakes of adult males increased the most

(13.4 percent) and that of female preschoolers the least (4.7 per

cent) (see Figure 1 5). In spite of this bias toward adults, preschool-

age children receiving the subsidy showed a marked improvement

in their weight-for-age. Results from the nutrition education com

ponent were mixed. Nutrition education in conjunction with a sub

sidy seems to have had some effect, but nutrition education alone

had none.

The report indicates that the Philippine pilot subsidy scheme

was cost-effective, first, because it was targeted geographically,

thus eliminating the cost of determining which households or indi

viduals should receive the subsidy, and second, because its ad

ministrative costs were low. Its aim was to reach low-income

households. If it was meant only to reach malnourished children,

a program targeted to them would have been more cost-effective.

Because the subsidy used existing infrastructure, its admin

istrative costs were only about 9 percent of the total cost. The
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Figure 15
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food itself accounted for 84 percent and an incentive payment to

retailers took 7 percent.

PAKISTAN

The Pakistan wheat flour ration system was originally designed

to allocate scarce supplies, but by the middle of the 1970s, it

functioned mainly as a poverty alleviation program providing a

limited quota of subsidized flour primarily to urban consumers.

The cost of the system fluctuated with levels of domestic wheat

production, reaching a high of 13.2 percent of government current

expenditures in 1973/74 and a low of 1.7 percent in 1983/84. In

1984/85 and 1985/86, the cost increased to 3.1 percent of current

expenditures.

By 1 986 therewas a wide discrepancy between the quantities

of subsidized wheat released to mills to be processed and sold

to the ration shops and the quantities of flour purchased by con

sumers from the ration shops. Although 3.1 million tons of subsi

dized wheat flour were released by the government in 1985/86,

extrapolation from three consumer surveys undertaken by IFPRI

with the Pakistan Institute of Development Economics and Gallup
Pakistan accounted for only 950,000 tons. This resulted in the

government replacing the two-tiered flour pricing system with a

one-price wheat subsidy in April 1987.

Preliminary research indicates that this new system should

produce a net savings of only 20 percent of the subsidy bill that

would have occurred in 1987/88 under the old system, but should

result in aggregate consumer savings. However, there would be

an estimated increase in the cost of living of 1 .7 percent for the

poorest third of the urban population if they used the ration system,
though slightly more than half of the poorest third of the urban

population did not use the ration system. For this group the cost

of living declined following the implementation of the new system.

The new system requires that the government absorb all

costs of storage and interregional transport of wheat. There is little

role for private merchants except as retailers. Moreover, if the

volume the government handles increases due to the limited pri

vate incentives, the fiscal cost of the new general subsidy will

increase, as it will whenever the government raises procurement

prices without a corresponding increase in release prices.

MAIZE PRICE AND MARKETING POLICIES IN ZAMBIA

IFPRI's research on maize production and marketing in Zambia

is examining the commercialization of maize in different parts of

the country and the role of maize pricing and marketing policies

in this process. Analysis of aggregate provincial production and

marketing data for the traditional sector producers in the 1970s

shows that the consumer maize subsidy increased the proportion

of sales to production and thus the degree of commercialization

of maize for the Eastern Province and other nonline-of-rail prov

inces and not for line-of-rail provinces. In addition increased pro

ducer prices for maize had a positive effect on production and

sales of maize. However, in the line-of-rail provinces, it was the

prices set in the current year that affected production in that year,
while in the nonline-of-rail provinces the previous year's lagged

producer prices positively affected production and sales. There

were sequential producer price increases for maize and its com-
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peting crops in different years during most of the period in the

1970s for which smallholder production data are available. The

competing crop prices show the expected negative effect on pro

duction of maize, the effect being much stronger in the line-of-rail

provinces.

The results indicate that consumer price subsidies for maize

did reduce on-farm storage of maize and increased commercial

ization in the outlying provinces. This is likely to be the effect of

the panterritorial producer pricing policy that effectively increases

the real prices for outlying provinces and widens the spread be

tween producer prices received and the subsidized consumer

prices for maize. Beneficiaries of this policy are expected to be

both the large surplus producers and the small farmers who are

the major purchasers of the subsidized maize meal.

I he

TECHNOLOGICAL CHANGE

IN AGRICULTURE

I he progress of technological change in agriculture and its

consequences for improvements in living standards, in general,

and food and nutrition levels, in particular, is currently being re

searched in several countries. The distribution of benefits from

technological change in agriculture will be influenced by the extent
of the growth linkage effects and off-farm employment generation

in rural areas. The importance of infrastructure development for

the growth of the off-farm economy also is central to this work.

RURAL BANGLADESH

Previous analysis of the role of the food-for-work program has

examined the creation of irrigation and related water control infra

structure to determine its effects on the levels of food consumption

and nutrition of the rural households. It was postulated that these

effects occurred due to the increased agricultural production pos

sible with adoption of improved technologies and the off-farm em

ployment effects of these increases. Analysis in 1987 examined

the additional consequences of physical infrastructure availability

in relation to the adoption of new agricultural technologies to deter

mine improvements in the levels of food consumption and nutrition

of the population.

Results indicate that when contrasting the living conditions

of people under varying levels of infrastructure development, the

emerging pattern is not entirely clear-cut. However, when the vil

lages at the very top and at the very bottom of the infrastructure

scale are contrasted, significant differences emerge. Households

at all income deciles in the villages with better infrastructure had

significantly higher levels of total consumption expenditures,

caloric intake, caloric adequacy, and protein adequacy. Improve

ments in caloric intake and adequacy were especially pronounced

for the lowest two income quintiles. Multivariate analysis of house

hold food intake showed that although increments in household

income significantly increased dietary caloric intakes, the degree

of infrastructure development, holding income constant, had an

additional positive effect. This positive effect of infrastructure on

caloric intake and adequacy was found to be particularly important

for the lowest income groups (Figure 16). In addition, results
indi-
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Figure 16

Dietary improvements with better

infrastructure in rural Bangladesh
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cate that although caloric intakes and adequacy were increasing
for the lowest income groups, the cost of food purchases was not.

In contrast, when adoption of improved agricultural technologies

occurred without improvements in infrastructure, these food con

sumption benefits accrued mainly to the upper income groups.

Expenditures for health and transportation were also higher

in the villages with more infrastructure, reflecting an even higher

use of these services. Postweaning child nutritional status was

also found to be significantly improved by household income,

caloric intakes of households, and the reduced incidence and

duration of diseases all of which are positively affected by infra

structure.

ZAMBW

Research on the consumption and nutrition effects of technological

change in Zambia indicate that the intake of food nutrients is

sharply higher in both small and large farm households in areas

with a high rate of adoption of new agricultural technologies.

Plateau areas have a higher degree of seasonality in consumption

than the valley areas, and this appears to be a more acute problem

in the low-adopting areas because of their lower level of consumption
overall. Among the cereals purchased, maize purchases predomi

nate among the smaller scale farmers, whereas rice purchases

predominate among the larger farmers.

The improvement in use of agricultural technologies is posi

tively associated with the levels of food consumption at the house

hold level. However, consumption by small-farm households even

in these areas appears to be inadequate. Cereal purchase patterns

indicate that it is the poorer areas and the small-farm households

that depend most on purchases of the basic staple maize. Since

these prices would rise drastically with the elimination of consumer

food subsidies, these households would be among the worst hit

in rural areas.

he

COMMERCIALIZATION OF

AGRICULTURE

I he commercialization of agriculture is a cornerstone of eco

nomic development in many developing countries. Proponents of
strategies advocating an emphasis on commercial crops, or cash

crops, see this as a means of generating and saving foreign ex

change, increasing the incomes of the rural smallholder, providing
employment for the landless, and stimulating growth linkages with
other segments of the country.

Critics of accelerating the production of export crops/cash

crops have argued that not only have the economic benefits not

materialized, but in some cases the transition to commercial agri

culture has had a negative effect on staple food production and

hence on national and household-level food security. Many of the
most contentious issues in the food crop/cash crop debate have

revolved around the effect of commercial agriculture on small-farm

households.

Source: Shubh Kumar.
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A number of in-depth case studies on the effects of commer

cialization and specialization in semisubsistence agriculture were

completed or ongoing in 1987, including those on the production

of sugarcane in Kenya, tea and potato in Rwanda, irrigated rice

in The Gambia, dairy development in India, and sugarcane produc

tion in the Philippines.

KENY4

The effects of a shift from maize to sugarcane production in Kenya

were examined in Income and Nutritional Effects of the Commer

cialization ofAgriculture in Southwestern Kenya, Research Report

63, by Eileen T. Kennedy and Bruce Cogill. In a comparison of

sugar and nonsugar farmers in South Nyanza, the study found

that in 1984/85 sugar farmers earned an average of 670 Kenya

shillings per capita more than nonsugar farmers, while their energy
consumption was the same at about 2,600 kilocalories per adult

equivalent per day. The study was based on a cross-sectoral

analysis with baseline information collected in a cohort of "new
entrant"

farmers prior to their entry into the sugarcane scheme.

According to this study, the remarkable gains in income for

South Nyanza's sugar growers have not led to better preschooler

nutritional status, nor has there been a decline in child morbidity.

The report finds no significant differences in average length-for

age (a measure of longer-term nutritional status) among children

from sugar- and nonsugar-growing households, or among families

of different income quartiles.

The report suggests two reasons why income gains did not

translate into gains in health and nutrition. First, income from cash

crops in Kenya is perceived as "men's
income."

Survey data indi

cate that much of the increase in income is spent on better housing
and on school fees expenditures that are considered men's re

sponsibilities. (On the other hand, sugarcane-growing is not found

to have an adverse effect either on women's income or on women's

time available for nurturing.) Second, health and sanitation are so

poor in South Nyanza that the majority of children are sick at any

given time, no matter what their income status. Data show that

the presence or absence of latrines is one of the biggest factors

in improving health. Therefore, improving incomes may not be the

key to better health unless income-raising programs are combined

with programs to persuade farmers to spend a greater share of

incremental income on improved sanitation and health care, as

well as food.

In a follow-up study completed in 1987, data on the "new

entrant"

farmers were collected following a two-and-a-half-year

period when payment for the first sugarcane crop was received.

Prior to entry into sugarcane production, the incomes of the

nonsugarcane producers and the new entrant group were virtually

identical. In the follow-up study, preliminary data indicate that in

comes of the new entrants are now higher than the nonsugarcane

producers, substantiating the findings reported in Research Report

63. The follow-up study also confirms that despite the higher in

comes of sugarcane producers, the health and nutritional status

of preschoolers from these households are no different than those

of children from nonsugarcane-producing households.



44 RESEARCH RESULTS

RWANDA

Northwest Rwanda is one of Sub-Saharan Africa's most densely
populated areas, with districts with population densities ranging

between 400 and 600 people per square kilometer. IFPRI has

been examining the potential and effects of increased market in

tegration of subsistence agriculture in this region in collaboration

with the University of Goettingen. Analysis of the data set collected

at the houshold level of this study site is ongoing.

In the study area population growth was 4 percent per year

in the mid-1980s, and average farm size was 0.7 hectare. To

maintain current levels of income and food security, output per

unit of land has to rise drastically.

Grouping of farms in quartiles by farm size shows that the

top 25 percent (with an average of 1 .53 hectares) has farms 6.7

times larger than the bottom quartile (0.23 hectare). However, per

capita agricultural income in the top quartile was only 2.1 times

higher than that at the bottom, suggesting smaller farms make up
for a large proportion of the difference in size by higher land

productivity. Even the farms in the top quartile are subsistence-

oriented. On average about 71 percent of the production is con

sumed on all farms (see Figure 17). Commercialization of the rural

economy results mainly from households "selling
labor"

on the

local labor market and only to a smaller extent from selling agricul

tural produce.

Production patterns of crops differ by farm size. Most notably,

the share of sweet potato is much higher in smaller farms and is

a main source for maintaining household-level food security from

intensified own-food production when farm size is reduced in the

course of fragmentation of farms due to population pressure. The

sweet potato should therefore be a prime candidate for research

and extension activities to increase its productivity for the benefit

of the smallest farmers.

Figure 17

Patterns of farm size, income, and agricultural production used for

consumption, Rwanda, 1986
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THE GAMBIA

In The Gambia, a case of technological change and commercial

ization of agriculture is being studied at a location where double

crop irrigated rice has been introduced. In this area labor during
the wet season is a constraint. Increased labor productivity due

to new rice technology was found to pull labor away from other

crop production, especially from upland coarse grains and

groundnuts and from traditional swamp rice. An analysis tracing
the substitution effects in labor allocation to production, by means

of production functions estimated for the same crop groups, shows

that for any additional ton of rice produced in the new scheme,

390 kilograms of other cereals (millet, sorghum, traditional rice)
and 400 kilograms of groundnuts were forgone. Thus for U.S.

$1.00 incrementally earned in the new rice, 71 cents of income

in other wet season crop production is given up.

Average labor productivity in upland crops exceeded labor

productivity in partly water-controlled rice production but did not

exceed production under fully water-controlled conditions (which

benefits from a substantial subsidy on the irrigation infrastructure).

Yet marginal returns to labor in upland crops (both millets and

groundnuts) were higher than in the new rice fields in the 1985

wet season. The low marginal labor productivity, despite high av

erage labor productivity in the fully water-controlled rice, does not

come as a surprise. Farmers participating in the scheme are under

considerable pressure to perform work tasks defined by the proj

ect's management on a given schedule. This is geared toward

maximizing yields rather than to equating marginal returns with

marginal (opportunity) costs of labor.

Labor productivity is highest in the fields of the technology type

thatwas largely incorporated into communal food production under

the supervision of the male heads of households. Women have

benefited less than men from the new technology, on the produc

tion and income-earning side. For the households as a whole,

however, favorable income and food supply effectswere identified,

along with the major substitution effects in labor allocation.

Seasonality in food consumptionwas found to be pronounced

among the poorest 50 percent. In the wet
"hungry"

season per

capita daily calorie consumption in the bottom quartile of per capita

total expenditure was, on average, 13 percent below the level of

the dry season; 49 percent of the households in that group were

below 80 percent of recommended requirement levels of calorie

consumption, whereas only 2 percent in the top quartile were

below. The main rural consumption policy issue at the location is

an effective increase in calorie consumption of low-income people

in thewet season. A high correlation was found between per capita

income (or total expenditure) and calorie consumption, whereas

availability of cereals from own production and calorie consumption

were less correlated. This suggests that income (including the

income value of cereals produced) is more important for consump

tion and household food security than simply the production of

cereals.
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THE PHILIPPINES

Philippine policymakers are under pressure to increase agricultural

exports because of an enormous foreign debt. In the past, sugar

and coconuts have provided the bulk of foreign exchange earnings

from agriculture, but because future world demand for these prod

ucts is not perceived to be strong and because of a desire to diversify
the agricultural export base, attention has focused on what is refer

red to as the
"nontraditional"

export crop sector, which includes

bananas, cacao, rubber, palm oil, and coffee. Much of the expan

sion of export crop production over the past decade has taken

place on the southern island ofMindanao, where corn has tradition

ally been the predominant crop and an important staple of low-in

come groups.

During 1987 work continued on an analysis of data from 500

corn- and sugar-producing households to determine the income

and nutrition effects of an export-led strategy.

The study indicates that with the introduction of sugar, land

tenancy patterns deteriorated. Only about 5 percent of households

primarily engaged in corn production were landless, which in

creased to 50 percent for households primarily engaged in sugar

production. Sugar was found to be two-and-one-half times more

profitable than corn, primarily because of corn's declining produc

tivity. Whereas two-thirds of the labor devoted to corn production

was provided by family and one-third hired in, these statistics were

reversed for sugar. For both the sugar- and corn-producing house

holds, about 29 percent of all income came from nonagricultural

sources. Sugar households that kept their land had higher incomes

on average than corn households. Because higher priced calories

were purchased by higher income households, a doubling of in

come at middle income levels led to less than a 1 0 percent increase

in calorie availability. In addition, the extra calories available at

higher incomes went primarily to adults who even at low-income

levels were already meeting their recommended calorie intakes

(see Figure 18). Because of low calorie intakes and high morbidity

levels, the nutritional status of sugar household preschoolers was

no better than that of their corn household counterparts once

breastfeeding had stopped.

Figure 18

Calorie adequacy ratios in Mindanao, the Philippines, by income

quintile, 1984/85

1.20

Mothers

1.10
^)0^

Fathers

1.00

0.90

0.80

0.70

Preschoolers

1 2 3 4 5

Low income High income

Source: Howarth Bouis.

Note: Expenditure is used as a proxy tor income.



RESEARCH RESULTS 47

COOPERATIVE DA\R\ DEVELOPMENT IN INDM

Cooperatives and the Commercialization of Milk Production in

India: A Literature Review, IFPRI Working Paper on Commercial

ization of Agriculture and Nutrition No. 2, by Harold Alderman,
George Mergos, and Roger Slade, synthesizes the extensive liter

ature on Operation Flood, one of the largest and most controversial

programs to integrate semisubsistence food production and urban

markets in the world.Whereas the literature discusses the potential

of technological change, mainly in terms of crossbred cattle, less

attention to input supply or price issues was noted.

The original goals of Operation Flood were formulated in

terms of providing milk to urban markets and increasing domestic
supply. However, as the program grew and obtained more atten

tion nationwide, its supporters also stressed the potential of the

program to raise incomes of the rural poor and improve nutrition,

both in the cities and villages. Quite naturally, the program's critics

attempted to evaluate the program on such grounds. Although

there has been much discussion of the increased income of dairy
producers, and some evidence, there is less data on the distribu

tion of gains and on nutritional impact. The review served to identify
knowledge gaps and research priorities.

Some of these priorities have been addressed in a study of

cooperative dairies in Karnataka. While the program in Karnataka

is not directly administered under Operation Flood, it follows the

cooperative structure and strategy of the larger program. Coopera

tive DairyDevelopment in Karnataka, India: AnAssessment, IFPRI

Research Report No. 64, by Harold Alderman, reports that the

project was successful in encouraging a shift to crossbred cows,

but less successful in promoting the cultivation of fodder or the

use of concentrates. Even farmers who used crossbred cows often

purchased them rather than bred them with domestic stocks and

foreign sires. The total impact of the project is a nearly 1 00 percent

increase of milk produced, an even greater increase in milk mar

keted, and an 8 percent increase in farm household expenditures

in the sample of 42 villages with cooperatives compared with 20

nearby villages. Although absolute increases in production and

incomes were higher in the largest landowning groups, landless

households also increased their incomes.

One of the effects of the project is higher prices for milk.

These led to decreases in milk consumption, a process that is

furthered by the presence of the cooperatives, after accounting

for incomes and prices. The net effect on nutrient consumption,

however, is influenced by both the income gains and the substitu

tion of other foods for milk. The study of nutrient intakes and

consumer demand of the milk producers and their neighbors in

Karnataka suggests that any nutritional goals are better met by

enhancing incomes and that well-intentioned policies to keep milk

prices low are detrimental to the production goals of the project

and, at the same time, unwarranted in terms of nutrition.
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SEASONALITYQ
^Seasonality is an integral part of all facets ofwork and welfare

for agricultural households. It has consequently figured prominently

in much of the in-depth research that has been undertaken by
IFPRI. However, with attention on the issues of production variabil

ity with technological change, the role of seasonal characteristics

has taken on an added significance. Work in Sub-Saharan Africa

and elsewhere suggests that there may be a causal link between

seasonal food shortages and the household's ability to produce

the next crop. If this is triggered by a single poor crop, and is

accompanied by a reduction in the use of new agricultural

technologies, it could potentially accentuate year-to-year produc

tion fluctuations as well. An effort is now under way to examine

the relationships between household level seasonal food inse

curity, malnutrition, and agricultural production characteristics and

productivity.

I
FAMINE RESEARCH

n 1987 a research project was initiated on famine in Africa. The

objective of the research is to improve the basis for cost-effective

developmental policies that combat the causes and consequences

of famines.

The famines in selected countries in Sub-Saharan Africa re

quire in-depth diagnosis of their causes to mitigate their conse

quences and preclude their recurrence. The study applies an

ecological, economic, and social framework to a country-specific

analysis, and focuses the research on types of famine events that

can be alleviated largely by improved food policy. In order to

identify effective and efficient relief and rehabilitation policies, the

study looks especially into how food and labor markets work in

the context of famines and how different groups of households

cope.

A WOMEN IN AGRICULTURE

, ccumulating literature on the role of women in agriculture

has indicated that rural women, irrespective of their geographical

location, perform a wide range of activities in agricultural produc

tion, processing, marketing, and consumption. Their role is prob

ably most significant in smallholder agriculture and in low-income

households in ensuring food security. Available evidence also in

dicates that with technological change in agriculture, women's

employment and work also increase. This may be expected given

the emphasis on labor-intensive technologies that have been con

sidered appropriate for Third World agriculture. While this is no

doubt desirable, it has been pointed out that if the design and

dissemination of the agricultural technologies and associated in

puts/training do not consider the activities and roles of women,
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the full productivity and welfare gains possible may not be

achieved.

Given the importance the CGIAR system places on obtaining
maximum productivity and welfare gains from the new agricultural

technologies, this issue has policy relevance both for characteristics

of adaptive research and institutions for delivery of agricultural

inputs and services. In most of IFPRI's research on the food con

sumption and nutrition implications of shifts in agricultural practices

and technologies, the question of women's roles in the process

is also being examined.

Labor input in agricultural field work by women in the aggre

gate ranges from about 1 4 percent of household labor inMindanao,

the Philippines, to 55 percent in Zambia (see Figure 1 9). In general

the higher the degree of hired labor input, the lower the proportion

of women's share of household labor input in agriculture, indicating
a high degree of substitution between them. This is probably due

to the work requirement for other nonfarm activities, as well as

that related to the use of hired labor, such as meals for workers.

A more complete time inventory of household members in a study
on Nepal indicated that of the total recorded work time for women

of 9.3 hours daily, only a third was spent on agricultural work, with

the rest split between food processing, cooking, and collection

activities for fuel, water, and fodder for animals.

With changes in agricultural technologies that increase labor

demand, it is found that household labor input, including women's

labor, increases in most cases. Results from The Gambia, Zambia,

and Guatemala all point to a higher substitution effect of improved

Figure 19

Variations in women's role in crop production, 1980s

Percent of total labor

75

50

25

i hll i.i
All

Nepal

Corn Sugar

Philippines

I
Corn All All

Kenya Zambia Gambia

.
All

Guatemala

Family labor Hired labor

Men

Women

Children

Source: Based on data from Food Consumption and Nutrition Policy Program.

Note: Child labor for Nepal, Zambia, and The Gambia is insignificant.



50 RESEARCH RESULTS

technologies on women's labor input than an income effect. How

ever, in two sugar-producing areas studied, Southwestern Kenya

and Mindanao, the Philippines, an increase in overall labordemand

in both cases brought about by a shift from corn to sugar produc

tion was not associated with an increase in household labor input

or women's labor input. In the Kenya study, it was the
outgrowers'

scheme that provided the bulk of the labor for the sugar crop, and

in the Philippines hired labor provided over two-thirds of the labor

for this crop.

Results from all the case studies undertaken also indicate

that women's cropwise labor input varies greatly. This appears to

be a function of the role of the crop in the household's economy

vis-a-vis women's role and to a much smaller extent a cropwise

specialization by gender.Women's roles also vary by geographical

location. In theWest African farming setting ofThe Gambia, where

men are also substantially responsible for household food produc

tion, women's farming activities are primarily in traditional rice to

supplement the diet and to generate cash. With the introduction

of new technologies in irrigated rice, men's focus shifted increas

ingly from millet to rice. Women shifted from swamp rice, which

was converted to irrigated rice, to groundnuts and cotton. In Zam

bia, on the other hand, women's labor goes primarily to the food

crops, which they manage jointly with the men, and to a smaller

extent to the cash crops. Their independent crop production activi

ties are largely maize and groundnuts, both of which are intended

primarily for home consumption. Onlywomen from female-headed

households, which are on average about 30 percent of rural house

holds in Zambia, are likely to manage cash crops independently.

In addition to the labor input and decisionmaking for agricul

tural production, the other activities by women also have a role

in family welfare. Results from the Philippines, Nepal, and Zambia

indicate that women's wage rates, incomes, and time allocation

patterns are among the significant factors explaining child nutrition.

Work is currently also under way in Pakistan on women's roles

in household and market production, decisionmaking, and food

security.

mMm^ur

NEW INITIATIVES

uring 1987 efforts to exploit the data bases already col

lected were investigated. Five new areas of potential research

were identified. These include analysis of data sets for Kenya and

the Philippines to determine the interaction between a family's

access to farmland and its food consumption and nutrition; the

examination of credit markets in Pakistan and Africa, principally
to assess their role in stabilizing poor people's levels of consump

tion; research on the effect of alternative patterns of technical

change in agriculture on human health; a study of food production
and consumption in an urban context; and an exploration of the

effect on agricultural research planning of major recent advances

in the understanding of population change.
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INTERNATIONAL

FOOD TRADE

AND FOOD

SECURITY

PROGRAM

Developing countries typically have open economies in which agri

culture is of substantial, if not dominant, importance. From a do

mestic perspective, a country's trade and macroeconomic policies

affect its ability to meet short-term food consumption needs and

the structure of incentives for growth in food production as well

as in both nonfood agricultural and nonagricultural sectors. In the

international context, world market conditions often significantly

influence a developing country's food system. Thus trade and

macroeconomic issues are intimately related to the economic

analysis of the means to promote agricultural growth and to satisfy

food consumption needs in developing countries.

Research in the International Food Trade and Food Security
Program examines both the domestic and international issues

associated with international trade. This involves the analysis of

national trade policies and specific food supply programs of de

veloping countries, including short-run supply management for

food security and the long-run effects of various trade and
macro-

economic policies on production incentives and growth in agricul

ture. In addition research examines the international policy issues

related to food, including agricultural trade among developing
countries and protectionism in light of forthcoming multilateral agri

cultural trade negotiations.

During 1987 research specifically focused on national food

security, the long-term implications of trade and exchange rate

policies in Latin America and Asia, food aid and its implications

for filling import gaps and domestic demand, and structural adjust

ment programs and prospects for export growth in Sub-Saharan

Africa.

I he

NATIONAL FOOD SUPPLY

MANAGEMENT

I he primary goal of national food policy is to provide sufficient

stable food supplies at minimum social costs. Food consumption

policies in developing countries are inextricably tied to food import

policies and are constrained by a government's budget, trade, and

balance of payments.

Appropriate policies for managing food supplies are essential

for national food security. During 1987 IFPRI examined the pro

curement, storage, and trade operations related to specific national

policy objectives in Pakistan and Kenya.

PAKISTAN

The Trade Program continued its analysis of the setting and pros

pects for wheat production and consumption in Pakistan and the

appropriate price, storage, and trade policies to offset fluctuations

in production. In abnormally good crop years, Pakistan produces

a surplus of wheat, while in poor years imports are required. Re

search focused on circumstances warranting wheat storage or

export after a good crop year. The analysis suggests that with

prevailing world prices, surpluses should be exported. Only ifworld

prices fall below U.S. $90 per ton would holding stocks for
inter-

annual supply stabilization be efficient. In addition, a comparison

of two policies the present policy of holding official prices steady

regardless of the size of the crop and a policy that would allow
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Figure 20

Fiscal costs of various selling
prices of wheat, Pakistan
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official prices to vary with changes in domestic supply found that

a small degree of official price flexibilitywould stabilize farm income

and lower average government cost.

The cost savings resulting from this shift in interannual price,

trade, and storage policies are much smaller, however, than pos

sible savings from changes in the seasonal price policy. The gov

ernment's recent decision to disband the ration shop system and

sell all wheat at a fixed price, which is only marginally higher than

its buying price, fundamentally changed the relationship of the

government to the private market. Farmers, traders, and millers,

who traditionally stored most of the harvested crop for consumption

or later sale, have lost the incentive for private storage.

The present buying and selling prices threaten to cost the

government even more than the old ration shop system. Research

indicates that the estimated savings of moving from the present

policy to one that allows for a 15 percent seasonal price rise the

recent historical average would be about U.S. $100 million an

nually and would result in considerably higher participation by
private agents in storage and marketing (see Figure 20). Costs to

consumers would be no higher than under the old system and

represent a reduction in real consumer income of less than 0.5

percent in comparison with the present policy.

KENYA

White maize is the staple food of Kenya. Historically, during normal
weather years, Kenya has been able to meet its consumption

needs through domestic production. However, Kenya faced severe

shortages in 1980 and 1984 and excess supply in 1986. Focusing
on these fluctuations in domestic production, IFPRI research

examined the appropriate storage, trade, and price policies for

maize given potential large fluctuations in domestic production.

The Kenyan government has three conflicting objectives: keeping
prices stable and imports and expenditures to a minimum.

Results suggest that the Kenyan government's policy pro

posal of defending floor and ceiling prices for maize could better

meet its objectives if official government prices varied based on

the world price, the level of opening government stocks, and the

size of domestic production. A small degree of official price flexi

bility would lead to significant savings. Although official prices have
not been flexible in the past, the government's inability to provide
sufficient fiscal resources to enforce those prices has led to wide

swings from year to year in the unofficial markets where most

consumers buy maize. Consequently, a policy that allows for some
official price flexibilitybut one that could still be financed could

reduce price instability for the average consumer.

The research also indicates that there is no one optimal

government stock level, and that the most appropriate closing
stock level in any one year depends on the opening stock level,
domestic production, and the world price.

A
TRADE AND EXCHANGE

RATE POLICIES

major area of research within the program is the effect

on production incentives, growth, and employment in agriculture
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of trade and exchange rate policies. During 1987 a study on the

Philippines was published, a study focusing on Colombia was

completed, and studies focusing on Peru, Argentina, Chile, and
Thailand were ongoing. Research continued on a study with the

World Bank focusing on Asia, Africa, North Africa/Middle East,
and Latin America. A policy workshop was held in Annapolis,
Maryland, U.S.A., in May 1987 in which the IFPRI studies on

Argentina, Chile, Colombia, the Philippines, Peru, Nigeria, and
Zaire were presented and discussed (see Outreach section).

THE PHILIPPINES

In Production Incentives in Philippine Agriculture: Effects of Trade

and Exchange Rate Policies, Research Report 59, by Romeo M.

Bautista, government trade policy favoring import-competing in

dustrial goods over agricultural exports is examined. This 1987

report finds that during the period 1950-83, agriculture's share of

total exports declined from 90 to 40 percent.

From the mid-1970s to the early 1980s, massive foreign bor

rowing sustained an unrealistic exchange rate, which contributed

to a balance-of-payments crisis in 1 983. This overvalued exchange

rate pulled resources out of agriculture, benefiting the home goods

sector, which largely consists of nontradable industrial goods and

root crops, fruits, and vegetables too costly to market overseas.

The report shows that tariffs causing a 10 percent rise in the

domestic price of importable goods would cause a 6.6 percent

decline in the price of agricultural exports relative to home goods.

In addition trade restrictions led to an overvaluation of the Philip
pine peso by 100 percent during 1950-61, by 44 percent during
1962-69, and by 20 percent during 1970-80. As trade policy be

came less restrictive in the 1 970s, trade deficits and terms-of-trade

movements increased their relative contributions to exchange rate

misalignment. During 1975-80 the three together reduced domes
tic agricultural prices relative to home goods by 19 percent and

relative to nonagricultural goods by 25 percent.

The report concludes that policymakers need to look closely

at trade and macroeconomic policies that determine the real ex

change rate. Monetary policy, government spending, nominal

exchange rate policy, and the industrial protection system signif

icantly influence agricultural production incentives through their

effects on the real exchange rate. A more open trade regime would

improve agricultural prices, stimulate farm productivity, and in

crease rural incomes, which, through rural growth linkages, would

also lead to a rapid expansion of output and employment through

out the economy.

COLOMBIA

A related study on the effect of trade and exchange rate policies

on Colombian agriculture was completed in 1987. Between 1967

and 1974 Colombia experienced growth rates of 6.4 percent a

year. A steady decline in the rate since 1975 was associated with

the fiscal and monetary management of the coffee boom of 1 975-

79 and the growing size of the government sector and fiscal deficit,

which led to a sharp deterioration of the country's competitive

position abroad and to substantial losses in international reserves

in the first half of the eighties. In addition the marijuana and cocaine

drug boom, which could not be quantified due to the lack of data,
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contributed to the appreciation of the real exchange rate.

The coffee boom is characterized first by a large increase in

the external price of coffee and later by a large increase in the

volume of coffee exports. The increase in coffee prices increased

the real income of Colombians and reduced the incentives to

produce in export activities other than coffee as well as in import-

competing activities. The developments on the fiscal side were

characterized by an increase in government investment and cur

rent expenditure financed initially through foreign borrowing and

later, in an increasing proportion, through money creation. The

increase in government expenditure was biased toward domestic

goods and wages and salaries, which pressured the internal price

level of home goods and produced an appreciation of the Colom

bian peso. Thus the increase in total expenditure induced by higher

coffee prices and government expenditure led to a reduction in

the real exchange rate, and this discouraged the production of

noncoffee export activities in agriculture and industry as well as

import-competing activities (see Figure 21).

Figure 21

Relative export prices of coffee, noncoffee agricultural products,

manufactured goods, and the terms of trade, Colombia, 1970-83
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PERU

Since the mid-1960s, the economy of Peru has experienced a

myriad of policy interventions that have closed the economy to

manufactured imports and isolated most domestic prices from

world price movements, all part of an import-substitution industrial

ization strategy. Research to measure the effects of trade policy

on the structure of relative prices and on household expenditures

and real incomes was completed in 1987. A base period of 1964-

68, when the Peruvian industrial sector received a substantial

increase in protection, as measured by an increase in the average

equivalent tariffs from 71 to 133 percent, was compared to 1969-

73, a period of rapid increases in the level of industrial protection

and high market intervention, and 1978-82, a period that included
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an attempt to liberalize trade in the industrial sector. During
1969-

73 average equivalent tariffs nearly doubled to 256 percent. This

period coincided with a higher degree of intervention in the market

ing of food products.

The deterioration in incentives to agriculture observed during
the mid-1960s and the 1970s arose primarily through a persistent

decline of the real exchange rate resulting from the rise in nontrad

able prices induced by high protection. Agricultural export perfor

mance declined and food imports increased. The change in relative

prices induced by the policies caused nontradable food products

to become more expensive relative to tradable (imported) foods.

As a result, there was a major shift in the diet away from traditional

foods to food products made from tradable or imported food stuffs.

Diets of highland dwellers changed most drastically.

During the 1964-68 period the upper half of the income dis

tribution in Lima benefited the most from all price intervention

policies. The combined short- and medium-term effects of the

policies significantly reduced the real incomes of the rural, coastal,

and jungle inhabitants relative to the rest of the population. The

Lima upper income and rural Sierra (highland) populations bene

fited relatively more from the lower food prices because they had

a relatively higher budget share for food, particularly tradable foods

(wheat, rice, milk, and beef).

The income distribution effects of trade liberalization during
1978-82 (relative to a 1964-68 baseline) benefited the urban poor

more than the urban rich in Lima (see Table 2). With the rural

population, the relatively better-off coastal and jungle rural popu

lations would gain compared to the Sierra population. Because

the production of tradables is concentrated in the coastal and

jungle areas, while the highland population consumes mostly trad

able foods, the positive protection of tradable agriculture accentuated

this latter effect. As consumers of tradable foods and producers

of nontradables, the Sierra population was negatively affected by
the relatively high prices for tradable foods arising from the price

support policies that kept wheat, milk, and other tradable foods

above border prices.

Table 2

Effects on consumption and income of trade liberalization in

agricultural products, Peru, 1978-82 in relation to 1964-68

With PriceControls Without Price Controls

Effect on FoodEffect ion Food

Consumption Consumption

Population Income Non- Import Income Non- Import

Group Effect traded able Effect traded able

(percent)

Upper income Lima + 3.5 -5.9 -7.3 + 4.5 -2.4 -2.8

Lower income Lima + 5.4 -0.4 -0.9 + 7.4 + 3.0 + 3.9

Rural Sierra + 1.1 -3.5 -4.1 + 2.0 -1.5 -0.4

Urban non-Lima + 2.8 -3.6 -4.0 + 4.5 -0.5 -0.5

Rural non-Sierra + 10.2 + 4.2 + 3.0 + 6.0 + 1.6 + 2.6

Source: Alberto Valdes.

Note: All effects are measured as percentage changes from the values that

would have prevailed in 1978-82 in the absence of policy changes. These

effects abstract from adjustments in investment and growth.
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THIRD WORLD

Research continued on a comparative study with the World Bank

on the political economy of agricultural pricing policies in 18 de

veloping countries. Preliminary analysis of the measures of price

intervention indicates the magnitude of the effect of the
economy-

wide intervention, which in most countries dominates sector-specific

price policies. If economy-wide policies are disregarded, results

indicate that imported food products were protected at a rate of

approximately 20 percent and agricultural exports were taxed at

close to 1 1 percent (at the official exchange rate) in the study

countries. If, economy-wide intervention is included, however, re

sults for total price intervention show that imported food products

were taxed at 7 percent and exported agricultural products were

taxed at 35-40 percent.

The positive direct protection of production of imported food

at the official exchange rate does not imply that these activities

were not taxed relative to other tradables in the nonagricultural

sector in the study countries. Evidence from several studies shows

positive rates of protection substantially higher than 20 percent

for the industrial sectors.

lood

FOOD A\D

ood aid to developing countries is a valuable resource that can

be used to promote equity and development. During 1 987 research

continued on estimates of food aid needs of 85 developing coun

tries. Using the growth-related assumption that commercial im

ports increase at the same rate of growth as per capita GNP,

these food aid needs are projected to be 36 million tons of cereals

(in wheat equivalent) in 1990, with variability around the trend of

plus orminus 1 0 percent. The variability around the trend by region

is considerably greater (see Figure 22). If the analysis is limited

to the 36 countries that had a per capita GNP in 1 980 of U.S. $500

or less, the estimated food aid needs in 1990 would be 18 million

tons. Ongoing work is examining the sources of production growth

in the 85 countries and how these have changed. Other studies are

being undertaken on the supply-related and demand-related sources

of growth in food consumption in these countries.

IFPRI's continued research on the rural EmploymentGuarantee

Scheme (EGS) in the state of Maharashtra in India reveals how food

aid can be used to sustain the level of household food security during
periods of scarcity due to seasonality and drought and at the same

time create infrastructure assets that help bring about
self-sustain-

ability of the rural economy in the long run. Results indicate that

during periods of seasonal slack greater need for employment is

provided by the scheme.

Workers on the scheme are paid partly in cash and partly in

kind. Although this is financed from domestic resources in India,

such a scheme would be adapted in other countries and financed

through international food aid programs. This would be particularly

appropriate in Sub-Saharan Africawhere problems of food security

and the absence of rural infrastructure are most severe.
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Figure 22

Upper and lower limits of food aid requirements for regions and

subregions, 1985-90
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S
STRUCTURAL ADJUSTMENTS

IN SUB-SAHARAN AFRICA

tructural adjustment policies have been recommended as

part of an effort to solve the external account crisis prevailing in

many developing countries, including some African countries.

These programs include policy reforms in various sectors and,

almost without exception, they pursue outward-oriented trade

strategies. One objective of a structural adjustment program was

examined in 1987: the potential for expansion of agricultural trad

ables in Sub-Saharan Africa. This expansion would result in larger

volumes of exports of agricultural products in addition to an expan

sion in the production of importables, particularly food. Because

of Africa's high concentration in exports of coffee, cocoa, tea, and

groundnut oil, a concern has been expressed by a donor country
that a significant and simultaneous expansion of exports would

result in lower export prices, thus impairing the short-term success

of the adjustment policy.

About three quarters of Sub-Saharan Africa's total agricultural

export earnings came from only six products during 1 962-84. Cof

fee and cocoa accounted for 52 to 59 percent of total agricultural

export earnings during 1 962-65 to 1 981 -84. In contrast, concentra

tion on the import side wasmuch less pronounced, although wheat,

maize, and rice increased over time.
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Several scenarios were studied. In one scenario, all countries

succeed simultaneously in the short run and export promotion and

non-African exporters do not reduce their exports. Under this

scenario the short-run prospects are unfavorable for cocoa and,

to a lesser degree, coffee products. For coffee, it would pay to

expand (in the short run) only if marginal cost were about 50

percent of 1984 export prices. Negative marginal revenues are

projected for any expansion of cocoa exports.

The situation looks much more promising in the medium to

long run. Analysis of Sub-Saharan Africa's past export performance
indicates the loss of market share could be reversed if antiexport

biases were reduced. In addition, Sub-Saharan Africa could take

advantage of trade preferences granted by the European Commu

nity (EC), as there is still idle potential for Sub-Saharan Africa

exports to the EC under preferential access. Third, if Sub-Saharan

Africa moves toward outward-oriented policies, it is unrealistic to

assume that its present export concentration would remain as it

is. The experience in other developing countries has shown that

such a strategy usually results in an expansion of nontraditional

exports, thereby reducing the economic significance of deteriorat

ing terms of trade on traditional export products. Fourth, the pro

motion of intracountry trade within Africa could help widen the

commodity coverage of agricultural exports.
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In order to reach itsmain audience policymakers and researchers

IFPRI publishes and disseminates its research findings; collaborates

on specific projects with institutions in developing countries and other
centers in the CGIAR; and holds workshops, seminars, and confer

ences. Through its collaborative activities and meetings, which pro

vide a forum for decisionmakers and national researchers to alert

Ol TREAOH IFPRI researchers to specific policy problems, IFPRI strengthens
\SVJ l\tnvfn

research capacities in developing countries and ensures that its

findings are applicable. Because of the importance of these activities,

IFPRI continually seeks to widen its outreach efforts. This year the

number of meetings and policy seminars, in particular, increased

significantly.

M PUBLICATIONS

ajor studies based on data analysis and research to

advance methodology, both of which are undertaken in relation

to specific policy issues, are published in the anonymously
ref-

ereed research report series. (A list of the referees appears at

the end of the Publications and Papers section.) These are distrib

uted to researchers and libraries around the world, and, along

with abstracts that summarize the major policy conclusions, to

policymakers in developing and developed countries. In 1987

analyses were also reported in the working paper series on the

commercialization of agriculture and its effects on income and

nutrition; a
"gray"

report series that makes available conference

papers and overviews of policy issues; reprints of journal articles

by IFPRI staff; a food policy statement; newsletters; and a book

published for IFPRI by The Johns Hopkins University Press. This

latter series brings together the expertise of researchers from

IFPRI and other institutions to investigate critical issues in food

policy. A complete list of publications for 1987 is provided in the

next section.

These publications were distributed through the mailing list

and through special requests to more than 13,000 individuals and

organizations, almost half of these being individuals, libraries, edu

cational institutions, research organizations, and government

agencies in the Third World. Address update and reader survey

forms were sent to the entire mailing list this year. Development

issues are communicated to a more general audience as well

through press briefings and press releases. The latter were used

by newspapers and magazines around the world.

IFPRI also made known its research by displaying its publi

cations at international meetings and book fairs in Damascus,

Frankfurt, and various cities in the United States.

I he

COLLABORATION WITH

CENTERS IN THE CGIAR

I he new technologies created by the other centers in the

CGIAR are most effective in increasing food production when

government policies provide the proper environment for their use.
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IFPRI seeks to identify the policies that lead to the adoption and

optimal effectiveness of the new technologies. To this end IFPRI,

as the CGIAR center devoted exclusively to policy research, col

laborates frequently with other centers by supplying data, engaging
in problem identification, and conducting joint research.

Collaborative activities with other CGIAR centers during 1 987

are listed below. More detailed descriptions of some of these

projects are given in the sections dealing with IFPRI's five research

programs.

hh IFPRI is investigating the

effect of investment in irrigation

on rice production and farm in

come in Southeast Asia, the

productivity of alternative invest

ments in irrigation, and the ag
gregate requirements and allo

cation of investment funds for

irrigation in Indonesia and the

Philippines. The International

Rice Research Institute (IRRI)
is involved in the analysis of

water management as it relates

to this irrigation study in the

Philippines.

hh Overall coordination of a

project designed to assess the

outlook for millet and sorghum

in West Africa is being provided

by IFPRI. The other CGIAR cen

ter involved is ICRISAT. The

study is looking at the substitu

tion in consumption of wheat

and rice for traditionally grown

millet and sorghum and the sub

stitution in production of maize

and rice. The magnitude, deter

minants, and consequences of

these substitutions at the house

hold level are being investigated.

IFPRI has posted a postdoctoral

fellow, funded by the Rockefeller

Foundation, at ICRISAT/Niger.

hh IFPRI has been collaborat

ing with the directors general of

the other centers in the CGIAR

on developing a policy paper for

the
centers'

research in Sub-

Saharan Africa.

hh IFPRI is studying the sup

ply and demand prospects for

cassava, with particular refer

ence to its food and feed uses

in the Third World, in collabora

tion with the Centro Internacional

de Agricultura Tropical (CIAT)

and the International Institute of

Tropical Agriculture (IITA). A

workshop, "Trends and Pros

pects of Cassava in the Third
World,"

was held this year (see

Policy Seminars section below).

hh IFPRI is collaborating with

other centers in the CGIAR and

outside organizations to develop
an intercenter approach to the

characterization of agroecolog

ical zones and the integration of

socioeconomic and agroecolog

ical parameters in agricultural

research programs. The direc

tions of future collaboration have

been reported in a book, Agri

cultural Environments, which

draws together the conclusions

of the intercenter meeting held

last year.

hh IFPRI and ICRISAT are col

laborating on a longitudinal

study of household responses

to drought in an area where im

provements in agricultural tech

nologies have taken place, with

an emphasis on investigating
how households can sustain the

production and nutritional levels

of predrought years.

hh With the Centro Interna

cional de Mejoramiento deMaiz

y Trigo (CIMMYT), IFPRI is

analyzing geographically dis

aggregated wheat production

trends in the People's Republic

of China.

hh IFPRI, together with

CIMMYT and the International

Center for Agricultural Research

in the DryAreas (ICARDA), was

involved in a meeting organized

by ICARDA and theTurkish gov

ernment, at which IFPRI was re-
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quested to present a research- of China of sweet and white po-

based policy paper on the role tatoes.

of the high-elevation areas in

West Asia and North Africa in
_ |FPR| a|so has a collabora.

helping to solve the increasing tive ject wjth Qther
.

food deficits in he region. The
tiona| agricultural research cen-

f!?rt*nT
bS PUb"Sh6d

ters- includin9 the International
Dy iuamua. Fertilizer Development Center

hh IFPRI and CIAT are study- (IFDC) and the International Ir-

ing supply and demand trends rigation Management Institute

for cassava and technical change (IIMI). With IFDC, IFPRI is un-

in its production in the People's dertaking a major study of pol-

Republic of China. In conjunc- icies conducive to accelerating
tion with the Centro Internacional fertilizer use in Sub-Saharan

de la Papa (CIP), IFPRI is under- Africa, and the project with IIMI

taking a study of the production examines the efforts of the Philip-

technology, marketing, and util- pine government to make the

ization in the People's Republic irrigation sector more self-reliant.

I
COLLABORATION WITH

INSTITUTIONS IN

DEVELOPING COUNTRIES
FPRI collaborates in a wide variety of settings with institutions

in developing
countriesin data collection, conferences, and re

search. IFPRI staff also interact informally with policymakers and

researchers from these institutions. These activities are mutually
beneficial as they improve the analytical capacity of developing-

country agricultural research systems, allow research results to

be incorporated into policy planning, enable both IFPRI and its

collaborator to improve approaches to and develop appropriate

frameworks for food policy analysis, and focus IFPRI's attention

on national problems and the relationship of research to these

problems.

The interaction with colleagues at IFPRI, where a wide range

of methodological techniques is used in an integrated approach

to food policy research, allows collaborating researchers to further

develop their professional skills in problem definition, project de

sign, survey technique, and data analysis.

The overall increase in analytical capacity within a country

as a result of collaboration helps governments translate unpriori-

tized macroeconomic agendas, such as currency devaluation, into

specific policies that contribute to an overall strategy for develop
ment.

Collaborative research covers a wide range of issues related

to food policy. In 1987 IFPRI collaborated with the following 48

institutions located in developing countries.

AFRICA Ouagadougou, on research on

the substitution in consumption

Burkina Faso
0f wneat and rice for tradition-

hh Centre d'Etudes, de Docu- ally grown millet and sorghum

mentation, de Recherche Eco-
and the substitution in produc-

nomique et Sociale (CEDRES), tion of maize and rice.
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Cote d'lvoire

Centre Ivorien de Recher

ches Economiques et Sociales

(CIRES), Abidjan, on research

on the substitution in consump

tion of wheat and rice for tradi

tionally grown millet and sor

ghum and the substitution in

production of maize and rice.

The Gambia

Programming, Planning,
and Monitoring Unit for the Agri

cultural Sector, Banjul, on stud

ies of irrigation and rice produc

tion policy and the implications

for economic and nutrition-

related programs and policy of

increased commercialization of

agriculture in The Gambia.

Kenya

Kenyatta University, Nai

robi, and the National Council

for Science and Technology,

Nairobi, on research on the ef

fects on food consumption and

nutrition of shifts from semisub-

sistence maize to commercial-

iized sugarcane production in

Kenya.

Food and Nutrition Plan

ning Unit, Ministry of Planning,

Nairobi, on a study to assess

the income and nutritional ef

fects of structural adjustment.

Nigeria

University of Ibadan, Iba-

dan, on analysis of the past

trends and prospects for future

use of cassava as food.

Rwanda

Ministry of Agriculture, Ki

gali, on research on the impli

cations for economic and nutri

tion-related programs and pol

icy of increased commercializa
tion of semisubsistence agricul

ture in Rwanda and on policy
issues for long-term growth in

fertilizer use.

National University of Rwan

da, Butare, on policy issues for

long-term growth in fertilizer use.

Senegal

Institut Senegalais de Re

cherches Agricoles (ISRA), Da

kar, on research on the substi

tution in consumption of wheat

and rice for traditionally grown

millet and sorghum and the sub

stitution in production of maize

and rice.

Sierra Leone

Rice Research Institute,
Rokupr, and University of Sierra

Leone, Fourah Bay, on a com

parison of rice research in Sierra

Leone and Sri Lanka to deter

mine the transferability between

Asia and Africa of lessons

learned in agricultural research,

and especially about relations

between farmers and research

ers.

Zaire

University ofKinshasa, Kin

shasa, on analysis of the past

trends and prospects for future

use of cassava as food.

Zambia

Eastern Province Agricul

tural Development Project of the

Government of Zambia, Chipata,
National Food and Nutrition

Commission, Lusaka, and Rural

Development Studies Bureau of

the University ofZambia, Lusaka,
on a study of the effects of tech

nological change in agriculture

on rural welfare; the impact of

rural infrastructure on agricul

tural development; the factors

affecting the diffusion of new

agricultural technology; and the

food consumption and nutrition

implications of maize price and

marketing policies in Zambia.

Zimbabwe

Department of Physical

Planning, Ministry of Rural and

Urban Development and Local

Government, Harare, on an

analysis of the impact of rural

service infrastructure on agri

cultural and rural development

in Zimbabwe.
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AS\A

Bangladesh

hh Bangladesh Institute of

Development Studies (BIDS),

Dhaka, on a study on issues re

lated to technological diffusion

and its effect on agricultural pro

duction, economic development,
and human welfare; and re

search on the developmental

effects of rural infrastructure.

People's Republic of China

hh Chinese Academy of Agri

cultural Sciences (CAAS), Bei

jing, on analysis with visiting

researchers from
CAAS'

Agri

cultural Economics Institute of

various aspects ofChinese agri

culture, including the changing
demand for livestock products

and productivity growth in rice.

hh Chinese Academy of Sci

ences (CAS), Beijing, on re

search with visiting scholars

from
CAS'

Institute ofGeography
on water management policy

and agricultural productivity in

North China; a project summar

izing available statistical infor

mation on China's 800 poorest

counties; and a study of aspects

of the modernization of small

towns in North China.

India

Center for Development

Studies, Trivandrum, on an

analysis of the past trends and

prospects for future use of cas

sava as food and feed.

h Institute of Rural Health

Studies, Hyderabad, on a longi

tudinal study of household re

sponses to drought in an area

where improvements in agricul

tural technologies have taken

place, with an emphasis on in

vestigating how households can

sustain the production and nu

tritional levels of predrought

years.

hh Tamil Nadu Agricultural

University, Coimbatore, on re

search on the impact of rural

service infrastructure on agri

cultural and rural development

in NorthArcot district in the state

of Tamil Nadu.

hh Department of Geography,

University of Madras, Madras,
on research on service provi

sion, spatial intervention, and

settlement systems in North

Arcot district in the state ofTamil

Nadu.

Indonesia

hh Badan Urusan Logistik

(BULOG), Jakarta, on an analy
sis of postharvest losses of rice

grains in Indonesia.

hh Center for Agro Economic

Research, Bogor, on an investi

gation of food demand and sup

ply prospects for Indonesia in

relation to agricultural policies

and strategies such as irrigation

development and an analysis of

the past trends and prospects

for future use of cassava as food

and feed.

Nepal

hh Agricultural Projects Ser

vices Centre of the Government

of Nepal (APROSC), Kathman-

du, on an investigation of the

ways in which the depletion of

forests, which provide wood as

cooking fuel, influences time

allocation, nutrition, and agricul

tural productivity in the hill areas

of Nepal.

Pakistan

hh Applied Economic Re

search Centre, Karachi, Centre

for Applied Economic Studies,

Peshawar, Pakistan Institute of

Development Economics, Islam

abad, Punjab Economic Re

search Institute, Lahore, and the

University of Baluchistan,
Quet-

ta, on research to formulate and

assess policies related to food

security and human nutrition at

the household level in urban and

rural areas in Pakistan.
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The Philippines

hh National Irrigation Adminis

tration, Manila, on a study of the

efforts by the Philippine govern

ment to make the irrigation sec

tor more self-reliant.

hh National Nutrition Council,

Manila, on a pilot study of food

price discount programs in the

Philippines.

hh University of the Philip
pines, Los Banos, on an inves

tigation of food demand and

supply prospects for the Philip
pines in relation to agricultural

policies and strategies such as

irrigation development and an

analysis of the past trends and

prospects for future use of cas

sava as food and feed.

hh Xavier University, Cagayan

de Oro, on a study of the food

consumption and nutrition ef

fects of the shift from semisub-

sistence maize to commercial

ized sugarcane production in

the Philippines.

Sri Lanka

hh Ministry of Plan Implemen

tation, Colombo, on an investi

gation of the effect of the Sri

Lankan food stamp program on

the real income, food consump
tion, and nutritional status of low-

income people.

Thailand

hh Kasetsart University, Bang
kok, on a study of the equity and

income distribution effects of ir

rigation in Thailand and an analy
sis of the past trends and pros

pects for future use of cassava

as food and feed.

hh Thailand Development Re

search Institute, Bangkok, on a

study of the relationships that

exist between and along the

growth paths of agriculture and

the rest of the economy in Thai

land.

hh Thammasat University,

Bangkok, on a study of the equity
and income distribution effects

of irrigation in Thailand.

MTIN AMERICA

Argentina

hh Fundacion Mediterranea,

Cordoba, on a study of the rela

tionships that exist between and

along the growth paths of agri

culture and the rest of the econ

omy in Argentina.

Brazil

hh Empresa Brasileira de Pes

quisa Agropecuaria (EMBRAPA),

Brasilia, on a study of the forces

influencing the adoption and dif

fusion of modern agricultural

practices in Brazil.

hh Federal University of Vi

gosa, Vigosa on analysis of data

collected for the Program of Inte

grated Rural Development in the

Zona da Mata (PRODEMATA).

Chile

hh Pontificia Universidad Ca-

tolica de Chile, Santiago, on a

study of the relationships that

exist between and along the

growth paths of agriculture and

the rest of the Chilean economy.

Colombia

hh Agricultural Farmers Asso

ciation (SAC), Bogota, on re

search on the incidence of trade

and exchange rate policies on

production incentives, growth,

and employment in agriculture

in Colombia.

Costa Rica

hh Center for the Promotion of

Sciences and Socioeconomic

Development (PRODESAR-

ROLLO), San Jose, and Central

Bank of Costa Rica, San Jose,

on a study of agricultural pro

tectionism in Costa Rica.

Guatemala

hh Institute of Nutrition of

Central America and Panama

(INCAP), Guatemala City, on an

investigation of the implications

for economic and
nutrition-

related programs and policy of

increased commercialization of

semisubsistence agriculture in

Guatemala.
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POLICY SEMINARS

In 1987 IFPRI substantially increased its involvement in national,
regional, and global policy dialogues on key issues affecting the
food security of developing countries. These issues are in turn

affected by a rapidly changing world food situation that has impor
tant implications for the allocation of resources to agriculture by
both national governments and bilateral and multilateral donor

agencies. Eleven policy seminars, conferences, or workshops

were held to facilitate communication between policymakers and

researchers on these issues and identify strategies to resolve

them. In the course of the year, some 65 policymakers and gov

ernment experts and 250 policy analysts and researchers were

involved in these meetings.

FOOD SURPLUSES AND DEVELOPMENT

The current food surpluses in the OECD countries and their poten

tial for reducing Third World hunger, poverty, and underdevelop
ment was the subject of a policy seminar on "The Emerging World

Food Situation and Challenges for Development
Policy,"

spon

sored by IFPRI in Amsterdam, February 9, in cooperation with the

Ministry of Foreign Affairs of the Netherlands. The meeting was

attended by senior European officials responsible for development
cooperation and agricultural policy, as well as members of the

IFPRI Board and research staff. A second seminar was held on

February 10 involving leading European scientists and IFPRI re

searchers in an in-depth analysis of the research implications of

surpluses. The potential effect of Western European food sur

pluses on agricultural growth in developing countries was seen

as a two-edged sword: while the availability of cheap food on the

world market may have adverse effects on production incentives

in the developing countries, and otherwise distort their allocation

of resources to the agricultural sector, use of food surpluses to

finance labor-intensive rural development schemes can increase

the diffusion of new technology and thereby improve agricultural

productivity. Participants explored the dynamics of these relation

ships in order to clarify the consequences of different policy options

in areas of trade, food aid, and, more generally, development

cooperation. Particular attention was devoted to priorities for agri

cultural growth in Sub-Saharan Africa. The key to such growth, in

Africa as elsewhere, lies in increasing effective demand for food

by low-income people through an agriculture-based, employment-

oriented development strategy and in decreasing food prices by

reducing the cost of production through technological change. The

discussions concluded that in the short run, priority should be

given to improving smallholder access to appropriate fertilizers,
while over the longer run, investment in agricultural research, rural

infrastructure, and institution-building and human capital should

be greatly increased. Because global food surpluses represent

potential resources for financing agricultural development, the role
of the donor community was emphasized. As a direct result of the

Amsterdam seminars and to facilitate trilateral collaboration be

tween Third World, European, and IFPRI researchers on other
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policy issues of common interest, IFPRI is exploring the possibility
of establishing a liaison office in Europe.

The fact that developing countries are now the only growing
market for cereals, representing nearly half of all cereal imports,
means that developed countries will increasingly look to Third

World markets to absorb their burgeoning food surpluses. Expan

sion of these markets, in turn, hinges on agricultural growth in the

developing countries themselves. This somewhat paradoxical re

lationship was explored in a policy seminar on "Third World Food

Markets: Option for Agricultural
Exporters?,"

held at IFPRI on

November 1 8, which brought together representatives of commer

cial farming interests, U.S. Congressional staff, ThirdWorld policy

makers and economists, and other experts. IFPRI analyses have

documented that the countries with the highest growth rates in

basic food staple production also have rapidly increasing net im

ports of basic food staples because of the relationship between

rapid growth in agriculture and rapid overall growth. Thus, it is to

the advantage of food exporters and aid agencies to foster growth

in developing countries. The seminar also addressed the issue of

the relative competitiveness of the major grain trading countries,

highlighting in particular the positions of Thailand and Argentina,
which together account for more than two-thirds of Third World

grain exports in a global market weighted heavily toward the sub
sidized agricultural exports of the developed countries.

The effect of the agricultural and external assistance policies

of dairy surplus countries on the dairy sector in developing coun

trieswas the focus of a third meeting on the issue of food surpluses.

Convened in Copenhagen, January 6-7, this workshop brought

together public and private sector experts and policy analysts from

Europe, the developing countries, and IFPRI for a discussion of

"The Economics of Dairy Development in Selected
LDCs."

As a

form of agricultural commercialization dairy development has im

portant implications for the socioeconomic status of both producers

and consumers. Case studies presented at the workshop docu

mented the positive effects of dairy development on incomes of

small-farm households in a number of developing countries, al

though the effects on consumption and nutrition were found to

depend on how these incomes are used. The consequences of

U.S. and European Economic Community price, trade, and aid

policies on dairy development in selected developing countries

were evaluated in terms of their potential disincentives to produc

tion. Participants emphasized the uncertainty of the international

price environment for dairy products as a problem for developing
country planners in making investment and production decisions

with respect to the dairy sector.

TRADE AND PRICE POLICIES

Overvaluation of the real exchange rate in developing countries

has resulted in significant production disincentives for Third World

farmers, particularly for the producers of export crops. The implicit
taxation of the agricultural sector resulting from this practice may
well predominate over specific commodity or agricultural policies

and have negative effects on employment and growth in agriculture

and the larger economy. These were among the major conclusions
of a policy seminar on "Trade and Macroeconomic

Policies'

Impact

on Agricultural
Growth"

in Annapolis, Maryland, U.S.A., May 27-29.
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The meeting involved key representatives of central banks, agricul
tural and planning ministries, bilateral and multilateral donor agen

cies, and policy analysts from seven countries in which IFPRI is

conducting collaborative research on this issue Colombia, Peru,
Argentina, Chile, Nigeria, Zaire, and the Philippines. Discussions
highlighted the consequences of overvaluation for relative prices,

employment, income distribution, and food consumption patterns.
The need for policy reform was stressed. However, moving toward
more neutral trade regimes will involve difficult choices in political

economy, given world price trends and pressures for structural

adjustment. Plans to pursue this and related issues in greater

depth in a series of regional policy seminars in 1988-89 are being
developed.

Since 1983 IFPRI has been involved in a collaborative re

search network with five other research institutes in West Africa

in an effort to better understand the determinants and implications

of major shifts in food consumption patterns away from traditional

coarse grains toward rice and wheat, which are largely imported.

This field research culminated in a policy conference on "The

Dynamics of Cereals Consumption and Production Patterns in

West
Africa,"

in Dakar, July 15-17. Cosponsored by IFPRI and

the Institut Senegalais de Recherches Agricoles (ISRA), some 60

participants, more than half of them policymakers or policy analysts

from the region, met to discuss two sets of policy issues critical

to the substitution debate: the role of price and nonprice factors

in supply-demand imbalances in the composition of cereal con

sumption; and the implications for substitution of price, production,

and trade policies in terms of comparative costs in marketing and

production, including the critical question of equity consequences.

A key conclusion was that at both the household and national

levels, relative prices may only play a minor role in driving upWest

African rice consumption and that nonprice factors related to such

things as income, occupation, and urbanization may have more

importance. Moreover, price and trade policy interventions, pro

posed to slow down the substitution of imported for domestic ce

reals, may adversely affect the food consumption and real incomes

of various sectors of the population, particularly the urban poor.

A follow-up international policy seminar on issues pertinent to the

choice of commodity priorities in West Africa is planned.

The issue of price policy and its relation to commodity

priorities figured largely in the discussions of a workshop on

"Trends and Prospects of Cassava in the Third
World,"

held in

Washington, D.C, August 10-12. Cassava has a variety of roles

to play in many developing countries and is of particular importance

to food security in Africa where it is a major staple. Its cultivation

provides employment and increased incomes for the poor apart

from its potentially larger roles as livestock feed, industrial raw

material, and foreign exchange earner. Seminar participants in

cluded scientists and economists from national research institu

tions in India, Indonesia, Thailand, and the Philippines where

IFPRI collaborators have completed case studies on trends and

yield potentials for cassava by 2000 and representatives of bilateral

and multilateral donor agencies. Among the policy implications con

sidered by the seminar were the need for price incentives, credit

and extension services, and adjustment of macroeconomic poli

cies related to subsidies, trade, and exchange rates that currently

militate against cassava production.
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FOOD SECURITY

"Current Issues in Food
Security"

was the topic of a workshop

jointly sponsored by IFPRI and the Food Studies Group at Oxford

University in Oxford, July 7-9. The meeting brought together

IFPRI's research experience and the consulting and training experi

ence of the Food Studies Group as a basis for a dialogue on food

security issues between scholars and policymakers. It was at

tended by research analysts and policymakers from Asia, Africa,

and Europe. Key issues at the international, regional, national,

and household levels for the stability and improvement in cassava

consumption by food-insecure households were discussed. Con

clusions for regional and national stocking policies highlighted

trade-offs between competing government objectives. Also pre

sented were mechanisms of seasonal price formation and proce

dures for relative price stabilization. Characteristics of and changes

in household-level food security for different segments of the pop

ulation under various conditions, ranging from technological

change in and commercialization of agriculture to extremely ad

verse conditions such as famines, were discussed. Research re

sults also showed the forward links of household food security on

labor input and agricultural productivity. Finally, data base gener

ation and management techniques for analyzing various food se

curity issues in the developing world were treated. A major point

that emerged in the discussions was that if food security policy

measures such as pricing and stocking are to satisfactorily deal

with household food security problems, institutional arrangements

that ultimately determine the microlevel consequences of these

policies marketing, input and credit supply, and employment,

health, and food subsidy programs must also be examined.

COMMERCIALIZATION AND GROWTH LINKAGES

IN AGRICULTURE

During 1 987 IFPRI and its collaborators cosponsored two seminars

at the national level to assess the policy implications of recently

completed research in the area of agricultural commercialization.

The first, held in Duduville, Kenya, June 29-July 1, reported the

results of a project jointly conducted with the Kenyan National

Council for Science and Technology. Participants included repre

sentatives of the central bank, ministries of planning and agricul

ture, analysts from universities and the private sector in Kenya,

and scientists from the International Center for Insect Physiology
and Ecology (ICIPE). Research presented on the effects of sugar

cane production in South Nyanza suggests that the shift from

semisubsistence to commercial agriculture is associated with an

increase in income and household food consumption. However,

there is little correlation between increased income and the growth

and health of preschool-aged children, suggesting that rising in

come from commercialized agriculture may be a necessary but

not a sufficient condition for alleviating malnutrition. The workshop
considered recommendations for policies to enhance the positive

income and nutritional effects of cash cropping while minimizing
the negative ones.

A seminar on the results of a similar project conducted by
IFPRI in collaboration with the Ministry ofAgriculture, The Gambia,
was held on July 21 in Banjul. Participants involved representatives



OUTRE4CH 69

of the office of the president, ministries of agriculture and health,
and bilateral and multilateral donor agencies. A number of research
findings having important implications for policy were identified. It
was noted that a strong positive relationship exists between tech
nological change in rice production, increased labor productivity,
and enhanced incomes for the rural poor. This positive effect on

income, in turn, results in marked improvement in the nutritional

status of women and children. There is strong competition, how

ever, between rice production and the cultivation of upland crops

such as millet and sorghum because of labor bottlenecks in peak

seasons.

Plans are under way for a policy seminar based on a compar

ative analysis of research on commercialization in Kenya, The

Gambia, Rwanda, Guatemala, and the Philippines. The seminar

will bring together policymakers, national collaborators, and donor

community representatives.

A third national meeting, a seminar held in Mfuwe, Zambia,
October 9-13, focused on the preliminary results of an IFPRI col

laborative project on "Growth and Equity in Zambian
Agriculture."

In addition to collaborators from the University of Zambia, the
National Food and Nutrition Commission, and the government's

Eastern Province Agricultural Development Project, participants

included representatives of the agricultural and cooperatives

ministries and the provincial administration. The meeting provided

an opportunity for the national institutions involved to review the

household and business survey data generated by the project in

the light of local policy requirements and to obtain their suggestions

on research priorities as the project enters the analytic phase.

Among the priorities identified were new agricultural technology's

impact on growth and equity; benefits of employment and income

linkages to poor farmers; determinants of higher employment

levels associated with technological change; effects of technology
adoption on mother and child malnutrition; the impact of household

decisionmaking on intrahousehold food consumption patterns;

price, marketing, and supply constraints on output; the effect of

agriculture on the structure and level of employment; and demand

and access as determinants of service use and the purchase of

goods. Local officials will participate in the analysis of these and

other policy-related issues, thus ensuring the relevance and prac

ticality of the project's final policy recommendations.

IN-HOUSE SEMINARS

IFPRI's in-house seminar program serves the Washington, D.C.

area's network of research and policymaking institutions con

cerned with food policy. These meetings typically involve research

ers, administrators, and visiting officials from developing countries

in informal discussions of the results and policy implications of

IFPRI research. Seminars are also occasionally given by guest

speakers. In 1987, 12 seminars were held on such topics as the

trade and welfare effects of liberalizing OECD agricultural policies

in the current round of GATT negotiations and on-farm research

concerning development of an ecologically related community in

China.
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PUBLICATIONS

AND PAPERS

RESEARCH REPORT AND ABSTRACT

SERIES

Research Report 58

The Food Stamp Scheme in Sri Lanka: Costs, Benefits, and Options for

Modification, by Neville Edirisinghe, March 1987.

Research Report 59

Production Incentives in Philippine Agriculture: Effects of Trade and

Exchange Rate Policies, by Romeo M. Bautista, May 1987.

Research Report 60

Population Policy and Individual Choice: A Theoretical Investigation, by
Marc Nerlove, Assaf Razin, and Efraim Sadka, June 1987.

Research Report 61

The Pilot Food Price Subsidy Scheme in the Philippines: Its Impact on

Income, Food Consumption, and Nutritional Status, by Marito Garcia and

Per Pinstrup-Andersen, August 1987.

Research Report 62

Agricultural Research in Nepal: Resource Allocation, Structure, and In

centives, by Ram P. Yadav, September 1987.

Research Report 63

Income and Nutritional Effects of the Commercialization of Agriculture

in Southwestern Kenya, by Eileen T. Kennedy and Bruce Cogill,
November 1987.

Research Report 64

Cooperative Dairy Development in Karnataka, India: An Assessment, by
Harold Alderman, December 1987.

Policy implications of each research report are summarized in the four-

page IFPRIAbstract, which is published in English, French, and Spanish.

OTHER SERIES

IFPRI/The Johns Hopkins University Press Book Series

Accelerating Food Production in Sub-Saharan Africa, edited by John W.

Mellor, Christopher L. Delgado, and Malcolm J. Blackie. Baltimore: The

Johns Hopkins University Press for IFPRI, 1987. $39.50.

"Gray"

Report Series

Comparative Analyses of Nutritional Effectiveness of Food Subsidies

and Other Food-Related Interventions, by Eileen T. Kennedy and Harold

H. Alderman, 1987.

Effects of Panterritorial Pricing Policy for Maize in Tanzania, by Yuriko

Suzuki and Andrew Bernard, 1987.

Fertilizer Pricing Policy in Bangladesh, edited by Bruce Stone, 1987.

Working Papers on Commercialization

of Agriculture and Nutrition

Number 2

Cooperatives and the Commercialization of Milk Production in India: A

Literature Review, by Harold Alderman, George Mergos, and Roger

Slade, 1987.

Food Policy Statements

Number 7

Food Production in Sub-Saharan Africa, by John W. Mellor and Christ

opher Delgado, January 1987.
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IFPRI Reports

The newsletter, IFPRI Report, is published three times a year in English,

French, and Spanish.

Reprints

Ahmed, Raisuddin. "A Structural Perspective of Farm and Non-farm

Households in
Bangladesh."

Reprinted from Bangladesh Develop
ment Studies 15 (No. 2, 1987): 87-112.

. "Structure and Dynamics of Fertilizer Subsidy: The Case of

Bangladesh. "Reprinted from Food Policy 12 (No. 1, 1987): 63-75.

Ahmed, Raisuddin. (With Narendra Rustagi.) "Marketing and Price Incen

tives in African and Asian Countries: A
Comparison."

Reprinted

from Agricultural Marketing Strategy and Pricing Policy, pp. 1 04-

118. Edited by Dieter Elz. Washington, D.C: World Bank, 1987.

Alderman, Harold. "Allocation of Goods Through Non-Price Mechanisms:

Evidence on Distribution by Willingness to
Wait."

Reprinted from

Journal of Development Economics 25 (No. 1, 1987): 105-124.

Alderman, Harold. (With Ben Senauer and David Sahn.) "The Effect of

the Value of Time on Food Consumption Patterns in Developing
Countries: Evidence from Sri

Lanka."

Reprinted from the American

Journal of Agricultural Economics 68 (No. 4, 1986): 920-927.

Anderson, Jock R.; Hazell, Peter B. R.; and Evans, Lloyd T. "Variability
of Cereal Yields: Sources of Change and Implications for Agricul

tural Research and
Policy."

Reprinted from Food Policy 12 (No.

3, 1987): 199-212.

Bautista, Romeo M. "Domestic Price Distortions and Agricultural Income

in Developing
Countries."

Reprinted from Journal of Development

Economics 23 (No. 1, 1986): 19-39.

Braun, Joachim von. (With Detlev Puetz.) "An African Fertilizer Crisis:

Origin and Economic Effects in the
Gambia."

Reprinted from Food

Policy 12 (No. 4, 1987): 337-348.

Braun, Joachim von. (With David E. Sahn.) "The Relationship Between

Food Production and Consumption Variability: Policy Implications

for Developing
Countries."

Reprinted from the Journal of Agricul

tural Economics 38 (May 1987): 315-327.

Delgado, Christopher L. "A Variance ComponentsApproach to Food Grain

Market Integration in Northern
Nigeria."

Reprinted from the Amer

ican Journal ofAgricultural Economics 68 (November 1 986): 970-

979.

Delgado, Christopher L. (With John W. Mellor.) "A Structural View of

Policy Issues in African Agricultural Development:
Reply."

Re

printed from the American Journal of Agricultural Economics 69

(May 1987): 389-391.

Desai, Gunvant M. "Fertiliser Use in India: The Next Stage in
Policy."

Reprinted from the Indian Journal of Agricultural Economics 41

(July-September 1986): 248-270.

Expert Consultation on Data Needs for Food and Agricultural Analysis

and Planning in Developing Countries. Reprint of the proceedings

of a conference organized by the Food and Agriculture Organiza

tion of the United Nations, November 3-6, 1986, with papers by
Michael Lipton, Leonardo Paulino, Raisuddin Ahmed, Howarth

Bouis, Alberto Valdes, and J. S. Sarma.

Mellor, John W. "Opportunities in the International Economy for Meeting
the Food Requirements of the Developing

Countries."

Reprinted

from Pursuing Food Security: Strategies and Obstacles in Africa,
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Asia, Latin America, and the Middle East (International Political

Economy Yearbook, Vol. 3), pp. 47-59. Edited by W. Ladd Hollist

and F. LaMond Tullis. Boulder, Colo., U.S.A.: Lynne Rienner, 1987.

Mellor, John W. (With Sarah Gavian.) "Famine: Causes, Prevention, and
Relief."

Reprinted from Science, January 1987, pp. 539-545.

Mellor, John W. (With Richard H. Adams, Jr.) "The New Political Economy
of Food and Agricultural

Development."

Reprinted from Food Policy
11 (November 1986): 289-297.

Sahn, David E. "Changes in the Living Standards of the Poor in Sri Lanka

During a Period of Macroeconomic
Restructuring."

Reprinted from

World Development 15 (No. 6, 1987): 809-830.

Valdes, Alberto. "Agricultural Development and Trade in Latin America:

Prospects for
Reform."

Reprinted from U.S. Agriculture and Third

World Development: The Critical Linkage, pp. 73-95. Edited by
Randall B. Purcell and Elizabeth Morrison. Boulder, Colo., U.S.A.:

Lynne Rienner, 1987.

. "Agriculture in the Uruguay Round: Interests of Developing Coun
tries."

Reprinted from The World Bank Economic Review 1 (No.

4, 1987): 571-593.

Valdes, Alberto. (With Joachim Zietz.) "Export Subsidies and Minimum

Access Guarantees in Agricultural Trade: A Developing Country
Perspective."

Reprinted from World Development 15 (No. 5, 1987):

673-683.

Valdes, Alberto. (With Javier Leon.) "Politica Comercial, Industrializacion

y Su Sesgo Antiexportador: Peru
1940-1983."

Reprinted from

Cuadernos de Economia 24 (April 1987): 3-28.

OTHER PUBLICATIONS

Assessment of Agricultural Research Priorities : An International Per

spective, by J.S. Davis, P.A. Oram, and J.G. Ryan. Canberra: Australian

Centre for International Agricultural Research in collaboration with IFPRI,

1987.

The Emerging World Food Situation and Challenges for Development
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Economics, Ohio State University,

U.S.A.

S.R. Osmani

World Institute for Development

Economics Research, Helsinki,

Finland

S. Reutlinger

World Bank

F. Thoumi

Inter-AmericanDevelopment Bank

E. Tollens

Catholic University of Leuven,
Belgium

D. S. Tyagi

Agricultural Prices Commission,

Ministry of Agriculture, India

A. Weber

Institute for Agricultural Markets,

Kiel University, FederalRepublic

of Germany
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DIRECTOR'S OFFICE

J. Mellor

Director, U.S.A.

N. Islam

Senior Research Adviser,
Bangladesh

F. Riely
Research Assistant, U.S.A.

E. Yalong
Executive Secretary, Philippines

F. Betancourt

Administrative Assistant, Peru

V. Lee

Word Processor, Philippines

PERSONNEL

RESEARCH

Food Data Evaluation Program.

L. Paulino

Program Director, Philippines

J. Sarma

Research Fellow, India

B. Stone

Research Fellow, U.S.A.

A. Tomomatsu

Visiting Research Fellow, Japan

D. Kunchai

Research Analyst, Thailand

L. Dullin

Research Assistant, Philippines

J. Vibar

Secretary, Philippines

Food Production Policy Program

R. Ahmed

Program Director, Bangladesh

C. Delgado

Research Fellow, U.S.A.

G. Desai

Research Fellow, India

L. Gonzales

Research Fellow, Philippines

(stationed in the Philippines)
D. Jha

Research Fellow, India

M. Nerlove

Research Fellow, U.S.A.

P. Oram

Research Fellow Emeritus, United

Kingdom

T. Reardon

Research Fellow, U.S.A.

M. Rosegrant

Research Fellow, U.S.A.

M. Svendsen

Research Fellow, U.S.A.

T. Tshibaka

Research Fellow, Zaire

S. Vosti

Research Fellow, U.S.A.

V. Gandhi

Postdoctoral Fellow, India

J. Hopkins

Postdoctoral Fellow, U.S.A.

(stationed in Niger)

N. Hoque

Research Analyst, Bangladesh

N. Estes

Research Assistant, U.S.A.

(stationed in Rwanda)
E. Gabre-Madhin

Research Assistant, Ethiopia

B. Hojjati

Research Assistant, Iran

J. Ramirez

Research Assistant, Colombia

M. Rechache

Research Assistant, Algeria

S. Rustagi

Research Assistant, India

P. Tatian

Research Assistant, U.S.A.

Z. Nekaien

Secretary, Afghanistan

G. Orraca-Tetteh

Secretary, Ghana

C. Solomon

Secretary, Philippines
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Agricultural Growth Linkages Program

S. Wanmali

Program Director, India

R. Adams

Research Fellow, U.S.A.

R. Celis

Research Fellow, Costa Rica

Y. Mundlak

Research Fellow, Israel

R. Sabot

Research Fellow, U.S.A.

N. Bliven

Research Analyst, U.S.A.

J. He

Research Assistant, People's
Republic of China

C. Holleman

Research Assistant, U.S.A.

S. Regalado

Secretary, Philippines

Food Consumption and Nutrition Policy Program.

E. JacintoM. Lipton

Program Director, United Kingdom

H. Alderman

Research Fellow, U.S.A.

H. Bouis

Research Fellow, U.S.A.

J. von Braun

Research Fellow, Federal

Republic of Germany
M. Garcia

Research Fellow, Philippines

E. Kennedy
Research Fellow, U.S.A.

S. Kumar

Research Fellow, India

D. Rubin

Postdoctoral Fellow, U.S.A.

P. Webb

ResearchAnalyst, UnitedKingdom

E. Elson

Research Assistant, Philippines

H. Garcia

Research Assistant, Philippines

Research Assistant, Philippines

D. Katikineni

Research Assistant, India

E. Payongayong
Research Assistant, Philippines

D. Puetz

Research Assistant, Federal

Republic of Germany
G. Wiegand

Research Assistant, Federal

Republic of Germany
Y. Yohannes

Research Assistant, Ethiopia

J. Addae-Mintah

Secretary, Ghana

G. Dizon

Senior Word Processor, Philippines

A. Go

Secretary, Philippines

International Food Trade and Food Security Program.

A. Valdes

Program Director, Chile

R. Bautista

Research Fellow, Philippines

N. Edirisinghe

Research Fellow, Sri Lanka

H. Ezekiel

Research Fellow, India

T. Pinckney
Research Fellow, U.S.A.

S. Gnaegy
Research Analyst, U.S.A.

(stationed in Pakistan)

M. Klaus

Research Assistant, U.S.A.

R. Pandya

Research Assistant, Kenya

J. Stuyt

Research Assistant, Canada

L Cruz

Secretary, Peru

J. Vaughn

Secretary, U.S.A.
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Visiting Researchers

More than 50 researchers visiting from around the world spent time at

IFPRI during 1 987. In addition to the visiting research fellows listed above,

who are on leave from their home organizations for one or more years,

the visiting researchers listed below spent periods of a month or more at

IFPRI.

G. Chaudhry, Pakistan Institute of Development Economics

D. Chen, Chinese Academy of Agricultural Sciences,

People's Republic of China

J. Gorgulho, formerly of the Brazilian Agricultural Research

Company (EMBRAPA)
M. Hossain, Bangladesh Institute of Development Studies

L. Irias, Brazilian Agricultural Research Company (EMBRAPA)
K. Johm, Programming, Planning and Monitoring Unit for the

Agricultural Sector, The Gambia

S. Kinteh, Programming, Planning and Monitoring Unit for the

Agricultural Sector, The Gambia

P. Joshi, Central Soil Salinity Research Institute, India

O. Ndoye, Institut Senegalais de Recherches Agricoles, Senegal

C. Rasahan, Center for Agro Economic Research, Indonesia

Y. Saefudin, Center for Agro Economic Research, Indonesia

C. Siandwazi, National Food and Nutrition Commission, Zambia

Z. Tong, Chinese Academy of Agricultural Sciences, People's

Republic of China

RESEARCH SUPPORT

L. Halsey
Director of Finance and Adminis

tration, U.S.A.

B. Cordero

Administrative Assistant,

Philippines

Financial Services

A. Orlin

Budget and Contracts Adminis

trator, U.S.A.

M. DeVol

Controller, U.S.A.

E. Reyes-Mendoza

Staff Accountant, U.S.A.

J. Tatlonghari

Staff Accountant, Philippines

T. Horton

Accounting Assistant, U.S.A.

P. Manalansan

Accounting Assistant, Philippines

R. Zamora

Secretary, Philippines

Personnel Services .

C. Penaherrera

Personnel Administrator, Ecuador

J. Cabahug
Secretary, Philippines

Travel/Office Services

Z. Em'am

Manager, Afghanistan

L. Gaskell

Office Services Coordinator,
Philippines

S. Franco

Receptionist, Philippines

G. Briscoe

Office Aide, U.S.A.

A. Thomas

Office Aide, U.S.A.
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Computer Services

W. Alvarado

Senior Programmer, Philippines

D. Fuxa

Programmer, U.S.A.

S. Loftis

MicrocomputerCoordinator, U.S.A.

Information Services

B. Rose

Head, U.S.A.

P. Klosky
Librarian, U.S.A.

M. Harben

Editor, U.S.A.

P. Skillman

Editor, U.S.A.

U. Mohan

Information Specialist, India

L. McCoy
Typesetter, U.S.A.

I. Pereira

Word Processor, Tanzania

C. Ribar

Word Processor, U.S.A.

B. Rosencrantz

Administrative Secretary, U.S.A.

Policy Seminars Program

R. Bordonaro

Head, U.S.A.

L. Goldberg
Conference Coordinator, U.S.A.

List includes part-time staff members. Country indicates citizenship.
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Dick de Zeeuw, Chairman, Netherlands, is president of the Agri

cultural University of Wageningen and professor of world food

problems at the Catholic University of Nijmegen. He previously

served as general director of agricultural research at the Ministry
of Agriculture and Fisheries of the Netherlands.

Ralph Kirby Davidson, Vice Chairman, United States, is a

founding member of IFPRI's Board of Trustees. A consultant in

economics, his posts have included professor of economics at

Purdue University and deputy director at the Rockefeller Founda

tion.

Eliseu Roberto de Andrade Alves, Brazil, currently president of

the San Francisco River Development Company (CODEVASF),
was previously president of the Brazilian Agricultural Research

Company (EMBRAPA).

Yahia Bakour, Syria, serves as secretary general of the Arab
Agronomists'

Union and chairman of the Syrian Agricultural En

gineers Syndicate. His previous posts include that of professor at

the Faculty of Agriculture, Damascus University.

Ivan L. Head, Canada, president of the International Development

Research Centre in Canada, served previously as special assistant

to the Canadian prime minister, with special responsibility for for

eign policy.

Dharma Kumar, India, has held several posts in the Indian gov

ernment, including deputy director of the Reserve Bank of India's

Rural Economics Division. She is currently professor of economic

history at the Delhi School of Economics and has taught or con

ducted research at various institutions, including the World Bank

and the Institute of Advanced Studies, Princeton University.

Anne de Lattre, France, joined the Organisation for Economic

Cooperation and Development in 1962. She currently heads its

Club du Sahel Secretariat. She was recently North Carolina Na

tional Bank visiting professor at the Dean Rusk Center for Interna

tional Studies at Davidson College.

James R. McWilliam, Australia, is director of the Australian

Centre for International Agricultural Research. He has also served

as professor of agronomy and soil science at the University of

New England in Australia and as a research scientist with the

Commonwealth Scientific and Industrial Research Organization

in Canberra.
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Philip Ndegwa, Kenya, was the governor of the Central Bank of

Kenya from 1 982 to 1 987. He has served his government in various

other posts, including permanent secretary of the Ministries of

Finance and Planning, Agriculture, and Economic Planning and

Development.

Saburo Okita, Japan, concurrently serves as chairman of the

Institute for Domestic and International Policy Studies and chan

cellor of the International University of Japan. He is an adviser to

several government agencies, including the Ministry of Foreign

Affairs. He was formerly foreign minister and government repre

sentative for external economic relations.

Sukadji Ranuwihardjo, Indonesia, is the director general of

higher education in the Indonesian Ministry of Education and Cul

ture. His other government posts have included member of Parlia

ment and assistant to the Minister of Trade.

Theodore W. Schultz, U.S.A., is a Nobel laureate in economics.

He is currently professor emeritus of economics at the University
of Chicago.

Leopoldo Solis, Mexico, serves as chairman of the Mexican

Council of Presidential Economic Advisers. He previously held the

deputy governorship of the Central Bank of Mexico.

M. Syeduzzaman, Bangladesh, a development planner and ad

ministrator, began his government career in 1956. He has held

various senior posts in the Ministries of Commerce, Planning, and

Finance and in 1986 was appointed the Minister of Finance of

Bangladesh. He served as minister through 1987.

Charles Valy Tuho, Cote d'lvoire, is his country's ambassador

to the European Community. He has served as adviser to the

Ministry of Scientific Research and rector of the University of Cote

d'lvoire.

John W. Mellor, Director, Ex Officio, U.S.A.
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FINANCIAL SMTEMENTS

INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE

BALANCE SHEETS as of December 31, 1987 and 1986

ASSETS

Current Assets

Cash and short-term investments (Note 2)
Grants receivable

Contracts receivable (Note 4)
Other receivables

Prepaid expenses and other current assets

Property and Equipment (Notes 3 and 8)

Total assets

1987 1986

$1,663,733 $1,991,137

318,395 101,650

743,023 1,013,125

96,232 81,125

199,512 111,641

3,020,895 3,298,678

534,626 491,940

$3,555,521 $3,790,618

LIABILITIES AND FUND BALANCES

Current Liabilities

Accounts payable

Current portion of long-term debt (Note 8)
Accrued vacations and other liabilities

Advance payment of grant funds

Unexpended contract funds

Long-term Debt (Notes)

Total liabilities

Fund Balances

Working capital fund

Equipment replacement fund

General fund

Total fund balances

Total liabilities and fund balances

$ 143,396

12,226

283,567

1 ,409,439

707,769

$ 144,689

10,930

255,084

1 ,600,000

930,775

14,886 27,112

2,571,283 2,968,590

401,977

100,000

482,261

334,172

50,000

437,856

984,238 822,028

$3,555,521 $3,790,618

See accompanying notes to financial statements.
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INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE

STATEMENTS OF REVENUE, EXPENSE AND GENERAL

FUND BALANCE

For the Years Ended December 31, 1987 and 1986

1987 1986

Revenue

Grant income

Special project income

Expense reimbursements and other income

Investment income

Expenses

Personnel

Employee benefits

Field and collaborative research

Travel

Computer services

Publications and conferences
Trustees'

expenses

Office operation and administration

Depreciation

Excess ofRevenueOver Expenses

Transfer (to) from working capital fund

Transfer (to) from equipment replacement fund

Increase in general fund balance

General Fund Balance, Beginning

General Fund Balance, Ending

$5,933,043 $4,877,359

2,229,362 2,588,062

40,691 101,706

92,138 62,591

8,295,234 7,629,718

3,612,436 3,184,258

1,059,209 1,002,410

1,105,033 1,088,246

336,276 356,777

143,466 224,334

587,075 353,917

154,383 135,914

987,098 980,426

148,048 97,477

8,133,024 7,423,759

162,210 205,959

(67,805) 55,508

(50,000) (50,000)

44,405 211,467

437,856 226,389

$ 482,261 $ 437,856

See accompanying notes to financial statements.
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INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE

STATEMENTS OF CASH FLOWS

For the Years Ended December 31, 1987 and 1986

1987 1986

Cash flows from operating activities:

Excess of revenue over expenses $ 162,210 $ 205,959

Adjustments to reconcile excess of revenue

over expenses to net cash provided by

operating activities:

Depreciation

Grants receivable

Contracts receivable

Other receivables

Prepaid expenses and other current assets

Accounts payable

Accrued vacations and other liabilities

Advance payment of grant funds

Unexpended contract funds

Total adjustments

Net cash provided by (used in) operating
activities

Cash flows from investing activities:

Acquisition of property and equipment

Disposal of property and equipment

Net cash used in investing activities (190,734)
'

(385,251)

Cash flows from financing activities:

Repayment of long-term debt ( 10,930) ( 9,773)
Net cash provided by financing activities (10,930) ( 9,773)

Net increase (decrease) in cash and short-term

investments (327,404) 300,648

Cash and short-term investments at beginning
of year 1,991,137 1,690,489

Cash and short-term investments at end of year $1,663,733 $1,991,137

See accompanying notes to financial statements.

148,048 97,477

(216,745) 126,094

270,102 (333,329)

(15,107) 9,362

(87,871) (4,553)

( 1,293) (38,467)
28,483 20,853

(190,561) 300,646

(223,006) 311,630

(287,950) 489,713

(125,740) 695,672

(192,282) (388,108)
1,548 2,857
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INTERN4TION4L FOOD POLICY RESEARCH INSTITUTE

NOTES TO FINANCIAL STATEMENTS

December 31, 1987 and 1986

Note 1 . Summary of Significant Accounting Policies

Organization

By Executive Order 12359, the Institute is a public international organization entitled

to certain privileges, exemptions and immunities conferred by the International Organi

zations Immunities Act, including exemption from Federal income tax under Sec.

501(c)(3).

Revenue

Grant income is support received from agencies participating in the Consultative

Group on International Agricultural Research (CGIAR) and is recorded as revenue in

the period stipulated by the donor. Grants which have been pledged for the current year

but not received at year end are recognized as revenue and the related receivables are

recorded. Grants received for funding of future periods are recorded as advance payment

of grant funds.

Special project income is recorded as the related costs are incurred. Contracts receiv

able represents income which has been earned but for which funds have not yet been

received. Unexpended contract funds represents funds received for which costs have

not yet been incurred. The receivables as stated are considered fully realizable.

Other income is recorded when earned.

Property and Equipment

Property and equipment is stated at cost. Depreciation is provided using the straight

line method over estimated useful lives of 5 years. Expenditures for additions are

capitalized and expenditures for maintenance and repairs are charged to operations as

incurred. When properties are retired or otherwise disposed of, the cost and the related

accumulated depreciation are removed from the respective accounts and the resulting

gain or loss is reflected in operations.

Some special project sponsors allow equipment to be purchased for use on a particular

project. Predominantly, these purchases have been in the field, and the items will be

left in the countries involved in the studies. However, some equipment will be retained

by the Institute at the conclusion of the project and will be available for continued use

as donated property. This equipment has not been capitalized, but has been charged

as an expense of the related project in the year of purchase. The total of these purchases

is $58,81 6 and $75,043 for the years ended December 31 ,
1 987 and 1 986, respectively.

Working Capital Fund

Under guidelines of the CGIAR, the Institute is strongly encouraged to establish a

working capital fund equivalent to 60 days of
CGIAR expenses. The working capital fund

would be comprised of cash and short-term investments and certain receivables less

certain liabilities, prepaid grant funds and contract funds received in advance.

The budgeted working capital fund balance, using the CGIAR criteria, was $1 ,01 0,1 1 4

at December 31, 1987. The Institute had designated $401,977 of available net assets

for the working capital fund. Therefore, the working
capital fund was $608,137 less than

the working capital fund balance using CGIAR criteria.
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INTF.RN/4TION4L FOOD POLICY RESE4RCH INSTITUTE

NOTES TO FINANCIAL STATEMENTS

December 31, 1987 and 1986

(continued)

Note 1 . (continued)

Equipment Replacement Fund

As of December 31, 1987, the Institute has established a designated equipment

replacement fund within the fund balance in the amount of $100,000. The equipment

replacement fund represents a reserve for the future replacement of the Institute's existing

property and equipment.

Note 2. Cash and Short-Term Investments

Cash and short-term investments at December 31,1 987 and 1 986 consist of the following:

1987 1986

Cash and interest-bearing deposits

Certificates of deposit

U.S. government and agency investments

$967,530

500,000

196,203

$1 ,663,733

$1,491,137

500,000

$1,991,137

U.S. government and agency investments had a market value of $1 97,968 at December

31, 1987.

Note 3. Property and Equipment

Property and equipment at December 31 ,
1 987 and 1 986 are summarized as follows:

1987 1986

Furnishings

Equipment

Computer equipment

Leasehold improvements

Less: accumulated depreciation

Note 4. Accounts Receivable

Accounts receivable at December 31, 1987 and 1986 consists of the following:

$235,523 $231,839

253,355 249,546

395,498 231,177

121,284 102,536

1,005,660 815,098

471 ,034 323,158

$534,626 $491,940

1987

Amounts billed

Recoverable costs, not yet billed

$311,831

431,192

$743,023

1986

$ 746,470

266,655

$1,013,125

Note 5. Leases

The Institute occupies office space under various leases expiring through 1990. The
leases provide for additional rents based on increases in building operating costs and

the Consumer Price Index.
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INTERNATIONAL FOOD POLICY RESE4RCH INSTITUTE

NOTES TO FINANCIAL STATEMENTS

December 31, 1987 and 1986

(continued)

Minimum lease payments for all noncancellable leases having a remaining term in

excess of one year at December 31, 1987, are as follows:

1988 $ 575,940

1989 571,748

1990 381,165

$1,528,853

Note 6. Retirement Plan

The Institute maintains a defined contribution retirement plan for substantially all full

time employees under which the Institute contributes 5% - 20% of an employees base

compensation depending on age and length of service. Contributions for U.S. employees

are made to the Teachers Insurance and Annuity Association and the College Retirement

Equities Fund. Contributions for the international staff are made to the American Interna

tional Reinsurance Company, Alliance Capital Management International and Generali.

Total contributions were $420,250 and $402,500 for the years ended December 31,

1987 and 1986, respectively.

Note 7. Restricted Foreign Account

As part of a Special Project in Pakistan, two bank accounts have been opened to

receive payments from the U.S. government in the local currency, rupees. The funds

must be spent in Pakistan, and cannot be removed from the country. Due to the restrictions

on their use, the rupees deposited into this account are not recognized as an asset.

Income is recognized only when expenses are paid. Disbursements amount to 4, 186,01 6

rupees ($261,626) and 4,476,500 rupees ($279,781) were made during 1987 and 1986,
respectively. The balances at December 31, 1987 and 1986 were 275,032 rupees

($17,190) and 1,933,500 rupees ($120,800), respectively.

Note 8. Long-term Debt

Long-term debt consists of an installment note, for $55,860, payable in 60 monthly

installments of $1 ,221 , including interest at 1 1 .25% per annum. A copier with a carrying

value of $29,400 at December 31, 1987, serves as the collateral for this note. The

outstanding balance at December 31, 1987 and 1986 follows:

1987 1986

Note payable

Current portion

Long-term debt

Future payments of principal are as follows:

1988

1989

1990

$27,112

12,226

$38,042

10,930

$14,886 $27,112

$12,226

13,674

1,212

$27,112
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INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE

NOTES TO FINANCIAL STATEMENTS

December 31, 1987 and 1986

(continued)

Note 9. Line of Credit

The Institute has a line of credit available with First American Bank in the amount of

$800,000. At December 31, 1987, the Institute had no amount outstanding relating to

the line of credit.

Note 10. Contingency

A substantial portion of special project revenue is with agencies of the U.S. government,

and is subject to audit by cognizant government audit agencies. Until such audits are

completed there exists a contingent liability. Management believes the effects of any
such audits would not be material to the financial statements presented. The Institute's

cost records have been audited through 1985 by the Defense Contract Audit Agency.
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KPMG Peat Marwick

Certified Public Accountants

Peat Marwick Main & Co.

1990 K Street, N.W.

Washington, DC 20006

The Board of Trustees

International Food Policy Research Institute:

We have examined the balance sheet of the International Food

Policy Research Institute as of December 31, 1987, and the

related statements of revenue, expense and general fund bal

ance and cash flow for the year then ended. Our examination

was made in accordance with generally accepted auditing stan

dards and, accordingly, included such tests of the accounting
records and such other auditing procedures as we considered

necessary in the circumstances. The financial statements of the

International Food Policy Research Institute for the year ended

December 31, 1986, were examined by other auditors whose

report dated February 20, 1987, expressed an unqualified opin

ion on those statements.

In our opinion, the aforementioned financial statements present

fairly the financial position of the International Food Policy Re

search Institute at December 31, 1987, and the results of its

operations and its cash flows for the year then ended, in confor

mity with generally accepted accounting principles applied on

a basis consistent with that of the preceding year.

February 12, 1988

Member Firm of

Klynveld Peat Marwick Goerdeler





The International Food Policy Research Institute (IFPRi) was establ

to identify and analyze alternative national and international sirategi?

policies for meeting food needs in the world, with particular emphasis on

low-income countries and on the poorer groups in those countries. Wnile

the research effort is geared to the precise objective of contributing to

the reduction of hunger and malnutrition, the factors involved are many

and wide-ranging, requiring analysis of underlying processes and extend

ing beyond a narrowly defined food sector. The Institute's research pro

gram reflects worldwide interaction with policymakers, administrators, and

others concerned with increasing food production and with improving the

equity of its distribution. Research results are published and distributed

to officials and others concerned with national and international food and

agricultural policy. As a constituent of the Consultative Group on Interna
tional Agricultural Research, IFPRI receives support for its integrated

program of research from a number of governments, multilateral organi

zations, foundations, and other sources.

1987 DONORS

Australia

Belgium

Brazil

Canada

People's Republic of China

Costa Rica

Denmark

Food and Agriculture Organization of the United Nations

Ford Foundation

France

Federal Republic of Germany
India

Inter-American Development Bank

International Development Research Centre (Canada)
International Fund for Agricultural Development

Italy

Japan

Netherlands

Norway

Club du Sahel/Organisation for Economic

Co-operation and Development

Philippines

Rockefeller Foundation

Switzerland

United Kingdom

United Nations Development Prog:

United Nations University

United States

World Bank

World Food Programme
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