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FOREWORD

In 1977, IFPRI published Research Report
3, Food Needs of Developing Countries:
Projections of Production and Consumption
to 1990, which presented an assessment of
the current and prospective food situation
of developing market economies. The study
covered major food crops (cereals, roots and
tubers, pulses, and groundnuts) in 82 coun-
tries and used 1960-75 data on cereals from
USDA and noncereals from the FAO. It made
trend-based projections of food production
and consumption into the future, which
pointed to a possible gross deficit of 120-
145 million metric tons by the end of the
current decade. The report also called atten-
tion to the special food problem of the low-
income countries in Asia and Sub-Saharan
Africa “whose major option is to increase
food production more rapidly while supple-
menting supplies as far as possible with food
aid and commercial imports” (page 27).

This study expands the coverage of the
1977 food gap work to 105 developing coun-
tries, including the People's Republic of China
and other Asian centrally planned coun-
tries, and it adds bananas and plantains to
the list of major food crops. Although bananas
and plantains contribute only about 1 per-
cent of the output of major food crops in
developing countries as a whole, these crops
represent about 5 percent of the basic food
staples produced in each of two regions:
Sub-Saharan Africa and Latin America. The
study builds on data from other international
organizations, including FAO on food pro-
duction and consumption, the United Nations
Secretariat on population, and the World

Bank on national accounts. Agricultural sta-
tistics on the People’s Republic of China are
from the data sets organized by Bruce Stone
of IFPRI from various government sousces,
both national and provincial.

Compared to previous work, the study
investigates in more detail trends in the com-
ponents of food production, consumption, and
trade. It also extends the projection horizon
to the end of the century. Appendix I com-
pares the study projections with those in
FAQO's 1981 global study Agriculture: Toward
2000.

The food projections in this study are de-
veloped assuming that trends in developing-
country production and per capita GNP will
continue. These trend-oriented projections
provide a “future” scenario from which
needed departures may be effected through
changes in food and food-related policies.
However, because of rapidly changing eco-
nomic factors, projecting true trends appears
to be as difficult as predicting future situations.
This should be kept in mind when looking
at the projections in this study.

Because of its size and importance, we
have included China in this food gap analy-
sis to ohtain a more comprehensive assess-
ment of the future food situation in developing
countries. Largely because of the lack of
IFPRI data for the purpose, analysts who
have closely followed the development of
agriculture in the People's Republic of China
were originally commissioned to collect data.
Later developments on the international
scene, liowever, led to a large flow of official
data from the Chinese government. IFPRI



therefore undertook a systematic collection
and organization of agricvltural statistics for
China, coupled with continuing analysis of
changes in China's food and agriculture sit-
uation,

In presenting these data, we i1aplicitly
accept that in matters as complex as the
Interaction of supply and demand a simple
approach of measuring past changes may be
more useful than complex attempts to analyze
component parts or to perform large-scale

modeling exercises. What we present here
is a base for further analysis, derived from
past development. From this solid base, mod-
ifications can be made depending on changes
in technological possibilities, income growth,
and other factors.

John W. Mellor

Washington, D.C.
June 1986
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SUMMARY

Domestic production shortfalls and ris-
ing food imports leading to widening trade
imbalances in developing countries have
given cause for concern since the 1960s.
These changes have occurred despite the
substantial growth in crop yields that has
resulted from technological advances in ag-
riculture, particularly in Asia. With food de-
mand clearly outpacing food output in the
Third World, how serious are food problems
in developing countries and what is their
likely food situation in the coming decades?
This study examines the trends in produc-
tion, consumption, and trade of the basic
food staples in 105 developing countries
and, through the use of projections based
on past trends in output and income, at-
tempts to determine the general size of fu-
ture food problems in the Third World. The
study also tries to identify the geographical
areas and country groups that are most likely
to face serious deficiencies. It considers data
for the developing countries as a whole, for
four regions, and for a dozen subregions.

The study finds that food production out-
paced population growth in most countries
during the period 1961-80. Production of
major food crops (including cereals, roots
and tubers, pulses, groundnuts, and bananas
and plantains) in developing countries grew
an average of 3.1 percent a year, compared
toa 2.4 percentaverage growth rate of popu-
lation. This relatively rapid growth of food
production was strongly influenced by the
trends in China, whose abnormally low ag-
ricultural output at the start of the reference
period tended to exaggerate the country's
production growth rate, which in turn
greatly biased the food trends of developing
countrier as a whole. During the 1961-80
period in particular, China's food produc-
tion data indicate an extremely rapid growth
rate of 4.1 percent a year; trends for the
longer 1952-80 period, however, show a
more normal growth rate of 2.8 percent a

year. The 2.8 percent figure is used for the
country’s output projections. If China data-
are excluded, the average food production
growth rate declines to 2.6 percent and the
population growth rate rises to 2.5 percent.
Because China’s statistics can significantly
alter the picture for Asia and for the Third
World, the results of the study are given
with and without China.

Although rice remained the largest
Third World crop, wheat output expanded
the fastest—5 percent a year. \Wheat had
replaced maize a5 the second principal crop
of developing countries by the late*1970s.
Maize also grew rapidly at 4 percent a year.
Improvement in crop yields accounted for
75 percent of food production growth (60
percent excluding China). Output per hec-
tare (yield) expanded nearly 2.5 percent a
year, whereas harvested area grew less than
1.0 percent a year.,

In a comparison of the two decades con-
sidered, production growth slowed in the
1970s for the developing countries, both
including and excluding China. Its rate in-
creased in Asia and in North Africa/Middle
East but fell in Sub-Saharan Africa and Latin
America. The contribution of crop yield to
production growth increased in the develop-
ing regions, except in Asia where it was
unchanged.,

Although production growth has gener-
ally stayed abreast of or exceeded population
growth, food demand has outstripped both
in many countries. Estimates of total domes-
tic consumntion of major food crops during
the trend consumption period 1966-80, for
which a comprehensive set of commodity
utilization data is available, show an in-
crease of 3.3 percent a year. Average annual
growth rates in the use of these commodi-
ties for direct consumption by humans were
3.2 percent (2.8 percent, excluding China)
and for animal feed, 4.3 percent.

The reasons for this fast growth in de-



mand vary among regions and subregions,
In regions where incomes grew rapidly, the
demand for food increased accordingly. These
countries also saw a shift in food consumption
patterns: demand for livestock and poultry
products increased sharply. As production
of livestock rose to meet this demand, con-
sumption of basic staple foods as feed for
livestock also increased. This pattern has
been evident in the regions of Latin America
and North Africa/Middle East and in the
East and Southeast Asia subregion of Asia:
in relative terms, direct food use declined
while feed use increased. In Sub-Saharan
Africa and the other subregions of Asia, in-
creases in the use of staples for animal feed
have been much slower, and population
growth is still the dominant factor in con-
sumption growth.

Looking at the data on international trade
of basic food staples during the two decades,
the study shows that the food imports of
developing countries expanded more than
twice as fast as their food exports. Average
yearly net imports increased from 12 mil-
lion metric tons during 1966-70 to nearly
40 million metric tons during 1976-80. They
more than tripled in North Africa/Middle
East. There was a small increase in Asia,
but if China is excluded, the region’s net
imports actually decreased about 45 percent
as the result of major reductions in cereal
imports in South Asia. Latin America and
Sub-Saharan Africa both switched from be-
ing net exporters to net importers. [n Latin
America rapid consumption growth, spurred
by rising incomes, slightly outpaced output
growth. The picture for Sub-Saharan Africa
is more discouraging: food production grew
slowly, if at all; population grew rapidly;
and the resulting food gap had to be filled
with imports.

If the 1961-80 production trends and
the 1966-80 per capita income trends con-
tinue, there could be an overall net deficit
of about 70 million metric tons of food in
the developing countries by the end of the
century. This projected food gap would rep-
resent less than 5 percent of the projected
demand for basic staples in 2000—slightly
less than the percentage in 1980 and only
20 million metric tons more than the short-
fall in that year.

10

The largest projected shortfall—60 mil-
lion tons—would be in North Africa/Middle
East, then Sub-Saharan Africa with close to
50 million tons, followed by Latin America
with 10 million tons. Asia, in contrast, is
projected to achieve a net surplus of slightly
more than 50 million tons (about 45 million
metric tons, excluding China).

The stuay alternatively groups develop-
ing countries by average income, income
growth, and food and calorie sufficiency. A
total deficit in 2000 of nearly 10 million
metric tons of basic food staples is projected
for the 19 countries that in 1980 formed
the lowest income group {less than U.S. $250
per year) and where growth of food output
had lagged behind population increase. Short-
falls two to three times larger than those
during 1980 arc also projected for the middle-
and high-income countries.

If country grouping is based on annual
growth rates of per capita income, nearly
30 countries with rates of less than | per-
cent have a projected food deficit of almost
30 million metric tons. The fast-growing de-
veloping counrtries, especially those with
rates of 5 percent or more, are also pro-
jected to face large food deficits.

In the nutrition-based classification of
countries, the 1980 output shortfall of 22
countries with the lowest calorie supplies
is projected to increase fivefold. These coun-
tries had calorie sufficiency ratios in 1979-
81 of less than 90 percent of the FAO/WHO
recommended calorie requirements. This
country group and the two others with suf-
ficiency ratios of 100 percent or more have
projected food deficits of about 25 million
metric tons each.

Food prospects are brighter for the country
group immediately above the lowest category
in all three alternative typologies. Surpluses
are projected for the groups of countries
with per capita incomes of U.S. $25C-$500,
per capita income growth rates of 1-3 per-
cent, and calorie sufficiency ratios of 90-99
percent.

The projections are based on the assump-
tion that historical trends in production and
per capita income will continue. But be-
cause of the long projection period, even
slight changes in these and other related
factors could cause the size of the projected



food gap to differ substantially. Production
trends include the unusually rapid growth
in the late 1960s and the 1970s that re-
sulted from the effects of the “green revolu-
tion.” Both the rate of area expansion and
the increase in crop vields, which jointly
form the trend rate of food output growth,
will need to be maintained. If area expan-
sion continues to slow, as shown by data
for the 1960s and 1970s, future increments
in output may depend much more on con-
tinued gains from agricultural technology—
the spread of current technical know-how
and an additional flow of improvements in
output per hectare.

On the consumption side, maintaining
1966-80 growth rates of per capita income
and, hence, of food demand also poses prob-
lems in view of changes in the world econ-
omy after this period. Unless offset by faster-
than-trend increases in income in the years
ahead, the slower income growth in Third
World countries due to the recession in the
industrialized economies during the early
1980s is bound to reducc the projected food
demand. Although the effects on developing
countries may be mixed, the more recent
rapid decline in energy prices can also be
expected to affect food demand trends. The
effects of these slowdowns in production
growth and income-induced demand growth
could offset each other, but the resultant
change in the projected food gap is difficult
to determine because of the close relation-
ship between agricultural production and
incomes in developing countries.

Exclusive of changes in production and
income trends, however, there is reason to
believe that the projected food gap in the
Third World may be larger than indicated.
In this study the technical coefficients in
the conversion of feed to livestock products
are assumed to be constant. An alternative
method of projecting the use of basic food
staples for animal feed that could take into
account the changing input-output relation-
ship in livestock production in developing
countries can increase their projected food
demand by 4 percent and widen the pro-
jected food gap by 40 million metric tons.

The importance of China in assessing
the Third World food situation has been
shown before. Any changes of the country’s
output and demand projections could easily
affect the size of the food deficit for the
developing countries as a whole. Based on
the country’s 1952-80 production trends and
a projected average giowth rate of popula-
tion of 1.1 percent a year during 1980-2000,
China is projected to have a small food su’-
plus by the end of the century. Assuming
that the major decline in the popula‘ion
growth rate in China is achieved, the con-
sequent change of population structure could,
as the proportion of adults rises, result in
increases of per capita food consumption
above the level projected for the country.
Even if China’s fairly rapid growth of food
production continues, the country could fall
into the food deficit column.

Although study projections of the size
of the food gaps cannot be precise, some
general trends are evident. Unless Sub-
Saharan Africa’s production trznds improve
or its population growth decreases, this
region faces serious food shortages: Sub-
Saharan Africa has yet to benefit significantly
from the seed-fertilizer technology o! the
1960s, but constraints presented by the re-
gion's environment, especially in the Sahel,
may stand in the way of substantial gains
from this technology. Food aid has provided
a major portion of the food imports of the
region in the past, but the focd aid trend
has to improve significantly. Increasing tech-
nical and financial support to accelerate
growth of the region’s food utput will be
necessary to ease Sub-Saha:an Africa’s food
problem.

In assessing the overall (ood situation of
the Third World and iden:ifying geograph-
ical areas and particular developing-country
groups that could face serious food prob-
lems in the future, this study has relied on
the relative stability of the trends drawn
from aggregated datz of countries and com-
modities. Compleraentary research would
be needed to exarine prospective situations
of specific courtries and commodities be-
fore policy recommendations at these levels
could be addressed.
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2

INTRODUCTION

This study examines the trends in pro-
duction, consumption, and trade of basic
food staples in Third World countries during
the two decades ending in 1980 and pre-
sents a trend-based scenario of the supply
and demand situation in these commodities
by the end of the century. Itsaim is to define
the world's food problems—its size, geograph-
ical composition, and dynamics—as a part
of the International Food Policy Research
Institute’s efforts to identify and analyze
alternative national and international strate-
gies and policies for meeting food needs in
the world, particularly in low-income coun-
tries and for the poor in these countries.

The study focuses on the major food
crops, including cereals, roots and tubers,
pulses, groundnuts, and bananas and plan-
tains, which together represent the bulk of
total calorie supply in developing countries.!
For purposes of aggregation, the noncereal
components are converted to cereal equiv-
alents on the basis of their calorie content
relative to that of wheat. Analysis of past
trends makes use of 1961-80 data provided
mostly by the Food and Agriculture Organi-
zation of the United Nations (FAO). Pro-
duction trends are largely derived from
annual estimates for the whole of this pe-
riod, whereas trends in consumption and
trade are obtained from the annual data for
1966-80 or the five-year averages at both
ends of this period. The FAO series of esti-
Mmates on consumption starts from 19606;
trade data for the same period are used for
the sake of consistency with consumption
estimates. Projections of production to the
year 2000 are in general simple extrapola-
tions of country trends in aggregate output,
whereas those of demand represent the sum
of separate projections of each country’s use
of the basic food staples for direct consump-
tion by humans, for animal feed, and for

other purposes such as seeds, nonfood uses,
and allowances for waste. Demands for di-
rect consumption by humans and for animal
feed are each projected based on constant
1980 per capita use and on the trend growth
rate of per capita incomes during 1966-80.
These projections assume unchanged rela-
tive prices. Details of the assumptions, meth-
odology, and data sources employed in this
study are given in Appendix | of this report.

Results of the analyses are presented for
the four major developing regions of Asia,
North Africa/Middle East, Sub-Saharan
Africa, and Latin America. In most cases,
study results are also shown for |1 country
groups or subregions: China, South Asia,
East and Southeast Asia, Northern Africa,
Western Asia, West Africa, Central Africa,
Eastern and Southern Africa, Mexico and
Central America (including the Caribbean),
Upper South America, and Lower South
America. Subregional trends are especially
useful in helping identify the areas that have
had the most influence on regional trends.
Because of data problems encountered on
food production and consumption in China
during the study period, particularly in the
People’s Republic of China, results given for
Asia and for the developing countries as a
group both include and exclude China. The
report also shows food trends and projec-
tions for other country typologies, using cri-
teria such as income, food availability, and
calorie supplies in each country. Appendix
2, Table 18, presents the system used to
classify countries,

Chapter 3 discusses in detail the trends
in major food crop production in developing
countries from 1961 to 1980. It includes
comparisons of the trends of population and
food output. The relative importance of the
major food crops in the output of the regions
and subregions is examined, as are the con-

'The terms major food crops and basic food staples are used here synonymously.
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tributions of these commodities to the over-
all growth of food production, based on
1961-65 and 1976-80 averages. Analysis is
also made of the trends in harvested area
and output per hectare during 1961-80 and
between halves of this period.

Chapter 4 looks at past trends in the
consumption of basic food staples. Consump-
tion here refers to the domestic use of these
commodities for food, animal feed, and other
domestic purposes. Trends in the growth of
utilization in these three categories are
analyzed for changes in the pattern of con-
sumption of basic food staples among coun-
try groups and in the Third World as a
whole. Trends in the use of cereals and non-
cereals for food and for feed during the past
two decades are examined briefly. The data
used in analyzing consumption trends, par-
ticularly those of feed use, include not only
the primary forms of the study commodities
but also bran and cakes from cereals and
groundnuts.

Trends in the growth of Third World
exports and imports of basic food staples
are examined in Chapter 5. The increases
in food exports and imports shown here
reflect the expanding role of international
trade in adjusting supply-demand imbalances,
as consumption outpaces the production of
these commodities in Third World coun-
tries. The food trade positions of the devel-
oping regions and subregions are shown for
the periods 1966-70 and 1976-80, the aver-
age annual estimates of which are used in
deriving the trends in food trade.

Chapter 6 presents the food projections
for developing countries to the year 2000,
It should be emphasized at the outset that
these pivjections are made under specific
assumptions. Food projections are developed
for each country under the assumption that
the 1961-80 trends of food production and
the 1966-80 trends of per capita income

—

will continue. The resultant gaps between
projected production and demand for basic
food staples suggest general orders of mag-
nitude and the critical locations of the world
food problem around the year 2000. The
reliability of estimated gaps is increased at
higher levels of aggregation because errors
in country projections tend to be offset in
the process. Absolute measures of individual
country food gaps, the treatment of which
requires caution, are not presented in this
report. An important assumption in these
projections is that relative prices are un-
changed. Although there is no doubt that
food prices are important, their inclusion
would be more useful for clearing the market
in either a total global approach or specific
country studies. Globally, the responses to
world food prices from the supply side largely
come from the developed economies whose
food exporters also hold mos: of the world’s
cereal stocks, the size of which has a major
effect on price.2 The food projections in
Appendix | of this study are compared with
those developed in FAO's 1981 global study,
Agriculture: Toward 2000.

Food trends and projections based on
classifications of countries other than by
geographical location are discussed in Chap-
ter 7. Countries are grouped according to
per capita GNP in 1980, average annual
growth rate of real per capita GNP during
1961-80, ratio of production to consump-
tion of basic food staples in 1976-80, and
calorie sufficiency during 1979-81.

Finally, the general implications of the
results of the study for the food policies of
Third World countries are considered. The
possible roles of domestic food production
and international food transfers in filling the
projected food deficits of these countries
are reviewed, and some areas of further re-
search that could provide more insights on
the world food problem are suggested.

2 Leonardo A. Paulino, “Global Trends in Cereal Supply, Demand, Trade and Stocks,” International Food Policy
Research Institute, Washington, D.C., 195 (mimeographed).
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3

FOOD PRODUCTION

Population and Food
Production

In 1982 the average annual world out-
put of major food crops reached an esti-
mated 1,830 million metric tons (see Table
1).3 The developed economies, with 26 per-
cent of the world's population, produced 51
percent of these basic food staples in that
year. Thus the world’s distribution of popu-
lation and food production was such that
the developing countries, which had more
than 3 billion people or about three-fourths
of the world’s population, accounted for less
than half of its output of these commodities.
The Third World's per capita food produc-

Table 1—World population and food
production, 1982

MajorFood Crop
Production
Country Per
Group Population Total Capita
(millions) (miilion (kHo-
metric grams)
tons)
World 4,605 1,830 400
Developed
economies 1,185 925 780
Developing
economies 3,420 905 260

Sources: Food and Agriculture Organization of the
United Nations, FAO Production Yearbook,
1983 (Rome: FAO, 1984); and United Na-
tions, Department of International Economic
and Social Atfairs, “World Population Pros-
pects as Assessed in 1982," New Yok, 1983
(computer printout).

tion of 260 kilograms in 1982 was only
one-third of that in the developed countries.

Food production in developing countries
expanded by 3.1 percent a year during the
period 196 1-80—significantly faster than
population, which grew 2.4 percent a year
(see Table 2). This rate of increase in Third
World output was, however, largely influ-
enced by the rapid production growth in
China, which accounts for about 30 percent
of the population and 35 percent of the food
production of developing countries.® With
China excluded, production grew just slightly
faster than the 2.5 percent annual increase
in population in Third World countries. In-
creases in the output of major food crops
outpaced population growth in Asia and
Latin America but lagged behind population
growth in North Africa/Middle East and es-
pecially in Sub-Saharan Africa. For the Third
World as a whole, more than three-fourths
of the population lived in countries where
food production growth rates exceeded the
population increase during 1961-80. In-
creases in food production outpaced popula-
tion growth in large countries such as Brazil,
China, India, and Indonesia. When China
is excluded, the ratio is reduced to slightly
less than 70 percent.

Asia accounted for about 70 percent of
both population and food production in the
Third World, largely because it contains two
of the most populous countries, China and
India. The outputs of major food crops in
North Africa/Middle East and Sub-Saharan
Africa were also closely proportionate to their
shares of population. Only Latin America’s
I3 percent share of Third World production
was higher than its relative share of popula-
tion. Among subregions, however, output

3 All tons referred to in this report are metric tons. For purposes of aggregation, the rice figures are for rice in
its husked form and the rioncereal items have been converted to cereal equivalents.

4 Food output in China during the early 1960s was far below normal because of major domestic problems, which
led to a rapid production growth rate for the observation period used In this study; consequently, the output
growth rates for Asia and the developing countries as a whole were raised,
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Table 2—Population and major food crop production, by region and subregion,
1980, and average annual growth rates, 1961-80

Population Major Food Crop Production
1961-80 1961-80
1980 Annual 1980 Annual
Country Group Number Percent GrowthRate Quantity Percent GrowthRate
{millions) (percent) (million (percent)
metri-
tons)
Developing countries 3,273 100 2.4 841.9 100 3.1
(Excluding China} {2,270) {69) (2.5) (543.1) (65) (2.6)
Asia 2,325 71 2.3 503.8 70 34
{Excluding China) (1,322) {40) (2.4) (295.0) (35) (2.8}
China 1,003 31 2.1 298.9 35 4.1
South Asia 880 27 2.4 184.8 22 2.7
Eastand Southeast Asia 442 13 24 110.2 13 3.1
North Africa/Middle East 253 8 2.7 68.0 8 2.5
Northern Africa 108 3 2.6 21.1 2 2.3
Western Asia 145 S 2.8 46.9 6 2.6
Sub-Saharan Africa 338 10 2.8 72.4 9 1.7
West Africa 148 4 2.9 32.7 4 0.8
Central Africa 59 2 2.3 12.1 2 2.9
Eastern and Sot .hern Africa 131 4 3.0 27.6 3 2.4
Latin America 357 t 2.6 107.7 13 2.8
Mexico and Central America® 117 4 2.9 29.7 3 3.4
Upper South America 108 6 2.7 55.6 7 2.8
Lower South America 42 1 1.6 22.4 3 2.3

Sources: Food and Agriculture Organization of the United Nations, “Production Yearbook Data Tape, 1975, 1979,
1981, ard 1983,” Rome, 1976, 1980, 1982, and 1984; People's Republic of China, State Statistical
Bureau, Statistical Yearbook of China, various issues (Hong Kong: Economic Information Agency, various
years); Republic of China, Executive Yuan, Directorate General of Budget, Accounting, and Statistics,
Statistical Yearbook of the Republic of China, 1982 ({Taiwan: Republic of China, 1983}; and United
Nations, Department of International Economic and Social Affairs, “World Population Prospects as Asscssed

in 1082,” New York, 1983 (computer printout).
The major food crops here include cereals, roots and tubers, pulses, groundnuts, and bananas and

Notes:

plantains; rice is in husked form, and the noncereal components are in cereal equivalents, Parts may

not add to totals due to rounding,
* Mexico and Central America includes the Caribbean.

shares exceeded those of population in China,
Western Asia, and both Upper and Lower
South America.

In Asia, China's abnormally low food
output in the early 1960s combined with a
rapid increase in production during the late
1970s resulted in a very rapid annual growth
rate of major food crop output in 1961-80
of 4.1 percent, a rate of expansion almost
twice that of its population growth. {The
country's growth rate of food production for
the 1952-80 period was only 2.8 percent.)
Increases in the production of basic food
staples in all three Asian subregions signifi-
cantly outstripped population growth. The
effects of the “green revolution” in the re-

gion in the 1960s were reflected by the
rapid increase of food output in East and
Southeast Asia. Asia's 1961-80 production
growth rate was the same as that for develop-
ing countries as a whole. When data on
China were excluced, the average annual
increase of food output dropped from 3.4
percent to 2.8 percent.

As in Asia, population increases lagged
behind the growth of major food crop pro-
duction in the three subregions of Latin
America, although only slightly in Upper
South America. improvements in agricul-
tural technology in Mexico and Central
America must have greatly influenced its
rapid 3.4 percent annual rate of increase in



food production. Although the growth rate
of food output in Lower South America during
1961-80 was modest, it was much faster
than the population growth rate.

The poorest production performance
during the two-decade period occurred in
Sub-Saharan Africa where the production of
basic food staples grew only 1.7 percent a
year, a rate way below growth of the re-
gion’s population. This was due to the slow
0.8 percent annual rate of increase of output
in West Africa, where population growth
outstripped increases in food production by
more than two full percentage points, Another
food problem area was Eastern and South-
ern Africa, which, although its production
performance was fair, had the most rapid
population growth of all the subregions.
Food production in Central Africa performed
well, but the output of major food crops in
this subregion is relatively small, and it
could not reverse the poor production trend
in much larger West Africa, Population growth
in both subregions of North Africa/Middle
East outpaced increases in food output; how-
ever, the differences between population
and production growth rates were not wide.

These rates of increase in food output
and population indicate that the most rapid
growth of per capita production among the
subregions during 1961-80 was in China,
about 2 percent a year. East and Southeast
Asia and Lower South America followed far
behind; each achieved an annual growth
rate of 0.7 percent. West Africa’s per capita
food production declined at an alarming rate
of more than 2 percent annually. The rapid
growth of food output in China pushed per
capita production in developing countries
asagroup to 0.7 percent ayear. With China
excluded, however, the annual rate of in-
crease falls to only 0.1 percent.

Distribution of Production
Among Crops and Regions

During 1976-80 cereals accounted for
more than four-fifths of the total output of

major food crops in the Third World {see
Table 3). Rice led all major food crops with
a 35 percent share of the total, while wheat
and maize each held about half the share
of rice. Millet and sorghum were also im-
portant, accounting for about 8 percent.5
Of the noncereals, roots and tubers had the
largest share, with | | percent of major food
crop production. Pulses, groundnuts, and
bananas and plantains were relatively minor
crops and together formed only 6 percent
of Third World food output.

As seen earlier, Asia produced the bulk
of Third World food production and thus
strongly influenced its composition. Data
show that the region’s food output repre-
sented more than 70 percent of the cereals
and nearly 60 percent of the majer non-
cereal food crops grown in developing coun-
tries. China alone accounted for about half
of each of these shares. Of the principal
cereals, Asia produced more than 90 per-
cent of rice, more than 60 percent of wheat,
and 55 percent of maize. Food production
in North Africa/Middle East, which had the
smallest share among the regions, contrib-
uted one-fourth of the wheat output in the
Third World. Nearly a quarter of the Third
World's output of the major noncereal food
crops was contributed by Sub-Saharan Africa,
where these commodities are nearly as im-
portant as cereals. Sub-Saharan Africa ac-
counted for only 6 percent of the cereals
produced in developing countries, but its
production of milletand sorghum represented
a quarter of the total output of these grains.
Latin America led other regions in the pro-
duction of bananas and plantains, with more
than 40 percent of the Third World's total,
and it ranked next to Asia in maize output,

Of course, the composition of food pro-
duction of geographical areas generally re-
flects area consumption patterns and is largely
dependent on natural endowments. Climatic
factors strongly influence the kind of crops
grown, and hence the production mix of
the basic food staples among regions can be
expected to vary widely. Rice, wheat, and
maize composed three-fourths of the pro-

5 Millet and sorghum are combined in this report because many developing countries, especially in Africa, have

pooled estimates for these crops.
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Table 3—Distribution of major food crop production, by region, 1976-80 averages

North Africa/
Developing Countries® Asia® Middle East Sub-Saharan Africa Latin America
Share of Share of Share of Share of Share of
Total Total Total Total Total
Commodity Quantity Production Quantity Production Quantity Production Quantity Production Quantity Production
{million {percent) {million {percent) {million (percent) {million {percent) (million (percent)
metric metric metric metric metric
tons) tons) tons) tons) tons)

Cereals 670.0 83 486.8 86 66.7 93 39.5 55 83.0 79
Wheat 145.6 18 95.1 17 343 52 1.1 2 15.2 15
Rice (husked) 282.4 35 262.0 46 3.7 6 4.7 7 12.0 11
Maize 136.7 17 75.0 13 5.7 9 14.7 20 41.3 39
Millet and sorghum 68.9 8 36.0 7 4.3 7 16.6 23 11.9 11
Other® 36.6 5 18.7 3 12.6 19 2.4 3 2.7 3

Noncereals® 140.4 17 80.6 14 4.7 7 325 45 22.6 21
Roots and tubers 88.3 11 53.4 9 1.4 2 21.0 29 12.4 12
Pulses 95.0 3 13.9 2 2.2 3 4.5 6 4.4 4
Groundnuts 16.2 2 10.2 2 1.0 2 3.8 5 1.2 1
Bananas and plantains 11.0 1 3.2 1 0.1 R 3.2 5 4.6 4

Sources: Food and Agriculture Organization of the United Nations, “Production Yearbook Data Tape, 1975, 1979, 1981, and 1983,” Rome, 1976, 1980, 1982,
and 1984; People’s Republic of China, State Statistical Bureau, Statistical Yearbook of China, various issues (Hong Kong: Economic Information Agency,
various years); and Republic of China, Executive Yuan, Directorate General of Budget, Accounting, and Statistics, Statistical Yearbook of the Republic
of China, 1982 (Taiwan: Republic of China, 1083).

Notes:  For production estimates, Farts may nc: add to towls due to rounding. The ellipsis (. . .) indicates a negligible amount.

? Includes China.

Data on other cereals for the People’s Republic of China include pulses.
¢ The data for noncereals are converted to wheat equivalents based on calorie content.



duction of major food crops in Asia, with
rice alone accounting for 46 percent of total
output. In North Africa/Middle East, cereals
represented 93 percent of production, and
wheat output alone was more than half of
the total. Barley, the major component of
the “other cereals” category, formed a sig-
nificant part of production in this region.
Sub-Saharan Africa's production mix indicates
that noncereal food crops were relatively
more important than in other regions; 29
percent of food output in this region was
roots and tubers. Maize and millet and sor-
ghum comprised most of the cereal produc-
tion in Sub-Saharan Africa. In Latin America,
about four-fifths of the output of major food
crops was cereals, half of which was maize.
Although maize dominated food output in
Latin America, the production mix was dis-
persed more evenly among other crops than
in other regions. Wheat accounted for 15
percent of Latin American production, and
about 35 percent was evenly shared among
rice, millet and sorghum, and roots and
tubers.

Production Increases
Among Crops

The output of major food crops in Third
World countries expanded by 298 million
tons from 1961-65 to 1976-80 (see Table
4). Of this increment, 87 percent was from
the cereals group. With the increases in
cereal production from 1961-65, the con-
tribution of cereals to the total production
of major food crops rose about three per-
centage points by 1976-80. As expected,
most production increases from cereals came
from the three principal grain crops—rice,
wheat, and maize. Although rice contrib-
ured the most to the increase in production,
its relative share in the total output of major
food crops stayed about the same during the
two decades. Maize and especially wheat
gained significantly: their percentage shares
of the total production increment were well
above their relative production shares in
1961-65. The corresponding decline in per-
centage shares was absorbed by the rest of
the cereals and the noncereal crops. Except
for hananas and plantains, each of the non-
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cereal crops dropped a percentage point in
relative importance between the two periods.

In Asia, the combined increase in pro-
duction of wheat and maize about equaled
that of rice and accounted for 43 percent
of the total increase in the output of major
food crops in the region. Wheat and maize
accounted for nearly equal shares of Asian
food output in 1961-65, but with its faster
growth, wheat gained seven percentage
points by 1976-80 compared to three per-
centage points for maize. Two-thirds of the
production increase in North Africa/Middle
East came from wheat, the region’s principal
staple. With the relative share of cereals in
food production almost unchanged, the large
increment in wheat led to decreases in the
output shares of millet and sorghum and
especially other cereals, because of their ab-
solute production declines.

Production gains made by Sub Saharan
Africa since the early 1960s did not signif-
icantly change the relative contributions of
cereals and noncereals to food output in
that region. The relative shares of maize,
rice, and roots and tubers slightly improved
but the shares of the region's ranking crops,
millet and sorghum and groundnuts, de-
creased. The output of groundnuts, an im-
portant foreign exchange earner for the
region, declined considerably from 1961-
65. The growth in output of millet and sor-
ghum was very slow—only 1.4 million tons
over the 1961-65 average output of 5.2
million tons. The cereals group accounted
for 87 percent of the production increase
in Latin America. Maize, as expected, had
the largest output increase, contributing 39
percent to production growth in that region,
but the relative share of the crop in total
food output remained constant. The most
rapid expansion in Latin America's food
crop production was in millet and sorghum,
the output of which increased almost five-
fold and accounted for 26 percent of the
increment in toial output; the relative share

of these grains in the region's production
of major food crops increased by nearly eight
percentage points. Increases in the output
of feedgrains, that is, cereals other than
wheat and rice, contributed ahout two-
thirds to the growth of production of basic
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Table 4—Changes in the production of major food crops and their relative contributions to the total
pProduction increase, by region, 1961-65 to 1976-80

Developing North Africa/
Countries* Asia* Middle East Sub-Saharan Africa Latin America
Share of Share of Share of Share of Share of
Total Total Total Total Total
Commodity Increase  Increase Increase Increase Increase Increase Increase Increase Increase  Increase
(million {percent) {million {percent) (million (percent) (million {percent) {million (percent)
metric metric metric metric metric
tons) tons} tons) tons) tens)
Maijor food crops 298.0 100 224.6 100 20.4 100 16.7 10C 36.3 100
Cereals 260.0 87 2003 89 18.8 92 9.2 55 31.7 87
Wheat 76.9 25 59.8 26 13.4 66 0.3 2 34 9
Rice (husked) 106.1 35 98.4 43 1.0 5 2.0 12 4.7 13
Maize 63.0 21 42.1 18 1.7 8 4.9 29 14.3 39
Milletand sorghum 17.1 6 5.7 2 0.6 3 1.4 S 9.5 26
Other® =3.1 . -5.7 . 2.1 10 0.6 3 -C.2 ...
Noncereals® 38.0 13 243 11 1.6 8 7.5 45 4.6 13
Roots and tubers 29.7 i0 20.5 9 0.6 3 6.3 32 2.2 6
Pulses 2.7 1 0.2 ... 0.4 2 1.5 8 0.7 2
Groundnuts 1.5 1 2.1 1 0.6 3 -1.2 .. .. cen
Bananas and plantains 4.1 1 1.5 I . .. 0.9 5 1.7 5

Sources: Food and Agriculture Organization of the United Nations, “Production Yearbook Data Tape, 1975, 1979, 1981, and 1983," Rome, 1976, 1980, 1982,
and 1984; People’s Republic of China, State Statistical Bureau, Statistical Yearbook of China, various issues (Hong Kong: Economic Information Agency,
various years); and China, Executive Yuan, Directorate General of Budget, Accounting, and Statistics, Statistical Yearbook of the Republic of China,
1982 (Taiwan: Republic of China, 1983).

Notes: Where declines occurred, the contributions of commodities were adjusted to the relative share of the commodity group. The ellipses {. . .) indicate a
negligible contribution.

* Includes China.

Data on other cereals for the People’s Republic of China include pulses.
¢ The data for noncereals are converted to wheat equivalents based on calorie content.



food staples in Latin America. Except for
rice and baninas and plantains, whose posi-
tions relative to total production either im-
proved slightly or remained unchanged, the
percentage shares of the rest of the major
food crops in the region decreased.

Trends in Production, Area
Harvested, and Ouiput
Per Hectare¢

1961-80

About 75 percent of the average annual
growth rate of 3.1 percent in the production
of basic food staples in Third World coun-
tries from 1961 to 1980 could be attributed
to the increase in output per hectare (see
Table 5).7 The expansion in area harvested
of the major food crops, which averaged 0.8
percent a year, contributed the other 25
percent. Excluding China, the contribution
of output per hectare to the growth rate of
food production in the rest of the developing
countries, 2.6 percent a year, would be
reduced to 02 percent. The growth in pro-
duction that came from increases in area
harvested would rise to 38 percent. These
large differences arise because area expan-
sion in China was extremely slow and growth
of out>ut per hectare was extremely rapid
during this reference period.

The dominant role of crop yields in in-
creasing food production among the devel-
oping regions is most pronounced in Asia,
where increases in output per hectare at
the average rate of 2.9 percent a year ac-
counted for 85 percent of production growth
during 1961-80. Growth of area harvested
in the region averaged oniy 0.5 percent a
year. Data on China indicate that its rapid
4.1 percent average annual growth rate of
food production was almost wholly achieved
through growth in crop yields {sve Table 5).
The depressed growth in output per hectare
in China during, the early 1960s accounted

for its abnormally low production during
the period, which tends to exaggerate its
output growth rate. But even excluding
China, the contribution of output per hec-
tare to food output growth in the rest of
Asia was higher than in other developing
regions. Without China, however, the pro-
duction growth rate for Asia would be re-
duced to 2.8 percent a year—the same as
the rate of increase in Latin America. Al-
though the growth rates in output per hec-
tare in South Asia and in East and Southeast
Asia were the same, food output in the latter
subregion expanded much faster because
its rate of area expansion was nearly twice
as fast as in South Asia.

The growth of output per hectare in
North Africa/Middle East played the larger
role in the region’s 2.5 percent annual in-
crease in production during 1961-80. How-
ever, the sources of food output growth in
the two subregions of North Africa/Middle
East were in contrast; the main contribu-
tions to food production growth were made
by area expansion in Northern Afriza and
crop yields in Western Asia. But output per
hectare was the dominant source of growth
in the region because food production in
Western Asia was more than twice that of
Northern Africa,

Area expansion, on the other hand, was
the main source of the production increases
of Sub-Saharan Africa. A relatively large
portion of food production in Sub-Saharan
Africa is in noncereals, for which significant
technological advances for increasing yields
have yet to be achieved. Growth of area
harvested provided four-fifths of the slow
annual growth in food output, 1.7 percent
a year, of the whole region. Area expansion
alone sustained production growth in West
Africa and Central Africa because the output
per hectare of the major food crops declined.
West Africa's | percent annual growth rate
of area harvested combined with declines
in crop yields was the main reason for the

®The data used in this part of the analysis of production trends exclude bananas and plantains, for which estimates
on harvested ar2a are not available; thus some of the production growth rates cited here may differ slightly from

those presented earlier,

TQutput per hectare represenis the weighted average of the individual crop yields for a country group; changes
incrop composition over time can lead to changes in output per hectare even if individual crop ylelds are unchanged.
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Table 5—Average annual growth rates of production, area harvested, and
output per hectare of major food crops, by region and subregion,

1961-80
Contribution to
Average Annual Growth Rate Production Increase
Area Output Per Area Output Per
Country Group Production® Harvested Hectare Harvested Hectare
{percent)
Developing countries 3.1 0.8 2.3 25 75
{Excluding China) (2.0) (1.0) (1.6) (38) (62)
Asia 34 0.5 2.9 15 85
(Excluding China) (2.8) {0.7) (2.1) (26) (74)
China® 4.1 0.1 4.0 3 97
South Asia 2.7 0.6 2.0 23 77
Eastand Southeast Asia 3.1 1.1 2.0 35 05
North Africa/Middle East 2.5 1.0 1.5 40 60
Northern Africa 2.3 1.8 0.5 79 21
Western Asia 2.6 0.6 2.0 23 77
Sub-Saharan Africa 1.7 1.4 0.4 79 21
West Africa 0.8 1.1 -0.3 100 o
Central Africa 2.9 3.3 -0.4 100 o0
Easternand Southern Africa 2.5 1.2 1.2 47 53
Latin America 2.8 1.5 1.3 52 48
Mexico and Central America® 3.4 0.6 2.9 17 83
Upper South America 2.8 2.6 0.2 92 8
Lower South America 2.3 0.2 2.1 7 93

Sources: Food and Agriculture Organization of the United Nations, “Production Yearbook Data Tape, 1975, 1979,
1981, and 1983," Rome, 1976, 1980, 1982, and 1984; People’s Republic of China, State Statistical
Bureau, Statistical Yearbook of China, various issues (Hong Kong: Economic Information Agency, various
years); Republic of China, Executive Yuan, Directorate General of Budget, Accounting, and Statistics,
Statistical Yearbook of the Republic of China, 1962 (Taiwan: Republic of China, 1983),

* Annual growth rates of production may differ slightly from those shown in Table 2 because data used here

exclude the output of bananas and plantains, for which area estimates are not available.

® The data on area for China are for area planted.

* Mexico and Central America includes the Caribbean,

¢ Negative. The contribution to the production increase is assigned totally to area harvested because of declining

output per hectare.

dismal food production performance of Sub- area expansion in Upper South America, on
Saharan Africa. The area estimates reported the other. It may be worth noting that the
for Central Africa show very rapid area ex- rate of increase of crop yields in Mexico
pansion in [961-80, which contributed to  and Central America, nearly 3 percent a
swift increases in food output despite de- year, was sccond only to China's 4 percent

creases in output per hectare. Growth in among the subregions.
output per hectare and area expansion con-
tributed about equally to production growth 1961-70 and 1971-80

in Eastern and Southern Africa. During 1961-70, the first half of the
Increases in area harvested and in out- total period, the output of major food crops
put per hectare were also near equal con- in developing countries increased rapidly,

tributors to the 2.8 percent yearly growth by 3.6 percent a year. About 70 percent of
of production in Latin America. Overall this production growth could be attributed
regional output growth, however, came from to increases in output per hectare and 30
the rapid increases of output per hectare in percent to expansion of crop area (see Table
Mexico and Central America and Lower 6). Production growth decelerated Ly almost
South America, on one hand, and the rapid 20 percent in 1971-80 largely on account
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Table 6—Average annual growth rates of production, area harvested, and

output per hectare of major food crops, by region and subregion,
1961-70 and 1971-80

Contribution to
Average Annuai Growth Rate Production Increase
Pro- Area Output Per Area OutputPer
Country Group Perlod  duction® Harvested Hectare Harvested Hectare
(percent)
Developing countries 1961-70 3.6 1.1 2.5 30 70
1971-80 2.9 0.6 2.3 20 80
(Excluding China) 1961-70 {2.9) (1.5) (1.4) (s1) (49)
1971-80 (2.6} {0.8) (1.8) (32) (68)
Asia 1961-70 3.8 0.5 34 13 87
1971-80 33 0.5 2.8 16 84
(Excluding China) 1961-70 (2.7) (0.8) (1.8) (31 (69)
1971-80 3.1) (0.9) (2.2) (30) (70)
China® 1961-70 5.2 -0.1 5.4 Lo 100
1971-80 3.4 -0.2 3.6 Lo 100
South Asia 1961-70 2.7 0.8 1.9 29 71
1971-80 2.7 0.7 2.0 25 75
East and Southeast Asia 1961-70 2.7 1.1 1.6 40 60
1971-80 3.9 1.7 2.2 44 56
North Africa/Midd!e East 1961-70 2.4 1.2 1.2 51 49
1971-80 2.6 0.7 1.9 26 74
Northern Africa 1961-70 3.3 1.4 1.9 43 57
1971-80 0.9 1.5 ~-0.6 100 oA
Western Asia 1961-70 2.0 1.1 0.9 57 43
1971-80 3.5 0.3 3.2 8 92
Sub-Saharan Africa 1961-70 2.2 2.4 -0.2 100 L
1971-80 1.6 0.8 0.8 50 50
West Africa 1961-70 1.1 2.2 ~1.1 100 Lo
1971-80 1.9 1.1 0.7 o1 39
Central Africa 1961-70 4.4 4.8 -0.4 100 Lo
1971-80 1.8 23 -0.5 100 Lo
Easternand Southern Africa  1961-70 3.0 2.2 0.8 72 28
1971-80 1.4 -0.3 1.6 . 100
Latin America 1961-70 4.2 2.8 1.4 66 34
1971-80 1.8 0.6 1.2 33 47
Mexico and Central America® 1961-70 5.7 2.2 3.5 39 61
1971-80 3.0 -0.2 3.2 LG 100
Upper South America 1961-70 4.6 3.7 0.8 82 18
1971-80 1.8 1.8 0.0 100 0
Lower South America 1961-70 2.5 1.6 0.9 63 37
1971-80 0.6 -1.3 2.0 . 100

Sources: Food and Agriculture Organization of the United Natfons, “Production Yearinok Data Tape, 1975, 1979,

Notes:
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1981, and 1983,” Rome, 1976, 1080, 1982, and 1984; People's Republic of China, State Statistical
Bureau, Statistical Yearbook of China, various issues {Hong Kong: Economic Information Agency, various
years); Republic of China, Executive Yuan, Directorate General of Budget, Accounting, and Statistics,
Statistical Yearbook of the Republic of China, 1982 (Taiwan: Republic of China, 1983),
Unlike in Table 5, negative rates also occurred for area during subperiods.
* The production data exclude bananas and plantains, for which area estimates are not available.

The data on area for China are for area planted.
© Mexlico and Central America includes the Caribbean.
4 Negative, The contribution to the production increase is assigned totally to the other source of increase.



of the major slowdown in area expansion;
increases in harvested area during the 1970s
were only half as fast on average as in the
1960s. Although growth of output per hec-
tare in the later period slowed slightly, its
contribution to the production increase rose
to 80 percent.

Food production in Third World coun-
tries excluding China had average annual
rates of increase of 2.9 percent in the 1960s
and 2.6 percent in the 1970s. Whereas area
expansion and growth of output per hectare
contributed about equally to production
growth in these countries during the earlier
decade, more than two-thirds of output in-
creases in 1971-80 could be attributed to
improvements in output per hectare. Their
rate of growth in harvested area in the 1970s
was only half as fast as in the 1960s; in
contrast, their rate of increase in output per
hectare accelerated between the two dec-
ades.

Amnong the four developing regions, the
growth of food production accelerated be-
tween the 1960s and 1970s only in North
Africa/Middle East. If China were excluded,
however, food output growth in the rest of
Asia would also have accelerated, and at a
faster rate than in North Africa/Middle East.
Production growth in Sub-Saharan Africa de-
creased about 30 percent between the 1960s
and the 1970s. The decline of the food output
growth rate between the two decades was
more drastic in Latin America, where the
increase in production slowed from a rapid
4.2 percent a year to 1.8 percent.

In Asia as a whole, area expansion was
slow and growth rates remained the same
during the two decades. Although the growth
of output per hectare significantly declined,
it provided most of the increases in produc-
tion in both the 1960s and 1970s. China’s
data on food crop area show decreases in
both the 1960s and 1970s, but the rates of
decline were slow and crop area remained
nearly constant. The rapid increase of food
output in China, especially in the 1960s,
can be attributed to the fast growth of out-
put per hectare. Excluding China’s.output
trends, the rest of Asia shows nearly the
same rate of area expansion and an increased
acceleration of growth in output per hectare

and, hence, total production between the
two decades. The growth rates of produc-
tion and its two components were virtually
unchanged in South Asia, but in East and
Southeast Asia all three accelerated. Food
output growth in East and Southeast Asia
rose to 3.9 percent a year during the second
decade.

The slight acceleration of production
growth in North Africa/Middle East between
the 1960s and the 1970s resulted from a
slowdown in growth of area harvested against
a faster acceleration in growth of vutput per
hectare. The slightly favorable trend could
be traced to increases in the major food
crop output of Western Asia, which more
than offset the slowdown of food production
growth in Northern Africa. More than 90
percent of Western Asia's rapid growth in
food output in the later period came from
improvements in crop yields. In contrast,
Northern Africa in the 1970s experienced
absolute declines in output per hectare of
the major food crops; hence, area expansion
alone sustained the growth of food produc-
tion during that decade.

The growth rate of food production in
Sub-Saharan Africa during the 1970s was
less than two-thirds as large as it had been
during the 1960s, as a result of a major
decline in the growth of area harvested of
food crops in the region. Increases in output
per hectare in the 1970s, after crop yields
declined during the 1960s, failed to offset
the slowdown in the growth of harested
area. Area expansion wholly provided produc-
tion increases in the earlier decade, whereas
output growth during the later decade was
shared equally between increases in har-
vested area and output per hectare.

Output growth accelerated in West Af-
rica but slowed in the other Sub-Saharan
subregions. In 1961-70, West Africa’s pro-
duction growth was the slowest among the
11 developing-country subregions, whereas
Central Africa and Eastern and Southern
Africa achieved fast output growth. Area ex-
pansion was the main source of production
growth in all three subregions in that dec-
ade, especially in West Africa and Central
Africa, where the output per hectare de-
clined. The 197 1-80 trends, however, show
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that growth of food crop area slowed con-
siderably in all three subregions and hence
in Sub-Saharan Africa as a whole. Improve-
ments in output per hectare during the
1970s more than offset the slowdown of
area expansion in West Africa but not in
Eastern and Southern Africa, where the rate
of growth of production decreased by more
than 50 percent from the 1960s. A marked
deceleration of output growth in Central
Africa occurred in the later decade, as crop
yields in that subregion continuer to decline.

Latin America's food produ..r..1 growth
of 4.2 percent a year in the '960s, which
was more rapid than for any other region
during that decade, decelerated to only 1.8
percent in the following decade. Increases in
crop area were quite rapid in the 1960s and
accounted for two-thirds of output growth in
the region during that period. In the 1970s,
however, the rate of area expansion in Latin
America slowed drastically—by 80 percent.
This time it was growth in output per hectare,
which, despite a slight deceleration between
decades, provided two-thirds of food output
growth. The significant slowdown in area ex-
pansion and consequent deceleration of food
outputgrowth occurred in all three subregions
of Latin America. In Upper South America,
where increases in food crop area were most
rapid in the 1960s, area expansion deceler-
ated by 50 percent and output per hectare
remained almost constant in the 1970s; the
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result was a 60 perccnt decrease in the rate
of production growth of the subregion be-
tween these decades. Both Mexico and
Central America and Lower South America,
where area expansion made positive con-
tributions to production growth during the
earlier decade, experienced absolute de-
clines in food crop area in the 1970s; conse-
quently, increases in output per hectare sus-
tained production growth during the later
decade. From the 1960s to the 1970s, food
output growth rates decreased by almost 50
percent in Mexico and Central America and
by 75 percent in Lower South America.

Improvements in output per hectare
were the main source of production growth
in China, South Asia, East and Southeast
Asia, and Mexico and Central America,
whereas output increases relied more on
area expansion in Upper South America,
Central Africa, and West Africa during both
the 1960s and 1970s. Growth of food pro-
duction in the other four subregions during
the past two decades was achieved from
one of these two factors in the 1960s and
from the other in the 1970s. Trend data
suggest that the rapid growth of food pro-
duction that was achieved through increases
in output per hectare occurred in subregions
that benefited from adoption of the seed-
fertilizer technology that was pushed in the
1960s.
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FOOD CONSUMPTION

Trends in Food Consumption

Total consumption of basic food staples
in developing countries expanded at an aver-
age annual rate of 3.3 percent during 1966-
80 {see Table 7).8 The amount used directly
for food, which increased at a slightly slower
rate, accounted for about 70 percent of the
total consumption of these commodities.
But the growth in food use was much faster
than the population increase, which sug-
gests that overall average per capita food
availability in the Third World improved
during the period. The use of major food
crops, especially coarse grains, for animal
feed grew at an annual rate of 4.3 percent,
raising the relative share of feed in total
consumption in 1966-70 by two percentage
points to about 16 percent in 1976-80. The
basic food staples that went to other uses—
seeds, wastes, and other nonfood purposes—
grew by only 2.5 percent a year and, like
direct food use, declined slightly in share
because of the much faster growth of feed
use. These other uses represented about 15
percent of total domestic utilization in de-
veloping countries during the late 1970s.

When China is excluded, developing
countries snowed a slower growth in di-
rect food use but about as rapid an in-
crease in feed use as the Third World as
a whole. The relative share of feed use in
the total consumption of basic food staples
was higher with China excluded than for
developing countries as a whole by two
percentage points during both 1966-70 and
1976-80. With the relative share of other
uses unchanged, the corresponding decline
in share was absorbed solely by direct food
use, which in 1976-80 represented about
two-thirds of the total domestic utilization
of major food crops.

The distribution of consumption among
the major uses of basic food staples in Asia
during 1966-70 stayed constant through
1976-80. Food use accounted for three-
fourths of the total domestic use of these
commodities in the region and, with such
a large share, its 1966-80 growth rate of 3.3
percent a year mainly determined the pace
of total consumption. The percentage of
total consumption represented by food use
in Asia, with or without China, was highest
among the developing regions during both
1966-70 and 1976-80. For the Asian coun-
tries excluding China, the relative distribution
of basic food staples among their domestic
uses closely approximated that in Asia as
a whole although the rate of increase of
total consumption—3.0 percent a year—was
slower. With this consumption growth rate,
it is estimated that the 2.4 percent annual
rate of increase in the population of these
countries represented about four-fifths of the
expansion in the domestic utilization of these
commodities; the remaining 20 percent may
be attributed to the growth of per capita
income.

Direct food use accounted for more than
70 percent of the total consumption of the
basic food staples in each of the subregions
of Asia as late as 1976-80 (see Table 7 and
Appendix 3, Table 19). China continued to
use three-fourths of its basic food staples for
food between 1966-70 and 1976-80. Al-
though feed use in China grew 4.4 percent
a year, the share of animal feed rose only
slightly, from 11 percent in 1966-70 to 12
percent in 1976-80, while 12 percent went
to other uses in the later period. in South
Asia the yearly rates of growth of food, feed,
and other uses during the 1966-80 period
were almost equal and all 2.8 percent or less.

8 Food consumption here refers to the total domestic use of the major food crops, which includes food, feed,

seeds, allowances for waste, and other nonfood uses.
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Table 7—Trends in consumption of basic food staples, by region and
subregion, 1966-80

Average Annual Growth Distribution in Domestic Use
Rate of Consumption 1966-70 1976-80
Country Group Total Food Feed" Others® Food Feed® Others® Food Feed® Others®
{percent)
Developing Countries 33 32 43 2.5 70 14 16 69 16 15
(Excluding China) (3.0} (2.8) (4.3) (2.4} (67) (l6) (17)  (65) (18) (17)
Asia 33 33 4.2 2.8 75 1 14 75 11 14
(Excluding China) {3.00 (2.9) (4.1) (27) (74} (10) (16) 73y (1)  (16)
China 38 3.7 44 29 76 11 13 76 12 12
South Asia 2.7 27 28 2.8 75 9 16 74 9 17
Eastand Southeast Asia 3.5 32 57 2.6 73 12 15 72 15 13
North Africa/Middle East 39 37 48 3.2 56 24 20 55 26 19
Northern Africa 43 39 69 3.1 66 17 17 64 21 15
Western Asia 3.6 3.5 4.1 33 51 27 22 50 29 21
Sub-Saharan Africa 22 25 3. 1.3 71 6 23 73 6 21
West Africa 23 27 36 1.1 66 5 29 69 5 26
Central Africa 2.7 27 37 2.8 82 4 14 81 4 15
Easternand Southern
Africa 1.9 2.0 27 1.3 73 8 19 73 8 19
Latin America 3.1 24 44 2.0 50 34 16 47 39 14
Mexico and Central
America® 43 3.0 75 2.8 62 26 12 55 34 11
Upper South America 3.0 23 43 2.0 48 34 18 45 38 17
Lower South America 14 13 1.6 0.8 34 49 17 34 50 16

Sources: Food and Agriculture Organization of the United Nations, “Agricultural Supply Utilization Accounts Tape,
1981,” Rome, 1982; and Republic of China, Council for Agricultural Planning and Development, “Taiwan
Food Balance Sheets, 1935-80," Taiwan, 1981 (computer printout). Consumption data for the People’s
Republic of China were provided by Bruce Stone of the International Food Policy Research Institute.

Notes:  Consumption here refers to domestic use.

? Feed includes bran and cakes.

® Others includes seeds, waste, and other nonfood uses.

€ Mexico and Central America includes the Caribbean.

The growth of food use in South Asia was
faster than popu-lation increase, suggesting
an improveinent in the average per capita
food availability in the subregion. Feed use
in South Asia remained constant at 9 per-
cent of total consumption between 1966-
70 and 1976-80. The fastest growth of feed
use in Asia was in East and Southeast Asia,
at 5.7 percent a year, which appreciably
increased the share of animal feed in the
total domestic use of basic food staples from
12 percent in 1966-70 to 15 percent in
1976-80. Other uses grew an average of 2.6
percent a year in the subregion over the
total period.

At 3.9 percent a year, the most rapid
consumption growth among developing re-
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gions during 1966-80 was in North Africa/
Middle East. Feed use expanded by 4.8 per-
cent a year and represented more than a
quarter of total consumption in that region
by 1976-80. Food use had a slower growth
rate, its share declining slightly from 56 to
35 percent in the late 1970s. The rate of
increase in the use of major food crops directly
for food in North Africa/Middle East was a
full percentage point above the 2.7 percent
annual rate of population growth of the region.

Northern Africa was one of only two
subregions with consumption growth of
more than 4 percent a year during 1966-80.
Growth of feed use by 6.9 percent a year
in this subregion raised the 1966-70 rela-
tive share of animal feed by four percentage



points to slightly more than a fifth of total
consumption during 1976-80. Food and feed
uses both grew more slowly in Western Asia
than in Northern Africa. Food use in Western
Asia represented one-half of total consump-
tion during 1976-80, a slight reduction of
its share in 1966-70; feed use, on the other
hand, rose by two percentage points to al-
most 30 percent in the late 1970s. Other
domestic uses had an unusually large share
of total consumption in 1676-80.

The slowest increases in consumption
among the developing regions during 1966-
80 were in Sub-Saharan Africa, wiiere food
and feed uses grew at average annual rates
of 2.5 percent and 3.1 percent, respectively.
With the very slow rate of increase in other
domestic uses, which represented a fifth of
the domestic utilization of basic food staples
in 1976-80, total consumption had a growth
rate of only 2.2 percent a year. Food use in
Sub-Saharan Africa accounted for 71 per-
cent of total consumption during 1966-70,
and this share rose to 73 percent in 1976-
80. This was in contrast with other develop-
ing regions where the percentage share of
food use either declined or stayed unchanged
between these periods. Feed use was still
very low in Sub-5aharan Africa, accounting
for only 6 percent of the total domestic utilj-
zation of basic food staples in the region;
this share remained constant between 1966-
70 and 197¢-80.

The slow growth of food consumption
in Sub-Saharan Africa largely reflected the
2 percent rate of yearly increase in the con-
sumption of basic food siaples in Eastern
and Southern Africa. This subregion repre-
sented more than 35 percent of total food
consumption in the entire region. The shares
cf food and feed uses in this subregion re-
mained unchanged between 1966-70 and
1976-80. Although the relative share of feed
use in total consumption was less than 10
percent, this was nearly twice the share of
each of the other subregions in Sub-Saharan
Africa. In Central Africa, the 1976-80 relative
shares of domestic use were the highest in

food use (31 percent) and the lowest in feed
use (4 percent) among the developing sub-
regions. The percentage share of food use
declined slightly during the 1970s, but that
of feed use remained unchanged despite fairly
rapid growth. Of the subregions in Sub-
Saharan Africa, West Africa had the lowest
share of food use in the total domestic use
of basic food staples. In 1966-70, about two-
thirds of total consumption in this subregion
was accounted for by direc: food use which,
in contrast with the food trends of other sub-
regions, increased after a decade. Such an
increase was, as shown earlier, reflected by
the region as a whole. Although in West
Africa the growth of feed use was 3.6 per-
cent a year during 1066-80, the 5 percent
share of animal feed in total consumption
stayed unchanged between the late 1960s
and the late 1970s. Consumption data for
West Africa indicate that a sizable portion
of total domestic utilization is accounted for
by other uses, which expanded just | percent
a year in 1966-80 and hence significantly
influenced the growth of total consumption
in the subregion.” It should be noted that
the annual rate of increase of total domestic
use in West Africa was much lower than
the growth rates of its food and feed uses.

Latin America had the slowest growth
rate among the developing regions in the
use of basic staples directly for food during
1966-80. Growth of the region's total con-
sumption in that period reached 3.1 percent
a year and was influenced strongly by the
4.4 percent annual growth rate of feed use.
The relative share of animal feed in Latin
America had risen to neaily two-fifths of
total consuraption by 1976-80; food use, on
the other hand, had dropped below its 1966-
70 share of 50 percent. These relative shares
clearly indicate that growth in the use of
basic food staples for feed in this region has
become a major determinant of consump-
tion growth; of all the developing regions,
Latin America had the lowest percentage
share of food use and the highest percentage
share of feed use. Other domestic uses of

9 A major data problem is likely here; the reported amounts for other domestic uses are unusually large, representing

29 percent in 1966-70 and 26 percent in 1976-80.
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the major food crops in Latin America ex-
pandeu at a much slower annual rate of 2.0
percent and represented 14 percent of total
consumption in 1976-80.

The fast growth of feed use in Latin
America may be traced to Mexico and Cen-
tral America, which had the most rapid
growth in the use of basic staples for animal
feed among the developing subregions. Its
7.5 nercent annual growth rate of feed use
during 1966-80 raised the share of feed in
the total consumption of the region by eight
percentage points to 34 percent in 1976-
80. This rapid growth of feed use in Mexico
and Central America also pushed the sub-
region's growth rate of total consumption
during 1966-80 to 4.3 percent annually,
which matched that of Northern Africa.

Upper South America accounts for more
than one-half of the domestic utilization of
the major food crops in Latin America, and
thus consumption growth in this subregion
greatly influences that of the region as a
whole. The annual growth rates of the total
consumption of basic food staples and its
components in Upper South America closely
resemble the averages for Latin America as
a whole. The relative share of food use in
total consumption in this subregion, which
was 48 percent during the late 1960s, de-
creased to 45 percent during 1976-80; on
the other hand, the portion accounted for
by animal feed increased from 34 percent
to 38 percent. Other uses of basic food sta-
ples in Upper South America represented
about one-sixth of total consumption of the
subregion in both periods.

Lower South America had the slowest
rates of increase for all of the different uses
of basic food staples among the developing
subregions. The total consumption of these
commodities in the subregion expanded by
1.4 percent a year, with rates of increase of
1.3 percent for food use and 1.6 percent for
feed; other uses rose 0.8 percent annually. In
contrast with other developing subregions,
the percentage share of feed use in the total
consumption of basic food staples in Lower

South America greatly exceeds that of food
use. The relative distribution among items
of domestic utilization, which remained al-
most unchanged between 1966-70 and 1976-
80, shows tha) feed use accounted for about
one-half of teial consumption, compared to
34 percent in the use of basic staples directly
for food. The growth of feed use in Lower
South America has become the major deter-
minant of the pace of consumption growth.
These relative shares of food and feed uses
also reflect the pattern of consumption in
this subregion, where more of the basic food
staples are converted to livestock and poul-
try products than are consumed directly for
food. The slow growth of both food and feed
uses in Lower South America is due in part
to the slow growth of incomes in the sub-
region. Additionally, for food use in partic-
ular, the income elasticities of demand for
the basic food staples are low and even neg-
ative for some items. A likely reason for the
slow growth of feed use is that animal pro-
duction in Lower South America is mainly
composed of large livestock that are range-
fed rather than fed with concentrates.

Trends in Consumption of
Cereals and Major Noncereal
Food Staples

Data on Third World food consumption
indicate a trend toward the increased use
of cereals relative to the noncereal staples
(see Appendix 3, Table 20). Of the total
domestic utilization of major food crops in
developing countries (excluding China)—
about 550 million tons during the late
1970s—nearly 85 percent was cereals.!?
This represented an increase in the relative
share of cereals of two percentage points
from the decade before. The declining role
of noncereals in Third World food consump-
tion is examined by looking into the specific
trends in the use of cereals and noncereals
for direct human consumption and for ani-
mal feed.

' This analysis deals with regional consumption data only. China has been excluded due to data problems regarding
the quantities of cereals and noncereals for domestic utilization.
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Food Use

Cereals accounted for more than four-
fifth: i the major food crops consumed by
humans in Third World countries in the
1970s. The use of cereals directly for food
increased by 3.1 percent a year from 1966
to 1980 compared to a growth rate of 1.9
percent for noncereals (see Table 8).

Among the developing regions, cereal
food use expanded faster than noncereal
food use in Asia, Sub-Saharan Africa, and,
especially, Latin America. The growth of
noncereal food use significantly outpaced
that of cereals in North Africa/Middle East;
however, noncereals held only a 7 percent
share of the region's consumption. The
1966-80 growth rates of cereal and non-
cereal food uses in Asia, which represented
about three-fifths of Third World food con-
sumption, were similar to the rates for the
developing countries as a whole.

The largest share of noncereals in food
use among the developing regions was in
Sub-Saharan Africa, where these commodi-
ties accounted for 42 percent of the basic
staples used for direct human consumption
during 1975-80. However, even in this re-
gion the growth of noncereal food use in
1966-80 was outpaced by that of cereal food
use, probably as a result of grain imports by
the region. Consumption patterns may vary
widely, as indicated by a relative share of

cereals in direct human consumption of 93
percent for North Africa/Middle East and
58 percent for Sub-Saharan Africa.

The widest difference in the growth
rates of food use of these commodities dur-
ing 1966-80 was in Latin America, where
cereals used directly as food rose by nearly
40 percent while noncereal use increased
by less than 3 percent. Consequently, the
relative share of cereals in food use in the
earlier period increased to 75 percent by
1976-80.

Feed Use

Tahle 8 shows that cereals made up 91
percent of the basic food staples used for
animal feed in developing countries in the
late 1970s. Growth of cereal feed use during
the period 1966-80 was 4.6 percent a year.
Among the regions, the use of cereals for
animal feed increased most rapidly in Latin
America at 5.0 percent a year, whereas non-
cereal feed use hardly changed. The amount
of cereals used for animal feed in this region
rose by more than 60 percent, its share of
total consumption rising to 90 percent in
1976-80. Cereal feed use in North Africa/
Middle East increasec nearly as fast as in
Latin America. Use of noncereals for animal
feed in North Africa/Middle East is relatively
small. In Asia the share of cereals used for

Table 8—Trends in the use of cereals and major noncereal food crops for food
and feed, by region, 1966-80

Average Annual Growth Rate,
1966-80 Share in Total Use, 1976-80
Food Use Feed Use Food Use Feed Use
Non- Non- Non- Non-
Country Group Cereals cereals Cereals® cereals Cereals cereals Cereals® cereals
(percent)

Developing -ountries 3.1 1.9 4.6 1.8 82 18 91 9
Asia 3.0 2.0 4.2 3.2 87 13 88 12
North Africa/Middle East 3.6 43 4.8 4.5 93 7 97 3
Sub-Saharan Africa 2.6 23 3.1 3.2 58 42 82 18
Latin America 3.3 0.2 5.0 0.1 75 25 90 10

Sources: Food and Agriculture Organization of the United Nations, “Agricultural Supply Utilization Accounts Tape,

1981,” Rome, 1982,
Notes:
? Includes bran and cakes.

Data for China are excluded from this table.
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feed was about the same as that used for
food, about 88 percent in the late 1970s.
Even in Sub-Saharan Africa, where the domes-
tic use of noncereals is relatively much larger
than in other developing regions, more than
four-fifths of the animal feed used in 1976-80
was cereals. Unlike other regions, however,
in Sub-Saharan Africa, the use of cereals and
noncereals for feed grew at about the same
rate during the 1966-80 period.

These trends in the consumption of
cereals and noncereals in the Third World
suggest a shift toward more use of grains
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both for direct human consumption and for
animal feed. Some of the developing coun-
tries that have always depended on non-
cereals for direct food use are consuming
more and more grain. And changes in feed-
ing practices in Third World livestock and
poultry production appear to be moving
toward more cereal use. A comparison of
the output and consumption patterns for
basic food staples in Third World countries
suggests that these shifts in cereal consump-
tion have been partly brought about through
grain trade.
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FOOD TRADE

Trends in Food Trade

International trade in food, especially
cereals, continues to play a major role in
relieving the pressure of supply-demand im-
balances in the Third World. Net imports
of basic food staples by developing countries
rose from a yearly average of |2 million tons
during 1966-70 to 38 million tons during
1976-80, or more than a threefold increase
in the total period (Table 9).'! Food exports
rose 30 percent and food imports 84 per-
cent, increases that represented average an-
nual growth rates of 2.7 percent in exports
and 6.3 percent in imports.!2 When China
is excluded, the developing countries’ rate
of growth of net food imports is slightly faster.
In 1966-70, Asia and North Africa/Middle
East were net food importers while Sub-
Saharan Africa and Latin America were net
food exporters.!3 In 1976-80, all four devel-
oping regions were net food importers, al-
though by only a slight amount in the case
of Latin America.

Although Asia ranked a close second to
Latin America as a food exporter, its imports
of basic food staples were about double its
exports in the late 1970s. Asia’s imports
accounted for more than two-fifths of the
total for Third World countries during 1976-
80. Asia was the only developing region with
a growth rate of expors faster than the
growth rate of imports between the two
periods. Food trade data for China alone,
however, indicate a trend counter to the
rest of the region. China's exports of basic
food staples declined, the country’s food im-
ports increased, and net food imports nearly

tripled during that decade (see Table 9).
Excluding China, food exports of the rest
of Asia expanded almost twofold, and food
imports increased by only 1.1 percent an-
nually. If these rates continue, net imports
of these countries as a group will disappear
in less than seven years.

The slow growth of food imports in other
Asian developing countries (excluding China)
can be attributed to South Asia, the only de-
veloping subregion that recorded an absolute
decline in imports of basic food staples from
1966-70 to 1976-80.!'4 With imports declin-
ing about as fast as exports were expanding,
South Asia’s net food imports dropped by 70
percent—to about 2.5 million tons in the late
1970s. In East and Southeast Asia, exports of
basic food staples grew by almost 7 percent
a year but the rate of growth of imports was
not far behind; net food imports in this sub-
region increased by about a million tons in a
decade.

In the late 1970s, the 17 million tons of
net food imports of North Africa/Middle East
represented nearly half the net imports of all
Third World countries. Average annual food
imports in the region in that period were al-
most three times the level during 1966-70,
a rate of increase of 11.1 percent a year. This
fast growth was shared almost equally by
Northern Africa and Western Asia. The food
imports of Northern Africa were slightly larger
but increased at a slightly slower rate than
those of Western Asia. The small amount
of food exports showed opposite trends in
the two subregions: exports of basic food
staples declined in Northern Africa but more
than doubled in Western Asia.

" Food trade data in this chapter include bran and cakes from cereals and groundnuts.
'2Unless otherwise qualified, exports and imports are in gross terms.
3The net food exports of Sub-Saharan Africa during the late 1960s were largely groundnut exports from Nigeria

and Senegal.

" This decline of South Asian food imports can, in turn, be traced to the substantial reduction in grain imports

by India starting in 1978.
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Table 9—Exports, imports, and net trade of major food staples, by region and subregion, 1966-70 and 1976-80

averages
Average Annual
Growth Rate,
Exports Imports Net Trade* 1966-70 to 1976-80°
Country Group 1966-70 1976-80 Change 1966-70 1 976-80 Change 1966-70 1976-80 Exports Imports
(million metric tons) {percent) (million metric tons) (percent) (million metric tons) (percent})
Developing countries 28.83 37.47 30 40.99 75.36 84 ~12.16 -37.89 2.7 6.3
{Excluding China) {26.85) {35.80) (33) {35.16) {63.06) (79) (-8.31) (-27.26} (2.9) {6.0)
Asia 9.61 15.98 66 23.78 32.24 36 -14.17 ~16.26 5.2 3.1
(Excluding China) {7.63}) (14.31) (88) (17.95) (19.94) (1) (-10.32) (=5.63) (6.5) (1.1)
China 1.98 1.67 =16 5.83 12.30 111 -3.85 -10.63 -1.7 7.8
South Asia 1.88 3.18 69 10.07 5.73 -43 -8.19 -2.55 5.4 -5.5
East and Southeast Asia 5.75 11.13 94 7.88 14.21 80 ~2.13 -3.08 6.8 6.1
North Africa/Middle East 1.95 2.22 14 6.74 19.28 186 -4.79 -17.006 1.3 11.i
Northern Africa 1.37 0.82 -40 3.98 10.76 170 ~2.61 -9.94 -5.0 10.5
Western Asia 0.58 1.40 142 2.76 8.52 209 -2.18 -7.13 9.2 11.9
Sub-Saharan Africa 3.89 1.86 -52 2.60 6.25 140 1.29 -4.39 -7.1 9.2
West Africa 2.51 1.08 =57 1.11 3.37 203 1.40 -2.29 -8.1 11.7
Central Africa 0.26 0.05 -78 0.39 0.87 124 -0.13 -0.82 -13.9 8.4
Eastern and Southern Africa i.13 0.72 -36 1.10 2.00 82 0.03 -1.28 -4.4 6.2
Latin America 13.38 17.41 30 7.87 17.59 123 5.51 -0.18 2.7 8.4
Mexicoand Central America® 1.71 0.87 -49 2.34 6.65 184 -0.63 -5.78 0.6 11.0
Upper South America 1.99 1.79 -10 4.82 9.69 101 -2.83 -7.90 -1.0 7.2
Lower South America 9.68 14.76 52 0.71 1.25 76 8.97 13.50 4.3 5.8

Sources: Food and Agriculture Organization of the United Nations, “Agricultural Supply Utilization Accounts Tape, 1981,” Rome, 1982; People’s Republic of
China, State Statistical Bureau, Statistical Yearbook of Chira, various issues {Hong Kong: Economic Information Agency, various years); and Republic
of China, Council for Agricultural Planning and Development, “Tzan, Food Balance Sheets, 1935-80," Taiwan, 1981 {computer printout).

Notes: Trade in bran and cakes for feed use is included. Parts may not az_ to totals due to rounding.

? Net trade is exports minus imports.

® Calculations are bzsed on the midpoints of the indicated periods.

® Mexico and Central America includes the Caribbean.



The shift in the food trade position of Sub-
Saharan Africa beiween 1966-70 and 1976-
80 resulted from a 52 percent decline in
exports and a 140 percent increase in im-
ports. On an average annual basis, these
changes represent a decline in exports of
7.1 percent a year and an expansion in im-
ports of 9.2 percent a year. Despite this
rapid growth of food imports, however, Sub-
Saharan Africa accounted for less than 10
percent of the total imports of basic food
staples by Third World countries in the late
1970s. The region was a net exporter of
food in the 1960s mostly because of West
Africa’s net exports of groundnuts. During
1966-70, food exports in West Africa were
more than double food imports; Central Africa
was a small net food importer; and Eastern
and Southern Africa exported just a little
more than it imported. With the poor pro-
duction performance throughout the region
during the second period, food exports de-
clined and food imports increased rapidly
in all three subregions, which were all net
importers. Compared to 1966-70, imports
of basic food staples rose threefold in West
Africa, more than doubled in Central Africa,
and expanded by 82 percent in Eastern and
Southern Africa. It should be pointed out
that although the relative changes in the
amount of imports appear to be large, the
absolute amounts were small compared to
those in other developing subregions. Rela-
tive to the total for Third World countries,
net imports of basic food staples by the Sub-
Saharan subregions during 1976-80 were 2
percent in Central Africa, 3 percent in East-
ern and Southern Africa, and 6 percent in
West Africa.

Between the late 1960s and the late
1970s Latin American imports of basic food
staples increased 123 percent, while the
region's exports of these commodities rose
only 30 percent. This shifted Latin America’s
food trade position from net food exporter
to net food importer in 1976-80, though
net imports were small, only 180,000 tons.
Of its subregions, only Lower South America
was a net food exporter in both periods. In

15 Data analyses in this section are for regions only.

1976-80 Lower South America was the only
net food exporting subregion in the Third
World, but its net food exports failed to offset
the food trade imbalance in the rest of Latin
America. Food imports in Mexice and Central
America grew very rapidly—11 percent a
year—and nearly tripled from 1966-70 to
1976-80. This, together with the decline of
its food exports to one-half the earlier level,
led to a ninefold expansion of net food im-
ports in that subregion. But the largest quan-
tity of net food imporis was in Upper South
America, which accounted for more than
half of Latin American food imports in 1976-
80. As in Mexico and Central America but
at much slower rates, food exports in Upper
South America declined and food imports
increased between 1966-70 and 1976-80.

Trade in Cereals and
Noncerea! Food Staples

Exports

In Third World countries the export trade
in basic food staples is about three-fourths
cerecals and one-fourth roots and tubers,
pulses, groundnuts, and bananas and plan-
tains combined. The rates of expansion of
cereal and noncereal exports between 19606-
70 and 1976-80 were not far apart, and
hence their relative shares of the total ex-
ports of these commodities have remained
almost unchanged (see Table 10 and Appen-
dix 3, Table 21).!> When China data are
excluded, the growth rates for cereal and
noncereal exports in developing countries
are the same. Cereal exports increased rapidly
in Asia, slowly in North Africa/Middle East,
and moderately in Latin America. They de-
clined in Sub-Saharan Africa. Exports of
noncereals more than doubled in Asia but
decreased sharply in Sub-Saharan Africa.

Asia’s noncereal exports grew 8.9 per-
cent a year from 1906-70 to 1976-80; the
export growth rate would have been even
higher if trade data for China were excluded.
The rapid growth of noncereal exports caused
the relative share of noncereals in total food
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Table 10—Trends in exports, imports, and net trade of cereals and major
noncereal staples, by region, 1966-70 to 1976-80

Average Annual Growth Rate,

1966-70to 1976-80 Net Trade
Exports Imports 1966-70 Average 1976-80 Average
Non- Non- Non- Non-
Country Group Cercals cereals Cereals cereals Cereals cereals Cereals cereals
{percent) {million metric tons)
Developing countries 2.6 2.8 6.3 4.3 -18.6 6.4 —-46.2 8.3
{Excluding China} (2.9) (2.9) (6.1) (4.3)  (-14.6) (6.3) (-35.5) 8.2)
Asia 3.5 8.9 3.1 33 -16.3 2.1 =21.7 5.4
(Excluding China) {4.8) (9.6) (1.0) 3.3)  (~123) (2.00 (-11.0) (5.3)
North Africa/Midd}e East 0.5 3.0 11.2 7.7 -5.2 0.4 -17.4 0.4
Sub-Saharan Africa -3.0 -9.2 05 -1.7 -i.4 2.7 -5a 1.0
Latin America 2.7 2.6 8.5 4.7 43 1.2 -1.7 1.5

Sources: Food and Agriculture Organization of the United Nations, “Agricultural Supply Utilization Accounts Tape,
1981,” Rome, 1982; People’s Republic of China, State Statistical Bureau, Statistical Yearbook of China,
various issues (Hong Kong: Econcmic Information Agency, various years); and Republic of China, Council
for Agricultural Planning and Development, “Taiwan Food Balance Sheets, 1935-80," Taiwan, 1981
(computer printoit).

Data include trade in bran and cakes for use as feed. Calculations are based on the midpoints of the
indicated periods. Net trade is exports minus imports. Parts may not add to totals due to rounding. See

Notes:

also Appendix 3, Table 21.

exports of Asia to rise from 26 to 37 percent
between 1966-70 and 1976-80; it can be
attributed mainly to the large increase in
cassava exports from East and Southeast Asia
to Europe for livestock feed.!® Cereal ex-
ports of Asia, which represented more than
a third of the total cereal exports cf Third
World countries in 1976-80, also expanded
fairly rapidly at 3.5 percent a year (4.8 per-
cent, excluding China).

Nearly 90 percent of the exports of basic
food staples in Latin America during 1976-
80 was cereals (see Appendix 3, Table 21).
As a major cereal producer and, until re-
cently, a net food exporter, Latin America
accounted for more than one-half of the cereal
exports in developing countries. This share
has remained almost unchanged since the
1960s, because cereal exports from the re-
gion have increased at about the same rate
as those of the Third World as a whole.
Cereals also form the bulk of the small amount

of exports of basic food staples in North
Africa/Middle East; as seen earlier, more
than 90 percent of its food production is
accountad for by this food group. However,
the cereal exports of this region increased
very slowly, changing only slightly between
the late 1960s and late 1970s.
Sub-Saharan Africa is the smallest food
exporter among the developing regions. In
the late 1970s the region accounted for just
5 percent of the food exports of the Third
World as a whole. As a result of the slow
growth of food production in Sub-Saharan
Africa, exports of both cereals and noncereals
dgeclined between 1966-70 and 1976-80;
noncereal exports decreased rapidly by 9.2
percent a year—three times faster than the
rate of decline of cereal exports. The big
decrease in noncereal exports can be traced
to the drastic reduction of groundnut ex-
ports in West Africa. As mentioned earlier,
the decline of groundnut exports in Sub-

0], S, Sarma and Leonardo A. Paulino, “Trends in the Production and Utilization of Cassava and Other Selected
Food Crops in Tropical Asia,” a paper presented at the Workshop on the Future Potential of Cassava in Asia and
Research Development Needs, Bangkok, June 1084 (mimeographed).
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Saharan Africa caused the region's food
trade position to shift from net exports in
the 1960s to net imports in the 1970s.

Imports

Because cereals accounted for almost all
of the imports of basic food staples in the
Third World, the annual rate of increase for
cereals is the same as that for total food
imports of developing countries: 6.3 per-
cent (see Table 10}. Imports of noncereal
basic food staples expanded at a slower rate
of 4.3 percent a year. These rates change
only slightly if data on China are excluded.

As expected, Asia leads the developing
regions in the volume of cereal imports; it
accounted for more than two-fifths of Third
World cereal imporis during 1976-80 {Ap-
pendix 3, Table 21). North Africa/Middle
East and Latin America had cereal import
shares of about a quarter each and the re-
mainder went to Sub-Saharan Africa. Non-
cereals account for just a small portion of
food imports by the Third World. In the late
1970s these commodities represented only
2-3 percent of imports of basic food staples
by the developing countries.

Except for Asia, the developing regions
experienced rapid rates of increase in cereal
imports. The fastest import growth from
1966-70 to 1976-80 was in North Africa/
Middle East, 1 1.2 percent a year. Sub-Saharan
Africa and Latin America were not far be-
hind; these three regions more than doubled
their cereal imports. At 3.1 percent a year,
Asia’s cereal imports grew relatively slowly,
and when China’s trade data are excluded,
the rate of increase drops to only 1.0 per-
cent a year,

These trends partly reflect the improved
performance of food production in Asia over
the two decades and partly the failure of
consumption to expand, commensurate with
increases in production, particularly in South
Asia. In contrast, the decline in cercal exports
and the rapid increase in cereal imports in
Sub-Saharan Africa reflect the poor perfor-
mance of food production in that region. In
both North Africa/Middle East and Latin
America, where production of basic food
staples since the 1960s can be viewed as

satisfactory, the pressures that led to increases
in cereal imports appear to have come from
the demand side. The rapid growth of in-
comes in these two regions generated a
rapid growth in consumption, especially of
cereals for feed use, as shown in the pre-
ceding chapter.

Net Food Trade

Because cereal imports were growing
faster than cereal exports, net cereal imports
of Third World countries more than doubled
from 1966-70 to 1976-80, rising from 18.6
million tons a year to 46.2 million tons (see
Table 10). This expansion represented a
growth rate of net cereal imports by devel-
oping countries of more than 9 percent a
year. When the net trade of basic food staples
is viewed as a whole, the unfavorable trade

in cereals of Third World countries, relative
to the developed econorr.ies, appears to be
partly offset by their net exports of non-
cereal basic food staples, which expanded
by 30 percent between these periods. Dur-
ing 1976-80, net exports of noncereals in
developing countries offset nearly a fifth of
net cereal imports. Excluding China, which
accounted for almost one-fourth of the total
net imports of cereals of developing coun-
tries in the late 1970s, the overall trends
of net food trade did not change much.
Between 1966-70 and 1976-80, net ce-
real imports expanded by a third in Asia,
more than tripled in North Africa/Middle
East, and rose nearly fourfold in Sub-Saharan
Africa. Latin America shifted its cereal trade
position from a net exporter of 4.3 million
tons a year during the earlier period to a
net importer of 1.7 million tons a year in
the later period. The largest annual increase
of net cereal imports, more than 12 million
tons, occurred in North Africa/Middle East,
but the fastest growth, although only a third
of the absolute increase in North Africa/
Middle East, was in Sub-Saharan Africa,
where net cereal imports grew almost four-
fold. The slowest increase of net cereal ini-
ports was in Asia, with an annual rate of
increase of less than 3 percent. If China
data are excluded, the net cereal trade trends
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for Asia would show a decline in net imports.

In trade in noncereal basic food staples
between 1966-70 and 1976-80, net exports
increased two-and-a-half times in Asia and
25 percent in Latin America, stayed about
the same in North Africa/Middle East, and
decreased to 37 percent in Sub-Saharan Af-
rica. Net noncereal exports in Asia averaged
5.4 million tons of cereal equivalent yearly
during the later period and represented two-
thirds of the total for developing countries.
Growth of net exports in Asia was a rapid
10 percent a year and would have been
even faster if China were excluded; China's
net noncereal exports declined after the
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1960s. Sub-Saharan Africa, where these
commodities are more important than in
other developing regions, accounted for the
largest share of the net noncereal exports
of developing countries in the 1960s, How-
ever, with the decline in the groundnut
exports of the region, net exports of non-
cereal staples in Sub-Saharan Africa had
dropped substantiully by the late 1970s. Des-
pite the limited demand for noncereal basic
food staples by the developed countries, these
commodities help significantly to ease the
financial burden of developing ccuntries in
acquiring their food imports from the devel-
oped economies.



6

LOOKING TO 2000

Population Growth

Recent United Nations medium-variant
population projections for developing coun-
tries show that the number of people in the
Third World may increase frcm 3.3 billion
in 1980 to 4.8 billion by the end of the
century. This represents an annual growth
rate of 1.9 percent or an average increase
of about 75 million people a year during the
twc decades (see Table 11). The projected
growth rate is significantly less than the 2.4
percent annual population increase during
1961-80. Excluding China, whose projected
population growth—1.1 percent a year—is
relatively low, the Third World countries
are projected to have a population increase
of 2.2 percent a year, bringing the total
number of people in these countries to 3.5
billion in 2000. Despite the projected slow
growth of population in China, the country
would have an increase of 13 million people
a year and account for about one-sixth of
the total increase in Third World population
during 1980-2000. It may be important to
note that projections of population growth
in developing countries have become more
conservative over time. The assessment of
population estimates and projections that
was made in 1978 indicated that, under the
medium-variant assumption, Third World
population would probably increase at an
annual rate of 2.1 percent (2.4 percent ex-
cluding China) until the year 2000.

Among the developing regions, popula-
tion growth is projected to decelerate in
Asia and Latin America, remain unchanged
in North Africa/Middle East, and accelerate
in Sub-Saharan Africa, compared to growth
rates during the past two decades. The slow-
est population growth is projected for Asia,
with an annual rate of 1.5 percent; this
would bring its population to 3.2 million in
2000 or about two-thirds of the projected
total for developing countries. This rate of
increase is a substantial decline from Asia's

annual growth rate of 2.3 percent during
1961-80. Population growth projections show
a faster rate of expansion—1.8 percent—for
the other countries in the region when China
is excluded. About three-fourths of the 40
million average annual increase in Asia's
population until 2000 would come from these
countries. Even with the exclusion of data
on China, the projected population growth
in the rest of Asia shows a slowdown of 25
percent from the 1961-80 rate.

The projected population increase in
Latin America, as in Asia, reflects a signifi-
cant deceleration compared to population
growth in the region in the trend period.
Latin America’s projected 1980-2000 growth
rate of 2.1 percent a year would mean an
average of more than 9 millicn people every
year over the two decades; the region’s pro-
jected population by the end of the century
is about 540 million. The 2.7 percent aver-
age annual population growth of North Africa/
Middle East is projected to continue. By the
year 2000 projected population for this re-
gion would be 70 percent larger than its
1980 population of about a quarter of a mil-
lion. The incremental growth of population
in North Airica/Middle East would be about
9 million people annually, slightly less than
in Latin America. Together these two re-
gions are projected to account for about one-
fourth of the total increase in Third World
population between 1980 and 2000.

Sub-Saharan Africa’s population is pro-
jected to expand from about 340 million in
1980 to 640 million in 2000, an average
annual growth rate of 3.3 percent. This pro-
jected population increase, which represents
the fastest growth rate among regions, clearly
shows that population growth is still accel-
erating in most of Sub-Saharan Africa. The
projected rate of population increase in this
region means an average of 15 million addi-
tional people a year during 1980-2000, a
fifth of the projected increase for the entire
Third World population during this period.
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Table 11—Projected growth rates of population, production, and domestic
use of major food crops, by region, 1980-2000

Projected Annual Growth Rate, 1980-2000 Share of Feed
Domestic Use* in Domestic Use
Country Group Population  Production  Total Food Feed 1980 2000
(percent/year) (percent)
Developing countries 1.9 2.9 2.7 2.1 4.6 16 23
{Excluding China) (2.2) (2.9) (3.0} (2.4) (4.7) (18) {26)
Asia 1.5 2.9 2.3 1.9 4.4 12 17
(Excluding China) (1.8) (3.0) (2.4) (2.0) (4.4) (1 (17)
North Africa/Middle East 2.7 2.9 3.8 2.5 6.1 26 39
Sub-Saharan Africa 33 2.1 3.6 3.5 5.5 6 9
Latin America 2.1 3.0 3.2 2.3 4.0 40 47

Sources: Food and Agriculture Organization of the United Nations (FAQ), “Agricultural Supply Utilization Accounts
Tape, 1981," Rome, 1982; FAOQ, “Estimates of Income Elasticities for Various Commodities by Country,”
Rome, 1979 (computer printout); FAO, “Production Yearbook Data Tape, 1975, 1979, 1981, and 1983,”
Rome, 1976, 1980, 1982, and 1984; People's Republic of China, State Statistical Bureau, Statistical
Yearbook of China, various issues (Hong Kong: Economic Information Agency, various years); Republic
of China, Council for Agricultural Planning and Development, “Taiwan Food Balance Sheets, 1935-80,"
Taiwan, 1981 (computer printout); Republic of China, Executive Yuan, Directorate General of Budget,
Accounting, and Statistics, Statistical Yearbook of the Republic of China, 1982 (Taiwan: Republic of
China, 1983}; United Nations, Department of International Economic and Social Affairs, “World Population
Prospects as Assessed in 1982,” New York, 1983 {computer printout); and World Bank, “Gross National
Product by Country Data Tape, 1961-80," Washington, D.C., 1981. Consumption data for the People’s
Republic of China were provided by Bruce Stone of the International Food Policy Research Institute.

Notes: See also Appendix 3, Table 22.

? The growth rate of domestic use is based on 1980 trend estimates and projections to 2000 a trend income growth.

of per capita production of 0.7 percent
annually.
Growth of food production among the

Growth of Food Production
and Consumption

If the 1961-80 food production trends
in developing countries continue into the
future, the output of basic food staples is
projected to increase at an average annual
rate of 2.9 percent during 1980-2000.'7 At
this rate, food production in developing coun-
tries as a whole would be expanding much
faster than projected population growth (see
Table 11). These output projections also
suggest a yearly increase of per capita food
preduction of nearly 1.0 percent during the
period. Even excluding China, the projected
growth rate of production in the rest of the
Third World would remain essentially un-
changed; however, the faster population
growth projected for developing countries
outside China would result in a slower growth

developing regions is projected to outpace
population increases in Asia, North Africa/
Middle East, and Latin Araerica, but to lag
far behind population growth in Sub-Saharan
Africa. The average yearly increase of major
food crop production in Asia (2.9 percent)
is projected to be nearly twice as fast as
population growth, and its 1.4 percent pro-
jected annual growth rate of per capita out-
put would Le the highest among developing
regions. Asian developing countries exclud-
ing China would have a slightly faster rate
of increase in food output but, at 1.2 percent
a year, a slightly slower growth in per capita
production. The production of basic food
staples in North Africa/Middle East is pro-
jected to expand at about the same rate as

71t is also assumed that for countries with negative trends in food production during 1961-80, there would be
no further decline in output after 1980. In the case of China the projection of food production is based on the
trend shown by output for the longer period 1952-80.
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in Asia, but because population growth is
projected to be so fast, per capita output is
projected to increase by only 0.2 percent
annually.

The most rapid growth of food produc-
tion among the regions is projected for Latin
America—3.0 percent a year. This raie would
be about the same as that of Asia excluding
China, but the region's yearly rate of in-
crease in per capita production would be
less than 1.0 percent. In contrast with other
developing regions, Sub-Saharan Africa has
a projected growth of food production con-
siderably slower than its projected popula-
tion increase; poor production performance
and rapid population growth could lead to
a decline of the region's per capita output
exceeding 1.0 percent a year between 1980
and 2000.

On the consumption side, if the 1966
80 trends in the growth of per capita in-
comes in developing countries continue,
demand for basic food staples in the Third
World as a whole is projected to expand at
an annual rate of 2.7 percent during the
1980-2000 period, or slightly stower than
the rate of increase in food production. Food
demand in the developing countries exclud-
ing China is projected to increase 3.0 per-
cent a year, which is slightly faster than
food output; the projected rate of increase
of food demand in China is about 2.3 per-
cent annually. However, it is likely that food
demand would grow faster because the pro-
jected slow population growth can be ex-
pected to change the country’s population
structure and lead to increases in per capita
food consumption above those induced by
income growth.

Between 1980 and 2000, increases in
food demand are projected to outstrip the
growth of food output in all developing re-
gions except Asia, either with or without
China. The projected growth of demand for
basic food staples in Asia (2.3 percent a year)
is slowest among the regions and is signif-
icantly slower than the projected increases
in the output of these commodities; For Asia
excluding China, the projected growth rates
of food production and demand nearly equal
those for Asia with China. The rates of in-
crease in the consumption of basic food staples

for the other developing regions are all pro-
jected to exceed 3.0 percent a year, With
its rapid population growth, Sub-Saharan Af-
rica’s food demand is projected to expand
by 3.6 percent a year, which would sub-
stantially outpace the projected growth of
production of the major food crops.

Rapid income growth and a fairly rapid
increase of population in North Africa/
Middle East, if continued, could push the
growth in demand for basic food staples to
3.8 percent annually between 1980 and the
end of the century, the fastest growth rate
of food consumption among the developing
regions. The projected growth in demand
for basic food staples in North Africa/Middle
East would exceed the region’s projected
growth of food output by almost one per-
centage point a year. Although the projected
rate of increase in the production of basic
food staples for Latin America would be the
most rapid among the regions, food demand
has been expanding rapidly, and it is pro-
jected to increase slightly faster than food
output growth.

Use of Basic Food Staples
for Food and Feed

The Third World's projected annual
growth rates of the domestic use of basic
food staples for direct consumption by hu-
mans of 2.1 percent and for animal feed of
4.6 percent may be expected as a result of
projected changes in population and per capita
incomes in the developing countries (see
Table 11). Compared to the growth in the
consumption of these commaodities in the
past two decades, the projected rates of in-
crease during 1980-2000 would be slower
for direct use as food but faster for use as
animal feed. As per capita incomes in de-
veloping countries increase over time, it is
likely that an increasing proportion of their
total domestic utilization of basic food staples
would be converted to livestock and poultry
products.

By the year 2000, the projected level of
basic staples directly used as food would be
62 percent of their total domestic utilization
and that for animal feed would be 23 per-
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cent (see Appendix 3, Table 22). This repre-
sents a ratio between feed use and food use
of about 37 percent, compared to less than
25 percent in 1980. These projections also
show that about 15 percent of the total con-
sumption of basic food staples in developing
countries in 2000 would go to uses other
than food and feed. For Third World coun-
tries other than China, a faster growth rate
is projected for food use; the annual rates
of increase of these two principal uses would
result in relative shares of 58 percent for
direct food use and 26 percent for animal
feed in 2000.

Although the projected rate of increase
in the use of basic food staples for direct
human consumption in Asia is less than half
of the 4.4 percent annual rate of growth of
their use for animal feed, food use would
still dominate projected total domestic utili-
zation in the region. With these rates of
increase, the share of food use in total con-
sumption by the year 2000 would be nearly
70 percent and feed use would be 17 per-
cent; the projected share of feed use is rela-
tively low partly because it started from a
low base of only 12 percent of total domestic
utilization in 1980. The projected consump-
tion growth rates of Asian developing coun-
tries excluding China are close to those for
Asia as a whole; these rates show the same
percentage share of feed use.

The projected 3.5 percent annual increase
in the use of basic staples directly for food
in Sub-Saharan Africa during 1980-2000
largely reflects the rapid population increase
that is projected for the region; food use would
account for slightly more than 70 percent
of projected food demand for these com-
modities by the end of the century. The
rapid rate of increase in the use of basic
food staples for animal feed that is projected
for Sub-Saharan Africa is, as in Asia, partly
due to its low base. Despite the rapid 5.5
percent annual growth of feed use in the
region, its share of total consumption is pro-

jected to rise from 6 percent in 1980 to only
9 percent in 2000.

The fastest projected growth in the use
of major food crops for animal feed among
the developing regions is in North Africa/
Middle East where rapid increases in in-
come could push the rate of growth of feed
use to 0.1 percent a year.'8 The use of basic
staples directly for food in this region is
projected to expand by 2.5 percent annually,
a little less than projected population growth,
As higher incomes are achieved in the re-
gion, per capita use of these commodities
directly for human consumption may be ex-
pected to decline in favor of more livestock
and poultry products. The shares of total
consumption that are projected for food and
feed are 43 percent and 39 percen:, respec-
tively. The projected ratio of feed use to
food use of more than 90 percent by the
year 2000 would be a considerable rise from
less than 50 percent in 1980. Compared
with those in Asia and Sub-Saharan Africa,
the proportion of animal feed in the total
domestic utilization of basic food staples in
North Africa/Middle East appears to have
reached a point where the growth of feed
use can significantly influence food con-
sumption growth in that region.

In Latin America, where per capita in-
comes are already growing rapidly and feed
use is already high, the domestic use of basic
food staples for animal feed is projected to
expand at an average rate of 4 percent a
year during 1980-2000. Feed use is pro-
jected to account for 47 percent of the total
consumption of these commodities by the
end of the century. The projected amount
of major food crops for feed use would ex-
ceed that for direct use as food by more
than 20 percent. Despite the rapid growth
of per capita incomes in this region, the
projected rate of increase in the use of basic
food staples for animal feed is the lowest
among the developing regions; feed use in
Latin Ainerica has reached levels where

" As shown in Appendix 1, the projected growth of feed use is similar to the projected increase in meat

consumption, which is expected to expand quickly in this
with the recent major decline in oil prices and the conse
use in North Africa/Middle East may not grow as fast
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region because of the rapid growth of incomes. However,
quent deceleration of income growth in the region, feed
as projected.



rapid rates of increase would be difficult to
achieve. Furthermore, the large livestock
that dominate animal production in the re-
gion are primarily grassfed.

Food Projections to the
Year 2000

Assuming that 1961-80 output trends
continue, the Third World is projected tc
produce about 1,471 million tons of major
food crops by the end of the century (see
Table 12). Projected output would then be
75 percent higher than the production of
these commodities in 1980. On the demand
side, the expanded population of Third World
countries in the year 2000 would require
1,315 million tons of these basic food staples
if 1980 levels of per capita food consumption
remain unchanged, that is, assuming there
is no growth in income. An additional 225
million tons would be needed if per capita
incomes expand following the 1966-80
trends.'® The projected food demand at
trend income growth would be slightly more
than 70 percent larger than the estimated
consumption of basic food staples in de-
veloping countries in 1980. These projec-
tions point to a net food deficit in the Third
World of 69 million tons by the year 2000—
more than 30 percent larger than the net
production shortfall in 1980. Developing
countries excluding China have a projected
food output of 970 million tons or two-thirds
of the total for the Third World as a whole.
With trend growth of per capita incomes,
the demand for basic food staples in these
countries is projected to increase to 1,046
million, more than 85 percent of which would
be required to feed the population in 2000
even if no growth in per capita incomes
takes place. However, if per capita incomes
grow at 1966-80 trend rates this group of
countries could face a projected food gap of
76 million tons,20

Asia is the only region that is projected
to attain a net surplus of basic food staples
by the end of the century, with country
output projections of 1,035 million tons and
demand projections at trend income growth
of 983 million tons. Asia’s projected net
surplus of 51 million tons reprcsents a shift
of the region’s food position from a net def-
icit in major food crops of 18.9 million tons
in 1980. If Asia's projected population were
to maintain 1980 per capita consumption
levels, the food requirements of the region
would be 847 million tons in 2000. At least
five-eighths of the projected increase in con-
sumption from 1980 can be attributed to
population growth. For countries in the re-
gion excluding China, the demand for basic
food staples is projected to reach 489 mil-
lion tons at trend income growth, 44 mil-
lion tons below the projected production of
these commodities.

The three Asian subregions, all of which
had net food deficits in 1980, are projected
to move to net surplus positions by the end
of the century (see Table 12). At trend in-
come growth, East and Southeast Asia, with
the smallest net deficit in 1980, is projected
to have a net surplus of 31 million tons;
this represents 60 percent of the projected
net surplus for the region as a whole in
2000. China is projected to have a net sur-
plus of 7 million tons and South Asia of 13
million tons. Of the projected increase in
food demand, population growth would
account for about 70 percent in East and
Southeast Asia and more than 75 percent
in South Asia. With the slow rate of popula-
tion increase projected for China between
1980 and 2000, population growth would
represent only one-half of the projected
growth of food demand in this country/
subregion,

Latin America is projected to produce
204 million tons of basic food staples in
2000, which would amount to one-seventh

19 Based on the country growth rates of real GNP per capita that are used in the demand projections for food and
feed, annual growth rates are constrained . a minimum of 0.5 percent and a maximum of 6.0 p~rcent. Details

on data and methodology are given in Appendix I.

% Earlier projections, which used 1961-77 trends in production and 1966-77 trends in per capita incomes, showed
net shortfalls of basic food staples in 2000 of 74 million tons for the Third World as a whole and 80 million tons

for developing countries excluding China.
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Table 12—Production and consumption of major food crops, by region and
subregion, 1980 and projections to 2000

Projectlons to 2000

duction sumption Deficit

At 1980 Per Capita With Trend Income
Consumption Growth*
Net Net
Surplus/  Con-  Surplus/
sumption Deficit

Pro- Con-

1980
Net
Pro- Con-  Surplus/
Country Group duction sumption Deficit
Developing countries  841.9 893.7 -51.8
(Excluding China) {543.1)  (579.8) (-36.8)
Asia 593.8 612.7 -18.9
(Excluding China) (295.0)  (298.8) (-3.8)
China 298.9 313.9 -15.0
South Asia 184.8 188.0 -3.3
Eastand Southeast .
Asia 110.2 110.8 -0.5
North Alrica/Middle
East 68.0 86.9 -18.9
Northern Africa 21.1 31.7 -10.6
Western Asia 46.9 55.2 -8.3
Sib-Saharan Africa 724 78.3 -5.9
West Africa 32.7 373 -4,7
Central Africa 12.1 13.0 -0.9
Easternand
Southern Africa 27.6 27.9 -0.3
Latin America 107.7 115.9 -8.2
Mexicoand Cen-
tral America® 29.7 34.1 -4.4
Upper South
America 55.6 67.0 -11.5
Lower South
America 22.4 14.8 7.7

(million metric tons)

1,471 1,315 156 1,540 -09
(970) (910) {60) (1,046)  (-76)
1,035 847 187 083 51
(534) (442) (91) {489) (44)
501 405 96 494 7
323 282 41 310 13
211 160 51 180 31
119 145 -26 183 -64
35 55 -20 08 -33
83 90 -7 114 =31
114 149 -35 160 -47
39 69 =30 76 -36
25 24 1 25 ces
49 56 -7 60 -10
204 174 30 214 -9
57 55 2 65 ~7
100 97 3 126 -26
47 22 25 22 24

Sources: Food and Agricuiture Organization of the United Nations {FAO), “Agricultural Supply Utilization Accounts
Tape, 1981," Rome, 1982; FAO, “Estimates of Income Elasticities for Various Commaodities by Country,”
Rome, 1979 (computer printout); FAQ, “Production Yearbook Data Tape, 1975, 1979, 1981, and 1983,"
Rome, 1976, 1980, 1982, and 1984; People's Republic of China, State Statistical Bureau, Statistical
Yearbook of China, various issues {Hong Kong: Economic Information Agency, various years); Republic
of China, Council for Agricultural Planning and Development, “Taiwan Food Balance Sheets, 1035-80,”
Taiwan, 1981 (computer printout); Republic of China, Executive Yuan, Directorate General of Budget,
Accounting, and Statistics, Statistical Yearbook of the Republic of China, 1982 (Taiwan: Republic of
China, 1983); United Nations, Department of International Economic and Social Alfairs, “World Popula-

tion Prospects as Assessed in 1982," New York,

1983 (computer printout); and World Bank, “Gross

National Product by Country Data Tape, 1961-80,” Washington, D.C., 1981. Consumption data for the
People's Republic of China were provided by Bruce Stone of the International Food Policy Research

Institute.
Notes:

The ellipsis indicates a negligible amount. For aggregation purposes, rice is in husked form and the

nencereal components are in wheat equivalents. Parts may not add to totals due to rounding; see also

Appendix 3, Table 23.

? Based on the 1966-80 average annual growth rate of real GNP per capita.

Mexico and Central America includes the Caribbean.

of the total for the Third World as a whole.
The region’s food demand is projected to
expand abreast of production between 1980
and 2000, resulting in a net deficit at the
end of the period about the same as that in
1980. On the basis of constant 1980 per
capita consumption, the region’s food out-
put in 2000 would exceed the food needs
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of the expanded population by 30 million
tons. This suggests that approximately 60
percent of the projected increase in food
demand would be needed for population
growth and 40 percent for income growth
during the 1980-2000 period.

Upper South America is projected to
account for about one-half of Latin America’s



output of major food crops in 2000; the
other half would be shared about equally
by Mexico and Central America and Lower
South America. Food output in Upper South
America is projected to expand by 80 per-
cent, but its food demand at trend income
growth is projected to rise faster. Thus the
subregion’s 1980 net production shortfall
could more than double to 26 million tons
in 2000. The increase in consumption that
could be attributed to the projected growth
of population in Upper South America rep-
resents about one-half of the projected in-
crease in food demand.

Although food production is projected
to expand at a fairly rapid pace in Mexico
and Central America, the subregion could
still face a net production shortfall of 7 mil-
lion tons—2.6 million tons larger than its
1980 net food deficit. Food output and food
demand at trend income growth in Mexico
and Central America are projected to ex-
pand at about the same rate between 1980
and 2000. If incomes remain constant dur-
ing this period, total consumption of basic
food staples in the subregion in 2000 would
be just slightly less than the projected pro-
duction of these commodities; about two-
thirds of the projected increase in food de-
mand in Mexico and Central America would
stem from population growth.

Lower South America is projected to con-
tinue as a net surplus subregion; by 2000
its projected net surplus is 24 million tons
or more than three times its net surplus in
1980. This large net surplus would arise
from a twofold expansion of projected food
production, and a 50 perceni increase in
food demand as the result of slow growth
of both population and income. The pro-
jected net surplus of basic food staples in
Lower South America, however, would just
about fill the net deficit projected for Upper
South America. Thus with Mexico and Cen-
tral America in deficit, Latin America as a
region could continue to have a food deficit.

North Africa/Middle East and Sub-
Saharan Africa are each projected to account
for about 8 percent of Third World food
production by the end of the century, but
food output in North Africa/Middle East is
projected to slightly exceed that of Sub-
Saharan Africa in 2000, which would re-
verse their relative positions in 1980. The
projected production of basic food staples
in North Africa/Middle East would be three-
fourths higher than the region’s estimated
output in 1980. If the rapid growth of in-
comes in this region continues, food demand
would expand much faster and increase to
more than twice the 1980 consumption
level.2! ‘The projected net deficit of 64 mil-
lion tons is more than three times the re-
gion's 1980 net deficit, and it would be the
largest projected production shortfall among
the developing regions by the end of the
century. Even if the region’s 1980 per capita
consumption were to remain constant, the
resulting food requirements of North Africa/
Middle East in 2000 would exceed projected
production by 26 million tons, At least 60
percent of the projected increase in food
demand could result from population growth
and the rest from the growth of per capita
income.

Both subregions of North Africa/Middle
East are projected to face sizable net food
deficits by the end of the century. Relative
to 1980, the projected production of basic
food staples in 2000 would be larger by
two-thirds in Northern Africa and by three-
fourths in Western Asia. On the consump-
tion side, projected cemand based on the
1966-80 trend growth in incomes would be
more than double the amounts of these
cominodities consumed in 1980 in both
subregions. These output and demand pro-
jections to 2000 could result in net produc-
tion shortfalls of 33 million tons in Northern
Africa and 31 million tons in Western Asia.
Food requirements in 2000 calculated on
the basis of 1980 per capita consumption

21 As seen in Appendix 1 on methodology, per capita income growth is constrained to a maximum of 6 percent
a year for projection purposes. Relative to actual per capita income growth rates in 1966-80, this constraint is
equivalent to a slowdown of 27 percent in the growth of the oil exporting countries in North Africa/Middle East

as a group.
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would exceed projected production in both
subregions but more so in Northern Africa.
Of the projected increase of food demand
at trend income growth, population growth
alone would account for at least 65 percent
in Northern Africa and 60 percent in West-
ern Asia.

If the slow growth of food production
in Sub-Saharan Africa continues, its output
of basic food staples is projected to expand
to only 114 million tons by the year 2000.
This would represent an increase of less
than 60 percent of the 1980 production of
these commodities. The demand for basic
food staples at trend income growth in Sub-
Saharan Africa, on the other hand, is projected
to rise to twice the estimated consumption
in 1980. The net food deficit in this region
is projected to increase to 47 million tons
in 2000, nearly eight times the 1980 pro-
duction shortfall. A combination of slow
production growth and rapid population in-
crease could cause Sub-Saharan Africa’s pro-
jected food deficit to rise steeply. As in North
Africa/Middle East, food production would
fall short of requirements even if 1980 per
capita consumption were to remain constant
until 2000. Population growth would repre-
sent more than 85 percent of the increase
in food demand in this region between 1980
and the end of the century. The role of in-
come growth in the projected expansion of
food demand in Sub-Saharan Africa would
probably be smaller than in the other devel-
oping regions.

West Africa would account for about
three-fourths of the net production shortfall
projected for Sub-Saharan Africa. The pro-
duction of basic food staples in this subregion
is projected to grow by only 20 percent be-
tween 1980 and 2000, compared to a pro-
jected doubling of food demand during the
period. As a result, West Africa’s net food
deficit of 4.7 million tons in 1980 could
increase sevenfold by 2000. Even assuming
that incomes do not increase, the food re-
quirements of the population of West Africa
would exceed the projected output of basic
food staples in the subregion by 30 million
tons. Eastern and Southern Africa’s net pro-
duction shortfall of less than half a million
tons of major food crops in 1980 is projected
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to expand to 10 million tons by the end of
the century. Food demand in Eastern and
Southern Africa is projected to grow just
slightly faster than in West Africa, but its
food output is projected to increase more
than three times faster. Population growth
alone represents nearly 90 percent of the
projected growth in demand for basic food
staples in Eastern and Southern Africa. In
the case of Central Africa, the projected pro-
duction of basic food staples would almost
equal its projected demand for these com-
modities. This subregion, which had a net
food deficit of abaut | million tons in 1980,
is expected to be almost self-sufficient by
the end of the century. Food production in
Central Africa is projected to more than
double between 1980 and 2000, growing
faster than food demand. If the per capita
consumption of the countries in Central Africa
is held constant at 1980 levels, the incrcase
of food requirements due to population
growth between 1980 and 2000 would be
more than 90 percent of the projected ex-
pansion in food demand during this period.

Based on the 1961-80 trends in produc:
tion and the 1966-80 trends in per capita
incomes, output and demand projections
show that Lower South America and all three
subregions of Asia would have net surpluses
of the basic food staples in 2000. Central
Africa would be close to self-sufficiency, but
the rest of the developing subregions are
projected to face net deficits ranging from
7 million tons in Mexico and Central America
to 36 million tons in West Africa.

Gross Food Surpluses
and Deficits

Projections of country surpluses and of
country deficits cancel each other out when
presented in net terms for country groups,
From the viewpoint of food trade, it is more
meaningful to examine food surpluses and
deficits in gross terms, or their aggregates
for regions and subregions. It must be pointed
out, however, that the disposition of poten-
tial surpluses by self-sufficient developing
countries would depend on their national
policies; there is no assurance that such



surpluses would actually flow to developing
countries with food production shortfalls.

For the Third World as a whole, the
projected gross surplus of basic food staples
in countries that are projected to be self-
sufficient in 2000 could reach 118 million
tons (see Appendix 3, Table 23). That would
be almost five times the gross surplus of 25
million tons of these commodities in 1980,
a rate of increase of about 8 percent a year
between 1980 and the end of the century.
These projected surpluses would come from
22 countries of the four developing-country
regions.

Asia is projected to contribute more than
two-thirds of the aggregate surplus, with the
East and Southeast Asia subregion alone con-
tributing more than 40 percent. China is
projected to shift from a significant deficit
in 1980 toa surplus in 2000, whereas South
Asia is projected to have a gross surplus of
more than 20 million tons. Latin America's
projected gross surplus, mostly from Lower
South America, would be about one-fourth
of the Third World total. About 6 percent
would be contributed by Sub-Saharan Africa,
with nearly equal shares coming from Central
Africa and Eastern and Southern Africa. No
surplus is projected for any country in West
Africa. The smallest regional contribution
to the total gross surplus—less than 1 per-
cent—is projected for North Africa/Middle
East. No country in Western Asia is pro-
jected to be in a food surplus position by
the end of the century.

Considering the food transfers needed
to fill the country gaps between output and
demand, the size of the Third World food
problem projected for the end of the century
is immense. The projected gross deficit is

about 185 million tons of basic food staples
in 83 developing countries. That is almost
two-and-a-half times the projected gross defi-
cit of all the countries with shortfalls in 1980.
More than one-third of the Third World gross
deficit would be in North Africa/Middle East,
where the projected gross shortfall would
be more than three times that of 1980.
Nearly 30 percent of the total gross deficit
of basic food staples is projected for Sub-
Saharan Africa, while about one-fifth is in-
dicated for Latin America. Compared to their
gross food deficits in 1980, the projected
aggregate shortfall in Sub-Saharan Africa is
sixfold and in Latin America, twofold. In
Asia, the gross deficit of basic food staples
by the year 2000 is projected to be about
the same as in 1980,

As may be expected, the largest pro-
jected gross food deficit among the develop-
ing subregions is in West Africa {36 million
tons), where the projected slow growth of
production and the rapid population increase
could result in an annual rate of increase in
its gross food deficit exceeding 10 percent.
Following close behind West Africa are
Northern Africa and Western Asia, where
the projected fast growth in food demand
can be brought about by rapid increases in
income. The gross production shortfalls pro-
jected for these two subregions each ex-
ceed 30 million tons. Upper South America
and East and Southeast Asia are projected
to have gross deficits of 15 percent and 11
percent of the Third World total, respectively.
It may be important to note that the pro-
jected annual growth rates of gross food
deficits of the subregions of North Africa/
Middle East and Sub-Saharan Africa for the
1980-2000 period all exceed 5 percent.
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7

FOOD TRENDS AND PROJECTIONS FOR
DEVELOPING COUNTRIES GROUPED BY
INCOMES AND SUFFICIENCY RATIOS

Classification of Countries

For the purpose of identifying food prob-
lems that are shared by countries with com-
mon characteristics, the 105 developing
countries covered in this study have been
categorized by income levels and growth
rates and on the basis of food and calorie
sufficiency ratios (see Appendix 2, Table
18). Group ranges are essentially arbitrary
because they are largely set by the spread
of the countries in each classification.22

Income Levels

In grouping the developing countries by
income levels, the 1980 trend estimate of
average annual per capita GNP in U.S. dol-
lars for each country was calculated from
the 1961-80 annual estimates of real GNP
(1979-81 = 100}. Each country was then as-
signed to one of these categories: less than
$250, the very-low-inrome countries; $250-
$499, the low-income group; $500-$1,999,
the middle-income category; and $2,000 and
over, the high-income countries. The very-
low-income and low-income categories have
39 countries and account for nearly three-
fourths of the Third World population; the
low-income group alone {which includes
China) accounts for more than 40 perceiit.
Forty-six countries, containing 17 percent
of the population, form the middle-income
group. Lastly, some 19 relatively small de-
veloping countries constitute the high-income
category, which contains only 10 percent
of the developing-country population. Three-
fifths of the countries in Sub-Saharan Africa
belong to the very-low- and low-income
groups, whereas all but three of the countries
in North Africa/Middle East and all but one

of those in Latin America are in the middle-
or high-income categories. In Asia, the very-
low- and low-income groups include about
55 percent of the countries in the region.

Income Growth Rates

This typology of Third World countries
uses the average annual rate of growth of
real per capita GNP during the 1961-80 pe-
riod. Countries are classified according to
annual growth rates: less than 1.0 percent,
the very-slow-growth group; 1.0-2.9 percent,
the slow-growth countries; 3.0-4.9 percent,
the medium-growth category; and 5.0 per-
cent and over, the rapid-growth countries.
Twenty-seven countries, containing about
I'1 percent of the Third World population,
form the very-slow-growth group, and 36
others, representing a third of the popula-
tion, fall in the slow-growth category. For
the countries in these two groups, the growth
rate of real GNP at best just slightly exceeds
population growth. The largest category in
this typology is the 24 medium-growth coun-
tries, which includes China and thus contains
almost half of the Third World population.
The 18 fast-growing countries that form the
rapid-growth group represent only 8 percent
of the population.

Food Sufficiency

The indicator used in this typology is
the ratio of production to consumption of
major food crops during the five-year period
1976-80. With this ratio, the country classi-
fications are: less than 75 percent, the heavy
food importers; 75-94 percent, the light food
importers; 95-104 percent, the marginally

22The countries under each typology are presented in Appendix 2.
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self-sufficient countries; and 105 percent
and over, the self-sufficient category. Al-
though the category of heavy food importers—
that relied on trade to provide more than
25 percent of their consumption requirements
of basic lood staples during 1976-80—has
the largest number of countries, 35, these
are relatively stnall economies whose com-
bined population composed only 8 percent
of the Third World total in 1980. Another
group of almost the same number is formed
by the light food-importing countries, which
also relied on trade for part of their food
needs though rot as heavily. These econ-
omies account for about one-fourth of the
developing-country population. Twenty de-
veloping countries (including China) that
were marginally sufficient in food during
the late 1970s contain more than 60 per-
cent of the Third World population. These
countries imported a relatively small portion
of their food needs or probably turned to
imports only during years of crop produc-
tion failures. Sixteen countries, which are
classified as self-sufficient and represent the
remaining 6 percent of the population, show
food supplies exceeding food requirements
by 5 percent or more of their estimated
consumption during 1976-80. This group
includes net food-exporting countries such
as Argentina and Thailand.

Calorie Sufficiency

For this typology, countries are grouped
according to the ratio of the average daily
per capita supply of calories in 1979-81 to
the FAO-WHO recommended levels. The
countries are broken down into those with
ratios of: less than 90 percent (22 coun-
tries); 90-99 percent (28 countries); 190-
109 percent (19 countries, including China);
and 110 percent and over (36 countries).
The two groups of countries whose average
calorie supply fell below the WHO-FAO rec-
ommended levels during the base period
accounted for nearly 40 percent of the Third
World population in 1980. The largest group
in terms of number of people is the 100-109
percent category, which includes China and
contained more than two-fifths of the 1980
population in developing countries.

Trends in the Growth of
Population and Focd
Froduction

Income Level

Growth trends during the 1961-80 pe-
riod show that food production growth lagged
slightly behind population increases in very-
low-income countries, widely outpaced pop-
ulation growth in the lov.-income group,
and just kept abreast of popuiation expan-
sion in both the middle- and high-income
categories (see Table 13). The very-low-
income group accounted for about one-
fourth of the 1980 production of major food
crops in developing countries; as can be
expected, this output share was much less
than proportionate to the population share
of these countries. Food production in the
low-income countries expanded by 3.9 per-
cent annually during the two decades, which
was a much faster rate of increase than their
2.2 percent average yearly growth of popu-
lation, The rapid growth of production in
the low-income countries was largely biased
by China, which accounts for almost 80 per-
cent of the output of basic food staples of
the group, and which, as seen earlier, had
a very rapid rate of increase in food output
during 1961-80. However, even if China is
excluded, this group of countries would still
sitow a fairly rapid growth in food produc-
tion of 3.3 percent a year. In this typology,
per capita production growth was positive
only in the low-income countries, with or
without China. The middle- and high-income
country groups represented about 30 per-
cent of the 1980 production of major food
crops in the developing countries. Growth
of food production in each of these two cate-
gories tended to keep abreast of population
increases during the last two decades,

Income Growth Rate

When the developing countries are
grouped on the basis of their per capita in-
come growth rates during 1961-80, the data
show that the rate of population increase
in the very-slow-growth countries was almost
one percentage point faster than their 1.6
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Table 13—Population and major food crop production, by income, food
self-sufficiency, and calorie sufficiency country groups, 1980,
and average annual growth rates, 1961-80

Population Major Food Crop Production
1980 1961-80 1980 1961-80
Share of Share of
Total for Average Total for Average
Developing Annual Developing Annual
Country Group Number Countries  Growth Rate Quantity Countries  Growth Rate
{million) {percent) {million (percent)
metric
tons)
Developing countries 3,273 100 24 841.9 100 3.1
Grouped by 1980
per capita income?®
Lessthan $250 1,005 31 24 2154 26 23
$250- 8499 1,368 42 2.2 370.8 45 3.9
{Excluding China) (366) (1) (2.5) (78.0) {9} (3.3}
$500-$1,999 555 17 2.7 145.3 17 2.7
$2,000 and over 345 10 28 104.4 12 2.8
Grouped by 1961-80
income growth®
Lessthan 1.0 percent 355 1 2.5 72.9 9 1.6
1.0-2.9 percent 1,102 33 2.5 245.5 29 2.7
3.0-4.9 percent 1,564 48 2.3 460.4 55 3.7
(Excluding China) {(561) (17) (2.6) (161.5) (19) (3.1)
5.0 percentand over 253 8 2.7 63.1 7 2.5
Grouped by food self-
sufficiency in 1976-80¢
Lessthan 75 percent 273 8 2.6 38.4 4 1.7
75-94 percent 788 24 2.6 190.9 23 2.5
95-104 percent 2,016 62 23 518.8 62 35
(Excluding China) (1,013) (31) (2.5) (219.9) (26) (2.8)
105 percent and over 197 6 24 93.7 11 3.0
Grouped by calorie suf-
ficiency in 1979-81¢
Less than 90 percent 253 8 2.6 51.6 6 1.5
90-99 percent 1,015 31 2.4 208.6 25 2.7
100-109 percent 1,421 43 2.2 416.1 49 3.7
(Excluding China) (418) (13) (2.8} (117.2) (14) (2.6}
110 percentand over 584 18 2.5 165.7 20 3.2

Sources: Food and Agriculture Organization of the United Nations (FAO), “Agricultural Supply Utilization Accounts
Tape, 1981,” Rome, 1982; FAO, “Estimates of Income Elasticities for Various Commodities by Country,”
Rome, 1979 (computer printout); FAO, “Production Yearbook Data Tape, 1975, 1979, 1981, and 1983,"
Rome, 1976, 1980, 1982, and 1984; People’s Republic of China, State Statistical Bureau, Statistical
Yearbook of China, various issues (Hong Kong: Economic Information Agency, various years); Republic
of China, Council for Agricultural Planning and Development, “Taiwan Food Balance Sheets, 1935-80,”
Taiwan, 1981 (computer printout); Republic of China, Executive Yuan, Directorate General of Budget,
Accounting, and Statistics, Statistical Yearbook of the Republic of China, 1982 (Taipei: Republic of
China, 1983); United Nations, Department of International Economic and Soclal Affairs, “World Popula-
tion Prospects as Assessed in 1982,” New York, 1983 (computer printout); and World Bank “Gross
Natlonal Product by Country Data Tape, 1961-80," Washington, D.C., 1981,
Note:  Parts may not add to totals due to rounding,.
*In U.S. dollars per capita, using 1980 trend values of real GNP (based on 1961-80 data, 1979-8] = 100) and
Eopulalion estimates.
Average annual growth rate of real GNP per capita during 1961-80.
atlo of domestic production to total consumption of major food crops during 1976-80.
“ Average per capita calorie supply during 1979-81 relative to the FAO-WHO recommended levels.

<
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percent annual growth of food production.
The very-slow-growth countries, which ac-
counted for 9 percent of the Third World
production of basic food staples in 1980,
include the countries of the Sahel and Indo-
china, where growth of food output was
extremely slow during the period. Similarly,
food production growth lagged behind pop-
ulation increases, although but slightly, in
the rapid-growth countries. But production
growth outpaced population increases in
th.e slow-growth countries and, especially,
u1 the medium-growth category. The rate
of growth of food output in the slow-growth
countries was faster than the rate of popula-
tion increase. The fastest growth of food
output among the four income growth cat-
egories was in the medium-growth coun-
tries, where production in 1961-80 expanded
by 3.7 percent annually, compared to a pop-
ulation increase of 2.3 percent. The rela-
tively fast production growth in this group
again shows the influence of the rapid growth
of food output in China, which accounted
for nearly two-thirds of food production in
this category.

Food Sufficiency Ratio

Data based on this typology indicate that
production of basic food staples in the heavy-
food-importers group expanded by only 1.7
percent annuaily during 1961-80, compared
to a 2.6 percent growth in population. Coun-
tries in this group accounted for only 4 per-
cent of Third World food production in 1980,
but they held an 8 percent share of Third
World population. The growth of food out-
put was almost the same as the population
increase in the light-food-importers category,
but it was well ahead of population growth
in both the marginally sufficient group (which
includes China) and the self-sufficient cate-
gory. The 16 countries belonging to the self-
sufficient category accounted for 6 percent
of the population and 11 percent of food
production of developing countries in 1980.
Except for the biased effect of the rapid
growth of food production in China on the
output trends of the marginally sufficient
group during the 1961-80 period, food suf-
ficiency ratios and food production growth
rates clearly show a direct relationship.

Calorie Sufficiency Ratio

Data suggest that, like food sufficiency
ratios, calorie sufficiency ratios tend to be
associated directly with the growth rate of
food production. In 1961-80 the increase
in the production of basic food staples in
developing countries where average calorie
supplies were less than 90 percent of the
FAO-WHO recommendations lagged far be-
hind their population growth. This country
group contained 8 percent of the Third World
population and accounted for 6 percent of
food production in developing countries in
1980. Growth of food output outpaced pop-
ulation increases in the three other cate-
gories of this typology. The widest difference
in growth rates—1.5 percent a year—was
in the 100-109 percent group, which in-
cludes China. Although food production in
the 90-99 percent calorie sufficiency cate-
gory increased faster than population, its
1980 share of food production was still sig-
nificantly less than proportionate to its pop-
ulation share. This typology of developing
countries shows that food production in-
creased much faster than population in the
two groups of countries whose average per
capita calorie supplies were equal to or greater
than the FAO-WHO recommendations. Food
production in these country groups expanded
more than 3 percent a year during 1961-80,
compared to 2.5 percent or less for popula-
tion. Countries in these two categories,
which together contain 61 percent of Third
World population, accounted for 69 percent
of its food output in 1980,

Food Projections to the
Year 2000

This section presents the same projec-
tions of food production, consumption, and
surpluses and deficits of Third World coun-
tries that were discussed in Chapter 6, but
here they are aggregated on the basis of the
typologies using income and sufficiency ratios
(see Table 14).

Income Level

The very-low-income countries and the
low-income countries would contribute 68
percent of the projected production of 1,471
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Table 14—Production and consumption of major food crops, by income, food self-sufficiency, and calorie

sufficiency country groups, 1980 and projections to 2000

Projections to 2000
At 1980 Per Capita With Trend Income
1980 Consumption Growth
Produc- Consump- NetSurplus/ Produc- Consump- NetSurplus/ Consump- NetSurplus/
Country Group tion tion Deficit tion tion Deficit tion Deficit
(million metric tons;j

Developing countries 842 894 -52 1,471 1,315 156 1,540 -69
Grouped by 1980 per capita income?

Less than $250 215 216 -1 348 328 19 357 -9

$250-5499 377 394 -17 656 536 120 634 22

$500-51,999 145 165 -19 271 269 3 324 =52

$2,000and over 104 119 -15 197 183 14 226 -29
Grouped by 1961-80 income growth®

Less than 1.0 percent 73 82 -9 11 136 -25 140 -29

1.0-2.9 percent 246 242 4 448 381 67 422 26

3.0—-4.9 percent 460 484 -24 798 672 127 812 -14

5.0 percentand over 63 66 -23 114 126 -12 165 =51
Grouped by food self-sufficiency in 1976-80°

Less than 75 percent 38 75 -37 03 117 -55 144 -82

75-94 percent 191 212 =21 327 334 -7 384 -57

95—104 percent 519 535 -16 903 752 150 881 22

105 percentand over 94 72 22 179 112 67 131 49
Grouped by calorie sufficiency in 1979-814¢

Less than 90 percent 52 56 -5 77 98 ~21 102 =25

90-99 percent 209 213 -4 371 332 39 364 0

100109 percent 416 440 -24 711 603 109 738 -27

110 percentand over 166 185 -20 313 283 30 335 =23

Sources: Food and Agriculture Organization of the United Nations (FAQ), “Agricultural Supply Utilization Accounts Tape, 1981,” Rome, 1982; FAO, “Estimates

Note:

of Income Elasticities for Various Commodities by Country,” Rome, 1979 (computer printout); FAO, “Production Yearbook Data Tape, 1975, 1979,
1981, atd 1983,” Rome, 1976, 1080, 1982, and 1984; People’s Republic of China, State Statistical Bureau, Statistical Yearbook of China,various issues
(Hong Kong: Economic Information Agency, various years); Republic of China, Council for Agricultural Planning and Development, “Taiwan Food Balance
Sheets, 1935-80,” Taiwan, 1981 {computer printout); Republic of China, Executive Yuan, Directorate General of Budget, Accounting, and Statistics,
Statistical Yearbook of the Republic of China, 1982 (Taipei: Republic of China, 1983); United Nations, Department of International Economic and Social
Affairs, “World Population Prospects as Assessed in 1982, New York, 1983 (computer printout); and World Bank, “Gross National Product by Country
Dara Tape, 1961-80," Washington, D.C., 1981. Consumption data for the People’s Republic of China were provided by Bruce Stone of the International
Food Policy Research Institute.

Parts may not add to totals due to rounding.

*1In U.S. dollars per capita, using 1980 trend values of real GNP based on 1961-80 data (1979-81 = 100) and population estimates.
® Average annual growth rate of real GNP per capita during 1961-80.

¢ Ratio of domestic production to total consumption of major food crops during 1976-80.

¢ Average per capita calorie supply during 1979-81 relative to the FAO-WHO recommended levels.



million tons of basic food staples in the Third
World in 2000, with the low-income coun-
tries alone projected to account for 45 percent
of this amount. The projected total output
of these two country categories represents
a slight decline from their 1980 share be-
cause their production is projected to grow
more slowly than that of the higher-income
groups. The two upper-income categories
accounted for 30 percent of the total output
of major food crops in developing countries
in 1980.

On the consumption side, the low-income
countries have a projected demand of 634
million tons of basic food staples at trend
income growth or about two-fifths of the
total for the Third World. China would
account for nearly 80 percent of the food
demand of this group. Projected demand for
basic food staples by countries in the very-
low-income category could reach 357 mil-
lion tons or nearly one-fourth of the total
for developing countries. This represents an
increase of two-thirds over 1980 consump-
tion, of which at least 80 percent would
stem from population growth. The projected
food consumption of the middle- and high-
income groups would be almost double their
consumption in 1980. For the middle-income
countries in particular, the expanded food
requirements in 2000 due to population
growth alone would almost equal the pro-
jected food output of the group. Population
growth would account for at least 65 ana
060 percent of the projected increase in food
demand in the middle- and high-income
growth countries, respectively.

Projections of output and demand for
the countries grouped according to income
point to a net production shortfall of 9 mil-
lion tons in the very-low-income category,
a ninefold increase over its 1980 food deficit.
The low-income group, however, is projected
to have a net surplus of 22 million tons, a
dramatic shift from its 1980 net food deficit
of 17 million tons. Such a shift would occur
even without the projections for China. Pro-
jections show that both the middle-income
and high-income groups of Third World
countries could face sizable deficits in basic
food staples. Compared to the 1980 short-
falls, the projected deficits would be nearly

threefold for the middle-income group and
almost twofold for the high-income countries.

Income Growth

The very-slow-growth and the rapid-
growth groups are projected to account for
about 8 percent each of the total production
of major food crops of Third World countries
in the year 2000. Relative to the production
distribution in 1980, these projected shares
represent a reduction for the very-slow-
growth countries and a slight increase for
the rapid-growth category. About 20 per-
cent of projected production would come
from the slow-growth group and more than
half from the medium-growth group, which
includes China.

Among the four income-growth groups,
food demand at trend income growth is
projected to increase fastest in the rapid-
growth countries; food consumption in the
three other categories i projected to ex-
pand 2.6-2.8 percent a year. Even assuming
that per capita consumption is held constant
at 1980 levels, the very-slow-growth and
the rapid-growth categories would experi-
ence output shortfalls in 2000, but the slow-
growth and especially the medium-growth
countries would have surpluses.

Projections to 2000 based on the 1966-
80 trend growth in GNP per capita, show
that food demand would exceed output in
the very-slow-growth, medium-growth, and
rapid-growth categories. The largest food
deficit in 2000 is projected for the rapid-
growth countries (51 million tons). The only
group projected to have a food surplus is
the slow-growth group, whose projected
production by the end of the century would
exceed projected demand by 26 million
tons. No income-growth group is projected
to reverse its 1980 food position. Compared
to the 1980 levels, food deficits are pro-
jected to more than triple in the very-slow-
growth category and rnore than double in
the rapid-growth group. Projections show
substantial improvement of the food situa-
tion in the two middle categories: the food
deficit of the medium-growth countries is
projected to decrease by about 40 percent
and the surplus of the slow-growth group
is projected to increase more than sixfold.
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The projected production shortfall of the
rapid-growth category in 2000 almost equals
the estimated food deficit of all the develop-
ing countries in 1980.

Food Sufficiency Ratio

More than three-fifths of the projected
production of basic food staples in the Third
World in 2000 would come from the mar-
ginally sufficient countries, which include
China. Less than 5 percent of the total pro-
jected output would be contributed by the
heavy food importers. Output projections
for both the heavy and light food importers
would fall short of their expanded require-
ments in 2000 as the result of population
growth alone. With demand projected at
trend income growth, the marginally suffi-
cient group and the self-sufficient category
would have potential surpluses of 22 million
tons and 49 million tons, respectively. These
would represent a doubling of the surplus
of the self-sufficient countries and a shift in
the food position of the marginally sufficient
category compared to their 1980 food situ-
ations. Food deficits would expand to two-
to-three times 1980 levels for the heavy and
light food importers. The projected food pro-
duction shortfall for tlic heavy importers is
82 million tons and for the light importers
57 million tons.

Calorie Sufficiency Ratio

The 1980 estimates of production and
consumption of major food crops for this
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typology indicate food deficits in all four
categories. Food production in the less-than-
90 percent calorie sufficiency group is pro-
jected to expand between 1980 and 2000
by 48 percent compared to 71 percent or
more in the three other groups. Projected
output of the less-than-90 percent category
in 2000 would account for just 5 percent
of the total, while nearly half of the pro-
jected total production of developing coun-
tries would come from the 100-109 percent
calorie sufficiency category, which includes
China. The 90-99 percent group would con-
tribute about one-fourth of the total and the
110 percent-and-over group about one-fifth.
Even if per capita consumption were to re-
main constant at 1980 levels, the food needs
of the expanded population in 2000 would
exceed projected food production in the less-
than-90 percent calorie sufficiency category.

If production projections are matched
with demand projections at trend income
growth, the 4 million ton deficit of the 90-
99 percent calorie sufficiency group in 1980
would change to a 6 million ton surplus by
2000. The other three categories of this
typology are projected to face food deficits
of about 25 million tons each. Compared to
1980, the projected deficits of these groups
in 2000 show a five-fold increase for the
less-than-90 percent calorie sufficiency cat-
egory and small increases of about 3 million
tons each for the 100-109 percent and 110
percent-and-over groups,
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GENERAL POLICY IMPLICATIONS

Past trends indicate that much of the
increase in food production of developing
countries during the 1960s and 1970s was
achieved through the growth of crop yields.
Area expansion, which was a major contrib-
utor to the growth of food output in the
1960s, slowed considerably in the 1970s,
A comparison of 10-year trends shows that
major slowdowns in the growth of area under
food crops occurred in Latin America and
Sub-Saharan Africa, particularly in Brazil and
Nigeria, countries that greatly influence food
production growth rates in their respective
regions. These trends suggest that future
increments in Third World food output may
depend more on continued improvements
in agricultural technology in areas of yield-
oriented production growth and on the spread
of new technology to areas that still have
not benefited from it. The boundary of areas
amenable to seed-fertilizer technology is be-
ing extended through public expenditures
on irrigation, but complementary investments
are also needed in support services such as
agricultural credit, extension, and research.
Increased attention is needed for research
to increase the productivity of rainfed areas,
which represent the bulk of land that is
used for food production in the Third World.
Developing economies that have the re-
sources can exploit these opportunities them-
selves, but many low-income countries will
need assistance.

Time-series data on the use of basic food
staples show that the increase in population
is still the major determinant of food con-
sumption growth in developing countries.
But data also point to the quickly growing
importance of income growth in several coun-
tries. As incomes rise, the demand for bet-
ter quality food also increases, causing the
composition of food consumption to change.

Among these changes, the growing demand
for livestock and poultry products is most
important because of the derived demand
for basic food staples to be used as feed.23
Growth in the derived demand for animal
feed can increase rapidly in countries where
incomes are growing rapidly and where feed
use has reached a significant proportion of
total consumption, as in Latin America and
North Africa/Middle East. In Sub-Saharan
Africa and Asia, increases in the use of basic
food staples for animal feed have been rela-
tively slow, and population growth still
accounts for most of the growth of food con-
sumption. If the expansion of livestock and
poultry production accelerates in develop-
ing countries, there may be a need to ex-
amine the balance in the use of agricultural
resources for the production of basic food
staples for direct consumption by humans
and for animal feed.

Net food imports of the Third World
expanded rapidly between the late 1960s
and the late 1970s as increases in food con-
sumption outran increases in food produc-
tion. Net imports of basic food staples rose
about threefold. With shifts in the food trade
positions of both Latin America and Sub-
Saharan Africa by the later period, all of the
developing regions became net food im-
porters. While food imports grew rapidly in
North Africa/Middle East, Sub-Saharan Af-
rica, and Latin America, food exports grew
faster than imports in Asia. Increases in food
imports in North Africa/Middle East and
Latin America can be attributed to income-
induced expansion in food consumption,
whereas in Sub-Saharan Africa they resulted
from the region’s poor production perfor-
mance. The change in Asian food trends
may be traced to a combination of the rapid
growth of noncereal exports in East and

S john W. Meller, “Third World Development: Food, Employment and Growth Interactions,” American Journal

of Agricultural Economics 64 (May 1982): 307.



Southeast Asia and the major reduction in
cereal imports by South Asia in thie late 1970s.

Changes in the growth rates of food pro-
duction and consumption in the Third World
also led to changes in the relative volunies
of food trade flows among tile developing
regicns. During 1976-80 Asia's food exports
nearly matched those of Latin America, and
North Africa/Middle East replaced Latin
America as second to Asia in food imports.
These trends may signal that Latin America’s
role as the leading Third World food exporter
is declining whereas Asia's is emerging. Al-
though Sub-Saharan Africa’s food imports
in the late 1970s were relatively small com-
pared to those of other regions, the region’s
food trade trends show ample cause for worry.

The output and demand projections of
basic food staples for Third World countries
point to a net production shortfall of about
70 million tons {76 million tons if China is
excluded) by the close of the century. Such
a food gap may not be alarming considering
that it would be only a third larger than the
estimated net food deficit in 1980, or an
average increment of less than | million
tons a year between 1980 and 2000. These
projections suggest, however, that more
than 90 percent of the expansion in foed
demand by the developing countries would
be filled by increases in production, especially
from Asia, where production is projected to
greatly exceed demand. The projected in-
creases in food production and consump-
tion in Latin America nearly balance each
other, while output growth in both North
Africa/Middle East and Sub-Saharan Africa
is projected to fill only about half of the
projected increase in food demand. If growth
of food output in developing countries slows,
the overali net production shortfall may in-
crease depending on the consequent changes
in Third World food demand.

Food projections strongly suggest a rapid
worsening of the food problem in Sub-Saharan
Africa, especially in West Africa. Unless pro-

duction trends greatly improve, growth of
the region’s food demand, arising from rapid
population growth and expanding incomes
in a number of countries, could result in a
sizable production shortfali by the end of
the century. Crop yields in Sub-Saharan Af-
rica have remained low; their growth has
been extremely slow and in several coun-
tries has even declined. The seed-fertilizer
technology of the 1960s, which greatly ben-
efited other developing areas, has yet to
make an impact on Sub-Saharan food pro-
duction. The harsh environmental conditions
of soil and climate in parts of Sub-Saharan
Africa, especially the severe Sahelian droughts,
have constrained output growth in the re-
gion.?* A major portion of production in-
creases may still have to rely on expansion
of crop area, which was the principal source
of production growth in the 1960s but slowed
dramatically in the 1970s. The current focus
on the food problems of Sub-Saharan Africa
by the donor community is encouraging,
but coordinated action in these assistance
efforts is needed to help foster agricultural
production growth and improve the food
situation of the poor in the region.

A major concern is the ability of the
poorest countries to pay the costs of pro-
jected food imports. This group would include
about a fifth of the developing countries—
many in Sub-Saharan Africa. Their estimated
GNP per capita in 1980 was less than U.S.
$250 and their projected net food deficit as
a group in 2000 would represent about 12
percent of the total for the Third World. For
food aid to play an important role in filling
the potential food gaps in these countries, a
reversal of the trend in the level of food aid
for developing countries would be required.
Huddleston reports that total cereal food aid
decreased from an average of 12 million
tons annually during 1961-63 to less than
8 million tons in 1981 or, in relation to
yearly cereal imports, from 40 percent to
less than 10 percent.5 As international pres-

2 A comprehensive discussion of the food problem in Sub-Saharan Africa may be found in: John W. Mellor,
Christopher Delgado, and Maicolm Blackie, eds. Accelerating Food Production in Sub-Saharan Africa (Baltimore,
Md.: Johns Hopkins University Press for the International Food Policy Research Institute, forthcoming).

%5 Barbara Huddleston, Closing the Cereals Gap with Trade

International Food Policy Research Institute, {984),
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sure to alleviate poverty and hunger in the
Third World increases, food exports from
the developed to the developing economies
would incl':de more foreign assistance to
poor food-deficit countries, but the much
bigger portion will still be through commer-
cial trade.

Typologies of Third World countries based
on income and calorie sufficiency indicators
can identify 19 countries that may need to
receive the highest priority for assistance
to ease their future food problems (see Ap-
pendix 2). Seven of these had average GNP
per capita income levels of less than U.S.
$250 in 1980, GNP per capita growth rates
of less than 1 percent a year during 1961-
80, and calorie sufficiency ratios of less than
90 percent of the FAO/WHO recommended
requirements Juring 1979-81. These three
criteria are met separately by at least one-
half of these needy countries, which include
Bangladesh, Kampuchea, Nepal, and Viet-
nam in Asia; Afghanistan in North Africa/
Middle East; Burkina Faso, Central African
Republic, Chad, Guinea, Guinea-Bissau,
Kenya, Madagascar, Mali, Mauritania, Mo-
zambique, Niger, Senegal, and Somalia in
Sub-Saharan Africa; and Haiti in Latin Amer-
ica. Based on previously cited assumptions
regarding growth of food output and per
capita incomes in food projections, all of
these 19 countries are prujected to have
food shertages in 2000, their aggregate food
deficit amounting to about 31 million tons.
This represents about 17 percent of the pro-
jected gross shortfall of the Third World. In
six of these countries where food produc-
tion trends indicate declines in 1961-80, it
is assumed that food output will not increase
during 1980-2000 (see Appendix | on data
and methodology).

The projections made in this study are
based on a continuation of the trends of
food production and of per capita income
in each developing country. Technological
gains in crop vields during the past two dec-
ades largely influenced the production trends
of Third World countries that were able to
take advantage of the seed-fertilizer tech-
nology; in others, output trends were deter-
mined more by production increases that
relied on the expansion of area under food

crops. For many of these countries an eventual
slowdown in the spread of this technology
or the existence of land constraints could
pose problems in sustairing the production
trends of the past two decades.

On the demand side, however, changes
occurred that tended to narrow the pro-
jected food gap. Developments in the world
economy at the close of the 1970s and the
beginning of the 1980s caused incomes and
consequently consumption in the Third World
to grow more slowly. In view of the eco-
nomic interdependence between the devel-
oped and developing countries, the slow
growth experienced by the industrialized
economies during that period was passed
on to Third World economies. This slow-
down, which started near the end of the
observation period of this study, would de-
press the long-term demand prejections unless
offset bv faster-than-trend income increases
in the {uture. Alternative income-growth
scenarios show that if the 1961-80 trends
for each country were used, the overall
slightly slower growth rate of GNP per capita
would result in a total food demand projection
for the Third World of only 0.5 percent (1.3
percent, if China is excluded) below that
projected by this study (see Appendix 1). A
substantial deceleration of income growth
in developing countries of 25 percent less
than their 1966-80 trends would lead to a
much larger decrease in the projected food
demand of 3.1 percent (excluding China,
3.5 percent). The effect of changes in in-
come growth on the projected food gap of
Third World countries would be difficult to
quantify because of the close relationship
of agricultural output to income in most of
these economies. A major slowdown of in-
come growth in developing countries would
be caused in part by a slowdown in agricul-
tural production.

Another important element of Third
World projections of food demand relates
to the future use of basic food staples for
animal feed. The feed demand projections
for developing countries used here assume
constant input-output relationships in live-
stock and poulty production. However, the
rapid growth of grain use for animal feed,
which suggests a decline in the relative im-
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portance of wastes and by-products in Third
World animal production, would tend to
change input-output ratios over time. Al-
though the changes may not be large in the
production of grazing livestock, which can
be expected to continue to rely heavily on
grasslands, these could be significant in the
production of hogs and poultry. Pigmeat and
poultry together account for more than half
of the total meat production in developing
countries.?® Alternative projections of feed
demand based on trends of animal feed use
by country, which can incorporate changes
in input-output relationships, show an in-
crease in the total projected demand for basic
food staples of almost 4 percent by developing
countries excluding China (see Appendix 1).
Although a 25-percent slowdown in income
growth could bring about a significant de-
crease in the food demand projection for
Third World countries in 2000, the use of
the trends approach in projecting feed con-
sumption to include possible changes in
animal feeding practices could more than
offset such a decrease.

A major component of the food projec-
tions to 2000 for the Third World as a whole
is the projected food situation in China.
Food data of the late 1970s indicate that
China accounts for more than a third of
both production and consumption of devel-
oping countries and thus could easily alter
the overall food projections. Based on China’s
produciion trend over three decades, food
output is projected to expand 2.8 percent
annually during 1980-2000; the assumed
per capita income growth rate for the coun-
try of 3.7 percent a year would lead to a
projected average annual growth rate of 2. |
percent in food demand for the same period.2’
Thus the country is projected to achieve a
production surplus of about 7 million tons
of basic food staples by the year 2000.
Whereas China's projected growth of food
output is about the same as that of the rest
of the developing countries, its projected

growth of food demand is considerably slower,
largely because population growth for China
is projected to average only 1.1 percent an-
nually during 1980-2000, compared to 2.1
percent during 1960-80.

It is estimated that, if the assumed growth
rate of inccmes and consequent increase in
per capita demand for China do not change,
an average population growth rate during
1980-2000 of even 1.3 percent a year could
easily erase China's projected surplus in
2000 and consequently increase the net
production shortfall projected for develop-
ing countries as a whole. Assuming that the
projected decline of population growth in
China is achieved, the consequent change
in population structure could result in in-
creases of per capita consumption above the
level projected for the country. Although
China is projected to be in slight surplus,
it could easil be a food-deficit country in
2000.

The projected Third World food gap ob-
tained in this study, which represents the
difference between the aggregates of the
trend-oriented projections of country pro-
duction and consumption, essentially pro-
vides a bench-mark of the size of the future
food problem so that policy measures can
be chosen to alleviate it. The potential food
gap can ultimately be closed by accelerating
output growth in developing countries where
possible and by transferring food from the
developed to the developing economies
through commercia! food trade and food
aid; in the event of a shortage in world food
supplies, there will be reduced consump-
tion because of increased food prices. Ef-
forts would largely be addressed toward
expanding domestic production and trade,
and possibly avoiding high food prices, which
wouid be detrimental to the low-income
countries. Appropriate national and inter-
national policies relating to food are needed
to reduce the Third World food gap to be
filled by imports to an optimum size, one

2%Food and Agriculture Organization of the United Nations, Production Yearbook, 1983 (Rome: FAQ, 1984).

7 As explained in the notes on data and methodology (Appendix 1), major disruptions of agriculture in China
during the early 1960s strongly bias food data for the general reference period (1961-80} of this study; hence,

the available estimates for the longer period 1952-80
The data used to obtain the per capita consumption bas

from 1966, as for the other countries.
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that would not entail a heavy financial burden
in developing countries and, more impor-

tantly, prevent the decline of food consump-

tion in poor countries,

In assessing the prospective food situ-
ation of developing countries and identify-
ing the critical areas of the future food problem
in the Third World, this study has relied on
the relative stability of the trends from ag-
gregated data of commodities and countries.
In view of the need to make production
decisions in response to changing consump-
tion patterns in those countries, additional
macro studies using disaggregated data are
required for analyzing the trends of specific
commodities or of smaller commodity groups.
There is need for a closer look into the pro-
duction and consumption prospects for rice,
which accounts for the largest share of the
output of major food crops in developing
countries, and of wheat, which has responded
to increases in urban demand with rapidly
expanding production. The inferred trends
in the shift of food consumption toward more
livestock products in the Third World also
suggest more detailed analysis of the pro-
duction and consumption of coarse grains,
the combined output of which was only 15
percent less than rice production during
1976-80. Related to this, more studies need
to be pursued regarding changes in the pro-
duction of livestock and poultry products in
relation to changes in feed use in Third World
countries. Furtherresearch on the noncereals,
which represent close to a fifth of total out-
put of major food crops, could provide in-
sights into the possibility of an increased
role in filling future food needs.

Finally, a word of caution is in order
regarding the use of the Third World food
trends and projections presented in this re-
port. The statistical problems posed by pro-
duction fluctuations and the inevitability of
errors in the food data base of developing
countries are well recognized. Weather-
related and other short-term variations in

food output may be viewed as random occur-
rences, which tend to average out over a
long enough trend period. And because an-
nual changes in data collection methods
among countries are usually small, there is
reason to believe that data biases from this
source are generally consistent over the
years. Also, overall improvement of the data
system in developing countries is a slow
process; revisions are usually implemented
gradually and any statistical refinement made
in a few countries would not result in major
departures from the calculated trends for
the Third World as a whole. As mentioned
before, this study depended on the stability
of trend estimates drawn from data aggre-
gates. However, care is needed in using the
absolute levels of food projections to the
year 2000, which are subject to specific
assumptions and are only indicative of gen-
eral orders of magnitude. This is especially
so for the less-aggregated resuits, particularly
the projections for individual countries. For
this reason, estimates of country trends and
projections are not presented in this report.

As indicated earlier, most of the basic
information used in deriving the food trends
and projections in this report are from the
FAO international data system, which relies
mainly on the official statistical systems of
its memkter countries. Because the quality
of official data from the Third World de-
pends on the stage of a country’s develop-
ment, an attempt to portray the global food
picture of developing countries necessarily
uses estimates of varying degrees of reli-
ability. Nevertheless, these data are still
useful in providing approximations for assess-
ing the overall Third World food situation.
As national data systems improve, more re-
fined country analyses and global assessments
can be made. And more importantly, with
reliable data the developing countries them-
selves can evolve better plans for meeting
their future food proilems.
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APPENDIX 1:

DATA AND METHODOLOGY

Data

This study largely uses FAO's interna-
tional data base for estimates on the produc-
tion, consumption, and trade of the basic
food staples in developing countries. FAO
also provided the five-year-interval estimates
of income elasticities by commodity for each
country that are used in demand projections.
Population estimates and projections, as
assessed in 1982, are from the Department
of International Economic and Social Affairs
of the United Nations Secretariat. Data on
the annual GNP of each country, which were
used to derive estimates of the 1980 trend
levels and growth rates of per capita in-
come, are from the World Bank. Production,
consumption, and trade statistics for the
People’s Republic of China are from data
assembled by Bruce Stone of the Interna-
tional Food Policy Research Institute, and
those for Taiwan are from the government
yearbook on statistics. Like those for the
other countries in the study, estimates of
income elasticities for China are from FAO,
and GNP data are from the World Bank.
The estimates of the growth rates of GNP
per capita and of income elasticities of de-
mand used in the projections are shown in
Appendix 3, Table 24.

As discussed in Chapter 2 of this report,
the analysis of past production trends makes
use of 1961-80 data. Estimates of the produc-
tion of major food crops for the years 1961
through 1965 are from the FAO “Produc-
tion Yearbook Tape, 1975.” These estimates
were adjusted to agree with the averages
for this period showr in the 1979 data tape.
Estimates for 1966 and 1967 are from the
1981 tape and those for 1968 to 1980 are
from the 1983 tape.28 In examining produc-

28 Annual data for 1961-65 were last published in 1975 b
were made available until 1979. The 1983 data tape st

tion trends, output data are aggregated for
cereals, for noncereals, and for major food
crops as a whole. For this purpose, rice is
given in husked form and the noncereal com-
ponents are converted to cereal equivalents
based on calorie content relative to that of
wheat.#” Production projections, which are
extrapolations of 1961-80 country output
trends, are developed only for the major
food crops as a whole.

Trends of food consumption and trade
are drawn from data in the FAQ “Agricul-
tural Supply Utilization Accounts Tape, 1081"
which provides estimates starting from 1966.
To better reflect the role of aniial feed in
the total domestic utilization and trade of
the basic food staples, bran and cakes of
cereals and groundnuts have been included
in analyzing these trends. Analysis of con-
sumption trends makes use of either the
annual data from 1966-80 or the averages
of the five years at both ends of this period,
whereas that of trends in the trade of basic
food staples is mostly based on the five-year
averages. As in the analysis of trends and
projections of production, the noncereals
are given in terms of cereal equivalents,
Because the estimates of the income elas-
ticity of demand are mostly commodity spe-
cific, the demand projections are developed
by commodity; per capita demand for these
commodities is projected from the trend
estimates of per capita consumption in 1980
as derived from 1966-80 annual data. The
average annual growth rates of per capita
income that are used in the projections for
a country are obtained from the 1966-80
annual estimates of GNP in constant dollars
(1980 = 100).

ut averages for these five years, which included revisions,
arts with estimates for 1968,

2% Husked rice is estimated at 80 percent of paddy and the conversion factors used for the noncereals are: potatoes,
0.20; cassava, 0.303; sweet potatoes and other roots and tubers, 0.25; pulses, 1.00; groundnults {in the shell),

1.05; and bananas and plantains, 0.20.
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Methodology

Basic calculations in the analysis of food
trends in this study are made from the aggre-
gates of country estimates to obtain growth
rates for country groups and for the Third
World countries as a whole. The data on
China are presented for the country as a
subregion of Asia, For projections to the
year 2000, calculations are made for each
country and then aggregated for country
groups. Because errors at the country level
tend to balance each other in country aggre-
gates, it can be expected that the projec-
tions for country groups are more reliable
than those for individual countries.

Production and Consumption Trends

In general, the analyses of trends in pro-
duction (including area harvested and out-
put per hectare) for country groups make
use of the time-series data formed by aggre-
gates of country estimates. Following the
approach of previous IFPRI studies of the
food situation in developing countries, a
semilogarithmic trend equation is fitted to
the annual production data of 1961-80 to
obtain the growth rates of the variables. This
same procedure is used to examine the trends
in consumption and its components (direct
food use, animal feed, and other uses), ex-
cept thzt the available data series span the
shorter period 1966-80. The general equa-
tion fitted to each data set is:

Yl = e bl) “)
where

Y, = the estimate of the variable in year t,

a = the constant term (the logarithm of
the variable’s estimate for t=0, the
base year),

b = the slope of the fitted equation (also
equal to the logarithm of the value
one plus the annual rate of change of
the variable), and

t = the period in years, starting from the
base year.

In addition to providing growth indicators,
the resulting measures of the annual rate of

change are also used to estimate the relative
contributions of area harvested and output
per hectare to output growth,

Trade Trends

The 1966-70 and 1976-80 averages of
data on imports and exports of these basic
food staples by country group are used in
equation (2) below to obtain estimates of
their average yearly rates of growth. The
time span of total change in the variable is
measured between the mid-years of the two
periods.

Yo=Y, (1 +71), (2)
where

Y, = estimate of imports or exports in year
0, the base year,

Y, = estimate of imports or exports in year
t, and

r = annual rate of growth of imports or
exports.

Production Projections

It is assumed that historical country
trends in production will continue; thus
output projections are essentially trend ex-
trapolations with equation (1) fitted to data
sets for each country. The projected produc-
tion of major food crops (as a group) in each
country represents its trend estimate of food
output in 2000, as derived from data for
the years 1961-80 (or, for China, 1952-80).
It is further assumed that no country’s food
output will decline after 1980; hence for
developing countries with negative growth
rates in production during 1961-80, the
trend estimate of food output for 1980 is
used as the projected production for 2600.

Consumption Projections

The projected consumption of major
food crops in each country in 2000 is the
sum of the projected demands for these com-
modities for direct consumption by humans
and animal feed, plus the requirements for
seeds, and the amounts for nonfood uses
and allowances for waste.
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Direct Consumption by Humans. The
trend estimate of the 1980 per capita use
of basic food staples directly as food is ob-
tained from 1966-80 data with equation (1)
for each commodity or commodity group.
These estimates serve as starting points for
the individual commodity projections to
2000, making use of income elasticity esti-
mates and the 1966-80 trend growth rates
of real per capita GNP in the equation

C2000 = Cjogo (I + ryTl)ZO, (3)
where

€ = per capita consumption of the com-
modity during the indicated years,

Iy = annual trend rate of growth of percapita
GNP, and

n = income elasticity of demand for the
commodity.

If the five-year-interval estimates of 1 are
not constant, stepwise calculations are made.
Projections of the total demand for direct
consumption by humans to 2000 are then
obtained using the medium-variant popula-
tion projections of the United Nations Sec-
retariat,

Animal Feed. As in direct consumption
by humans, trend estimates of the per capita
use of major food crops for animal feed in
1980 are obtained from equation (1) and,
except for China, projected to the year 2000
using equation (3). In this case, however,
the income elasticity of uemand for meat is
used as a proxy for the income elasticity of
demand for animal feed, Meat, which ac-
counts for the bulk of the production of animal
products in developing countries, is assumed
to represent the livestock and poultry prod-
ucts group. This approach to projecting the
derived demand for animal feed essentially
assumes that growth of feed use in a country
would be as fast as the growth of their de-
mand for meat. It is recognized that such
an assumption may lead to underestimates

30 Available consumption data for China would give a pro
Asia where utilization of basic food staples for animal fee
in China suggest applying the alternative procedure of ex
country. With this approach, the projected growth of fee

slower than in East and Southeast Asia.
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of feed use; besides changes in production
technology that will be discussed later in
this appendix, the composition of animal
production is changing toward more hogs
and poultry, which will accelerate increases
in the amount of grain fed to livestock. In

the case of China, the projection for feed
use is based on an extrapolation ¢ its trend
drawn from the available 1966-80 data,30
Seeds, Waste, and Other Nonfood Uses.
The projected requirements for seeds, amounts
for other nonfood uses, and allowances for
Wwaste are based on indications from 1976-80
data. Quantities for seed use are projected
using the £ “yportion of seeds to production
during these years. The amounts for non-
food uses, which are relatively small, and
allowances for waste are projected jointly
using their percentage of the total amount
that went to food and feed in 1976-80.

Prices

An important assumption of the projec-
tions of production and consumption of basic
food staples from 1980 to the year 2000 is
that relative prices are unchanged.

Alternative Income Growth
Rates for Demand Projections

Food demand projections in this study
use FAQ estimates of the income elasticities
of dernand for basic food staples and assume
a continuation of the 1966-80 trend growth
rates of real GNP per capita in developing
countries. The trend growth of income is
calculated based on this period to match the
time span of the available historical data
series on food consumption in these coun-
tries. In order to determine the changes in
the projected level of demand for basic food
staples in 2000 resulting from changes in
the assumed growth rates of per capita in-
come in Third World countries, two scenarios

jected growth rate of teed use that is less than in South
d is still low and growing slowly. Recent developments
trapolating the 1966-80 trend of feed utilization in the
d use in China would be faster than In South Asia but



are tried in recalculating their demand pro-
jections. Scenario 1 uses income data for
the longer period 1961-80 in determining
the average annual growth rate of real GNP
per capita of each country, and scenario 2
applies 75 percent of the 1966-80 trend
growth rates of each country’s GNP per capita.
Table 25 of Appendix 3 shows the Third
World country aggregates by region and
subregion of the resulting projections of
demand for basic food staples to 2000 under
these scenarios, together with their relative
deviations from the trend income growth
demand projections given in Chapter 6.

The overall projected food demand of
Third World countries in scenario 1 amounts
to 1,533 million tons, or just half a percent
less than the total projected demand based
on the 1966-80 trend income growth rates.
The scenario’s projections for regions show
about the same amount for Asia, slightly
more than 0.5 percent less in Sub-Saharan
Alrica, and about 1.5 percent less in both
North Africa/Middle East and Latin America.
Results are more mixed among subregions.
China, Eastern and Southern Africa, and
Mexico and Central America show higher
demand projections in this scenario, whereas
the projected demand for Western Asia and
Lower South America is essentially un-
changed; those of the remaining subregions
reflect decreases in the projections ranging
from slightly less than | percent in Central
Africa to nearly 4 percent in Northern Africa.

Although the results indicate that on the
whole the growth of per capita income in
developing countries during 1961-80 was
slower than in 1966-80, the reverse oc-
curred in some subregions and several of
the developing countries. The increase or
decrease in demand projections for Third
World ccuntries depends not only on the
change in the rate of income growth but
also on the direction of change of per capita
demand as determined by the sign of their
income elasticity of demand for the basic
food staples; estimates of demand elastici-
ties are already negative in a number of
these countries.

Scenario 2 projections portray the re-
sults of a substantial slowdown of income
growth in all countries. Overall projected

demand for the basic food staples under this
scenario is more than 3 percent below the
total demand projection in this study. Aggre-
gate projections for regions and subregions
are all below the corresponding projections
given in Chapter 6. Deviations from the
regional aggregates range from nearly 2 per-
cent in Sub-Saharan Africa to almost 6 per-
cent in North Africa/Middle East, whereas
those of subregions range from 0.5 percent
in Lower South America to more than 6
percent in Northern Africa. The size of the
decreases in demand projections among re-
gions and subregions under this scenario
appears to reflect the relative importance
of income growth to projected fuod demand
among different country groups. Unlike in
the first scenario, increases in demand pro-
jections could occur in scenario 2 only in
countries where the overall income elasticity
of demand for basic food staples is negative.

Alternative Feed Projections

As stated earlier, the demand projec-
tions for animal feed by Third World coun-
tries other than China essentially follow the
projected growth rates of country demand
for meat. This approach assumes a constant
technical relationship between feed use and
meat (livestock and poultry) production.
Input-output coefficients of animal produc-
tion in many developing countries are, how-
ever, expected to change as their feeding
practices change. Shifts from largely pastoral
feeding methods to the wider use of grains
and mixed feeds could lead to significant
changes in these technical coefficients. An
alternative way of projecting the demand
for animal feed that might take into account
this changing relationship would be a direct
extrapolation of past trends in the use of
basic staples for feed.

Table 15 shows the projections of total
demand for basic food staples by developing-
country groups, excluding China. These pro-
jections retain the figures on demand for
direct food use and the requirements for
seeds given in this report, but the projec-
tions for animal feed are based on 1966-80
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Table 15—Projected demand for
basic food staples to 2000
using feed projections
based on 1966-80 trends

Projected
Country Group Demand Change®
{million metric tons)
Developing countries 1,087 4]
Asia 501 11
North Africa/Middle East 179 -3
Sub-Saharan Africa 156 -5
Latin America 251 37

Sources: Food and Agriculture Organization of the
United Nations (FAQ), “Agricultural Supply
Utilization Accounts Tape, 1981,” Rome,
1982; FAO, “Estimates of Income Elastici-
ties for Various Commodities by Country,"
Rome, 1979 (computer printout); Reputlic
of China, Council for Agricultural Planning
and Development, “Taiwan Food Balance
Sheets, 1935-80," Taiwan, 1981 (computer
printout}; United Nations, Department of
International Economic and Social Affairs,
“World Population Prospects as Assessed in
1082," New York, 1983 (computer printout);
World Bank, “Gross National Product by
Country Data Tape, 1961-80," Washington,
D.C., 1981.

China is excluded. The change indicates the
difference from earlier demand projections at
trend income growth.

* Relative to projected consumption with trend income
growth (see Table 12).

Notes:

trends, with feed use growth rates constrained
to 10 percent a year. Because the projec-
tions of nonfood use and allowance for waste
are partly dependent on feed use, their levels
also change.

The application of trend growth rates to
animal feed use in projecting its demand to
2000 would result in a projected total de-
mand for basic food staples in these count-
ries that is 41 million tons higher than the
demand projection of the main scenario of
the study. Major contributors to the in-
crease are Latin America and Asia; differ-
ences for North Africa/Middle East and
Sub-Saharan Africa are comparatively smal-
ler and negative. In Asia, much of the in-
crease in the projected feed demand can be
traced to the Republic of Korea, where the
trend growth rate in feed use exceeded 10
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percent a year. In other regions, significant
contributors to the increase of projected feed
demand are Mexico, Venezuela, and Colombia
in Latin America and Sudan and Saudi Arabia
in North Africa/Middle East. Most of Sub-
Saharan Africa’s decline in feed projections
can be attributed to Nigeria, where rapid
income growth results in a projected growth
of meat consumption (or feed demand) of
8.3 percent a year, compared to a trend
growth of feed use only half as fast.

The trend growth rates of feed use shown
by time-series estimates are quite high for
a number of developing countries; most of
these arise from data problems, especially
in Africa. Thirteen countries show growth
rates exceeding 10 percent a year (see Table
16). With the trends approach, feed use pro-
jections would increase by 28 million tons
more if the constraint is relaxed from 10.0
percent to 12.5 percent, and by another 10
million tons if it is allowed to rise to 15.0
percent,

Table 16 shows that the trend growth
rates of feed use in developing countries are
more widely dispersed than those obtained
when the income elasticity of demand for
meat is used as a proxy for that of animal
feed. With the latter, which are equivalent
to meat consumption growth rates, more
than 80 percent of the developing countries
have annual rates of growth in feed use rang-
ing from 2.5 to 7.5 percent. But with the
1966-80 trends of feed use, only about half
of the Third World countries would have
growth rates in this range. About 28 per-
cent of trend growth rates of these countries
exceed 7.5 percent a year, compared to 10
percent of their meat consumption growth
rates. The average annual growth rates for
developing countries excluding China are
4.7 percent based on the projected meat
consumption growth and 5.3 percent on the
basis of trends in animal feed use.

Although the employment of feed use
trends in demand projections has the advan-
tage of possibly taking into account changes
of input-output relationships in livestock
production, the apparent sensitivity to data
quality and the relatively short period for
this approach. The relative weakness of feed
data for the purpose results in unrealistically



Table 16—Distribution of developing countries based on their annual growth
rates of feed consumption for two methods of projecting feed use

Annual Growth Rates
Less than 2.5-49 5.0-74 7.5-99 10.0 Percent
Method of Feed Projection 2.5 Percent Percent Percent Percent and Greater
(number of countries)
Following meat consumption growth® 5 67 22 9 1
Trended 1966-80 data on feed use® 22 38 15 16 13

Sources: Food and Agriculture Organization of the United Nations {FAO), “Agricultural Supply Utilization Accounts
Tape, 1981,” Rome, 1982; FAOQ, “Estimates of Income Elasticities for Various Commodities by Country,”
Rome, 1979 (computer printout}; Republic of China, Council for Agricultural Planning and Development,
“Taiwan Food Balance Sheets, 1935-80," Taiwan, 1981 (computer printout); United Nations, Department
of International Economic and Sociat Affairs, “World Population Prospects as Assessed in 1082," New
York, 1983 [computer printout); and World Bank, “Gross National Product by Country Data Tape,

1961-80,” Washington, D.C., 1981,

Notes: China is excluded.

? This approach is used in projecting fecd use in this study.
®The rate of growth of feed use was constrained to a maximum of 10 percent a year.

high projections of feed demand for several
developing countries and thus favors the
use of the more conservative approach, which
essentially follows the projected growth rates
of meat consumption by country. Feed use
trends are used in the projection for China,
for other reasons, as cited earlier. It is im-
portant to note, however, that feed demand
projections based on the conservative ap-
proach of keeping technical coefficients in
production unchanged are likely to cause
underestimation.

Comparisons with FAQ’s
Projections to 2000

In 1981, FAO completed a comprehen-
sive global study, Agriculture: Toward 2000
(AT 2000}, which looked at agricultural per-
spectives and policy issues, especially for
Third World countries, up to the end of the
century, The study projected the production
and consumption of various agricultural
commodities for 90 developing countries,
accounting for most of the developing-country
poputation outside China. For the commodi-
ties covered by the IFPRI study, the AT 2000
report presents projections for each cereal
and noncereal except groundnuts, FAQ's

projections for groundnuts form part of the
total projections for vegetable oil and oil-
seeds.

The AT 2000 projections for Third World
countries are given for three scenarios: first,
an optimistic scenario A, which assumes
that the developing countries will achieve
the economic growth targets set by the United
Nations' International Development Strategy
and, at the same time, improve agricultural
output substantially; second, a medium-
growth scenario B, which assumes that these
countries will achieve more modest growth
in agriculture and the whole economy; and
a trend scenario, which is based on an ex-
trapolation of past trends in the production
and consumption of agricultural products in
these countries. Economic growth rates for
each country are specified for scenarios A
and B but not for the trend scenario. Output
and demand projections in the trend sce-
nario are constrained at both upper and lower
levels. For lower limits, no further decreases
are assumed in the production of countries
with declining output and in the per capita
food demand of those with declining con-
sumption, Upper bounds for production are
also set for countries whose trend output
projection exceeds that in scenario A, and
for consumption, for countries with rapidly
rising per capita calorie intake.
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Both AT 2000 and IFPRI projections are
developed from country data and apply sim-
ilar lower bounds in production. However,
they differ in other aspects, including a slight
difference in the span of the observation
period, the FAO study w.ing data for the
years 1961 to 1977. The AT 2000 produc-
tion projections use scenario A levels as upper
bounds, whereas projections in this study
are made strictly on the basis of historical
output trends, assuming that area harvested
and yield per hectare would jointly contrib-
ute to their achievement. On the consump-
tion side, the AT 2000 repart indicates that
per capita food consumption levels in 1980
serve as lower limits of trend projections
for countries that have declining consump-
tion trends. This study does not set lower
bounds directly but instead uses a minimum
of 0.5 percent annual growth in per capita
income for the consumption projections of
these countries. The AT 2000 trend pro-
jections also apply upper limits to per capita
consumption in countries with rapidly rising
average calorie intake, whereas this study
uses a maximum annual income growth rate
of 6 percent in its consumption projections.

The output projections of this study are
for major food crops as a whole, with rice
in husked form and the noncereal compo-
nents in cereal equivalents. Projections of
production in AT 2000 are on a commodity
basis, with rice in milled form and the non-
cereals covered by IFPRI expressed in their
natural weights. In matching the results of
the two studies, some adjustments had to
be applied to both projections in order to
obtain approximate comparability. For con-
sistency with its overall results, the approxi-
mate projection of cereal production in this
study is based on the ratio of the trend cereal
projections of the 90 developing countries
to the sum of their separate trend projec-
tions of cereals and noncereals, applied to
the projected output of major food crops as
a whole. The consumption projections of
this study are additive among commodities,
and hence the projection of cereal demand
is drawn directly from the study results. In
the AT 2000 study, the cereal output pro-
jection is adjusted to include rice in husked
form, and the cereal demand projection is
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adjusted to include cereal bran. In addition,
the noncereal components are converted to
cereal equivalents and projections of ground-
nut production and consumption are based
on 1976-80 indications.

Table 17 shows that the cereal projec-
tions for both production and consumption
in this study fall between the corresponding
AT 2000 projections for the rapid-growth
scenario A and the modest-growth scenario
B. Unlike those in the AT 2000 study, the
trend-based country projections of cereal
output in this study have no upper con-
straints; hence their aggregate is substan-
tially larger than the production projection
of FAQ's trend scenario. For the cereal de-

Table 17—Comparison with FAOQ
projections to 2000
of production and
consumption of cereals
and major food crops

Production or AT 2000 Scenarios IFPRI
Consumption A B Trend Study
{million metric tons)
Cereals
Production 838 744 679 787
Consumption 901 851 815 867
Food 592 575 .. 488
Others 309 276 e 379
Net balance -63 -107 -136 -80
Major food crops
Production 1,032 927 - 967
Consumption 1,084 1,027 ... 1,037
Net balance -52  ~-100 Ce ~-70

Sources: Food and Agriculture Organization of the
United Nations, Agriculture: Toward 2000
(Rome: FAO, 1981).

FAO’s AT 2000projections are for 90 develop-
ing countries covered by the study. The “A"
projections assume that those countries will
reach the targets for economic growth of the
U.N. luternational Development Strategy and
that agricultural output will increase substan-
tially. The “B" projections assume more
modest growth in both agriculture and the
whole economy. The trend scenaric extrapo-
lates from past trends, but with upper and
lower bounds,

Notes:



mand projections, the difference in the results
of the two studies may be traced to the
methods used in projecting the items of uti-
lization, especially animal feed. As shown
by the table, the AT 2000 projections of
cereal demand under the two scenarios aver-
age about 585 million tons for food and
about 290 million tons for feed and other
uses. It is notable that the IFPRI cereal pro-
jections for direct use as food are even less
than those for scenario B of the AT 2000
study and may be more in line with FAO's
unreported trend scenario projection. The
major difference between the projections of
cereal consumption of the two studies is in
the uses other than food (largely for animal
feed), for which the approximate IFPRI fig-
ure exceeds that of the rapid-growth sce-
nario A by 70 million tons. The specific
approach used in AT 2000 for projecting
feed use is not presented in the report on
this study. It has been shown that, depend-
ing on the procedure followed, feed projec-
tions can drastically change the picture of
the future food situation in the Third World.
Feed use now accounts for a significant share
of total consumption in several developing
countries that have experienced rapid in-
creases in income.

On the projections for the whole major
food crops group, including noncereals, this
study's projected production in 2000 again
falls between those of scenarios A and B of
the AT 2000 study. On the demand side,
however, IFPRI's projected consumption of
these basic food staples exceeds that of the

rapid-growth scenario by about !0 million
tons.

The AT 2000 projections of the net cereal
deficit in the 90 developing countries range
from about 65 million tons in scenario A to
more than twice that amount in the trend
scenario. The approximate II'PRI projection
of the net cereals gap for these countries is
about 80 million tons. For basic food staples
as a whole, the net production shortfail pro-
jected by IFPRI is about 70 million tons com-
pared to 55 million tons in scenario A and
100 million tons in scenario B. The reduced
deficits shown for the major food crops re-
flect the projected net surpluses in noncereal
food crops, which in cereal equivalents, are
10 million tons in this study and 7-11 mil-
lion tons in the two AT 2000 scenarios.

In summary, after making adjustments
to obtain approximate comparability between
the food projections of FAO's AT 2000 and
this study by IFPRI, differences in the trend
projections in the year 2000 appear to be
as follows: first, the trend projections of
country production in this study tend to he
higher than those in AT 2000 due to the
constraints imposed by the FAO study on
the trend growth rates of food output; and
second, the IFPRI projections of consump-
tion also tend to be larger, which may be
traced to the substantial differences in the
country projections of feed use. The IFPRI
projections of net deficits in cereals and major
food crops are between the corresponding
AT 2000 projections for the rapid-growth
scenario A and the modest-growth scenario B.
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APPENDIX 2:
CLASSIFICATION OF COUNTRIES SELECTED FOR THE STUDY

Table 18—Classification of developing countries by per capita income, income growth, food self-sufficiency,
and calorie sufficiency

Growth of GNP Per Capita, Self-Sufficiency in Major Calorie Sufficiency,
GNP Per Capita, 1980° 1961-80 Food Crops, 1976-80" 1979-81¢
Less 1.0- 3.0- 5Per- Less 75- 95. 105 Less 90- 100- 110
Less $1,250 Than 2.9 4.9 cent Than 94 104 Per- Than 99 109 Per-
Region, Subregion, and Than $250- $500- or 1Per- Per- Per- or 75Per- Per- Per- centor 90Per- Per- Per centor
Country $250 5499 S1,249 More ceat cent cent More cent cent cent More cent cent cent More
Asia
China X X x X
South Asia
Bangladesh X X X X
Bhutan X X X X
India X X X X
Nepal X X X X
Pakistan X X X X
SriLanka X X X X
Eastand Southeast Asia
Burma X X X X
Fiji X X X X
Hong Kong X X X X
Indonesia X X X X
Kampuchea X X X X
Korea, Democratic
People’s Republic of X X X X
Korea, Republic of X X X X
Laos X X X X
Malaysia X X X X
Mongolia X X X X
Papua New Guinea X X X X
Philippines X X X X
Singapore X X X X
Thailand X X X X
Vietnam X X X X




L9

North Africa/Middle East
Northern Africa
Algeria X
Egypt X
Libya X X
Morocco X X
Sudan X X X X
Tunisia X X
Western Asia
Afghanistan X X X X
Cyprus X
Iran
Iraq x
Jordan X
Kuwait X X
Lebanon X X
Oman X
Saudi Arabia X X
Syria X X X X
Turkey
Yemen Arab Republic X x X X
Yemen People’s
Democratic Republic X X X X

Sub-Saharan Africa
West Africa
Benin X X X X
Burkina Faso X X X X
Chad X X X X
Gambia X X X X
Ghana X X
Guinea X
Guinea-Bissau X X
Ivory Coast X
Liberia X
Mali X
Mauritania X
Niger X X X X
Nigeria X X X X
Senegal b X X X
Sierra Leone X
Togo X X X X
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Table 18—Continued

Growth of GNP Per Capita, Self-Sufficiency in Major Calorie Sufficiency,
GNP Per Capita, 19802 1961-80 Fooa Crops, 1976-80° 197¢-81°
Less 1.0- 3.0- 5Per Less 75- 95- 105 Less 90- 100- 110
Less $1,250 Than 2.9 49 cent Than 94 104 Per Than 99 109 Per
Region, Subregion, and Than S250- S500- or 1 Per- Per- Per- or 75Per- Per- Per- centor 90 Per Per- Per- centor
Country S250 S499 $1,249 More cent cent cent More cent cent cent More cent cent cent More
Central Africa
Angola X X X X
Burundi X X X X
Cameroon X X X X
Central African Republic X X X X
Congo X X X X
Gabon X X b X
Rwanda X b b X
Zaire X X X X
Eastern and Southern Africa
Botswana X X X X
Ethiopia X X X X
Kenya X X X X
Lesotho X X X X
Madagascar X X X X
Malawi X X b X
Mauritjus b X X X
Mozambique X X X X
Namibia b X X X
Réunion X X b X
Somalia X X X X
Swaziland X X X b
Tanzania X X X X
Uganda X X X X
Zambia X X X b
Zimbabwe X X X X
Latin America
Mexico and Central America
Costa Rica X X X X
Cuba X X X X
Dominican Republic X X X X
ElSalvador X X b X
Guatemala X X X X
Haiti X X X X
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Honduras X X
Jamaica X X X
Mexico X X X
Nicaragua X X X
Panama X X
Trinidad and Tobago X X X
Upper South America
Bolivia
Brazil X X
Colombia
Ecuvador
Guyana
Paraguay
Peru
Surinam
Venezuela
Lower South America
Argentina
Chile X X
Uruguay X

Total (105) 19 20 46 20 27 3024 18 35 34

b
>
x =

I B ]
>

=
>

>
=
b
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¥

Notes: Mexico and Central America includes the Caribbean countries.

* GNP per capita is in U.S. dollars, based on the 1961-80 trend of real GNP (1979-81 = 100).

® Food crop selfsufficiency is the ratio of the production of major food crops to their total domestic use.

¢ Calorie sufficiency is the ratio of average annual calorie consumption to the WHO-FAO recommended levels.



APPENDIX 3: SUPPLEMENTARY TABLES

Table 19—Domestic use of basic food staples, by region and subregion, 1966-70
and 1976-80 averages

1966-70 Average 1976-80 Average

Other Other
Country Group Total Food Feed® Uses® Total Food Feed® Uses®

(million metric tons)

Developing countries 615.0 429.3 87.0 98.7 846.5 5864 1333 1268
Asia 420.9  316.5 43.8 60.6 583.9 4378 60.3 79.7
China“ 206.2 1573 224 26.5 2969 227.1 344 354
South Asfa 140.7 104.9 12.5 233 183.6 136.7 16.4 30.5
East and Southeast Asia 73.9 54.3 8.9 10.7 103.3 74.1 154 13.8
North Africa/Middle East 54.9 30.8 12.9 11.2 80.9 44.3 21.1 15.6
Northern Africa 19.3 12.8 3.2 33 29.5 18.8 6.2 4.4
Western Asfa 35.6 18.0 9.7 7.9 51.4 25.5 14.9 11.1
Sub-Saharan Africa 60.2 42.8 34 14.0 74.9 54.6 4.6 15.8
West Africa 28.2 18.6 13 8.3 35.3 24.4 1.8 9.1
Central Africa 9.6 7.9 0.3 1.4 12.6 10.2 0.5 1.8
Eastern and Southern Africa 22.4 16.3 1.7 43 27.1 19.9 2.3 4.9
Latin America 79.1 39.2 27.0 12.9 106.8 49.7 413 15.7
Mexico and Central America® 20.9 12.9 5.3 2.6 313 17.3 10.6 3.5
Upper South America 44.7 21.7 15.0 8.0 59.9 27.2 23.0 9.7
Lower South America 13.5 4.6 6.6 2.3 15.5 53 7.7 2.5

Sources: Food and Agriculture Organization of the United Nations, “Agricultural Supply Utiiization Accounts Tape,
1981," Nome, 1982; and Republic of China, Council for Agricultural Planning and Development, “Taiwan
Food Balance Sheets, 1935-80," Taiwan, 1981 (cotnputer printout). Consumption data for the People’s
Republic of China were provided by Bruce Stone of the International Food Policy Research Institute.

Note:  Parts may not add to totals due to rounding.

? Feed includes bran and cakes.

® Other uses include seeds, waste, and other nonfood uses.

¢ Averages for China are from data for 1965 and 1970 for the first period and 1977-80 for the second period.

“ Mexico and Central America includes the Caribbean.

Table 20—Domestic use of cereals and major noncereal food crops, by region,
1966-70 and 1976-80 averages

“Total* Food Feed®
Period/Country Group Cereals Noncereals Cereals Noncereals Cereals Noncereals
{million metric tons)
1966-70 average
Developing countries 3203 79.4 217.7 54.3 56.9 7.8
Asla 185.0 29.6 137.4 21.7 18.6 2.9
North Africa/Middle East 51.9 2.9 28,7 2.1 12.6 0.3
Sub-Saharan Africa 34.2 25.9 24.6 18.3 2.7 0.6
Latin America 58.2 21,0 27.0 12.2 23.0 4.0
1976-80 average )
Developing counirles 455.2 94.4 204.0 65.3 8v.6 9.3
Asfa 250.1 36.8 184.0 20.8 27.9 3.9
North Africa/M.ddle East 76.3 4,6 41.0 3.2 20.6 0.5
Sub-Saharan Africa 43.1 31.9 31.7 229 3.7 0.8
Latin America 85.6 21.2 37.3 12.5 373 4.0

Source: Food and Agriculture Organization of the United Natlons, “Agricultural Supply Utilizatlon Accounts Tape,
1981,” Rome, 1982,

Notes: Chlna’ is excluded from this table. Parts may not add to totals due to rounding.

* Total includes seeds, waste, and other nonfood uses. %Feed includes bran and cakes.
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Table 21—Exports and imports of basic food staples, by region, 1966-70 and
1976-80 averages

Exports Imports
Country Group Total Cereals Noncereals Total Cereals Noncereals
(million metric tons)
1966-70 average
Developing countries 28.83 21.35 7.48 40.99 39.96 1.04
(Excluding China} {26.85) (19.51) (7.34) (35.16) (34.15) (1.01)
Asia 9.61 7.14 2.47 23.78 2341 0.37
(Excluding China) {7.63) (5.30) (2.33) (17.95) (17.60) (0.34)
North Africa/Middle East 1.95 1.36 0.59 6.74 6.53 0.21
Sub-Saharan Africa 3.89 1.03 2.86 2.60 2.47 0.13
Latin America 13.38 11.81 1.57 7.87 7.54 0.33
1976-80 average
Developing countries 37.47 27.63 9.84 75.36 73.78 1.58
(Excluding China) (35.80) (26.07) (9.73) (63.00) (61.52) (1.54)
Asia 15.98 10.06 5.92 32.24 31.73 0.51
(Excluding China) {14.31) (8.50) (5.81) (19.94) (19.47) (0.47)
North Africa/Middle East 2,22 1.43 0.79 19.28 18.84 0.44
Sub-Saharan Africa 1.86 0.76 1.09 6.25 6.14 0.11
Latin America 17.41 15.39 2.03 17.59 17.07 0.52

Sources: Food and Agriculture Organization of the United Nations, “Agricultural Supply Utilization Accounts
Tape, 1981," Rome, 1982; People's Republic of China, State Statistical Bureau, Statistical Yearbook of
China, various issues (Hong Kong: Economic Information Agency, various years); and Republic of China,
Council for Agricultural Planning and Development, “Taiwan Food Balance Sheets, 1935-80," Taiwan,
1981 (computer printout).

Notes: Trade In bran and cakes for feed use is included, The noncereal components of trade are converted
to wheat equlvalents based on calorle content. Parts may not add up to totals due to rounding.

Table 22—Total domestic use of major food crops, by region, trend estimates
for 1980, and projections to 2000

Trend Estimates for 1980 Projections to 2000°
Country Group Total Food Feed  Others Total Food Feed  Others

{mlllion metrlc tons)

Developing countries 901.0 624.2 144.6 132.2 1,539.7  951.1 3568  231.7
(Excluding China) (583.3) (380.1) (107.3)  (95.9}) ({1,045.9) (605.7) {208.1) (172.1)
Asla 022.0  467.2 71.9 82.9 083.1 677.3 169.8 136.0
{Excluding China) (304.2) (223.1)  (34.5)  (46.6) {489.3) (331.8) (81.1}  (76.4)
North Africa/Middle East 85.9 47.5 22.2 16.2 182.6 77.8 72.0 32.9
Sub-Saharan Africa 78.8 57.3 4.9 16.6 160.5 113.9 14.4 32.2
atin America 1143 52.2 45.7 16.5 213.5 82.2 100.7 30.7

Sources: Food and Agriculture Organlzation of the United Nations {FAO), “Agrlcultural Supply Utilization Accounts
Tape, 1981," Rome, 1982; FAQ, “Estimates of Income Elasticities for Various Commoditles by Country,”
Rome, 1979 (computer printout); Republic of China, Council for Agricultural Planning and Development,
“Talwan Food Balance Sheets, 1935-80,” Taiwan, 1981 (computer printout); United Nations, Department
of International Economic and Social Affairs, “World Population Prospects as Assessed in 1982, " New
York, 1983 (computer printoyt); and World Bank, “Gross National Product by Country Data Tape,
1961-80,” Washington, D.C., 1981. Consumption data for the People’s Republic of China were provided
by Bruce Stone of the International Food Policy Research Instltute.

Note;  Parts may not add to totals due to rounding,

* Projections for food and feed are based on 1966-80 trend income growth.
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Table 23—Gross surpluses and deficits of major food crops, by region and
subregion, 1980 and projections to 2000

1980 Projections to 2000°
Net Net
Country Group Surplus  Deficit  Balance® Surplus Deficit  Balance®
(miilion metric tons)
Developing countries 24.8 76.6 -51.8 117.7 186.2 -68.6
Asia 11.4 30.3 -18.9 81.0 29.5 51.4
China e 15.0 -15.0 7.0 cen 7.0
South Asia 0.4 3.7 -3.3 22.3 8.8 13.5
Eastand Southeast Asia 1.0 11.6 -0.6 51.6 20.7 30.9
North Africa/Middle East 1.0 19.9 -18.9 0.8 64.7 ~63.9
Northern Africa e 10.6 -10.6 0.8 33.7 -32.9
Western Asla 1.0 9.3 -8.3 e 31.0 -31.0
Sub-Saharan Africa 3.2 9.0 -5.9 6.9 53.7 -46.8
West Africa 0.2 4.9 -4.7 N 36.3 -36.3
Ci:ntral Africa 0.3 1.2 -0.9 3.6 3.7 -0.1
¥ siern and Southern Africa 2.7 2.9 -0.3 33 13.7 -10.4
Lail; America 9.2 17.4 ~-8.2 29.0 38.2 -0.3
Mexico and Central America® 0.1 4.5 -4.4 0.8 8.3 ~7.5
Upper South America 0.1 11.6 -11.5 1.8 28.0 -26.2
Lower South America 9.0 1.4 7.7 264 2.0 24,5

Sources: Food and Agriculture Organization of the United Nations (FAQ), “Agricultural Supply Utilization Accounts
Tape, 1981,” Rome, 1082; FAO, “Estimates of Income Elasticities for Various Commodities by Country,”
Rome, 1979 (computer printout}; FAO, “Production Yearbook Data Tape, 1975, 1979, 1981, and 1983,"
Rome, 1976, 1980, 1982, and 1984; FAO, Production Yearbook, 1983 (Rome, FAO, 1984); People’s
Republic of China, State Statistical Bureau, Statistical Yearbook of China, various issues (Hong Kong:
Economic Information Agency, various years); Republic of China, Council for Agricultural Planning and
Development, “Taiwan Food Balance Sheets, 1935-80," Talwan, 1981 (computer printout); Republic
of China, Executive Yuan, Directorate General of Budget, Accounting, and Statistics, Statlstical Yearbook
of the Republic of China, 1982 (Taipel: Republic of China, 1983}; United Nations, Department of
International Economic and Social Affairs, “World Population Prospects as Assessed in 1082, New
York, 1983 (computer printout); and World Bank, “Gross National Product by Country Data Tape,
1961-80," Washington, D.C., 1981,

Note:  Parts may not add to totals due to rounding.

*These are differences between country output projections based on 1961-80 trends and demand projections

based on 1066-80 trend income growth,

® Net balance is surpluses minus deficits.

Table 24—Projected average income elasticities of demand for basic food
staples and annual growth rates of GMP per capita, by country,

1980-2000
Annual Growth Income Elasticity of Demand
Rate of GNP for Basic Food Staples®
Country Per Capita® Food Use Feed Use
(percent)

Afghanistan 0.50° 0.04 1.08
Algeria 4,20 0.05 1.01
Angola 0.50° 0.32 0.91
Argentina 1.71 -0.08 0.09
Bangladesh 0.50°¢ 0.09 1.03
Benin 0.86 0.15 1.12
Bhutan 0.50¢ 0.18 1.23
Bolivia 1.84 0.15 0.89
Botswana 6.00°¢ 0.17 0.78
Brazil 6.00° 0.05 0.43
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Table 24—Continued

Annual Growth

Income Elasticity of Demand

Rate of GNP for Basic Food Staples®
Country Per Capita® Food Use Feed Use
(percent)

Burkina Faso 1.24 0.30 1.24
Burma 1.77 0.02 1.12
Burundi 3.06 0.16 1.11
Cameroon 2.74 0.04 1.00
Central African Republic 0.63 0.10 0.88
Chad 0.50°¢ 0.33 0.91
Chile 0.50°¢ -0.13 0.52
China 3.66 0.17 0.89
Colombia 3.67 0.20 0.57
Congo 1.33 0.14 0.89
Costa Rica 3.09 0.24 0.60
Cuba 4.40 -0.14 0.44
Cyprus 6.00¢ -0.10 0.32
Dominican Republic 4.49 0.23 0.93
Ecuador 5.27 0.22 0.91
Egypt 3.87 0.05 0.89
El Salvador 1.08 0.27 0.69
Ethlopia 0.88 0.33 0.87
Fijl 4.03 0.23 0.41
Gabon 5.56 0.12 0.21
Gambia 2.86 0.07 0.93
Ghana 0.50¢ 0.17 1.02
Guatemala 2.86 0.02 0.75
Guinea 1.14 0.27 1.20
Guinea-Bissau 0.50 0.04 0.93
Guyana 1.33 0.13 1.05
Haitl 0.71 0.44 1.05
Honduras 0.78 0.16 0.69
Hong Kong 6.00¢ -0.17 0.12
India 1.51 0.27 1.13
Indonesla 5.14 ~0.14 1.27
Iran 6.00¢ ~0.05 0.47
Irag 6.00¢ 0.04 0.90
lvory Coast 2.62 -0.11 0.96
Jamaica 0.50¢ -0.13 0.39
Jordan 5.81 0.16 1.25
Kampuchea 0.50¢ 0.32 1.25
Kenya 2.68 0.16 0.89
Korea, Democratic

People’s Republic of 3.50 -0.13 1.15
Korea, Republic of 6.00¢ 0.00 0.47
Kuwait 0.50¢ -0.08 0.39
Laos 1.80 0.22 0.98
Lebanon 3.10 -0.13 0.62
Lesotho 6.00°¢ 0.34 1.13
Liberia i.53 0.31 1.03
Libya 0.50°¢ -0.19 0.67
Madagascar 0.50°¢ 0.24 0.99
Malawi 2.89 -0.13 1.00
Malaysia 4,61 -0.07 0.64
Mali 2.12 0.21 0.94
Mauritania 0.50¢ 0.46 0.90
Mauritius 4.23 0.07 1.10
Mexlco 3.60 -0.07 0.57
Mongolia 3.00 0.20 0.30
Morocco 341 ~0.12 1.08
Mozamblque 0.50° 0.24 1.13

{continued)
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Table 24—Continued

Annual Growth Income Elasticity of Demand
Rate 2f GNP for Basic Food Staples®
Country Per Capita® Food Use Fead Use
(percent)
Namibia 0.50¢ -0.09 0.94
Nepal 0.50° 0.17 1.23
Nicaragua 0.50¢ 0.16 0.52
Niger 0.50° 0.09 1.02
Nigeria 4.55 0.08 1.01
Oman 5.99 -0.06 0.39
Pakistan 2,34 0.09 0.93
Panama 2.16 -0.22 0.53
Papua New Guinea 1.01 0.04 041
Paraguay 4223 0.15 0.12
Peru 6.51 0.13 0.75
Philippines 3.38 0.18 0.71
Réunion 1.43 0.30 0.99
Rwanda 2.30 0.11 1.09
Saudi Arabia 6.00¢ -0.09 0.39
Senegal 0.50°¢ 0.20 0.92
Sierra Leone 1.27 0.20 1.17
Singapore 6.00¢ -0.20 0.32
Somalia 0.50¢ 0.38 0.84
Srilanka 2.45 0.10 1.37
Sudan 0.50¢ 0.30 0.77
Surinam 5.17 0.13 0.71
Swaziland 5.22 0.14 0.78
Syria 5.55 ~-0.16 0.62
Tanzania 1.82 0.05 1.03
Thalland 4,35 -0.05 041
Togo 0.50°¢ 0.13 1.06
Trinidad and Tobago 4.25 0.09 0.52
Tunisia 5.68 --0.28 0.91
Turkey 3.52 -0.30 0.96
Uganda 0.50°¢ 0.28 1.05
Uruguay 239 0.09 0.05
Venezuela 2.33 0.13 . 0.43
Vietnam 0.50° 0.25 1.30
Yemen Arab Republic 6.00¢ 0.23 0.88
Yemen People’s
Democratic Republic 6.00¢ 0.38 0.91
Zaire 0.50¢ 0.19 0.88
Zambia 0.50¢ 0.14 0.78
Zimbabwe 0.50¢ -0.18 0.94

Sources: Food and Agriculture Organization of the United Nations (FAOQ), “Agricultural Supply Utilization Accounts
Tape, 1981,” Rome, 1982; FAO, “Estimates of Income Elasticities for Various Commodities by Country,”
Rome, 1979 (computer printout); Republic of China, Council for Agricultural Planning and Development,
“Taiwan Food Balance Sheets, 1935-80," Taiwan, 1981 (computer printout}; United Nations, Departmer:.
of International Economic and Social Affairs. “World Population Prospects as Assessed in 1982," New
York, 1983 (comy ater printout); and World Bank, “Gross Naticnal Product by Country Data Tape,
1961-80," Washington, D.C., 1981. Consumption data for the People’s Republic of China were provided
Ly Bruce Stone of the International Food Policy Research Institute,

" The average annual growth rate of real GNP per capita during 1966-80 was used. Growth rates for Kampuchea

and Vietnam are assumed to be at the minimum.

® Estimales for feed use are those of meat as proxies. For Botswana, Bhutan, Central African Republic, Guinea-Bissau,

Kuwait, Lesotho, Namibia, Oman, Réunion, and Swaziland, estimates of neighboring countries were used; those

for Fiji and Oceanfa are of developing Oceania as a whole.

€ A minimum constraint of 0.5 percent or a maximum constraint of 6.0 percent was applied.
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Table 25-—Projections of demand for major food crops tc 2000 based on
alternative income growth rates, by region and subregion

Projected Demand in 2000 Relative Change*
Region/Subregion Scenariol Scenarioll Scenario |l Scenario Il
{milllon metric tons) (percent)
Developing countries 1,532.8 1,491.3 -0.5 =3.1
Asla 983.5 958.6 0.0 -2.5
China 500.6 482.5 1.4 =23
South Asia 305.8 302.4 -1.2 -2.3
East and Southeast Asia 177.0 173.7 -1.5 =33
North Africa/Middle East 180.0 172.0 -1.5 -5.9
Northern Africa 65.7 64.0 -3.7 -6.2
Western Asia 114.4 108.0 -0.1 -5.7
Sub-Saharan Africa 159.3 157.6 -0.7 -1.8
West Africa 73.9 73.8 -2.2 -2.4
Central Africa 25.1 25.0 -0.8 ~1.2
Eastern and Southern Africa 60.2 58.9 1.2 -1.2
Latin America 210.0 203.1 -1.6 -49
Mexico and Central America® 65.1 61.7 0.6 -4.6
Upper South America 122.5 119.0 =3.2 -5.9
Lower South America 22.4 22.3 0.0 ~0.4

Sources: Food and Agricuiture Organization of the United Nations (FAO), “Agricultural Supply Utlilzation Accounts
Tape, 1981," Rome, 1982; FAO, “Estimates of Income Elasticities for Various Commodities by Country,"”
Rome, 1979 (computer printout); Republic of China, Council for Agricultural Planning and Development,
“Talwan Food Balance Sheets, 1935-80,” Taiwan, 1981 (computer printout); United Nattons, Department
of International Economic and Social Affairs, “World Population Prospects as Assessed in 1982," New
York, 1983 (computer printout); and World Bank, “Gross National Product by Country Data Tape,
1961-80,” Washington, D.C., 1981,

Notes:  Projected income growth rates are presented under two scenarlos: Scenario | uses the 1961-80 trend
growth rate of GNP per capita in each country, and Scenario Il uses a rate of income growth that Is 25
percent slower than the 1966-80 trend of GNP per capita.

* The relative change is the difference between the projected demand based on the 1966-80 trend growth rate

of GNP per capita and Scenario I or I,

® Mexico and Central America includes the Caribbean.

75



BIBLIOGRAPHY

China, People’s Republic of, State Statistical Bureau. Statistical Yearbook of China, various
issues. Hong Kong: Economic Information Agency, various years.

China, Republic of, Council for Agricultural Planning and Development. “Taiwan Food
Balance Sheets, 1935-80.” Taiwan, 1981 (computer printout).

China, Republic of, Executive Yuan, Directorate General of Budget, Accounting and Statistics.
Statistical Yearbook of the Republic of China, 1982. Taipei: Republic of China, 1983.

Food and Agriculture Organization of the United Nations. “Agricultural Supply Utilization
Accounts Tape, 1981.” Rome, 1982.

—— . Agriculture: Toward 2000, Rome: FAO, 198i.

— . “Estimates of Income Elasticities for Various Commodities by Country.” Rome,
1979 (computer printout).

—— . “Production Yearbook Data Tapes, 1975, 1979, 1981, and 1983." Rome, 1976,
1980, 1982, and 1984,

. Production Yearbook, 1983, Rome: FAO, 1984,

Huddleston, Barbara. Closing the Cereals Gap with Trade and Food Aid. Research Report
43. Washington, D.C.: International Food Policy Research Institute, 1984.

Mellor, John W. “Third World Development: Food, Employment and Growth Interactions.”
American Journal of Agricultural Economics 64 (May 1982).

Mellor, john W.; Delgado, Christopher; and Blackie, Malcolm, eds. Accelerating Food
Production in Sub-Saharan Africa. Baltimore: Johns Hopkins University Press for
International Food Policy Research Institute, forthcoming.

Paulino, Leonardo A. “Global Trends in Cereal Supply, Demand Trade, and Stocks.” Inter-
national Food Policy Research Institute, Washington, D.C., 1985 (mimeographed).

Sarma, J. S. and Paulino, Leonardo A. “Trends in the Production and Utilization of Cassava
and Other Selected Food Crops in Tropical Asia.” Paper presented at the Workshop
on the Future Potential of Cassava in Asia and Research Development Needs, Bangkok,
June 1984 (mimeographed).

Tang, Anthony M. and Store, Bruce. Food Production in the People’s Republic of China.
Research Report 15. Washington, D.C.: International Food Policy Research Institute,
1980,

United Nations, Department of International Economic and Social Affairs. “World Population
Prospects as Assessed in 1982." New York, 1983 (computer printout).

World Bank. “Gross National Product by Country Data Tape, 1961-80." Washington, D.C.,
1981,

76



[

20

<

e~

<

~

-

-

[N

IFPRI RESEARCH REPORTS (continued)
INSTABILITY "N INDIAN AGRICULTURE IN THE CONTEXT OF THE NEW TFCHNOLOGY, July 1981, by Shakuntla
Mehra
THE FEFECTS O FXCHANGE RATES AND COMMERCIAL POLICY ON AGRICULTURAL INCENTIVES IN
COLOMBIA: 1983 1978, june 1981, by Jorge Garcia Garcla
GOVERNAENT FXPENDITURES ON AGRICULTURE IN TATIN AMERICA, May 1983, by Victor |, Elias

L ESTIMALES OF SOVIFET GRAIN IMPORES IN 1980 85: Al TERNATIVE APFROACHES, February 1981, by Padma

Desai

AGRICULTERAL PROTECHONIN GECD COUNFRIFS: TS COSETO LSS DEVELOPED COUNTRIES, December
1980, by Alberto Valdds and Joachim Ziete

IMPACT CFARRIGATION AND LABOR AVALABILEY ON MULIIPLE CROPPING: 3 CASE STUDY OF INDIA,
November 1930, by Dharm Naran andd Shyemal Roy

A COMPAEATIVE STUDY OF FAO AND USDA DATA ON PRODUCTION, AREA, AND TRADIE OF MAIOR FOOD
STAPLES, October 1980, by Leonardo AL Pauline and Shen Sheng Tseny,

3 OTHEFCONOMICSOF THEINTERNATHHONAT STOCKHOIDING OF WHEAT September 1980, by Daniel 1. Morrow

AGRICULTURAL RESFARCH POHICY IN NIGERIA, Aupuct 1980, by Francis Sulerann Idas haba

ARIVIFW OF CHINESE AGRICULTURAL STALISTICS, 19402 79, July 1980, by Bruce Stone

FOOD PRODUCHON AN THE PEOPHES REPUBHIC OF CHINA, May 1980, by Anthony M. Tang and Bruce Stone
DEVELOPED COUNTRY ACRICULTURAL POLICIES AND DEVELOPING COUNTRY SUPPLIES: THE CASE OF
WHEAT March TOBO, by Timothy Josling

THE IMEACT OF PURHIC TOODGRAIN DISTRIBUTION ON FOOD CONSUMPHION AND WIELHEARE IN SRI
TANKA, Decembaer 1979, by Lanes D Gavan and Indrani Sri Chandraseb.era

PWO ANATESES OF INDIAN FOODGRAIN PRODUCTION AND CONSUMPIION DATA, Noverter 1979, by
IS Sarmaandd Shyamal Roy and by Po S, George

RAPID FOOD PERODUCHON GROW TN SELECH D DIVELOPING COUNTRIFS: A COMPARA LIS ANATYSIS
OF UNDERLYING TRENDS, 1061 70, Ocoher 1979, by Kenneth L Bachman and Teonardo A, Pauline
INVESTAENT AND INPUT REQUIREMENTS TOR ACCULERATING FOOD PRODUCTION IN TOW INCOME
COUNTRIFS BY 1900, September 1979, by Peter Oram, Juan Zapata, George Alibaraho, and Shyamal Roy
BRAZIS MINIMUM PRICE POLICY AND DI AGRICULIURAL SECTOR OF NORITHFAST BRAZIL, June 1079,
by Roger Tox

FOODGRAINSUPPLY, DISTRIBUTION, AND CONSUMPTTON POLICHES WHTTIN A DUAL PRICING MECHANINM:
A CASUSTUDY OF BANGIADENHL May 1979, by Rasuddin Ahmed

PURLIC DISTRIBUHION OF TOODGRAINS TN KERALA INCOME DISTRIBUTTON IMPHICATIONS SND THTLC
TIVENESS, March 1970, by PSS Geore

INTERSFCTORA PACTOR AOBITTY AND AGRICUTTURAL GROW L Febraary 19749, by Yair Mundiak
IAMPACT QF SUBSIDLTD RICE ON 10010 CONSUMPTON AND NUTRVTON 1N RERALA, Janvary 1979, by
Shubh K. Kuriat

FOOD SECURITY: AN INSURANCE APPROACTEL September 1978, Ly Panos Konandreas, Batbara Huddieston, and
Virabongs Ramanghuta

FOOD NEFDS OF DIVETOPING COUNIRIES: PROIFCHONS OF PRODUCTION AND (o0 DMPTION TO
1900 December 1977

2 KECENT AND PROSPECTIVE DEVETOPMENTS IN FOOD CONSUMPHON: SOME POLICIY ISSUES, July 1977

MUTTING FOODNETDS IN THE DEVETOPING WORID: T OCATION AND MAGNITUDE OF THIE TASK IN THE
NEXT DVCADE, February 1976

Leonardo A. Paulino is tne program director of the Food Data Evaluation
Program. He has been a rescarch fellow at the International Food Policy
Resecarch Institute since 1077.




1FPRI RESEARCH REPORTS
SU DETERAINANTS OF AGRICULTURAL POLICIES TN FHE UNITED STATES AN THIE FUROM-AN COMMUNITY,
Hovember 1085, by Michel Petn
50 GOVERNMENT EXPENDITURES ON AGRICUL TURE AND AGRICUT TURAT GROWTH I AN AMERICA, Ocebe
1085, by Victor ). Elias
LIVESTOCK PRODUCTS IN THE THIRD SORID: PAST TRENDS AND PROGIFCITONS 10 1200 ANDY 2000, April
1985, by ]. S. Sarma and Patrick Yeuny
48 RURAL HOUSEHOLD USE OF SERVICES: A SHIDY OF MIRYALGUDA FALURA, 1PN, March TOBS, by Sudhir
Wanmali
AT EVOLVING FOOI GAPS IN THE MIDDLE FAST NORTIE ATRICA: PROSPECES AND POTICY 10001 TCATIONS,
December 19848, by Nabil Khajdt
FHE FEHECES ON INCOME DISTRIBUTION AND NUTRITION OF ALTLENATIVE RICE PRICE POLICHTS (N
THAHAND, Novernber 1034, by Prasarn Trairatvorahul
AS THE EFEECTS OF THE EGYPHAN TOOD RATION AND SUBSIDY SYSTEAL ON INCOMIE DISTRIBUTION AND
CONSUMPTION, July 1984, by Harold Alderman and Joactim von Braun
A4 CONSTRAINTS ON KENYA'S FOOD AND BEVERAGE FXPORTS, April LG8, by Michael Schluter
A3 CLOSING THE CEREALS GAP W TRADE AND 1OOD 20D, Tavary 1UR, by Barbara Huddleston
A2 THE FHECES OF FOOD PRICE AND SUBSIDY POLICIFS OMN FGYPHAN AGRICULTURT . Hoeember 108 3, by
Joachim von Braun and Hartwig de Haon
RURAL GROWTITLINKAGES: HOUSEHIOLD EXPENDITURE PAITFRNS IN ALALAYSIA AND NICERIA, Septerber
1983, by Peter B R Hazell and Al Ridel]
A0 FOOD SUBSIDIES IN EGYPE: THEIR IMFACT ON FORFIGN EXCHANGE AND TRADE, Aupust TOR3, by Grant
M. Scobie
THE WORLD RICE MARKEFL: STRUCIURE, CONDUCT, AND PERFORMANCE, Tune 1983, by Ammar Siamwalla
and Stephen Haykin

4

<

A¢

]

4

[
~=

38 POLICY MODELING OF A DUAL GRAIN MARKEL: THE CASE OF WHEAT IN INDIA, May 1981, by Rai Krishina
and Ajay Chhibber
37 SERVICI: PROVISION AND RURAL DIVELOPAENTE IN INDIA: A STUDY OF MIRYAFGLIDA TALUKA, Februay

1083, by Sudhir Wanmali

30 AGRICULTURE AND ECONOMIC GROWTITIN AN OPEN ECONOAMY: HIE CASE OF ARGENTINA, December
1082, by Domingo Cavallo and Yar Mundiak

35 POLICY OPTIONS FOR THE GRAIN FCONOAMY Ol THE FUROPEAN COMMUNITY - IMPLICATIONS FOR
DEVELOPING COUNTRIES, November 1982, by Uirch Koester
MOEGYPI'S FOOD SUBSIDY AND RAHONING SYSTIA: A DESCRIPHON, Oinlier [9R2, hy Harold Alderman,

Joachim von Braun, and Sakr Ahmed Sakr

33 AGRICULTURAL GROWTH AND INDUSTRIAL PERFORMANCE 1IN INDIA, October 1982, by (. Rangarajan

32 FOOD CONSUMPHION PARAMETTRS FOR BRAZIL AND THEIR APPHCATION 10O 1OOD POLICY, September

1082, by Cheryl Williamson Gray

SUSTAINING RAPID GROWTHIN INDIAS FERTTLIZER CONSUMPTION: A PERSPECTIVE BASED ON COAMPOSITION

OF USE, August 1982, by Gunvant M. Desai

30 INSTABILITY IN INDIAN FOODGRAIN PRODUCTION, May 1082, by Peter B. R, Hazell

29 GOVERNMENT POLICY AND FOOD IMFORES: THE CASE OF WHEAT IN | GYPL December 1083, by Grant M.
Scobie

28 GROWTH AND LQUITY: POLICHES AND IMPLEMENTATION IN INDIAN AGRICUI TURE, November 1983, by
J. 8. Sarma

27 AGRICULTURAL PRICE POLICIES {INDER COMPLEX SOCIOECONOMIC AND NATURAL CONSTRAINTS: i

CASE OF BANGLADESI, October 1983, by Raisuddin Ahmed

FOOD SECURIY IN THE SAHEL: VARIABLE IMPORT TEVY, GRAIN RESIRVES, AND FOREIGN FXCHANGE

ASSISTANCE, September 1981, by John Mcintire

&N

3

~

t
f=

fcontinued on nsude back cover)




