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INTRODUCTION §

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 ttat the world food problem reflects
differing food problems among a.d within countries. in some coun-
tries food problems exist because of slow production growth. In
others they are caused by inadequaie distribution resulting from
poor roads and transportation facilities and other infrastructural
inadequacies. 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
INTRCDUCTION  emergeres.

At present five areas are of central importance to setting
IFPR!'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 tech-
nological 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 dev  lopment and agricultural growth.

The five areas serve to integrate the results of research projects
undertaken within ths five research programs. The annual report
describes these project results for 1986.

The annual report contains the second biannual address of
the director of IFPRI to the Consultative Group on International
Agricultural Research (CGIAR) during International Centers Week—
the formal meeting of the donors to the CGIAR and the CGIAR
center directors and board chairmen. The address focuses on the
current favorable global food situation and the opportunities this
nrovides for tackling the problems of sustaining long-term agricul-
tural growth, employment, and poverty reduction.

The results of the work undertaken during 1986 are reported
in six research reports, six issues of IFPRI Abstract, and three
issues of the newsletter, /FPRI Report. Other publications include
two working papers, two papers in the “gray” series, a food policy
statement, and reprints of 21 articles by IFPRI staff. In January
IFPRI published Crop Insurance for Agricultural Development:
Issues and Experience, edited by Peter B. R. lHazell, Carlos
Pomareda, and Alberto Valdés, the second book in its series with
The Jchns Hopkins University Press.
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The Outreach section of the annual report contains a discus-
sion of IFPRI's collaboration with other centers in the CGIAR and
adiscussion of collaboration with national institutions in developing
countries. In 1986 these institutions were located in Argentina,
Bangladesh, Brazil, Burkina Faso, Chile, People's Republic of
China, Colombia, Costa Rica, Cote d'lvoire, Gambia, Guatemala,
India, Indonesia, Kenya, Nepal, Nigeria, Pakistan, Philippines,
Rwanda, Senegal, Sri Lanka, Thailar:l, Zaire, Zambia, and Zim-
babwe.

The Outreach section also reports on a major workshop IFPRI
held on the growth linkaga effects of the “green revolution” in North
Arcot, India and on a workshop jointly planned with the Food and
Agriculture Organization of the United Nations (FAO) on data
needs in developing countries.

At the invitation of the Kenyan government, IFPRI held its
Board of Trustees meeting for program review in Nairobi, Kenya.
IFPRI researchers and Board members participated in a day-long
seminar with Kenyan researchers and policymakers to discuss
food issues facing Kenya. The Board and staff visited farms in
Western Kenya and met with officials of the Kenyan government.
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THE NEW GLOBAL
CONTEXT FOR
AGRICULTURAL

RESEARCH:
IMPLICATIONS
FOR POLICY”

BY JOHN W. MELLOR

*Address presented at International Cen-
ters Week, November 3, 1986, Washington,
D.C.

I am grateful to the chairman of the CGIAR and to the Group itself
for this opportunity to address you. You may recall that the External
Program Review for IFPRI made two recommendations that pro-
vide the basis for this address. First, it recommended that the
director of IFPRI should address the CGIAR biennially on a policy
issue of relevance to the Group. This will be the second occasion
for me to do so. Second, the review team urged that the director
of IFPR! make carefully considered extrapolations from the factual
base of IFPRI research as well as that of other research organiza-
tions and draw policy conclusions of immediate relevance to the
complex food policy problems facing our society. The need for
such extrapolation is particularly acute today—events have outrun
the global capacity for food policy research, and hence we must
extrapolate with particular vigor, care, and risk.

Although through my normal travels and those of our Board
and staff, | have been exposed continuously to developing-country
views on the issues | will touch on here, | was particularly grateful
for the opportunity to participate in recent meetings in ltaly, the
United States, and the United Kingdom that brought home to me
how important, difficult, and delicate are these issues. | no longer
find it surprising that the facts of the global tood situation are as
likely to cause contention as the extrapolations. But in any case
| approach these extrapolations with genuine humility and concern.

Nevertheless, my message is a simple one: of thanks, for
the bounteous harvests in much of the world; of concern, that
complacency will diminish that bounty; and of apprehension, that
the extreme complexity of the task of using that bounty to banish
hunger will turn us ~way from the policies for its sustenance and

use.

INTRODUCTION

i he apparent food abundance of today is in sharp contrast
with the situation of a decade ago. Global cereal stocks in the
mid-1980s have been more than twice as large as in the mid-
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1970s. Real world cereal prices were down 30 percent in 1985
from 1981, compared to an almost twofold increase from 1972 to
1974. Real fertilizer prices have fallen to the luws of the late 1960s
after having more than quadrupled in real terms from 1971 to
1974. Lack of natural gas feedstock for the produiction of fertilizer
is now a much less worrying problem than inadequate investment
in production capacity.

Finally, on the negative side, many developing countries are
diverted from long-term development efforts by overwhelming debt
problems and the need for major adjustments in foreign exchange
rates and their national budgets. And, the focus has switched from
food shortages in Asia to those in Africa, which remain acute.

In a similar address two years ago, | discussed the importance
and difficulty of transferring the concepts of agricultural success
from Asia to Africa. That challenge persists. Today, however, |
focus my remarks on the dynamic global foud supply/demand
balance, an area of major concern, which links the interests of
developed and developing countries and has important impiica-
tions for foreign assistance and agricultural research policy.

UNDERLYING TRENDS

REEES uring the period 1961-80, developing countries’ cereal
production grew at an annual rate of 2.9 percent per year, while
consumption grew at the considerably faster raie of 3.2 percent
per year. Hence, net annual cereal imports of the developing coun-
tries increased more than fourfold in 20 years from about 15 million
metric tons to 64 million tons.

Cereal imports by developing countries grew slowly in the
1960s and then accelerated sharply after 1972, with that acceler-
ated growth showing no sign of decline, at least to 1984, Develop-
ing countries have increased their share of total world imports of
cereals from a 1961-63 average of 36 percent to a 1981-83 aver-
age of 43 percent—an absolute increase of 315 percent. The
developing countries represent the only major cereal market ca-
pable of rapid growth.

From 1961 to 1980 cereal production in the developed coun-
tries grew 3.1 percent per year and consumptior: at a much slower
2.5 percent per year. The difference represented the rapidly grow-
ing exportable surplus to the developing countries. Developed-
country imports and exports dropped sharply from 1981 to 1984,
with a substantial recovery in 1985.

THE FUTURE:
PROJECTIONS TO 2000

X rojection of past trends for food supply and demand, though an
uncertain indicator of the future, has three features that recom-
mend it: it smooths the effects of short-term influences, such as
weather; itilluminates the effects of cumulative forces: and it shows
potential changes in a country's position from net importer to net
exporter and vice versa, arising fron given supply and demand
changes. Such projections are partic: larly revealing for food, for
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which underlying structural forces of supply and demand change
only slowly.

A standard projection to 2000 for develcping countries, as-
suming that trends in output and income from the 1960s to 1980s
continue, states an increase of 40 million tons in the shortfall (or
imports) of staple food crops from 1980. 1984 actual net imports
were on the projected trend line.

Growth in the demand for livestock producis is a major source
of growth in demand for basic food staples. Although in developing
countries waste and by-products initially sustain the bulk of live-
stock, accelerated growth of livestock output quickiy surpasses
the inelastic supply of such feed. Further increments to production
are made largely on concentrate feeds, particularly cereals. These
projections assume constant feeding rates in livestock production.

If, however, we project the trend growth of feed use during
the base period and further assume market relationships for live-
stock products at constant relative prices, the production shortfall
in developing countries increases by another 40 million tons. It
must be emphasized that this projection of feed use requires a
return to the per capita income growth of the 1966-80 period. The
debt crisis and the structural adjustment crisis must be met and
passed beyond.

Developing countries have been expanding imports of live-
stock products at a rapid pace. Since livestock production is generally
labor intensive, it is logical for developing countries to displace
projected imports with domestic production. Success in such an
effort could conservatively add another 40 million tons to imports
of major staples, largely for use as feed.

If these favorable circumstances prevail—in essence, if de-
veloping countries irprove their development strategy to return
to the growth rates of the 1960s and 1970s—developing-country
imports would grow at a rate similar to or somewhat higher than
in the past two decades.

Three caveats must be noted about use of such projections.
First, one must take these numbers in aggregated form and not
look at individual countries. That is because so many of the unpre-
dictable events in the world benefit soine and not others. For
example, in the 1970s growth in most of the oil- producing countries
surged ahead, it is said, at the expense of many oil-importing
developing countries: perhaps the reverse will happen in the
1990s. Countries differ in their natural resnurces—-Argentina and
Thailand have different ratios of people to agricultural production
resources than Taiwan or Bangladesh. On allthese matters, group-
ing countries helps us see central tendencies; at times we do want
to see the forest and not the trees.

Second, and very important, when we look at food gaps and
trade figures, we are looking at small residuals from large con-
sumption and production estimates, but small differences in pro-
duction and consumption data give relatively iarge differences in
trade. It is rash indeed to pradict trade volumes and their effects
on global prices.

Third, we are poorly placed to judge the future effects of
scientific breakthroughs in biology on agricultural production. Keep
in mind that whereas such breakthroughs add to demand as well
as supply in developing countrigs, they add only to supply in de-
veloped countries.
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THEORY

efore drawing conclusions, it is useful to briefly outline the
theory that lies behind the trends and relationships just presented.
Itis that theory that gives substantial credibility to such projections.

In developed countries, the demand for food is virtually
satiated and hence does not increase with incnme. In contrast,
growth in food output is institutionalized through research and
various complementary institutions. Without export growth, the
benefit of technological change can only be realized by undertaking
the socially difficult task of rapidly withdrawing resources (land
and people) from agriculture.

In sharp contrast, in developing countries, rising incomes of
low-income people, derived from employment growth, are con-
verted by remarkably high demand elasticities to increased effec-
tive demand for food: 60 to 80 percent of incremental income is
so spent. Thus in developing countries increased food supplies
and increased employment are two sides of the same coin; one
cannot proceed long without the other.

Further, acceierated growth of food production has the poten-
tial for setting in motion powerful multiplier forces on income and
especially employment in other sectors. That, coupled with added
growth arising autonomously in the other sectors, results in the
normal picture of fast growth in basic food staple production being
accompanied by even faster growth in food consumption.

It is these relationships that make reasonable the remarkable
finding that from the late 1960s to the late 1970s, the 29 devel,xping
countries with the fastest growth rates in basic food staple produc-
tion increased their imports of basic food staples by 360 percent
in the same period. It is this potential for developing countries to
expand demand for food faster than e'en high rates of growth of
food production that needs to be understood and nurtured and
which offers such exciting prospects for the reduction of poverty
and malnourishment.

IMPLICATIONS

DEVELOPED COUNTRIES

2 or developed countries, the much larger fluctuations in produc-
tion reduce the credibility of trend-based projections compared to
developing countries. However, a simple projection to 2000 of
domestic use and production for the period 1961-80 shows an
exportable surplus from developed countries more than double
the largast projected level of developing-country netimports. Such
estimates assume no diminution of growth rates for livestock feed
in the Soviet bloc from the high levels of 1961-80.

Such estimates are extraordinarily fragiie. If, for example, the
production growth rate in developed countries were to drop to the
level of 1972-83 and consumption growth rates were maintained,
then the developed countrie:s would actually become netiinporters.
Unfortunately, while prediction of developed-country exports is
highly uncertain, it matters immensely to the choice of developinent
strategy in develooing countries,
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Because the production trends in developed countries are
so subject to policy, it is well to keep in mind the following points.
First, developing countries as a group will prosper more if they do
not face rapidly rising food prices driven by their own demand.
But, conversely, intermittent dumping on international markets and
consequent unpredictable periods of sharply depressed prices are
deleterious to their long-term efforts at rural growth.

Second, demand is much more responsive to price in de-
veloping countries than in developed countries, whereas supply
is more responsive in developed countries than in developing
countries. Thus, tu simplity, rising global food prices foster de-
veloped-country surpluses and reduce demand in developing
countries primariiy through effects on the poor.

But, third, the pace at which export surpluses are generated
in developed countries now appears to be rapid enough to severely
depress international prices, suggesting a need for structural ad-
justments in developed countries despite the rapidly growing Third
World market.

Fourth, given the social costs in developed countries of dras-
tically reduced focd production and the potentials to raise food
demand in developing countries through food aid-based empioy-
ment growth, it is logical to develop such programs on a much
larger scale than at present.

DEVELOPING-COUNTRY EXPORTERS

Today, only a few developing countries are net exporters of food.
Two countries, Argentina and Thailand, which have favorable land-
to-person ratios, accounted for 68 percent of total developing-
country cereal exports in 1979-83 and will be considerably larger
exporters by 2000. There are probably one or two other developing
countries that have similar land resources and export potentials
but unfavorable policies that hold back their agriculture. These
few countries are severely injured by food dumping by high-income
countries.

Poor, high-porulation-pressure countries are another story.
it is striking that in projections to 2000, countries with per capita
incomes belovs U.S. $500 provide 83 percent of developing-country
net major staple food exports other than those of Thailand and
Argentina. In particular, four countries—China, India, Indonesia,
and Pakistan—account for 71 percent of projected developing
country net exports, excluding Argentina anc: Thailand.

Exports of food clearly represent a failure in employment
generation and poverty alleviation for countries with per capita
incomes below U.S. $500. They have half or more of their population
deficient in food intake. The countries in the low-income group
projected to become exrorters tend to be large and populous, to
have a high percentage of total GDP in nonagricultural sectors,
but a large percentage of total labor force in agriculture; the former
typically twice the latter. Their low per capita GNPs are, in general,
increasing slowly. These characteristics suggest that they have
capital-intensive investment policies causing low growth in employ-
ment, to the perticular deprivation of their low-income people.
A change in investment strategy would foster faster and more
equitable growth, would accelerate the food production growth
rate, and would change these countries from food exporters to
food importers.
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DEVELOPING-COUNTRY IMPORTERS

It is nciable that developing countries with per capita incomes
over U.S. $500 are generally able to generate demand for food
more rapidly than domestic production growth. Developing-country
importers with per capitaincomes less than U.S. $500 also manage
to increase employment and hence effective demand more rapidly
than production. Of course, the least developed countries with the
lowest incomes simply have low growth rates ir focd production.
Foreign assistance and food aid keep consumption somewhat
higher than would otherwise be possible ir. these countries.

The number one policy need for net tood-importing countries
is an international environment in which food supplies are reliable
over the long run. If they are to expand employment more rapidly
than food production, they must believe that the shortfalls gen-
eratec by these divergent trends can be met without steadily rising
prices. That means there must be a reliable, growing international
market. They also need to be protected from radical short-run
fluctuations in domestic and international supplies and prices. For
the latter, one needs a source of international finance such as a
well-operating International Monetary Fund cereal facility. Whether
enlarged stocks are needed as well is a moot point.

For employment growth to increase demand for food more
rapidly than domestic supply requires wide participation in the
development process. This, in turn, requires a rural infrastructure
that brings most of the people into close contact with the im,:roved
markets and technology necessary for the modernization of agri-
Culture. There also is a need for the development of employment
linkages between agriculture and the rest of the economy so that
growing agricultural incomes will result in expenditure patterns and
responses te those patterns favorable to the growth of rural industry
and employment. Agricultural growth through cost-decreasing tech-
nological change, a product of agricultural research in the national
and international systems, is the basic engine for such growth.

A NOTE ON FOREIGN
ASSISTANCE POLICY

‘ oreign assistance policies that support agricultural production
and employment-oriented strategies of growth are concurrently
favorable to growth and poverty alleviation in developing countries
and to increased markets for food exporters. What are the broad
policy outlines of such strategies?

First and foremost is investment in agricultural research and
its support services to start the engine of growth.

Second is assistance to growth of infrastructure. That is to
ensure breadth of participation in growth. In a world of food sur-
pluses, hungry people, and inadequate rural employment, infra-
structure investment offers immense potential for effective use of
food aid, particularly in the low-income countries. It is puzzling
that hunger, lack of labor and food resources for building infrastruc-
ture, and huge food surpluses can coexist.

Third is increasing food security nationally and internationally.
Thatis needed because a strategy relying on food and employment
growth is terribly vulnerable to the effects of normal fluctuation in
food production.
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Behind all these processes is rapid expansion of trained
people—a high-employment strategy of growth is accompanied
by extraordinarily rapid growth in demand for educated people at
all levels. Foreign assistance has its greatest comparative advan-
tage in helping meet that demand.

AGRICULTURAL RESEARCH
POLICY

M he new environment of apparent global abu.:dance of food
brings somewhat differing requirements for food production re-
search.

First, there must be an even greater empliasis than in the
past on reducing costs of production. In Asia, that reduction occurs
by raising yields per acre. In Africa, the problem is more complex.
Labor productivity is the greatest limitation to production increases
in Africa. We can already substantiate that, in general, the appro-
priate way to raise labor productivity in Africa is through yield-
increasing technology but with a particular concern for the effect
of such technology on labor productivity.

The national and international agricultural research systems
have done yeoman work in recent years to broaden the range of
conditions suitable to high-yielding varieties. This work has gone
sufficiently far that one can truly talk about saturation of large
areas with high-yielding varieties. How then will growth rates of
the recent past be maintained into the next decades? That will
soon be a serious problem in Asia. All the impressions of food
abundance will disapprar within a decade or two without further
breakthroughs in yield potential.

Second, with a more bountiful food supply in the world, we
have the opportunity to take more meaningful steps toward sustain-
ing growth in agriculture. On the one hand, we muct increasingly
shift higher-yielding, more productive farming systems into envi-
ronments whose ecosystems can sustain such increased intensity.
That should atlow gradual increase in the proportion of population
in more sustainable areas, while concurrently reducing population
pressures in areas that cannot sustain arable agriculture. We must
ask ourselves what are the implications of this to two related
research questions. One is: under what circumstances and by
what mechanisms can we use the increased abundance of food
in the world to reduce pcoulation pressures miore rapidly in the
areas that cannot support arable agriculture? The other is: should
that then push our research resources more toward the perennial
grasses and tree crops that can be sustained in such areas?

Third, when the abundance of food is increasing, we must
increase the emphasis on maximizing the linkages between agri-
cultural growth and employment growth in nonagricultural sectors.
That too requires research. Increasingly, lack of effective demand
for food is proving to be a constraint for developing countries with
per capita incomes under U.S. $500, in spite of progress in agri-
cultural production. We have done a good job of documenting the
existence of linkages between agricultural growth and employment
in other sectors, but we have not gone far in diagnosing the policy
prescriptions for maximizing the size of those linkages.
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Fourth, where food is more abundant, we can turn more
vigorously to increasing employment by developing smallholder
livestock production. Here we face elastic demand for the product
and hence a substatitial increase in demand from a small decline
in prices. There are, however, clear technical problems, not only
in production but also in marketing. Because of the inelasticity of
waste and by-product feed supplies, research must have a twofold
emphasis on increasing the productivity of grasslands and improv-
ing our knowledge about the productive use of concentrate feeds.
Any enhancement of livestock production will also help to sclve
the difficult problem of inferior grains, such as millets and sor-
ghums, and even maize. These cereals are well-suited to large
areas and have good possibilities for increasing yields, and yet
the demand for them is highly inelastic except as livestock feed.

Fifth, with an increasing abundance of food, we need to focus
our attention more on the problems of the poorest countries and
the poorest people within those countries. However, these two
sets of problems call for sornewhat different treatment. With re-
spect to the poorest countries, there undoubtedly needs to be an
emphasis on the better areas within those countries in order to
increase the returns to investment in agriculture and to generate
the funds for tackling the much more difficult problems of the more
backward areas.

With respect to the poorest people in the poorest regions,
we need to be much more innovative in developing research ap-
proaches. We must differentiate clearly between short-term needs
to mitigate the problems of the very poor and longer-term adjust-
ments that can be made as population densities are gradually
reduced through more intensive and sustainable development in
other areas.

CONCLUSION

wE3let us hope that the present abundance of food is not an
illusion or a quickly passing aberration. Let us recognize abun-
dance for the blessing it is: by raising incomes in developing coun-
tries with new, cost-effective feod production technology; by using
food surpluses to support labor-intensive investment in the infra-
structure that broadens participation in growth; by providing food
security measures that reduce the risks to governments of caring
about poverty and acting on those concerns; and by learning now
how to bring the lower-income countries to the stage of develop-
ment where effective demand for food outruns effective agricultural
development policies.




RESEARCH RESULTS 15

Research in the Food Data Evaluation Program largely involves
the analysis of trends in food production, consumption, and trade,
and, based partly on these trends, the projections of food output
and consumption in the Third World. This work builds on the agri-
cultural and economic data provided by other international organi-
zations, primarily the Food and Agriculture Organization of the
United Nations (FAO). The studies attempt to identify the major
factors underlying the observed trends and the geographical areas
FOOD and country groups of critical concern in future food problems.
During 1985 the focus of research shifted from analyses of
D.A 1‘4 pooled data on major food staples to those for smaller commodity
. { groups and individual commodities. This approach cornplements
EVALUAT 'Qi\ trend studies in earlier years and provides more opportunities for
; " collaboration with the commodity-focused centers in the CGIAR.
PROGM M In addition to its food gap studies, the program also organizes
and shares with members of the IFPRI staff statistizc on the pro-
duction, consumption, ard trade of major food crops and livestock
products. Particular einphasis has been given tc the organization
of national and provincial data on food production and inputs to
agriculture in the People's Republic of China. During 1986 re-
search focused on evolving Chinese demand for chemical fertil-
izers and systemic and policy adjustments in the administration
of fertilizer production, marketing, allocation, and distribution sys-
tems. Research was also initiated on rural employment promotion
strategies and data were gathered on the major current shifts in
Chinese rural employment patterns.

Anircreased concern of the program is the vreak data collec-
tion systems of many developing countries, particularly in Sub-
Saharan Africa. Studies regarding the gathering, evaluation, and
use of data for food policy research in the Third World can lead
to the improvement in the quality and nature of collected statistics
and thus, improvement of food policy decisions that are based on
them.

During 1986 the program published rer .arch reports on
trends and projections to the year 2000 of major food crops and
of cereal feed use in the Third World. The analysis of updated
agricultural statistics on China and of national data on food produc-
tion and consumption in selected Third World countries continued.

FOOD PROJECTIONS
TO 2000

187 hat will be the likely scenario for the production and
consumptlon of basic food staples (cereals, roots and tubers,
pulses, groundnuts, and bananas and plantains) in the Third World
in the year 20007 What will be the size and gevographical focus
of the Third World's food problem? These questions are addressed
in Food in the Third World: Past Trends and Projections to 2000,
Rese arch Report 52, by Leonardo Paulino, published in 1986. The
analysis is based on praduction data for 1961-80 and consumption
and trade data for 12°6-80 for 105 countries in the Third World.
Study results are ;:»3sented for Asia, Sub-Saharan Africa, Latin
America, and North Africa’Middle East and their 11 subregions.

Based on past trends, the study projects a Third World net
production shortfall in basic food staples of about 70 millior; metric
tons (80 million tons excluding China), with the bulk of this deficit
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Figure 1

Projections of Third World
production and consumption of
major food crops to 2000, by
country GNP per capita, 1980

Production M Consumption
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Scurce: Leonardo A. Paulino, Food in the
Third World: Past Trends and Projections
to 2000, Research Report 52 (Washing-
ton, D.C.. IFPRJ, 1986).

occurring in North Africa/Middle East (60 million tons) and Sub-
Saharan Africa (50 million tons). Latin America is projected to
have a 10-million-ton production shortfall, while, in contrast, Asia
is projected to have a net surplus of 50 million tons.

The 20 poorest countries (with 1980 per capita incomes of
less than U.S. $250) are projected to face a deficit of 10 million
tons (see Figure 1). Half of these countries are in Sub-Saharan
Africa. Deficits two to three times greater than their 1980 shortfalls
are projected for countries with per capita incomes greater than
U.S. $500.

When developing countries are classified according to in-
corne growth during 1961 -80, the production-demand projections
show only one group in a food surplus position by the end of the
century. Projected output exceeds projected demand in the slow
growth countries (1.0-2.9 percent annual growth rate in GNP per
capita) by about 25 rnillion tons or six-and-a-half times their net
surplus in 1980 (see Table 1). Compared to the 1380 levels, coun-
tries with iess than 1.0 percent annual growth rate in GNP per
capita will triple their food deficits, while those with growth rates
of 5.0 percent or higher are expected to double their deficits.

To fill these gaps, the report suggests tha! food trade will
have to play a greater role than in the past. Net imports of basic
food staples tripled from 1966-70 to 1976-80, expanding from a
yearly average of 12 million tons to 38 million tons. A major concern
is the ability of the poorest countries with the lowest rates in income
growth, which have a projected aggregate shortfall of about 17
percent of the Third World total, io pay the costs of imports. The
report suggests that food aid will continue to play an important
role in filling these needs, particularly in Africa. In addition, as area
expansion in food production continues to decline, future incre-
ments in food production will increasingly depend on the spread
of .mproved agricultural technology.

Table 1
Projections of Third World production and consumption of major
food crops, by country income growth in 1961-80

Projections to 2000

Net Surplus/

Country Group Based on
Deficit

Income Growthin1961-80  Production Consumption

(million metric tons)

Lesstnan 1.0 percent 111 140 -29
1.0-2.9 percent 448 422 26
3.0-4.9 percent 798 812 ~-14
More than 5.0 percent 114 165 -51

Source Leonardo A. Paulino. Food in the Third World: Past Trends and Projections to 2000,
Rescarch Report £2 (Washington, D.C.: IFPRI. 1986).

Yl
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. LIVESTOCK FEED

& he projected deficit of basic food staples in the Third World
by the turn of the century assumes that developing countries will
maintain past trends in food production and income and the rates
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of growth in the use of basic staples for animal feed. However,
depending on the method of projection, feed use in the Third World
could range from 245 to 285 million tons of cereals by 2000 (exclud-
ing China). If the upper limit of 285 million tons of feed use were
to occur, the projected food deficit would increase by 40 million
tons.

Projections of the amount of cereals needed for animal feed
were reported in Cereal Feed Use in the Third World: Past Trends
and Projections to 2000, Research Report 57, by J. S. Sarma,
which examines trends in the use of cereals for feed in 104 de-
veloping countries, relates these trends to these in the output of
livestock products (including poultry), and makes projections to
the turn of the century. The five methods used to project demand
for cereal feed to 2000 are based on different assumptions regard-
ing the past growth in feed use and in output of livestock products.
Estimates of the growth in demand for cereal feed vary from 4.7
to 5.5 percent a year. Using the projected feeding ratios based
on the past relationship between feed use and livestock output,
the requirements for cereal feed in 2000 to achieve the projected
livestock output in that year would be about 245 million tons, or
about two and a half times that in 1980 (see Figure 2).

The report indicates that for middie- and high-income de-
veloping countries with fewer foreign exchange constraints, the
shortfails could be met from imports of cereals from developed or
other developing countries. In other countries where this is not
the case, other measures are necessary, including improving feed-
grain yields through research and development. Also, there is
scope for substituting protein-supplemented noncereals, like cas-
sava, for cereals in mixed feeds.

As per capita incomes continue to rise, demand for feeds
and fodder will increase, resulting in higher competition for iand.
This will require more intensive land use, research on new scurces
of feed, and making better use of agricultural by-products in com-
pound and mixed feeds. These efforts will require increased re-
sources at the national and irternational levels.

IMPROVED AGRICULTURAL
; STATISTICS

f‘g ood trends and projections work tor developing countries under-
taken within the program has highlighted that the focus of attention
of the future world food problem will be on Sub-Saharan Africa.
Past food production performance suggests that in order to al-
leviate the problem, considerable acceleration of agricultural
growth is needed in this region. The formulation and implementa-
tion of policies and programs to achieve this growth requires a
gooc agricultural data base, comprising area and production fig-
ures for food and cash crops. In Sub-Saharan Africa data are
weak and in many cases lack limeliness, reliability, compleleness,
and comparability over time. In addition, in some countries, differ-
ent sets of crop estimates are available from different state agen-
cies. In some others, the country data differ greatly from the FAO
series. ldentification of the nature of the deficiency is necessary
for the formulation of measures for the improvement of data.
The measures needed to strengthen the basic agrizultural
statistics system differ with conditions among countries. In col-

Figure 2

Trend and projected feed use of
cereals in 104 countries by region,
1980 and 2000

i Trend feed @ Projected feed
use, 1980 use, 2000
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Source: J. S. Sarma, Cereal Feed Use
in the Trird World: Past Trends and Pro-
jections to 2000, Research Report 57
(Washington, D.C.: IFPRI, 1986).
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laboration with FAO, program staff are identifying typologies for
data needs 2nd the types of improvements necessary for each.
Formulating the required improvement schemes will require a
country-by-country analysis within the identified typologies. This
will facilitate prioritization among the countries needing technical
and financial assistance.

FERTILIZER
ADMINISTRATION IN CHINA

@ WA esearch undertaken by the program in this area has fo-
cused on current and future issues related to China's agricultural
growth in the conext of the country’s development of fertilizer use
to date and apparent plans for the future. Past program research
noted that during the last decade, consumption of fertilizer (primar-
ily nitrogen) in China grew rapidly, averaging 14.2 percent a year,
suggesting future periods of much slower growth due to exces-
sively skewed distribution and application of fertilizer among and
within provinces and institutional development insufficient to keep
pace with requirements crecited by rapid growth in supply. In ad-
dition, it suggested that China needed to continue to expand man-
ufactured nitrogen supplies, despite the current nutrient application
imbalance favoring nitrogen. The research highlighted the in-
equities and inefficiencies involved in the marketing and allocation
system and the importance of the small-plant-production sector,
despite continued need for growth in production capacity of higher-
quality products in efficient-sized factories.

China has recently augmented its plans for capacity expan-
sion in nitrogen as well as phosphate and potash production, and
has engaged in an overhau! of the fertilizer marketing (pricing,
allocation, and distribution) systems. Research analyzing the lack
of growth in Chinese nitrogen use i1 1985 and the inventory ac-
cumulation for certain nitrogen fertilizers found little evidence to
support the contention of fundamental stagnation in potential de-
mand for nitrogen. Causes of the lack of growth include disloca-
tions due to the massive changes in farm-product and fertilizer
marketing in 1985, coupled with rural financing difficulties as-
sociated with the aftermath of the large 1983 and 1984 bumper
crops, and the overly rapid development of small-plant fertilizer
production without complementary distribution network growth.

Although China’s centralized restraints on nitrogen imports
have not been fully lifted and the 1986 domestic production plan
was modest, nitrogen use rebounded quickly in 1986, cusing
scattered shortages, particularly in import-dependent areas. Re-
search indicates that this type of across-the-board central policy
adjustment may be the major source of increased rereal produc-
tion variability in China. However, China is pressing forward with
its partial decentralization and liberalization of the fertilizer market-
ing system, complemented by an increased allocative empbhasis
on medium- and, to a limited extent, low-application areas. This
initiative should not only dampen some of the regionally unwel-
come effects of sudden policy shifts on the fertilizer and farm
production sectors, but should reduce inequities and increase al-
locative efficiency in the system as a whole.
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Accelerating the pace of growth of food crops is the principal
objective of agricultural policies in developing countries. However,
growth must be achieved through price, supply, and employment
stability and with equity.

Although augmentation of traditional resources is an obvious
source of growth, many developing countries have reached the
border of exploiting land and its complementary resources for
agricultural growth in an efficient manner. Thus research in the
Food Production Policy Program focuses on accelerating agricul-
tural production through technological change. The develcpment
of high-yielding seed-fertilizer-irrigation technology is expanded
through appropriate institutions and adequate incentives. Institu-

FOC\)D tions, particularly institutions for financial services and marketing
: of agricultural inputs, which are closely linked to expanded use of
PRODUC.I ION new technologies. generally develop very slowly when left to au-
) s tonomous forces. Research on the development of such institu-
" O“ Y tions is conducted in the context of studies on specific factors of
' production that embody modern technology. Providing farmers
PROGRA i\‘/l with incentives for production includes not only improving technol-

ogy but developing institutions and infrastructures for its adoption.

Where technology options are not so encouraging, at least
in the immediate future, resource allocation and efficient use of
traditional land and labor resources are the principal areas of
policy focus. In Africa particularly, production policy research fo-
cuses more on the use of land, labor, indigenous technology, and
an appropriate mechanism of providing farm-level incentives than
on irrigation-based modern technology. Although development of
a new and more productive technology is a long-term goal, current
policies for accelerating the growth of agricultural production that
make the best use of available technology and resources through
incentives are the immediate short-term focus.

Research conducted in the Production Program during 1986
focused on two broad areas: the generation and diffusion of tech-
nology and incentives for accelerating growth with stability. Pro-
jects in the first area examined the factors of production, including
research allocation, fertilizer use, and irrigation, and the effect of
technological diffusion. Projects in the second area focused on
food crop production in Africa, seasonal price variation, and vari-
ability. Three completed studies were published in various IFPRI
series.

GENERATION AND DIFFUSION

RESCARCH AN RESOURCE ALLOCATION

ol oth developing countries and donors lack guidelines in de-
termlnlng the allocation of limited research resources and the be-
nefits from alternative research strategies. An ongoing project,
involving work at IFPRI and the Australian Centre for International
Agricultural Research (ACIAR), is focusing on ways to assess
priorities for the Third World as a wt ole. The framework that has
been developed can be used by international and national eco-
nomic planners to allocate agricultural research resources among
commodities and regions. Crop and climate zones have been
delineated for 24 major food and nonfood crops and ruminant
livestock for about 100 developing countries in order to calculate



20 RESEARCH RESULTS

Figure 3

Average yields of tea anu coffee
on estates and smallholder farms
in Kenya, various years
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Source: Farm Management Handbook of
Kenya (Narots. Ministry of Agriculture,
varous years)

direct and indirect (spillover) benefits of agricultural research on
these commodities and of their distribution among producers and
consumers.

The study looks at both the expected present value of average
international benefits from research and at the aggregate benefits
accruing to research on the same commaodities for the major geo-
graphical regions. The results indicate that the choice of commod-
ity priorities for research may be significantly different depending
on the distributive objective. If the goal is to maximize total inter-
national and spillover benefits, research on rice, potatoes, wheat,
and mitk would produce a high payoff. However, to achieve an
equitable distribution of benefits among producers and consumers,
with those benefits accruing primarily to developing countries, re-
search on bananas and plantains, cassava, coconuts, pulses,
sweet potatoes, and groundnuts would be appropriate. But the
total international benefits from research on most of these com-
modities would be substantially lower than those from rice, wheat,
or milk, and therefore the opportunity costs oi giving considerable
weight to distributive effects may be substantial.

The study notes that the proportion of the research benefits
derived from spillover to regions other than that where the research
is initially undertaken is large, varying from 60 to 80 percent of
the total. While national decisionmakers would not normally be
influenced by considerations of spillover effects, there could be
considerable underinvestment in research if they are neglected
by international planners.

Ongoing research on research resource allocation in Africa
has focused on the growth of agricultural research systems in
Kenya, Malawi, and Senegal since the 1960s. Preliminary results
indicate an expansion of the number of commodities under re-
search, an increase in the number of research stations and scien-
tists, and a focus on biological technology.

In Kenya. during the last 15 years commodity research has
expanded from lea, coffee. pyrethrum, maize, and wheat to include
cotton, sugarcane, rice. grain legumes, roots and tubers, sorghum’
millet, cotton. and oilseeds. In Malawi. the program started with
tea, groundnuts, cotton, and maize, but now includes rice, wheat,
grain legumes. tobacco. tree crops, and some sorghum millet. In
Senegal, the activities now include rice, maize. vegetables, soy-
beans, and sorghumn in addition to the first crops—groundnuts,
millets, and cocwpeas.

The number of research stations has increased in these coun-
tries. and the expanded commodity and regional coverage has
contributed to a thin disbursement of these resources in a number
of cases. In 6 out of 18 major stations in Kenya. 7 out of 10 in
Malawi, and 4 out of 18 in Senegal. there were iewer than 15
researchers in the early 1980s. The study indicates that research
efforts have not given priority to labor constraints, except in
Senegal, but have focused narrowly on high-yielding technologies
without exlensive field trials.

The study also points out the need for strengthening research
on nonfood crops grown by sn.allholders. In the case of Kenya,
for example, although smallholder production of export crops has
been an important element of the agricultural strategy, smallholder
productivity was suhstantially lower than in the esta‘e sector (see
Figure 3). Average land productivity of smallholders growing tea
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was 70 percent lower than that for the estate sector. Even the
average yield of the most productive smallholder tea farms was
45 percent lower than the estate sector. For coffee, average small-
holder yields were 45 percent lower and the best yields were 66
percent of the average estate yields.

FERTILIZER POLICIES

In recent years, IFPRI's research on fertilizer policies focused on
Asia, specifically India, Bangladesh, the Philippines, Indonesia,
and China. The focus is now shifting to Africa, where fertilizer is
expected to play a key role in increasing production, particularly
in the short and intermediate run. Fertilizer use in Sub-Saharan
Africa is the lowest in the world and is growing only at a rate of
9 percent, much less rapidly than in the rest of the world (see
Figure 4). In African countries where efforts to increase use have
been made, concentration has been on large commercial farms,
nonfood crops, and high potential areas. Research on policies to
increase fertilizer use on food crops is essential for increased
production, increased labor productivity, and long-term yield stabi-
flization. A study of the use of fertilizers in Rwanda, where popula-
tion density is parallel to that of Bangladesh, was initiated in 1986.
It will atiempt to identify factors that will increase growth in con-
sumption by smallholders.

Figure 4
Fertilizer consumption per cultivated land area, 1968-84

Kg'ha

90
80
70
60

50

40

South Amerlica

30

20

10 /\_—-/

0

Sub-Saharan Africa

=

1968 1973 1979 1983

Source: FAO, Fertilizer and Production Yearbooks (Rome: FAO. various years).



22 RESEARCH RESULTS

IRRIGATION

Expanded use of irrigation, coupled with the adoption of modern
rice varieties and increased fertilizer use, has led to increased rice
production in much of Asia: past IFPRI research has documented
that a major investment in irrigation will be necessary to increase
production to maintain or improve per capita consumgtion of rice
in Southeast Asia. However, several good crcp years in the Philip-
pines and Indonesia, together with declining real world prices of
rice, have led some policymakers to call for a slowing of investment
inirrigation. IFPRI research, done in collaboration with the Interna-
tional Rice Research Institute, the International Irrigation Manage-
ment Institute, and the University of the Philippines at Los Barios,
has been examining aggregate requirements and the appropriate
allocation of investment among different kinds of irrigation systems
as well as between new system development and the improvement
of existing systems in the Philippines.

Completed in 1986, this research suggests that the construc-
tion of new sysiems generally has higher returns than the rehabili-
tation of old systems. In addition, the benefits of rehabilitation go
to farmers who are already benefiting from irnigation, while new
system construction benefits mainly rainfed farmers. When com-
paring types of systems, the study fcund that although communal
(farmer-operated) systems and small-scale national (government-
operated) systems often had lower rice yield levels and cropping
intensities than larger-scale systems, the lower investment costs
for smaller systems resulted in higher economic returns overall
(see Table 2).

Table 2
Internal economic rates of return on an investment by type of irrigation
system, Philippines, 1985 prices

Number of Systems with
Intern::; Economic

Internal

Number Ecnunomlc Rate of Return

lrrigation of ‘date of MoreThan iLessThan

System Systems  Return 12Percent 12Percent

{(percent)

Reservoir 3 37 0 3
National 23 12,56 8 15
Large 9 insg 2 7
Medium 6 14.0 3 3
Small 8 13.7 3 5
Cominunal 25 33.3 20 5
Larse 13 28.5 10 3
Medium 6 38.3 4 2
Smali 6 38.6 6 0
Pump 45 13.0 14 31
Deep tubewell 9 1.8 0 9
Shallow tubewell 16 13.6 5 11
Surface pump 20 17.7 9 11
Large 5 3.3 1 4
Medium 6 13.5 3 3
Small 9 28.5 5 4

Source: Based on calculations by M. W. Rosegrant, L. A. Gonzales, H. E. Bouis, and J. F. Sison.
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The study indicates that rehabilitation of existing irrigation
systems can also have substantial payofts but that the choice of
systems to be rehabilitated is importarit, with the return highly
dependent on the relative water supply in the system. Rehabilita-
tion projects to date have been relatively costly; it may be possible
to gain much of the benefits from rehabilitation with less costly
rehabilitation investments.

TECHNOLOGY DIFFUSION

Bangladesh has made progress in the diffusion of high-yielding
varieties since independence in 1971, largely through public in-
vestment in irrigation and flood control and distribution of fertilizers
at highly subsidized prices. IFPRI, in collaboration with the
Bangladesh Institute for Development Studies, is evaluating the
effect of this technological progress on the growth of production,
efficiency in the use of resources, employment in farm and nonfarm
activities, and the distribution of incomes.

Preliminary research indicates that the rice varieties produce,
on average, about 1.2 times the output and employ 50 percent
more labor per unit of land compared to the traditional varieties.
The cost of production per unit of output is about 18 percent lower
and value added per unit of labor about 30 percent higher for the
new varieties. More than two-thirds of the farmers cultivate hold-
ings of less than one hectare. However, srnall farmers devote a
larger proportion of land to the new varieties and use more fertilize
oer unit of land compared to large farmers. Although small farmers
pay higher prices for irrigation and labor, fertilizer prices are aimost
the sarne across farm size. In addition, the new varieties generated
more demand for labor, which was shared proportionately by family
and hired workers. The wage rate was also found to be positively
associated with the diffusion of the new technology. The new crops
are also grown proportionately more on the tenanted land. Thus
some of the benefits of the new technology reach the poor through
the labor and tenancy markets.

_ INCENTIVES AND
“  SHBILITY FOR GROWTH

FOOD CROP PRODUCTION IN AFRICA

szg‘;"ﬁ/ereal Substitution in West Africa. In West Africa,
consumption of traditional food staples, millet and sorghum, is
declining while the consumption of wheat and rice is increasing.
This has added considerably to import tills and has policy implica-
tions for domestic production patterns of maize and rice.

In collaboration with the University of Ouagadougou and the
International Crops Research Institute for the Semi-Arid Tropics
(ICRISAT), IFPRI has been studying the demand and supply of
traditional and nontraditional cereals in Burkina Faso. Urban and
rural household data collected in 1984-85 are being analyzed
to understand the substitution patterns for these grains. Preliminary
results for the rainy season indicate that urban rice consumption
represents 54 percent of the cereal budget of the poor, 49 percent
of middle-income consum.ers, and 46 percent of the high-income




24 RESEARCH RESULTS

Figure 5
Shares in cereal budget, urban
Burkina Faso, June-July 1985
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consumers (see Figure 5). (Rice production represents only 5
percent of the total cultivated area in Burkina Faso.) By contrast
wheat ascends in importance with income, representing 9 percent
of the consumption of the poer, 20 percent of the middle-income
groups, and 23 percent of the consumption of the high-income
groups. Consuiiiption of millet and sorghum declines with rising
income ana maize remains constant.

The research indicates that a high proportion of the poor's
rice expenditure is on the purchase of prepared rice—a major
convenience food for the working class. In addition, the preparation
time of rice in the home is much less than that of coarse grains.
Women's time ailocation and work patterns appear to favor rice
consumption.

Food Crop Production in Zaire. Since the 1970s a growing gap
between the consumption and production of food crops in Zaire
has become evident, due mainly to population and per capita
income growth. Imports of foodstuffs have increased dramatically.
In 1986 IFPRI continued research on a project to identify the
technical and economic factors associated with the production of
rice and othei staple food crops (maize, cassava, and plantains)
by smallholder Zairian farmers in order to suggest policy changes
that may lead to improved food production. The basic factors in
much of the agricultural production in Sub-Saharan Africa are
labor and land.

This is particularly true in Zawre. The study has surveyed
farming households in the Zaire Basin to determine not only the
relationships between farm inputs and food production, but also
the factors affecting the allucation of labor to farming. Preliminary
results indicate that only atout 280 person-hours per working unit
were allocated to farming during the 1982 83 crop year, represent-
ing 15.5 percent of the potential labor time that can be allocated
to agriculture per year under tropical conditions. The study found
that the inadequacy of the road network has resulted in the disrup-
tion of distribution and marketing channels, and this has been the
most disturbing factor that has led farmers to divert labor away
from farming.

SEASONAL PRITE VARIATIONS

The seasonal fluctuation of foodgrain prices, which can affect
political stability and the environment for uninterrupted economic
growth, is a key concern for policymakers. Developing country
governments often adopt costly stock policies and other measures
to counter price instability. Modern seed varieties, which can be
grown in all seasons, can generate a more even distribution of
supply and prices over seasons. In research initiated in 1986,
IFPRI is attempting lo analyze the pattern and underlying causes
of rice price fluctuations and means for their stabilization in
Bangladesi.

Preliminary analysis indicates that the widespread adoption
of high-yielding varieties has shifted the peak period of high prices
to May and reduced the July to December rice price fluctuations
overall (sce Figure 6). This change in the pattern of seasonal
prices has implications for marketing and government intervention
in price setting. Ongoing research will focus on development of a
framework to contain seasonal and annual fluctuations in rice
prices within a band.
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Figure 6
Relationship of technology to seasonality of prices, Bangladesh,
1960-70 and 1976-84

Seasonal price index
110

105

100

95

@ Pretechnology period, 1960-70

/ W Posttechnology period, 1976-84
90

Jan  Feb Mar  Apr May Jun Jul Aug Sep Oct Nov Dec

Source. Based on calculations by Raisurtdin Ahmed and Andrew Bernard.

FOODGRAN PEOGULC TGN W HRABHTY

Modern Technologies. Many countries have achieved impressive
rates of growth in national foodgrain production in recent years
through adoption of high-yielding varieties. At the same time, the
variability of world foodgrain production around trend also in-
creased as measured by the coelficient of variation in production.
This increased variability is refiected in increased market and price
instability, which poses difficuit problems for farmers and poor
consumers alike. Past IFPPRI research has been concerned with
the link between technologically improved agriculture and variability.
Summary Proceedings of a Workshop on Cereal Yield Vari-
ability, edited by Peter B. R. Hazell, presents the discussions of
biologists, social scientists, and policymakers that attempt to ap-
proach the variability issue as it pertains to plant breeding, farming
systems, and management of irrigation, fertilizers, and pesticides.
The proceedings, based on a conference sponsored in collabora-
tion with Deutsche Stiftung fur Internationale Entwicklung (DSE),
suggest that national policies to assure input supplies such as
improved seed varieties, fertilizers, andirrigation; to distribute them
widely; to stabilize prices; and lo encourage regional and crop
diversification should contribute to the reduction of variability.

Crop Insurance. Variability may be also associated with farmers’
risks. Threatened by droughts. volatile prices, or other natural and
economic uncertainties, farmers tend 1o act conservatively, diver-
sifying their crops and adopting higher-yielding techniques at
slower than optimal rates. To encourage more modern, efficient,
and expanded agricuitural production by reducing risk, govern-
ments have set up multiple-risk crop insurance programs.
Published in 1986, Crop Insurance for Agricultural Develop-
ment: Issues and Experience, edited by Peter Hazell, Carlos
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Figure 7
Net grain imports, Soviet Union,
1971/72-1982/83
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Pomareda, and Alberto Valdés, the second book in the joint IFPRI
series with The Johns Hopkins University Press, addresses this
issue. The book reviews crop insurance programs in the United
States, Japan, Mexico, Brazil, Panama, Australia, anu Costa Rica.

The authors suggest that most comprehensive crop insur-
ance programs have not been successful. Even when well man-
aged, they have required substantial subsidies to cover the high
administrative costs. Although some programs have been as-
sociated with stabilized income and increased production, these
benefits have seldom exceeded government costs.

The authors conclude that crop insurance can serve a useful
but limited function if properly constructed. Suggestions for im-
provements include the limited use of subsidies, restricting insured
risks to natural hazards (hailstorms, floods, hurricanes), ard better
program management. They suggest that more carefully targeted
relief, such as food-for-work programs, specific farm price in-
creases, and improved access to credit would be more cost-effec-
tive than insurance.

Soviet Grain Variability. The Soviet Union has a dominant pre-
sence in world grain markets, and fluctuation in Soviet grain pro-
duction can have a major effect on developing country exporters
and importers. In Weather and Grain Yields in the Soviet Union,
Research Report 54, Padma Desai examines weather-induced
variability in grain production in the Soviet grain belt between 1955
and 1982,

The report finds that yield fluctuations have been more fre-
quent since the 1970s, indicating that policy and systemic eftects
on yields may have been more significant. Soviet imports fluctu-
ated widely in the early 1970s but remained at their highest during
the early 1980s (see Figure 7). The report suggests that the Soviet
Union's effort to diversify the sources of its imports should provide
another export market for developing countries with grain sur-
pluses. The report cites Argentina as an example of a developing
country that has become a major exporter to the Soviet Union. it
cautions, however, that because variations have been large, Soviet
grain imports could compete with grain-importing developing coun-
tries.
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The Agricultural Growth Linkages Program investigates the role
technological change in agriculture plays in national economic
growth and the welfare of the poor. Research is premised on the
belief that the growth and equity effects of agricultural technology
can be influenced by public policy and that policy interventions
are likely to be different at various stages of national economic
growth.

In ordei 1o explore the effectiveness of different policies, the
Linkages Program studies the effects of agricultural technology in
situations that contrast the stage of development of national
economies and the kinds of policies pursued by governments.

AGRICULTUR/ql Because the number of case studies that can be undertaken is
d : small, they are chosen to provide generalizations across countries
GRO\NTL{ about appropriate policy. Research ranges from the investigation

of the effects that the provision and location of the various types

L“\”KJ S of infrastructure have on farm and nonfarm economies to the
. o income and employment benefits of new agricultural technology.
PRO .,“'! Vi The issues under study are classified into three groups:

growth and equity in rural areas, policies to improve growth and
equity, and resource transfers in the national economy.

~

GROWTH AND EQUITY
= IN RURAL AREAS

. esearch now indicates that small farmers have benefited
from the "green revolution,” despite some initial lags, and that
most households in new technology areas have benefited from
increased incomes, although the distribution of income has not
always improved. These studies refute earlier ones that claim the
rural poor did not receive a share of the henefits. IFPRI is evaluat-
ing the short- and long-term effecis of technological change on
rural poverty more fully.

Preliminary evidence from studies in Africa and Asia suggests
that technological change in agriculture may affect rural welfare
in Sub-Saharan Africa anc South Asia very differently. There are
a number of reasons why Africa is different: less developed infra-
structure and markets, shorter agricultural seasons related to dry-
land rather than irrigated agriculture, and dispersed rural poptilation
and lower population densities that are less able to sustain diverse
and vibrant nonfarm activities. During 1986 studies on the linkages
between agricultural and economic development in Zambia and
South India continued.

The Indian study, completed in 1986, examined the effects
of the new varicties on income and employment in a rice-growing
district in Tamil Nadu. Data collected in 1982/83 and 1983/84 were
compared to those collected a decade earlier. The resulits of this
study, which was underiaken in collaboration with the Tamil Nadu
Agricultural University, indicate that there were significant in-
creases in agricultural production and incomes during the decade,
largely as a result of the adoption of high-yielding varieties of rice,
increased use of fertilizers, and expansion of irrigated area. (Also
see the Food Consumption and Nutrition Policy Program section.)

The study found that with the introduction of high-yielding
varieties in the early 1970s, rice production increased by about
40 percent. At the same time the average household more than

s
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doubled the real value of its total expenditures on tood and con-
sumer goods and services during this period. The poorer house-
holds, including the landless, participated in the growth, as the
increases in their employment, incomes, and consumption of
higher-quality foods such as meat, fish, dairy products, vegetables,
and fruits show.

Because input costs have increased sharply and the real
price of paddy has fallen, real per hectare returns from paddy
tarming declined in recent years. However, paddy incomes have
been maintained by a combination of increased irrigation and shorter-
season varieties that have enabled farmers to grow a larger gross
area of paddy each year. Farmers have also expanded their pro-
duction of important cash crops such as groundnuts.

Final analysis of the linkage effects indicates that each dollar
of increase in agricultural income induced about an 86 percent
increase in nonagricultural income within the rural economy. Of
this increase about 55 percent was from increased demand for
agricultural inputs, marketing, and processing and 45 percent was
from increased household demand for consumer goods and ser-
vices. The benefits of these increases were found to be shared
by small farmers and landiess workers as well as urban house-
holds.

The results of this study were presented at an IFPR] workshop
held at Ootacamund, India in February 1986, which was attended
by policymakers and scholars from India, ICRISAT, the Interna-
tional Rice Research Institute (IRRI), Zambia, Costa Rica, and the
United Kingdom (also see the Outreach section).

Research began in 1985 on a similar project in Eastern Prov-
ince, Zambia in collaboration with the Rural Development Studies
Bureau of the University of Zambia, the Zambian National Food
and Nutrition Commission of the Government of Zambia, and the
Eastern Province Agricultural Development Project and continued
in 1986. The study is determining the effect of agricultural growth
on rural welfare as measured by changes in land holdings, farm
income and employment, nonfarm income and employment, nutri-
tional status, and household consumption and expenditure pat-
terns. During 1986 data were gathered in 330 representative
households located in 10 village clusters. Data consistency tests
and cleaning were initiated during the year.

POLICIES TO IMPROVE
GROWTH AND EQUITY

&P overnment policy can enhance the growth and equity
effects of agricultural technology through a number of avenues.
During 1986 the Linkages Program focused attention on policies
related to infrastructure. The growth in nonfarm economies is
stimulated by investment in two kinds of infrastructure: those that
increase agricultural productivity, including irrigation, roads, and
telecommunications; and those that facilitate the flow of trade and
commerce, such as transpoit, banks, and markets.

BANGIADESH

In collaboration with the Bangladesh Institute of Development
Studies (BIDS), a study on the role of rural infrastructure in Bangla-
desh was completed. Infrastructural development improves the
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mobility of commodities, services, people, and information, which,
in turn, stimulates the process of specialization and commercial-
ization, technology transfer, changes in consumption ana savings,
utilization of rural resources, and implementation of public policies.
This process occurs at costs that are substantially reduced from
what they would be without infrastructure. This study measured
the eftects of infrastructure on agricultural production, farm and
nonfarm income, employment, consumption, savings, investment,
and market development. Some selected results are presented
below.

The effect of infrastructure on agricultural production was
measured, and a preliminary estimate indicates that it increases
gross value of production by abnut 24 percent. In addition, differ-
ences in agricultural income associated with input use and price
levels that resulted from infrastructural ditferences within villages
were substantial. Even though the price of fertilizer was only 13.5
percent higher in villages with underdeveloped infrastructure, fer-
tilizer use was 92 percent higher in the villages with developed
infrastructure (see Table 3). This higher intensity of fertilizer use
in developed villages cannot be explained by the explicit price
factor alone but was associated with increased availability of fer-
tilizers made possible by better infrastructure. In addition the wage
rate in developed villages was found to be about 12 percent higher
than that in underdeveloped villages and the intensity of labor use
(labor productivity) was also higher. The results indicate that infra-
structure affects labor and fertilizer markets differently than paddy
markets and is more closely associated with improvements in
these markets.

Table 3
Effect of infrastructure on prices and inputs, Bangladesh, 1981/82

LessDeveloped Developed
Infrastructure  Infrastructure Difference

Prices
Rice/paddy (Tk/kg) 4.04 4.i2 2%
Fertilizer (Tk/kg) 3.70 3.2 -13.5%
Wage rate (Tk/day) 18.1 20.2 11.8%
Inputs
HYV-cropped area
(% of total) 25 42 70%
Fertilizer (kg/ha) 78 150 92%
Labor (days/ha) 46.6 48.3 4%

Source: Based on calculations by Raisuddin Ahmed.

INDIA

Another siudy completed in 1986 examined factors that influence
access to and use of rural infrastructure services as well as their
regional patterns of distribution. The study, undertaken in conjunc-
tion with Tamil Nadu Agricultural University, uses two survey data
sets collected in 1983/84, one from 535 villages and the other
from 345 sample households in North Arcot district of Tamil Nadu.
In the study area scme services were uniformly highly acces-
sible to all villages, others were uniformly highly inaccessible, and
others were selectively accessible to more populated villages.
The study found that 17 service centers in the 535 villages
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Table 4
Service pravision and use

Incia Zambia

1982/83 1985/36

Number

of services 34 85
Areaserved/

setvice 24Km? 824 Km?
Travel

onfoot 25% 60%
Useof

services/

year/

housshold 31 6

Source: Based on calcuiations by Sudhir
Wanmali.

provided 123 of the 134 services used by the rural households in
the study area. Of these 17, 9 service centers had the population
size to support some of these services, yet the services were not
available. In addition, there was a high correlation between the
size of population of a village and its . ural infrastructure. Population
elasticities with respect to serv::e provision were also high. Every
1 percent change in a village's pupulation was associated with a
0.4 percent change in its overail structure of service provision.

Analysis of the complexity and type of service indicated that
reduction in the distances of services was associated with positive
changes in household expenditures. As expected, decreases in
distances were associated with increases in expenditure in the
less complex. services used, the more frequently used services,
and in food and personal services. The opposite occurred for more
complex services and consumer durables.

The study indicates that where distance reduces use of ser-
vices, public intervention to increase accessibility may be worth-
while. Provision of mobile units, for examyle, could be cost-effective.
With mobile units, services such as credit and banking, animal
husbandry, and marketing of agricultura; produce could be provided
when demand is heavy. Other services, such as communications,
could be made available at regular intervals, perhaps on village
market days.

Provision of services is also linked to overall development in
many other ways. If service centers have the necessary transpor-
tation, banking, and credit facilities, more private retail services
will locate there. Poorer farm households will benefit from an in-
crease in employment opportunities and from better access also
to production-oriented services. The increased availability of ser-
viczs and consumer goods will add to the quality of rural life, and
the savings in time and money, spent in traveling longer distances
to obtain these services, could be spent locally mere productively.

ZAMBLA

Research to identify ttie patteins of provision, access, and use of
services in rural Zambia is part of the project under way in Eastern
Province, Zambia, in collaboration with the Eastern Province Agri-
culwral Development Project and the Rural Development Studies
Bureau of the University of Zambia. A preliminary analysis of the
initial data collected indicates that there is a great disparity in
service provision when India and Zambia are compared. A service
in Ind'a serves, on average, a population spread over a region of
24 square kilometers, whereas in Zambia the same service serves
a population spread over 824 square kilometers (see Tatle 4).
This disparity in access to services influences their use, which in
Zambia is about 6 times a year per household and in India is
almost 31 times a year per household.

RESOURCE TRANSFERS IN
THE NATIONAL ECONOMY

S ring 1986, IFPRI continued to study agriculture’s contri-
bution to the capital transfers necessary for development and the
increased agricultural production necessary for growing urban
populations. Work continued in Punjab, India and Chile.
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Public poIicies affect real incomes, food consumptzon and nutrition

of low-income households and their members in a variety of ways.

Research in the Food Consumption and Nutrition Policy Program

examines these effects through conceptual and empirical studies

that contribute to policy formation and implementation. Research

FOOD emphasizes national policies and issues and focuses on low-in-

) ,  come households. Case studies provide the basis for generalizable
CONSUMPTION  fincings.

During 1986 the Food Consumption Program focused its

AND research efforts on the effects of food price and subsidy policies

and increasing commercialization of semisubsistence agnculture

NUTRITION on incomes, food consumption, and nutritional status among iow-

income households. In addition, studies were completed on the

POLI CY consumption and nutrition effects of technological change and on

vanablhty in food production. Research was carried out on coun-
PROGRAI\/I tries in Asia, Latin America, and Sub-Saharan Afriza.

FOOD PRICE AND
SUBSIDY POLICIES

55 verall, IFPRI has completed studies of consumer food
subsndles in 11 countries. In 1986 studies on the Philippines and
Sri Lanka were completed and research continued on various
aspects of household-level food security in Pakistan, including an
analysis of existing food subsidies.

Also in 1986, in The Effect of Food Price and Income
Changes on the Acquisition of Food by Lovv-Income Households,
an IFPRI “gray” report, Harold Alderman reviewed recent studies
that have estimated the extent to which the poor are more respon-
sive 1o price changes than wealthier consumers and discussed
the econometric problems raised by the study of food demand of
specific groups within a population. Foi each of the six commodities
and commodity groups—-rice, wheat, milk, root crops, coarse
grains, and meat—the report suggests that the poor prove to be
more price-responsive than the general population. On the as-
sumption that government officials may not have enough data to
estimate price parameters by income group, patterns of respon-
siveness in these studies were noted in order to establish rules
of thumb that could be used in place of aclual estimates of the
responsiveness of the poor to prices.

PHILIPPINES

In a pilot scheme in areas known for their high incidence of mal-
nutrition and poverty in the rural Philippines, rice and cooking oil
were discounted and nutrition education was made available to
one-fourth of the households in 14 villages for one year. Other
households received either discounts or education or were left out
of the scheme. The subsidy accounted for more than 80 percent
of the cost of the scheme and administration and retailer incentives
for less than 20 percent. The results of the scheme, which was
undertaken jointly with the Philippine National Nutrition Council,
were compared with households included in the study that did not
have the food discounts and education.

The assessment found that among participating households
the scheme was successful inincreasing food consumption, which
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was reflected in higher calorie consumption and improved nutri-
tional status of preschool children. However, distribution of the
additional food within the households was skewed toward adults.
The price subsidies on rice and cooking oil contributed to increases
in purchasing power, which was the main reason food consumption
increased. The study found that the propensity to spend additional
amounts of price subsidy income on fcod was considerably higher
than the marginal propensity to spend income from other sources
on food. The study also found that the lower oil prices resulted in
substitution of oil for other commodities. The effect of the nutrition
education was more pronounced for children than the households
overall.

As a result of the scheme, household calorie acquisition in-
creased by 7 percent, or 136-138 calories per adult a day; calorie
consumption by preschoolers increased by 4-6 percent, or 31-55
calories per child a day; and preschoolers showed a weight gain
of 0.12-0.14 kilograms.

The study confirmed a strong relationship between malnutri-
tion and income. The results indicated that landless farm workers,
tenant farmers, and other low-income occupational groups are
much more likely to be faced wiit malnutrition than other, higher-
income groups. This is primarily due to very limited purchasing
power.

SRI LANKA

A study to assess the effects of shifting from a free-ration food
subsidy program with general price subsidies to a food stamp
program without price subsidies in Sri Lanka was aiso completed
in 1986. Undertaken with the Sri Lankan government, the study
examines the change in the Sri Lankan subsidy program, which
formed an integral part of the set of economic policy reforms
undertaken in the late 1970s. These changes were intended to
increase domestic savings while attempting to protect low-income
households from the effects of price increases.

The study found that the changeover to a food stamp scheme
that was not tied to the consumer price index reduced the share
of food subsidies in total government expenditure from 15 percent
in the mid-1970s to about 3 percent in 1984.

At the changeover in 1979, food stamp benefits amounted
to 83 percent of price subsidy benefits. This eroded to 43 percent
by 1981/82. Prior to the changeover, price subsidies were nearly
18 percent of the average household budget of recipients of rice
rations. The food stamp share in 1981/82 was only 9.6 percent.

An examination of the apparent calorie consumption by
households during 1978/79, before the policy change, and during
1981/82 indicated that nearly 75 percent of the households had
either maintained or increased their per capita calorie consump-
tion. However, the per capita calorie consumption of the bottom
20 percent declined about 8 percent, from an already low 1,490
calories during 1978/79 to 1,368 calories during 1981/82.

The Sri Lankan government's attempt to target the scheme
to low-income households resulted in about 50 percent of all
households receiving food stamps; however not all of the recipients
were in the lower half of the expenditure range. The results indi-
cated that the lowest income quintile—the intended beneficiaries—
received 38 percent of the total food stamp outfay. Under the
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former scheme, this segment received only 26 percent of the total
subsidy outiay.

The study found that in the Sri Larkan context there are
many problems with the traditional targeting mechanisms, such
as those based on child malnutrition, regional targeting, or sub-
sidizing “inferior” foods. High participation by the people in the
democratic process of representative government, the existence
of a multiparty political system, relatively high literacy rates, and
the existence of a comprehensive and competent public adminis-
tration structure are conducive to a targeting scheme whi re the
administrators and the community together can effectively screen
applications for the income transfer.

PAKISTAN

Rudimentary wheat marketing channels in Pakistan evolved into
the present-day flour ration system, in which 3 million tons of grain
are released annually to mills for processing and distribution to
ration shops. This is equivalent to 30 kilograms per capita annually.
With the improvement of private marketing channels, the Govern-
ment of Pakistan is planning to eliminate flour rations. IFPRI is
collaborating with the Pakistan Institute of evelopment Econom-
ics (PIDE) to evaluate the efficiency of the system nationally and
its importance to low-income consumers (also see the International
Food Trade and Food Security Program section).

Preliminary data from household surveys undertaken by
IFPRI and PIDE indicate that only 25 percent of the urban popu-
lation and 5 percent of the rural population utilize the ration system.
The amounts consumed reported by households account for only
20 percent of total releases into the system.

The studies indicate that utilization rates among low-income
families are far higher than the average. In addition, in low-income
urpan neighborhoods, 43 percent of households used the system
in the month prior to the wheat harvest and 30 percent in the two
months subsequent to the harvest. Rationed flour provided 78
percent of all flour for these households and 40 percent of their
caloric needs. Expenditures on rationed flour were 9 percent of
total expenditures for these households.

These preliminary results, which reinforce earlier studies,
indicate that flour subsidies could be better targeted. The need
for such a modified program and the potential effects of such
targets are being studied.

COMMERCIALIZATICN OF
SEMISUBSISTENCE AGRICULTURE

= ncreased commercialization of semisubsistence agriculture is
an important element of efforts to increase incomes and improve
living standards in rural areas in many developing countries. The
effects on incomes, food consumption, and the nutritional status
of the rural poor depend on the design and implementaiion of
projects and the response by the rural poor. The Food Consump-
tion Program has been studying these effects for a number of
years. During 1986 research included studies in six countries—
Gambia, Guatemala, India, Kenya, the Philippines, Rwanda, and
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Figure 8

Changes in the share of land used
for major cash crops, by continent,
1968-82
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Suurce: Joachim von Braun and Eileen
Kennedy. Commercrahzation of Subsis-
tence Agriculture: Income and Nutrition
Effects in Developing Countries, Working
Paper on Commerciatization of Agnicul-
ture and Nutntion 1 (Washington. D.C
IFPRI, 1986).

Zambia. In addition, the first working paper in a series on commer-
cialization of agriculture, Commercialization of Subsistence Agri-
culture: Income and Nutritional Effects in Developing Countries,
by Joachim von Braun and Eileen Kennedy, was published.

The study examines cash cropping in 78 developing coun-
tries, including 35 African countries. Almost half of t;\ese countries
allocate area to cash crops that corresponds to more than 50
percent of the staple food crop area. It finds that the share of cash
crops in agricultural production is more stable in middle-income
than in low-income countries. Most of the countries moving away
from cash cropping are in Africa, whereas a majority of Asian and
Latin American countries show stable or increased shares of land
use for cash crops (Figure 8). The study finds that countries tend
to either manage growth in both the cash crop and staple food
crop sectors or fail to achieve growth in either.

INILA

Dairy development is a major component of strategies to expand
agricultural output in many developing countries. And many forms
of dairy development promote milk as a cash crop. During 1986
IFPRI and the World Bank completed a study of the dairy devel-
opment projects of Operation Flood in Karnataka, India, which
since 1974 has attempted tc integrate 10 million rural milk pro-
ducers into a network of small cooperatives, processors, and mar-
keting unions. Of vital interest in the study is whether dairy develop-
ment has led to increased production or only changes in marketing
patterns, if there have been benefits and, if so, the equity of their
distribution, and if there have been changes in the producers'
nutrition. The projects attempt to increas ; milk production by en-
couraging the adoption of more productive animals. To supplement
the program, milk powder and butter oil provided as aid have been
processed and marketed during periods of slack milk production
(also see the International Food Trade and Food Security Program
section).

The results indicate that although the development projects
led to higher milk prices as well as a shift of demand patterns
away from the consumption of milk. net nutrient consumption in-
creased for both producers and nonproducers in Karnataka. This
is, in part, due to offsetting increased consumption of other foods
as milk prices increased.

RN

The subject of the appropriate role of cash crops and export crops
in many developing countries is politically volatile. In Kenya the
government has promoted production of sugarcane in South
Nyanza district. The government hopes the movement from maize
productlion into commercial agriculture in this district with the high-
est birth to second-year mortality rate—216/1,000—will imp.ove
the health of the low-income farming households.

The results of the study, which was undertaken with Kenyatta
University and the National Council for Science and Technology,
indicate that commercial agriculture has a positive effect on house-
hold income. Farmers' incomes in the sugarcane outgrowers’
scheme were 670 KSh per capita, or 35 percent higher than the
nonsugar farmers in the same area. Most of this difference was
due to agricultural sales, of which 65 to 70 percent can be attributed
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to sugar production. The net returns to household labor for sugar-
cane production were about three times higher than the daily
agricultural wage rate. In addition, the study found that farmers
who did well in sugar sales also did well in sales of other commer-
cial crops.

A number of results relating to income and food consumption
were found. Farmers who were paid for their crop allocated an
average of 54 percent of their budget to food, compared to the
nonsugar producers, who allocated between 65 and 68 percent.
The percent of income from sugarcane production was associated
with increasing household food intake, and women's income had
a positive effect on calorie consumption.

The analysis suggests that the intrafamilial distribution of
food may be as or more important in influencing iealth and nutri-
tional status than the absolute amount of food available within the
household. The income calorie relationship in the household did
not have a strong effect on the nutritional status of children. The
data suggest that preventive, rather than curative, strategies may
have more positive effects on child health.

GUATE AL

In a related study, IFPRI and the Institute of Nutrition of Central
America and Panama (INCAP) have been examining the effect of
increaseg export vegetable production on employment, income,
and food security of households in the western highlands in
Guaternala. In this poorest area of the country, small farmers of
Indian origin cultivate an average of about 0.7 hectares of fand,
of which 78 percent is allocated to maize and beans grown largely
for their own consumption. In the past cash needs were met by
traditional vegetable production and temporary off-farm work, es-
pecially in urban services and in the large-scale, export-oriented
farm sector in the coastal regions. Recently private sector com-
panies and farmers' cooperatives introduced new vegetables for
export from Guatemala.

The survey data show that snow peas. the principal new
export vegetable. are being rapidly adopted by farmers and pro-
ducing higher returns to land and labor than maize and beans.
Returns per farnily labor day were 51 percent higher than that for
maize and 46 percent higher than that for beans. As a result, in
the study region farmers reduced the share of area under subsis-
tence crops from 78 to 52 percent.

The introduction of the new crops had positive effects on
employment. l.abor input in agriculture increased in the farms
producing export crops by 45 percent (81 days per crop season),
an increase that was shared equally by family labor and hired
labor (see Figure 9). In the smallest farms, virtually all of the net
increase in labor input came from family labor, and total labor
input in farms of less than a quarter hectare more than doubled.
On larger farms. increases in hired labor were necessary. Thirty-
eight percent of the increased family labor was met by women.

L

In a related study in Gambia, IFPRI and the Gambian Program,
Planning and Monitoring Unit for the Agricultural Sector are exam-
ining the effect of the commercialization of traditional rice produc-
tion through technological change. In addition to examining the

Figure 9

Labor inputs in traditional crops
and new export vegetables,
Guatemala, 1985
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effects on employment, income, consumption, and nutrition of
commercialization, this study traces the related effects on intra-
household decisionmaking in rice production of the different ethnic
groups at the study location.

Survey results indicate that women—the traditional rice pro-
ducers—lose responsibility for rice fields as technology levels and,
thus, yields per hectare, input intensity, and cash needs for produc-
tion such as hiring labor and transportation, increase (sce Table
5). However, relatively more rice was sold from the produce as-
sociated with fields under the control of women. The traditional
rice was found to be a cash crup ior women's individual cash
needs. The more productive new rice fields in the projects were
taken over to a large extent by the male heads oi the extended
families. Yet, most of the rice from these fields was found to be
consumed within the household.

Women are involved in cash crop production to a substantial
degree. Thirty-seven percent of the groundnut fields and 38 per-
cent of the cotten fields in the study area are under women's
control. The contribution ¢* .nen to family food supply from the
upland cereals including millet, maize, and sorghum was found to
be substantial, and only 5 percent of that is sold.

Clearly, complex changes in sexual division of labor and
control over agriculture and crops are induced by technological
change and increased commercialization of traditional West Afri-
can agriculture. The simplistic dichotomy that “women produce
food crops and men produce cash crops,” which is frequently
stated for Africa, does not seem 10 be the case in this area.

Table 5
Control over fields by women farmers associated with different rice
technologies and marketed surplus, Gambia, 1985

PercentotfFlelds Percent Sold
Yields/ UnderWomen's  From Total

Rice Technologies Hectare Responsibility Produce
Traditional swamp 1.2 95 29.8
Partly water controlled-

tidalirrigated 2.1 70 21.4
Irrigation in old schemes 29 54 17.5
Fully water controlled 6.6 14 13.8

Source: Calculations by Joachim von Braun based on survey data

TECHNOLOGICAL CHANGE
AND CONSUMPTION

i he replacement of traditional with modern crop varieties and
introduction of irrigation has been very effective in increasing the
yields of various crops—notably rice and wheat—as well as in-
comes of farmers in :'2veloping countries. However, the effect on
food consumption ar:d nutrition is poorly documented. There are
many factors that technologica: change affects and that, in turn,
affect nutrition. The most important ones are household incomes
and food prices. Thus, if the effect on these factors can be esti-
mated, it may be possible to provide at least a rcugh estimate of
the nutrition impact.
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- NORTH ARCOT, INDA

A study of technological change in rice production in the North
Arcot region of Tamil Nadu, India, which was based on data col-
lected from household surveys in 1973/74 and 1983/84, showed
dramatic increases in incomes and food consumption during the
study period (also see the Agricultural Growth Linkages Program
section).

By the end of the last study year, virtually all rice farming
households consumed more than 80 percent of recommended
calorie levels as opposed to only about 20 percent of small rice
farmers and 6C percent of large rice farmers 10 years earlier. On
the average, daily calorie consumption per adult equivalent unit
increased from 1,746 to 2,.909—an increase of 67 percent. The
increase was smallest for the landless and 10-15 percent of this
group still consumed less than 80 percent of calorie requirements
during the last months of the study.

Large increases in incomes during the period are responsible
for the major share of the Improverents in calorie and protein
consumption. Total expenditur~s on food and other consumption
goods—usually a reliable proxy for incomes——tripled after account-
ing for inflation. Calorie consumption increased by about 1,000-
1,200 calories per person per day or about 70 percent of the
197374 consumption level. It was estimated that about 38 percent
of the income increase was due to increasing rice production.
Thus, an increase of about 450 calories per person per day is
estin.ated to be due to increased rice production. Other factors
such as price changes also influenced calorie consumption during
the period (see Figure 10).

CONSUMPTION EFFECTS OF
VARUBILITY IN PRODUCTION

i3 revious work at IFPRI has presented evidence that year-to-year
variability in world foodgrain production has been increasing.
Therefore, the question arises as to whether instability in food
consumption is increasing and to what extent this is attributable
to increased instability in cereal production.

Results of this research indicate that during the past 25 years,
variability (as measured using the coefficient of variation) in per
capita calorie consumption has declined in 23 out of 38 developing
countries selected on the basis of the quality of available data and
geographic diversity. This despite the fact that production inctability
increased in two-thirds of the countries.

In order to understand the determinants of consumption vari-
ability, measured at the national level, a cross-country analysis
revealed that increased variability in cereal production does trans-
late into increased calorie consumption variability, although with
a declining effect as production variability increases. But more
important, the data reveal that growth in per capita income of
developing countries not only increases levels of calorie intake
bi.* also leads to more stability in consumption. This implies that
although adoption of new agricultural technology may increase
production instability, the economic growth it promotes will serve
to reduce variability in levels of calorie consumption.

Figure 10

Sources of change in calorie
consumption, 1973/74-1983/84,
Nortn Arcot, India

Increase in income

Calories consumed

800

700

From other
sources

Fromrice
production

Increase in prices

Calories consumed

100 Rice Regl Ak Meat

Increase Increases
in household in other
size sources

Calories consumed Calorles consumed

400
300

200

Actual change in
calorie consumption
1,278

Source” Based on calculations by Per
Pmstrup-Andersen

Note: Calories consumed are on a daly
per capita basis



38 RESEARCH RESULTS

INTERNATIONAL
FOOD TRADE
AND FOQD
SECURITY
PROGRAM

How a developing country chooses its trade policies affects its
ability to meet short-term food consumption needs as well as its
1ong-run incentives for growth in the agricultural and nonagricul-
tural sectors. Because of the important role that agriculture plays
in developing country economies, world market conditions and the
behavior of food exporters and importers greatly influence these
domestic policies. Research undertaken in the International Food
Trade and Food Security Program examines both the domestic
and international issues associated with agricultural trade.

During 1986 research focused on national and regional food
security, the long-run implications ot trade and exchange rate
policies in Africa, Latin America, and Asia; as well as food aid and
its implications for filling import gaps and domestic demand. The
research output was heavily focused on Africa, with two research
reports on specific trade and exchange rate policies and one on
regional food security in Southern Africa.

NATIONAL AND REGIONAL
FOOD SUPPLY MANAGEMENT

b & ppropriate policies for managing food supplies are
essential for national food security. On a regional level, integration
of food markets through trade can be a means of improving food
cecurity. During 1986 IFPFI examined the procurement, storage,
and trade operations related to specific national policy objectives in
Pakistan and published a report on regional cooperation for food
security in Southern Africa.

PAKISTAN

The size of Pakistan’s food subsidies and the policy options for
food consumption within the country are governed by its ability to
produce and slcie its own surplus as well as to purchase food
imports. The Trade Program has baen examining the setting and
prospects for wheat production and consumption in Pakistan and
appropriate trade, storage, and price policies to offset fluctuations
in production (also see the Food Consumption and Nutrition Policy
Program section).

Preliminary research indicates that past increases in wheat
yields have resulted principally from increased use of high-yielding
varieties (HYVs), which now account for more than 90 percent of
the area planted. In the major producing province, however, yields
of HYVs have not increased ir: iecent years, suggesting that both
areas and yields may grow more slowly in future years. Area is
constrained to a large exten! by water availability, which cannot
continue to increase at the historical rate because of limitations
on the supply of groundwater.

In lieu of improved technologies, the stuay model, which
incorporates price adjustments, suggests that if domestic prices
rise toward import-parity levels, Pakistan would be able to balance
supply and demand without imports for the next 15 years, when
annual production does not drop below trend.

If-a country is either an importer or an exporter every year,
there is little rationale for holding carryover stocks from one market
year to the next. The decision on the appropriate closing stock
level, however, is much more complex when the country is normally
self-sufficient and there are large differences between import and
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export parity prices. Assuming that the country is self-sufficient in
a normal production year, the study tests for different combinations
of price, storage, and trade policies that the government could
use to stabilize prices. It suggests that in the absence of govern-
ment intervention, prices would be considerably more unstable
than in the past. The initial decreases in price fluctuations from
the free-market level are not costly, but the costs of the program
rise dramatically as prices move toward complete stability.

SUB-SAHARAN AFRIC A
Fluctuations in cereal production are greater on the national than

on the regional level in Sub-Saharan Africa. In Regional Cooper-
ation to Improve Food Security in Southern and Eastern African

Table 6
Instability in cereal production,
SADCC countries, 1960-80

Countries, Research Report 53, Ulrich Koester examines the case Production

for regiona! cooperation in the nine countries of the Southern Share

African Develorment Coordination Conference (SADCC), seven Count ;i"?;':] '"f:::;';"y
of which have production fluctuations of more than 10 percent i s

(see Table 6) (percent)

The report finds that interregional trade would increase sta- Angola 8 10
bility of supply, reduce the transportation costs associated with Botswana 1 69
overseas trade, and lead to improved transportation and storage Lesotho 3 20
facilities. Malawi 18 12

The report estimates that regional stocks could be about 41 Mozambique 10 13
percent smaller than the sum of national stocks, providing a sav- Swaziland 1 26
ings of U.S. $68 million, and achisving the same level of food ;g”mzl;g'a ?‘5) 1\,93
security. If the costs were pooled by country according to its share Zimbabwe o5 o5

of production and level of variability of production, those countries
with the greatest risk would pay the Fiyhest costs.
The report concludes that the potential benefits can be Source: U"I'C“ KOOS‘FGL f’ég’o”"'{’ CO"SPC’;}"O"
. . . TH . . to Improve Fooc oecurty in Southern
.achuev.ed.nf countries are wulh'ng to give up some natlonalﬁa_utonomy and Eastemn Atncan Countnos, He-
in designing and implementing their domestic food policies. search Report 53 (Washington, D.C.
IEPRI, 1986)

Notes: The instabiity index for the region was

TRADE AND EXCHANGE 9 a1t s st of i o v
RATE POLICIES

major area of research within the programis the effect
on production incentives, growth, and employment in agriculture
of trade and exchange rate policies. During 1986 two studies were
published focusing on Africa, and studies focusing on the Philip-
pines and Colombia were completed. In addition research compar-
ing policies in the South American countries was undertaken,

MIGHRA

Agriculture’s contribution to Nigeria's GDP declined from 60 per-
cent in the 1950s to about 20 percent in the 1980s. During the
1960s the manufacturing sector was the focus of Nigeria's devel-
opment policy. To fuel the development of manufacturing and
infrastructure, resources, primarily labor, were extracted from agri-
culture. The oil boom of the 1970s added to the resource transfers.
In addition, policy ch.anges contributed to the decline of agricultural
producer prices relative to prices in the nonagricultural sector.

In The Effects of Trade and Exchange Rate Policies on Agri-
culture in Nigeria, Research Report 55, a sludy undertaken with
the University of Ibadan, T. Ademola Oyejide examines the decline
of Nigeria's agriculture during 1960-82, a period of aggregate eco-
nomic growth. During this period agricultural production was in-
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creasingly encouraged through increased tariffs on agricultural
imports and subsidies on inputs, while the exchange rate policies
led to increased currency overvaluation that redi'zed agricultural
production incentives, particularly in the export sector. Between
1970 and 1982, agriculture’s share of exports fell from 72 percent
to less than 3 percent and its share of employment from 75 percent
to 34 percent. Nigeria's trade and exchange rate policies, u2signed
for protecting import-competing activities, have substantially re-
duced relative production incentives for agricultural import-competing
commodilies and exportables. In addition, the adverse effect of
the oil boom was stronger on agricuiture than on manufacturing
because of the special labor constraints of agriculture ard because
manufacturing received more explicit import protection than trad-
ables in agriculture.

ZAIRE

A related study, The Effects of Trade and Exchange Rate Policies
on Agriculture in Zaire, Research Report 56, by Tshikala B.
Tshibaka, shows that trade and exchange rate policies have been
used to promote industrialization, to reduce government deficits,
and to help stabilize the balance of payments.

During 1961-82 agriculture contributed 40 percent to Zaire's
GDP. Since independence, Zaire's economy has gone through
three periods during which policies and conditions afiected agricul-
tural production. In the first, 1960-65, Zaire was entrenched in civil
war, which led to a decline in farm output, crop exports, and overall
economic activity. Major export crop production dropped by almost
10 percent a year (see Figure 11). During the second, 1966-70,

Figure 11
Growth of agricultural output in Zaire, 1961-78

Percent

20
il Staple food crops

15 B Major export crops

10

1965 1970 1975

Source: Tshikala B. Tshibaka, The Effects of Trade and Exchange Rate Policies
on Agriculture in Zaire, Research Report 56 {Washington, D.C.: IFPRI, 1986).
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less restrictive trade and exchange rate policies were implemented
along with economic reforms. Staple food production grew an
average of 4 percent a year, and major exports grew by 9 percent.
In the third period, 1971-1982, restrictiva lrade and exchange rate
policies were reintroduced. The annual growth rate of staple food
crops dropped to helow 2 percent a year and, with the exception
ct cottec, the volume of major export crops fell significantly.

Agriculture's share of foreign exchange earnings fell from 39
percent in 1959 to a low of 5 percent during the 1970s and to 10
percent during 1980/81. Agriculture's falling share of exports has
reflected the taxation of agriculture, particularly of export crops.
The report finds that the effect of a 10 percent tariff on all imports
was equivalent to a 5.2 percent tax on all exports. Thus almost
half the burden of protecting importable goods against foreign
competition was borne by exportables.

PHILIPPINES

A completed study on Philippine agriculture from the 1950s to
1980s shows that government underpricing of agricultural prod-
ucts, especially export crops, has affected production incentives
negatively. Government monopoly of the trade of staple foodgrains
and direct price controls have been used to regulate domestic
price levels. As a result of production levies, export taxes, and
government marketing intervention, producer prices of export
crops have been significantly depressed compared to world prices.
In addition overvaluation of the Philippine peso since the early
1960s has contributed to the disincentive for agricultural export
production.

The study indicates that although a more outward-looking
development strategy was adopted by the Philippine government
in the early 1970s, the fiscal incentives and other selective export
promotion measures favored only manufacturing producers, par-
tially compensating them for the bias agairst exports of the existing
tariff system. Heavy foreign borrowing in the mid-1970s together
with the protective tariff system sustained the unrealistic exchange
rate into the early 1980s, when the peso was overvalued by an
average of 17-20 percent. This effectively lowered the domestic
agricultural price relative to home goods by 19 percent and relative
to nonagricuitural products by 25 percent.

COLOMBIA

In the case of Colombia, ongoing research with the Colombian
Agricultural Farmers Association (SAC) has been examining eco-
nomic development between 1960 and 1984, focusing on the im-
plications of the coffee boom—high export prices for coffee-—~that
began in the mid-1970s. This development has been affected by
Colombia's growing fiscal deficit that has greatly reduced foreign
earnings. The source of Colombia’s stagnating agricultural sector
is probably not the increased levels of imports but specific policies
that have discriminated against exports.

LATIN AMERICA

Research with the World Bank comparing policies in a number of
Latin American countries suggests that exportandimport-competing
crops have been directly taxed through trade policies and indirectly
through economywide fiscal and monetary policies designed to
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cope with unemployment, protection of the industrial sector, and
foreign capital flows. The examples of wheat and one other export
crop in Argentina, Chile, and Colombia illustrate the effects of
these policies.

In Argentina during 1960-84 indirect interventions on wheat
and beef exports in some years more than doubled the tax effect
(see Table 7). In Chile between 1960 and 1980 wheat growers
received some positive nominal protection except in 1971-75,
when world prices were high, which generally was mcre than offset
by substantial indirect taxation. Dairy farmers received a high level
of direct protection, which was greatly reduced by the overall inter-

Table 7
Average annual direct and total price interventions affecting
agricultural producers, seiected Latin American countries

Argentina
Direct Price Total
Interventions Interventions
Years Wheat Beet Wheat Beef
{percent) (percent)
1960-65 -19.7 -35.3 -41.6 -53.0
1966-70 -12.3 -26.9 -37.8 -47.7
1971-75 -42.3 -28.8 -55.8 ~46.1
1976-80 -22.6 -11.1 -48.1 ~39.7
1981-84 -17.3 -13.8 —46.5 -53.3
Chile
Direct Price Total
interventions Interventions
Years Wheat Milk Wheat Milk
(percent) (percent)
1960-65 7.6 214.8 -42.5 67.4
1966-70 9.2 166.2 -29.3 73.6
1971-75 -17.3 36.1 —-49.9 «5.3
1976-80 16.5 1134 70.8 90.0
Colombia
Direct Price Total
Interventione Interventions
Years Wheat Coftee Wheat Coffee
(percent) (percent)
1960-55 24,2 -18.0 11.6 -10.1
1966-70 243 -34.6 9.7 -11.7
1971-75 -8.3 -35.0 -16.1 -8.5
1975-80 4.9 —49.1 -7.2 -11.4
1981-83 20.2 -34.4 1.3 ~-15.6

Source: Based on calculations by Alberto Valdés.

Notes: Total interventions include adjustment for real exchange rate misalignment. Percent-
age ligures refer to the dillerences between actual and world prices corrected for
domestic exchange rate misalignment.
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ventions.

In Colombia from 1960 to 1983, although coffee growers
were heavily taxed, the overall interventions reduced these efiects.
Data for wheat indicate that there was substantial nominal protec-
tion for wheat production during the period, which was substantially
reduced by overall interventions. Thus the effect of economywide
policies cn relative prices in agriculture has been greater than the
effect of sectoral price policies.

FOOD AID

# 0od aid can help fill that part of a developing country’s import
gep that it is not able to cover through commercial imports. By
doing this, food aid provides relief to that country's foreign ex-
change resources that can then be used for other critical purposes
or adds to the availability of food in a situation where it would
otherwise have been inadequate to meet domestic demand at a
reasonable level of prices. Given the important role of food aid,
IFPRLis researching projected food aid needs in the Third World.

During 1986 research was initiated to estimate future food
aid needs for developing countries considering past demand, do-
mestic suppiy, amounts of commercial cereal imports, and the
nutritional requirements of the country populations.

In the first phase of the study, medium-term projections of
demand-based food aid requirements—defined as the difference,
in terms of cereal equivalent, between the aggi egate demand for
food staples and the sum of domestic production and likely net
commercial imports—show that food aid needs of 87 developing
countries will increase from about 9 million metric toris in 1980 to
around 44 million tons in 1990, if past trends continue. In addition,
commercial imports of these countries are expected to increase
from 43 million tons in 1980 to 57 million in 1990. Forty-three
percent of total food aid needs by 1990 will be in Sub-Saharan
Africa.

Food aid to Sub-Saharan Africa has increased rapidly over
the last 15 years, rising from 545,000 tons in 1970/71 to 4,943,000
tons in 1984/85. Given the current problems of economic develop-
ment in general and the particular problems in food sector devel-
opment faced by most countries in Sub-Saharan Africa, a study
has been undertaken to examine the role of food aid in this region.
This research is examining the food sector policies of four recipient
countries—Camercon, Kenya, Senegal, and Tanzania—and the
performance and policies of four major donors—the United States,
Canada, the European Community, and the World Food Pro-
gramme.

In India, IFPRI is studying two programs that may contain
some useful lessons applicable to other countries in utilizing food
aid effectively: Operation Flood and the Employment Guarantee
Scheme. In the former, food aid is used to promote dairy develop-
ment (see the Food Consumption and Nutrition Policy Program
section). Daily products received as food aid are processed and
sold in the metropolitan areas and proceeds are used to promote
dairy development in rural areas. In the latter, employment on
rural public works is guaranteed to provide food security against
seasonal fluctuations in employment and during times of drought.
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OUTREACH

In order to reach its main audience—policymakers and researchers—
IFPRI publishes and disseminates its research findings; collab-
orates on specific projects with institutions in developing countries
and other centers in the CGIAR; and holds workshops, seminars,
and conferences. Through its collaborative activities and meetings,
which provide a forum for decisionmakers and national researchers
to alert IFPRI researchers to specific policy problems, IFPRI
strengthens research capacities in developing countries and en-
sures that its findings are applicable.

PUBLICATIONS

: ; dajor 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 re-
fereed 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. Other
analyses are reported in two working paper series, one on food
subsidies and the other, initiated this year, on the commercializa-
tion of agriculture and its effects on income and nutrition; a “gray”
report series that makes available conference papers and over-
views of policy issues; reprints of journal articles by IFPRI staff;
and books published for IFPRI by The Johns Hopkins University
Press. This latter scries brings together the expertise of researchers
from IFPRI and other institutions to investigate critical issues in
food policy. A complete list of publications for 1986 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-
cations institutions, research organizations, and government
agencies in the Third World. Efforts to update and increase the
size of the audience, particularly in the Third World, were again
made this year with a special mailing to researchers and policy-
makers in Sub-Saharan Africa. Development issues are communi-
cated 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 New Delhi,
Kingston, Frankfurt, and various cities in the United States.

e

|
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COLLABORATION WITH
CENTERS IN THE CGIAR

he new technologies created by the other centers in the
CGIAR are most effective in increasing food production when
government policies provide the proper envircnment for their use.
IFPRI seeks to identify the policies that lead ‘o the adoption and
optimal effectiveness of the new technologies. To this end IFPRI
collaborates frequently with other centers by supplying data, en-
gaging in problem identification, and conduriting joint research.

Collaborative activities with other CGIAF(centers during 1986
are listed below. More detailed descriptions of some of these
projects are given in the sections dealing with IFPRI's five research

programs.

m=m |FPRI 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 {IRRY)
is involved in the analysis of
water management as it relates
to this irrigation study in the Phil-
ippines.

Bmm Overall coordination of a
project designed to assess the
outlook for millet and sorghum
in West Africa is being providad
by IFPRI. Tne 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.

mm |[FPRI is studying the sup-
ply and demand prospects for
cassava, with particular refer-
ence to its food and feed uses
in the Third World, along with

the Centro Internacional de Ag-
ricultura Tropical (CIAT)and the
International Institute of Tropical
Agriculture (lITA).

@ [n conjunction withthe Cen-
tro Internacional de Mejorami-
ento de Maizy Trigo (CIMMYT),
IFPRI has synthesized available
data related to the agroecolog-
ical zoney; for wheat production
in the People's Republic of
China. IFPRI continues to sup-
ply Chinese agricultural produc-
tion data to other centers as well.

IFPRI is collaborating with
other centers in the CGIAR and
outside organizations to devel-
op an intercenter approach to
the characterization of agroeco-
logical zones and the integration
of socioeconomic and agroeco-
logical parameters in agricultural
research programs. A meeting
was held in Rome this year to
discuss current and future ef-
forts in this area.

sz IFPRI published the edited
proceedings of a workshop on
the “Sources of Increased Vari-
ability in Cereal Yields: Conse-
quences for Agricultural Re-
search and Policy.” Nine other
CGIAR centers participated in
the workshop.
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COLIABORATION
WITH INSTITUTIONS IN
DEVELOPING COUNTRIES

= PRI collaborates in a wide variety of settings with institutions
in developing countries—in 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 anaiysis, 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 tn further
develop their professional skills in problem definition, proisct de-
sign, survey technioue, and data analysis.

The overall increase in analytical capacity within « country as
a result of collaboration helps governments translate tinprioritized
macroeconomic agendas, such as currency devaluation, into spe-
cific policies that contribute to an overall strategy for development.

Collaborative research covers a wide range of issues related
to food policy. In 1986 IFPRI collaborated with the following 47
institutions located in developing countries:

AFRICA study of the implications for eco-
nomic and nutrition-related pro-

Burkina Faso : )
grams and pclicy of increased

mm Centre d'Etudes, de Docu-
mentation, de Recherche Eco-
nomique et Sociale (CECRES),
Ouagadougou, on research on
the substitution in consumption
of wheat and rice for tradition-
ally grown millet and sorghum
and the substitution in produc-
tion of maize and rice.

Cote d'lvoire

sm 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.

Gambia

®m Programming, Planning,
and Monitoring Unit for the Agri-
cultural Sector, Banjul, on a

commercialization of semisub-
sistence agriculture in Gambia.

Kenya

rmm 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-
ized sugarcane production in
Kenya.

Nigeria

=¥ University of Ibadan, Iba-
dan, on research on the inci-
dence of trade and exchange
rate policies on production in-
centives, growth, and employ-
ment in agriculture, with an em-
phasis on the effects of the oil
sector; research on the trade-
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offs between expanding food
exports and pursuing food se-
curity; and analysis of the past
trends and prospects fo future
use of cassava as food.

Rwanda

gar Ministry of Agriculture, Ki-
gali, on research on the impli-
cations for economic and nutri-
tion-related programs and pol-
icy of increased corimercializa-
tion of semisubsistence agricul-
ture in Rwanda ard on policy
issues for long-term growth in
fertilizer use.

ke National University of Rwan-
da, Butare, cn policy issues for
long-term growth in fertilizer use.

Senegal

Institut Sénégalais de Re-
cherches Agricoles (ISRA), Da-
kar, on research on the substi-
iution in consumption of wheat
and rice for traditionally grown
millet and sorghum and the sub-
stitution in production of maize
and rice.

Zaire

&m Ministry of Agriculture, Kin-
shasa, on policy issues for long-
term arowth in fertilizer use.

e University of Kinshasa, Kin-
shasa, on policy issues for long-
term growth in fertilizer use and
analysis of the past trends and
prospects for future use of cas-
sava as food.

Zambia

mmm Eastern Province Agricul-
tural Development Project, Chi-
pata, on a study of the effects
of technologicai change in agri-
culture on rural welfare and the
impact of rural infrastructure on
agricultural development in
cambia.

aa National Food and Nutrition
Commission, Lusaka, on a study
of the effects of technological
change in agriculture on rural
weltare and research on the
food consumption and nutrition

implications of maize price and
marketing policies in Zambia.

=2 Rural Development Stud-
ies Bureau of the University of
Zambia, Lusaka, on a study
of the effects of technological
change in agriculture on rural
welfare and the impact of rural
infrastructure on agricultural de-
velopment in Zambia and an in-
vestigation of the food consump-
tion and nutrition implications of
maize price and marketing pol-
icies in Zambia,

Zimbabwe

Department of Physical
Planning, Ministry of Urban and
Rural Development and Local
Government, Harare, on an
analysis of the effect of.the pro-
vision of service infrastructure
on agricultural and rural devel-
opment in Zimbabwe.

ASK

Bangladesh

Bangladesh Institute of
Development Studies (BIDS),
Dhaka, on a study with a visiting
researcher frorn Bi')S onissues
related to technolcgical diffu-
sion and its effect on agricultural
production and economic de-
velopment.

People’s Republic of China

% Chinese Academy of Agri-
cultura! Sciences (CAAS), Bei-
jing, on analysis with a visiting
researcher from CAAS' Agricul-
tural Economics Institute of var-
ious aspects of Chinese agricul-
ture, including the agroclimatic
delineation of Chinese wheat
zones and the variability in
Chinese cereal production.

el Chinese Academy of Pre-
ventive Medicine, Beijing, and
Chinese Academy of Social Sci-
ences, Beijing, in planninga col-
laborative workshop on survey
and analytic methodologies re-
lated to food policy and nutrition.
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am Chinese Academy of Sci-
ences (CAS), Beijing, on re-
search with visiting scholars
irom CAS' Institute of Geo-
graohy on water management
policy and agricultural produc-
tivity in North China.

India

em Centre for Development
Studies, Trivandrum, on an
analysis of the past trends and
prospects for future use of cas-
sava as food and feed.

m® Tamil Nadu Agricultural
Uni rersity, Coimbatore, on re-
search on the effects of tech-
nological change in agriculture
on rural welfare and on the role
of marketing and service facili-
ties in rural developmentin North
Arcot district in the state cf Tamil
Nadu.

Indonesia

mm Badan Urusan Logistik
(BULOG), Jakarta, on an analy-
sis of postharvest losses of rice
grains in Indonesia.

men Center for Agro-Economic
Research, Bogor, on an inves-
tigation 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 - assavaas food
and feed.

Nepal

mmm 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 al-
location, nutrition, and agricul-
tural productivity in the hill areas
of Nepal.

Pakistan

emm Applied Economic Research
Centre, Karachi, Centre for
Applied Economic Studies, Pe-
shawar, Pakistan Institute of
Development Economics, Is-
lamabad, Punjab Economic Re-
search Institute, Lahore, and
the University of Baluchistan,
Quetta, on reseaich to formu-
late and assess policies related
to food security and human nu-
trition at the household level in
urban and rural areas in Pakis-
tan.

Philippines

ez Ministry of Agriculture, Ma-
nila, on an analysis of the nu-
tritional implications of selected
food and agricultural policies in
the Philippines.

em National Nutrition Council,
Manila, on a pilot study of food
price discount programs in the
Philippines.

m® University of the Philippines,
Los Barios, on an investigation
of food demand and supply pros-
pects for the Philippines in re-
lation to agricultural policies and
strategies such as irrigation de-
velopment and an analysis of
the past irends and prospects
for future use of cassava as food
and feed.

Xavier University, Cagayan
de Oro, on a study of the food
corsumption and nutrition ef-
fects of the shift from semisub-
sistence maize to commercial-
ized sugarcane production in
the Philippines.

Sri Lanka

e 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.
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Thailand

e !{asetsart University, Bang-
kok, on a study of the equity and
income distribution effects of
irrigation in Thailand and an
analysis of the past trends and
prospects for future use of cas-
sava as food and feed.

g 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.

zm®m Thammasat University,
B-ngkok, on a study of the equity
an. income distribution effects
of irrigation in Thailand.

LATIN AMERICA

Argentina

Fundacién 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

Empresa Brasileira de
Pesquisa Agropecuaria
(EMBRAPA), Brasilia, on a
study of the forces influencing
the adoption and diffusion of
modern agricultural practices in
Brazil.

e Federal University of Vi-
¢osa, Vigosa, on analysis of
cata collected for the Program
of Integrated Rural Develop-
ment in the Zona de Mata
(PRODEMATA).

Chile

¥ Pontificia Universidad Ca-
tdlica 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,
and research on the effects of
technological change inrice pro-
duction on calorie consumption
by low-income households in
Colombia.

Colombia

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 Col. mbia.

eme Ministry of Planning, Bo-
gota, on a study of the food
stamp program in Colombia.

Costa Rica

@ Center for the Promo-
tion of Sciences and Socio-
economic  Development
(PRODESARROLLO), San
José, and Central Bank of Costa
Rica, San José, on a study of
agricultural protectionism in
Costa Rica.

Guatemala

Institute of Nutrition of
Central America and Panama
(INCAP), Guatemala City, onan
investigation of the implications
for economic and nutrition-
related programs and policy of
increased commercialization of
semisubsistence agriculture in
Guatemala.
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MEETINGS

n 1986 IFPRI! provided opportunities for interaction between
developing country decisionmakers and IFPRI researchers on food
policy issues through seminars and workshops. These meetings
provided the opportunity to disseminate research results directly
and to test their relevance to the practical issues that policymakers
face. In addition, plans were developed for future policy seminars
on the growth of global food surpluses in the developed countries
and their consequences for access to food by low-income people
in developing countries, on the impact of trade and macroeconomic
policies on agricultural growth, and on the food policy implications
of changing cereal consumption patterns in West Africa. Two major
workshops and a number of seminars were held during the year.

GROWTH LINKAGES IN MORTH ARCOT

“The Growth Linkage Effects of Green Revolution on Regional
Income and Employment in North Arcot, Tamil Nadu, india,"” was
the subject of a workshop jointly sponsored by IFPRI and Tamil
Nadu Agricultural Uriversity (TNAU) in Ootacamund, February
14-16. The workshop « xplored the implications for policy and re-
search of the results of a joint IFPRI-TNAU household survey of
the growth linkage effects of the “green revolution” in North Arcot
district.

Discussion focused on changes in income, employment, and
nutrition resulting from the introduction of new technologies and
assessed the linkage effects on growth in income and employment
in the regional nonfarm economy. An important assumption of the
research, reflected in the workshop's agenda, was the view that
the distributional consequences of agricultural technology are not
immutable but can be influenced by public policy. The role of
policies for input supplies, public investments in infrastructure and
service provision, agricultural research priorities, and policies to
assist small, nonfarm businesses in rural towns were discussed.
The workshop also treated the applicability of the findings to other
regions of india as well as to Sub-Saharan Africa.

State and district level agricultural officials, as well as resear-
chers and analysts from TNAU, IFPRI, and the United Kingdom
participated. (Research results are reported in the sections on the
Agricultural Growth Linkages Program and the Food Consumption
and Nutrition Policy Program.)

DATA NEEDS IN DEVELOPING COUNTRIES

In many developing countries, failures to realize planned agricul-
tural and general economic targets may in large part be attributed
to inadequacies and disparities in basic data and the implementa-
tion of policies dependent on such data. On November 3-6, IFPRI
presented five of the six papers in the “Expert Consultation on
Data Needs for Food a~d Agricultural Policy Analysis and Planning
in Developing Countrit.s,” jointly planned with FAO. The meeting,
which took place at FAO headquarters in Rorre, identified informa-
tion requirements for planning and policy analysis and suggested
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ways to strengthen the statistical capabilities of developing coun-
tries to produce, process, analyze, and disseminate such informa-
tion. Food and agricultural policies and programs require a reliable
data base for initial formulation as well as for subsequent monitor-
ing, evaluation, and modification.

Discussions addressed ways of improving the information
needed for policy analysis and decision in four areas: overall trends
in food and agriculture, production policy, consumption and nutri-
tion policy, and trade and aid policy. The participants, from Chile,
India, Kenya, Mexico, Sudan, and Tanzania, agreed that improve-
ments in the type and reliability of food and agricultura! data of
developing countries, particularly those in Africa, require both
donor assistance and the cooperation of national governments.
(Also see the Food Data Evaluation Program section.)

FOOD POLICY IN KENYA

The implications that rapid population growth, expanding fertilizer
use on food crops and growth in nonagricultural employment
through agricuiltural growth have for Kenyan food and employment
policies were discussed during the meeting of IFPRI's Board of
Trustees, held February 2-8 in Nairobi. These issues were dis-
cussed during a day-long seminar with Kenyan researchers and
policymakers, a two-day field trip to western Kenya, and meetings
with senior Kenyan officials.

Seminar participants noted that given its natural resource
constraints—only 20 percent of Kenya's total land area is arable—
Kenya's 4 percent population growth rate has serious implications
for the country’s ability to generate adequate employment and
nutrition for all. It was noted that although Kenya's use of improved
inputs such as high-yielding seeds, agricultural chemicals, and
fertilizers is widespread compared to many other African countries,
increased use of fertilizers by smallholders has the greatest poten-
tial for accelerating food and agricultural production. In a country
where 60 percent of the populaticn is below 18 years old, creating
jobs from agriculture and making agriculture itself more labor inten-
sive will be critical.

IN-HOUSE SEMINARS

IFPRI's in-house seminar program serves the Washington, D.C.
area’s network of research and policymaking institutions concerned
with food policy. These meelings typically in-olve researchers,
administrators, and visiting officials from deveioping countries in
informal discussions of the results and policy implications of IFPRI
research. Seminars are also occasionally given by guest speakers.
In 1986, 20 seminars were held on such topics as rural develop-
ment in Xinjiang province, People's Republic of China, effects of
trade and exchange rate policies on agricultural production incen-
tives, and the direction of the patterns of development and food
security in Asia.



52 PUBLICATIONS AND PAPERS

PUBLICATIONS
AND PAPERS

RESEARCH REPORT AND ABSTRACT
SERIES

Research Report 52
Food in the Third World: Past Trends and Projections to 2000, by
Leonardo Paulino, June 1986.

Research Report 53

Regional Cooperation to Improve Food Security in Southern and Eastern
African Countries, by Ulrich Koester, July 1986.

Research Report 54

Weather and Grain Yields in the Soviet Union, by Padma Desai, Sep-
tember 1986.

Research Report 55

The Effects of Trade and Exchange Rate Policies on Agriculture in
Nigeria, by T. Ademola Oyejide, October 1986.

Research Report 56

The Effects of Trade and Exchange Rate Policies on Agriculture in Zaire,
by Tshikala B. Tshibaka, November 1986.

Research Report 57

Cereal Feed Use in the Third World: Past Trends and Projections to
2000, by J. S. Sarma, December 1986.

IFPRI Abstract, the four-page policy summaries of the research reports,
are published in English, French, and Spanish.

OTHER SERIES

IFPRI/The Johns Hopkins University Press Book Series

Crop Insurance for Agricultural Development: Issues and Experience,
edited by Peter B. R. Hazell, Carlos Pomareda, and Alberto Valdés.
Baltimore: The Johns Hopkins University Press for IFPRI, 1986. $32.50.

“Gray” Report Series

The Effect of Food Price and Income Changes on the Acquisition of
Food by Low-Income Households, by Harold Alderman, 19886.

Summary Proceedings of a Workshop on Cereal Yield Variability, edited
by Peter B. R. Hazell, 1986.
Food Policy Statements

Number 6
The New Global Context for Agricultural Research: Implications for Pol-
icy, by John W. Mellor, December 1986.

Working Papers on Food Subsidies

Number 3
Food Subsidy Programs in Mexico, by Nora Lustig, January 1986.

Working Papers on Commercialization
of Agriculture and Nutrition

Number 1

Commercialization of Subsistence Agriculture: Income and Nutritional
Effects in Developing Countrigs, by Joachim von Braun and Eileen Kennedy,
April 1986.

IFPRI Reports

The newsletter, IFPRI Report, is published three times a year in English,
French, and Spanish.
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Reprints

Adams, Richard H., Jr. “Bureaucrats, Peasants and the Dominant Coalition:
An Egyptian Case Study.” Reprinted from The Journal of Develop-
ment Studies 22 (No. 2, 1986): 336-354,

Alderman, Harold. (With Joachim von Braun.) “Egypt's Food Subsidy
Policy: Lessons and Options.” Reprinted from Food Policy 11 (Au-
gust 1986): 223-237.

Delgado, Christopher L. (With John Mclntire.) “Statistical Significance of
Indicators of Efficiency and Incentives: Examples from West African
Agriculture.” Reprinted from the American Journal of Agricultural
Economics 67 (November 1985): 733-738.

Hazell, Peter B. R., and Anderson, Jock R. “Public Policy Toward Tech-
nical Change in Agriculture.” Reprinted from the Greek Economic
Review 6 (December 1984): 453-482,

Horton, Douglas. “Assessing the Impact of International Agricultural Re-
search and Development Programs.” Reprinted from World Devel-
opment 14 (No. 4, 1986): 453-468,

Koester, Ulrich. “Agricultural Market Intervention and International Trade.”
Reprinted from the European Review of Agricultural Economics
12 (Nos. 1/2, 1985): 87-99,

Mellor, John W. “Agriculture on the Road to Industrialization.” Reprinted
from Development Strategies Reconsidered, pp. 67-89. Edited by
John P. Lewis and Valeriana Kallab. New Brunswick, N.J.: Trans-
action Books for the Overseas Development Council, 1986.

—. "Prediction and Prevention of Famine." Reprinted from Federation
Proceedings (Federation of American Societies for Experimental
Biology), Vol. 45, No. 10, September 1986, pp. 2427-2431.

Olson, Mancur. “Space, Agriculture, and Organization.” Reprinted from
the American Journal of Agricultural Economics 67 (Decernber
1985): 928-937.

Pinstrup-Andersen, Per. “Food Prices and the Poor in Developing Coun-
tries.” Reprinted from the European Review of Agricultural Eco-
nomics 12 (Nos. 1/2, 1985): 69-81.

Rosegrant, Mark W. (With James A. Roumasset and Arsenio M. Balisacan.)
“Binlogical Technology and Agricultural Policy: An Assessment of
Azolla in Philippine Rice Proauction.” Reprinted from the American
Journal of Agricultural Economics 67 (November 1 985):726-732.

Rosegrant, Mark W. (With James A. Roumasset.) “The Effect of Fertiliser
on Risk: A Heteroscedastic Production Function with Measurable
Stochastic Inputs.” Reprinted from the Australian Journal of Agri-
cultural Economics 29 (August 1985): 107-121.

Sarma, J. 8. (With Leonardo A. Paulino.) “Trends in the Production and
Use of Cassava and Other Selected Food Crops in Tropical Asia."
Reprinted from Cassava in Asia, its Potential and Research Devel-
opment Needs, pp. 17-41. Proceedings of a regional workshop
held in Bangkok, June 5-8, 1984, by CIAT and ESCAP-CGPRT
Centre. Cali: Centro Internacional de Agricultura Tropical, 1986.

Senauer, Ben, and Young, Nathan. “The Impact of Food Stamps on Food
Expenditures: Rejection of the Traditional Model." Reprinted from
the American Journal of Agricultural Economics 68 (February
1986): 37-43.

Stone, Bruce. “Chinese Fertilizer Application in the 1980s and 1990s:
Issues of Growth, Baiance, Allocation, Efficiency and Response.”
Reprinted from China's Economy Looks Toward the Year 2000,
Vol. 1, selected papers submitted to the Joint Economic Committee,
U.S. Congress. Washington, D.C.: Government Printing Office,
1986.
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. “Chinese Socialism's Record on Food and Agriculture.” Reprinted
from Problems of Communism 35 (No. 5, 1986): 63-72.

Valdés, Alberto. “Food Policy Research and the Policy Process in the
Third World.” Reprinted from Food Policy, pp. 141-148. Edited by
Charles K. Mann and Barbara Huddleston. Bloomington, ind.: In-
diana University Press, 1986.

. "Impact of Trade and Macroeconomic Policies on Agricultural
Growth: The South American Experience.” Reprinted from Eco-
nomic and Social Progress in Latin America, pp. 161-183.
Washington, D.C.: Inter-American Devclopment Bank, 1986. (Also
available in Spanish.)

Valdés, Alberto. (With Ulrich Koester.) “The EC's Potential Role in Food
Security for LDC's: Adjustments in its STABEX and Stock Policies.”
Reprinted from European Review of Agricultural Economics 11
(No. 4, 1984): 415-437.

Valdés, Alberto. (With Joachim Zietz.) “The Potential Benefits to LDCs
of Trade Liberalization in Beef and Sugar by Industrialized Coun-
tries.” Reprinted from Weltwirtschaftliches Archiv 122 (No. 1,
1986): 93-112.

Wanmali, Sudhir. “Networks of Distribution of Goods and Services in
Rural india: Some Spatial Considerations.” Reprinted from Agricul-
tural Markets in the Semi-Arid Tropics, pp. 133-138. Proceedings
of the international workshop held at ICRISAT Center, October
24-28, 1983. Patancheru, India: International Crops Research In-
stitute for the Semi-Arid Tropics, 1985.

OTHER PUBLICATIONS

Agricultural Change and Rural Poverty: Variations on a Theme by Dharm
Narain, edited by John W. Mellor and Gunvant M. Desai. New Delhi:
Oxford University Press for IFPRI, 1986. (Published outside India by The
Johns Hopkins University Press in 1985.)

IFPRI Notes: Accelerating Food Production in Sub-Saharan Africa, IFPRI
Presentation by John W. Mellor, Centers Week, November 1986.

Les Politiques Alimentaires Face Aux Changements dans les Modes de
Consommation des Céréales en Afrique de I'Ouest—Approche Bibliog-
raphie, by Michel Benoit-Cattin and Christopher L. Delgado. Paris and
Washington, D.C.: Centre de Coopération Internationale en Recherche
Agronomique pour le Développement (CIRAD) and IFPRI, 1986.

GENERAL INFORMATION

Senior Research Staff 1986, June 1986.
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Adams, Richard H., Jr. Development and Social Change in Rural Egypt.
Syracuse: Syracuse University Press, 1986.

——. "Taxation, Control and Agrarian Transitionin Ruial Egypt: A Local-
level View." In Food, States, and Peasants: Analyses of the Agra-
rian Question in the Middle East. Edited by A. Richards. Boulder,
Colo.: Westview Press, 1986.

Alderman, Harold. “Food Subsidies and State Policies in Egypt.” In Food,
States, and Peasants: Analyses of the Agrarian Question in the
Middle East. Edited by A. Richards. Boulder, Colo.: Westview
Press, 1986.

Bautista, Romeo. “Domestic Price Distortions and Agricultural Income in
Developing Countries.” Journal of Development Economics 23
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— . "Effects of Increasing Agricultural Productivity in a Multisectoral
Model for the Philippines." Agricultural Economics 1 (December
1986): 67-85.

Braun, Joachim von. “Strategien zuer Ernaehrungssicherung: Kurz und
Laengerfristige Ansaetze zuer Krisenbewaeltigung.” Entwicklung
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Delgado, Christopher L. “A Variance Components Approach to IFood Grain
Market integration in Northern Nigeria." American Journal of Agri-
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Desai, Gunvant M. “Fertilizer Use in India: The Next Stage in Policy."
Indian Journal of Agricultural Economics 41 (No. 3, 1986).
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Gonzales, Leonardo A. “Policies for the Corn Industry.” In Agenda for
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Kennedy. Eileen. “Effects of Cash Crop Production on Househo!d Produc-
tion, Consumption, and Decisionmaking: Sotne Theoretical Con-
siderations.” In Conceptualizing the Household: Issues of Theory,
Method, and Applications. Proceedings of a workshop held at
Harvard University, November 1984. Edited by J. |. Guyer and P.
E. Peters. Cambridge, Mass.: Harvard University, 1986.

— . "A Prenatal Screening System for Use in a Community-Based
Setting.” Journal of the American Dietetic Association 86 (No. 10,
1986): 1372-1375.

Mellor, John W. (With Richard Adams, Jr.) "Economic Assistance for
Agricultural Growth and Developmer!.” Norwegian Journal of Agri-
cultural Economics (September 1966).

Mellor, John W. (With Richard Adams, Jr.) “The New Political Economy
of Food and Agricultural Development.” Food Policy 11 (November
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Mundlak, Yair. (With Hans P. Binswanger et al.) On the Determinants of
Cross Country Aggregate Agricultural Supply. Agriculture and
Rural Development Department, Agricultural Research Unit Paper.
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Countries, Research Needs, and Priorities for Development Assis-
tance.” In Proceedings of the International Seminar on National
Food Policies in Developing Countries: Research Needs and
Priorities. The Hague: Netherlands Advisory Council foi Scientific
Research in Development Problems, 1986.
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Developing Countries.” Abstracted in Report of the Conference on
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Ark.: Winrock International, 1986.
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Linear Trends: Which Is the Best Fit?® Pakistan Economic and
Social Review (Autumn/Winter 1986).

Ranade, C. G. "Growth of Productivity in Indian Agriculture: Some Un-
finished Components of Dharm Narain's W k." Economic and
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Effect of the Value of Time on Food Consumption Patterns in
Developing Countries: The Case of Sri Lanka.” American Journal
of Agricultural Economics 68 (November 1986).
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Stone, Bruce. “Fertilizer Sector Development in the People’s Republic of
China with Emphasis on Chinese Experience and Research on
Fertilizer Use Efficiency.” In Internationail Seminar on Fertilizer Use
Efficiency Proceedings. Lahore, Pakistan: Fauiji Fertilizer Co., Ltd.,
1986.

Svendsen, Mark. Meeting Irrigation System Recurrent Cost Obligations.
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Ahmed, Raisuddin. “Data Requirement for Analysis of Production Poli-
cies.” Paper presented zt the Expert Consultation on Data Needs
for Food and Agricultural Policy Analysis and Planning in Develop-
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gress of the International Economic Association, New Delhi, De-
cember 1-5, 1986.

Delgado, Christopher. “Setting Priorities for Promoting African Food Pro-
duction.” Paper presented as part of the Gwendolyn Carter Lecture
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organized by the Curry Foundation, Washington, D.C., April 1986.

Valdés, Alberto. (With M. Schiff.) “The Impact of Sector-Specific versus
Economy-Wide Policies on Incentives for Agriculture.” Paper pre-
sented at the Sixth Latin American Meeting of the Econometric
Society, Cordoba, Argentina, July 22-25, 1986.
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Valdés, Alberto. (With Thomas Pinckney.) “Trade and Macroeconomic
Policies’ Impact on Agricultural Growth: Evidence to Date.” Paper
presented at the International Development Research Centre’s
Conference on Economic Structure and Macroeconomic Policy,
Harare, December 8-12, 1986.

Wanmali, Sudhir. “Regional Policy and Changing Rural Settlement Sys-
tems in India: A Study of Miryalguda Taluka, Andhra Pradesh.”
Paper presented at a regional conference of the International Ge-
ographical Union’s Commission on Changing Rural Systems,
Granada and Barcelona, August 25-September 5, 1986.

— “Rural Infrastructure and Agricultural Development in Zambia: An
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FINANCIAL SIATEMENTS

INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE

BALANCE SHEET as of December 31, 1986 and 1985

ASSETS
1986 1985
Current Assets:
Cash and short-term investments $1,991,137 $1,690,489
Grants receivable 101,650 227,744
Contracts receivable 1,013,125 679,796
Travel advances and other receivables 81,125 90,487
Prepaid expenses and other current assets 111,641 107,088
3,298,678 2,795,604
Property and Equipment:
Furniture and equipment 712,562 373,593
Leasehold improvements 102,536 76,439
815,098 450,032
Less —accumula‘zd depreciation 323,158 245,666
491,940 204,166
TOTAL ASSETS $3,790,618 $2,999,770

LIABILITIES AND FUND BALANCE

Current Liabilities:

Accounts payable $ 144,689 $ 183,156
Current portion of long-term debt 10,930 9,773
Accrued vacations and other liabilities 255,084 234,231
Advance payment of grant funds 1,600,000 1,299,354
Unexpended contract funds 930,775 619,145
2,941,478 2,345,659
Long-term Debt 27,112 38,042
Fund Balance:
Working capital fund 334,172 389,680
Equipment replacement fund 50,000
General fu.\d 437,856 226,389
822,028 616,069
TOTAL LIABILITIES AND FUND BALANCE $3,790,618 $2,999,770

The accompanying notes are an integral part of these statements.
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INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE

STATEMENT OF REVENUE, EXPENSE AND GENERAL
FUND BALANCE
For the Years Ended December 31, 1986 and 1985

1986 1985
Revenue:
Grantincome $4,877,359 $4,311,485
Special projectincome 2,588,062 2,507,377
Expense reimbursements and other income 101,706 139,264
Investmentincome 62,591 53,788
7,629,718 7,011,914
Expenses:
Personnel 3,184,258 2,932,710
Employee benetfits 1,002.410 806,020
Field and collaborative research 1,088,246 1,100,753
Travel 356,777 325,629
Comnuter services 224,334 267,835
Pubiications and conferences 353,917 376,446
Trustees’ expenses 135,914 99,331
Office operation and administration 980,426 680,933
Depreciation 97,477 55,179
Nonpayment of previous grant pledge 69,200
7,423,759 6,714,036
Excess of Revenue Over Expenses 205,959 297,878
Change in working capital fund 55,508 (364,680)
Changein equipment replacement fund (50,000)
Increase (decrease) in general fund
balance 211,467 (66,802)
General Fund Balance, Beginning 226,389 293,191

GENERAL FUND BALANCE, ENDING $ 437.856 $ 226,389

The accompanying notes are an integral part of these statements.



FINANCIAL STATEMENTS 67

INTERNATIONAL FOOD POLICY RESEARCH iNSTITUTE

STATEMENT OF CHANGES IN FINANCIAL POSITION
For the Years Ended December 31, 1986 and 1985

1986 1985
Funds Provided by (Used in) Operations:
Excess of revenue over
expenses $205,959 $297,878
items not requiring funds:
Depreciation 97,477 55,179
303436 353,057
Funds Provided by {Used in) Changes in
Operating Working Capital (Except
Cash and Short-term Investments):
Grants receivable 126,094 106,542
Contracts receivable (333,329) (234,322)
Travel advances and other receivables 9,362 27,099
Prepaid expenses and other current assets (4,553) (67,207)
Accounts payable (38,467) 61,527
Accrued vacations and other liabilities 20,853 38,656
Advance payment of grant funds 300,646 1,223,627
Unexpended contract funds 311,630 290,123
392,236 1,446,045
Funds Provided by Operations 695,672 1,799,102
Funds (Usedin) Provided by
Investment Transactions:
Acquisition of property and
equipment (388,108) (110,070)
Disposal of property and equipment 2,857
(385,251) (110,070)
Funds (Used in) Provided by
Financing Transactions:
Repayment of short-term debt (320,000)
Repayment of long-term debt (9.773) ___(8,045)
(9,773) (328,045)
INCREASE IN CASH AND SHORT-TERM

INVESTMENTS $300,648 $1,360,987

The accompanying notes are an integral part of these statemenits,
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INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE

Note 1.

NOTES TO FINANCIAL STATEMENTS
December 31, 1986 and 1985

Summary of Significant Accounting Policies

Organization

By Executive Order 12359, the Institute is a public international organization entitied
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 core program support received from agencies participating in the
Consultative Group on International Agricultural Research 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 liabilities.

Special project income is recorded as the related costs are incurred. Contracts receiv-
able represents income which has been 2arned but for which funds have not yet been
received. Unexpended contract funds represents funds received for which costs have
not yet been incurred. 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.
The Institute’s cost records have been audited through 1985. Adjustments, which were
not material, were reflected in current income. The receivables as stated are considered
fully reaiizable.

Other income is recorded when earned.

Property and Equipment

Property and equipment is stated at cost. Depreciation is provided over an estimated
useful life of 5 years. Expenditures for additions are capitalized and expenditures for
mairitenance 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
earnings.

Some special project sponsors allow equipinent 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 th.e related project in the year of purchase. The total of these purchases
is $75,043 and $70,740 for 1986 and 1985 respectively.
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INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE

NOTES TO FINANCIAL STATEMENTS
December 31, 1986 and 1985
(continued)

Note 2. Working Capital Fund

Under guidelines of the Consultative Group on International Agricultural Research
(CGIAR), the Institute is encouraged to establish a working capital fund equivalent to
30 days income. The working capital fund would be comprised of cash and short-term
investments and certain receivables less certain liabilities, prepaid grant funds and con-
tract funds received in advance.

The budge‘ed working capital fund balance, using the CGIAR criteria, was $634,455
at December 31, 1986. The Institute had designated $3.4,172 of available net assets
for the working capital fund. Therefore, the working capital fund was $300,283 less than
the working capital fund balance using CGIAR criteria.

Note 3.  Equipment Replacement Fund

As of December 31, 1986, the Institute has established a restricted equipment replace-
ment fund within the fund balance in the amount of $50,000. While the Institute allocates
a portion of its annual funding towards capital needs, this is intended for the purchase
of new equipment. The equipment replacement fund represents a reserve for the future
replacement of the Institute’s existing property and equipment.

Note 4.  Accounts Receivable
Accounts receivable consists of the following:

1986 1985
Amounts billed $ 746,470 $326,281
Recoverable costs, notyet billed 266,655 353,515
$1,013,125 $679,796

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.

Minimum lease payments for all noncancellable leases havirg a remaining term in
excess 0f one year al December 31, 1986, are as follows:

1987 $ 558,540
1988 554,348
1989 554,348
1990 369,565

$2,036,801
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Note 6.

Note 7.

Note 8.

NOTES TO FINANCIAL STATEMENTS
December 31, 1986 and 1985
(continued)

Retirement Plan

The Institute maintains a deferred contribution retirement plan for substantially all full
time employees under which the Institute contributes 5% ~ 20% of an employee's 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 internaticnal staff are made to the American Interna-
tional Reinsurance Company in Bermuda and Alliance Capital Management International
in London. Total contributions were $402,500 and $339,000 for 1986 and 1985 respec-
tively.

Restricted Foreign Account

As part of a Special Project in Pakistan, two b~nk accounts have been opened to
receive payments from the U.S. government in tt.> local currency, rupees. The funds
must be spentin Pakistan, and cannot be removed from the country. Due to the restrictions
on their use, the rupees deposiled into this account are not recognized as an asset.
Income will be recognized only when expenses are paid. No disbursements were made
in 1985. Disbursements amounting to 4,476,500 rupees ($279,781) were made during
1986, and the balance at December 31, 1986 was 1,933,500 rupees ($120,800).

Long-term Debt

Long-term debt consists of an installment note, dated December 9, 1984 for $55,860,
payable to Eastman Kodak Company in 60 monthly installments of $1,221, including
interest at 11.25% per annum. A Kodak Ektaprint copier serves as the collateral for this
note.

1986 1985
Note payable $38,042 347,815
Current portion 10,930 9,773
Long-term debt $27.112 $38,042
Future payments of principal are as follows:
1987 $10,930
1988 12,226
1989 13,674

1990 1,212
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RAYMOND E. LANG & ASSOCIATES, P.A.
CERTIFIED PUBLIC ACCOUNTANTS

6931 ARLINGTON ROAD
BETHESDA, MD 20814-5205
(301) 654-4900

February 20, 1987

Officers and Trustees

International Food Policy Research Institute
1776 Massachusetts Avenue, NW
Washington, DC 20036

We have examined the balance sheet of the INTERNATIONAL
FOOD POLICY RESEARCH INSTITUTE as of December 31,
1986 and 1985, and the related statements of revenue and
expense and changes in financial position for the years then
ended. Our examination was made in accordance with generally
accepted auditing standards and accordingly, included such
tests of the accounting records and such other auditing pro-
cedures as we considered necessary in the circumstances.

In our opinion the financial statements present fairly the financial
position of the Institute as of December 31, 1986 and 1 885, and
the results of its operations and the changes in its financial
position for the years then ended in conformity with generally
accepted accounting principles applied on a consistent basis.
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The International Food Policy Research Institute (IFPRI) was established
to identify and analyze alterrative national and international strategies and
policies for meeting food needs in the world, with particular emphasis on
low-income countries and on the poorer groups in those countries. While
the rescarch effort is geared 1o the precise objective of contributing to
the reduction of hunger andg 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 refiects woldwide interaction with policymakers, administrators, and
others concernsd with mereasing food production and with improving the
equity of s distnbution. Research results are published and distributed
to officials and others concermed with national and international food and
agneultural policy. As a constituent of the Consultative Group on Interna-
tional Agnicultural Research, IFPRI recoives support for its integrated
program of research from a number of governments, multilateral organi-
zations, foundations, and other sources.
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