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FOREWORD

In 1977, IFPRI published Research Report
3 Food Needs of Developing Countries:
sjections of Production and Consumption
o 1990, which presented an assessment of
the current and prospective food situation
of developing market economies. The study
cavered 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 FAQ. Tt made
trend-based projections of food production
and consumption into the future, which
pointed 1o 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-Ssharan
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 Republicof China
and other Asian centrally planned coun-
tries, and it adds bananas and plantzins to
the list of major food crops. Although bananas
and plantains contribute only about 1 per-
cent of the cutput of major food crops in
developing countries as 2 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

Bark 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 sources,
both national and provincial.

Compared to previous work, the study

investigates in more detail ttends in the com- .

ponents of food production, consumption, and
trade. It also extends the projection hotizon
to the end of the century. Appendix I com-
pares the study projections with those in
FAO’s 1981 global study Agricutture: 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 poelicies.
However, because of rapidly changing eco-
nomic factors, projecting tiue trends appears
10 be as difficult as predicting future situations.
This should be kept in mind when Iooking
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 datz 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, however, led to a Large flow of official
data from the Chinese government. IFPRI

therefore undertook a systematic collection
and organization of agricultural statistics for
China, coupled with continning analysis of
changes in China’s food and agriculture sit-

" uation.

In pmentmg these data, we implicitly
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 toanalyze
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 sclid base, mod-
ifications can be made depending on changes

in technological possibilities, incorne growth,
and other factors.

John W, Mellor

Washington, D.C.

Jure 1936
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SUMMARY

Domestic production shortfalls and ris-
ing food imparts leading to widening trade
imbalances in developing countries have
given cause for concern since the 1960s.
These changes have occutred despite the
substantial growth in crop yields that has
resulted from technological advances in ag-
riculture, particulariy in Asia. With food de-
mand clearty outpacing food output in the
Third World, how serions 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 percent average growth rate of pepu-
lation. This relatively rapid growth of food
production was strongly infiuenced 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
countries as & 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 2
more normal growth rate of 2.8 percent a

year. The 2.8 percent figute 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 rtice remained the largest
Third World crop, wheat output expanded
the fastest—5 percent a year. Wheat had
replaced maize as the second principal crop
of developing countries by the fate-1970s,
Maize also grew rapidly at 4 percent a year,
Improvement in crop vieids 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 grewless 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 hut 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

un R

Although production growth has gener-
ally stayed abreast of orexceeded population
growth, food demand has outstripped both
in many countries. Estimates of total domes-
tic consumption of major food crops
the trend consumption period 1966-80, for
which a comprehensive set of cornmeodity
utilization data is available, show an in-
crease of 3.3 percent ayear. 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-
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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 preduction
of livestock tose to meet this demand, con-
sumption of basic staple foods as feed for
been evident in the regjons of Latin America
and North AfricasMiddle East and in the
East and Southeast Asia subregion of Asfa:
in relative terms, direct food use declined
while feed use increased. In Sub-Saharan
Afriea 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 mit-
lion metric tons during 1966-70 to nearly
40 million metric tons during 1976-80. They
moge 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 ceteal
imports in South Asia. Latin America and
Sub-Saharan Africa both switched from be-
ing net exporters o net importers. In Latin
America rapid consumption growth, spurred
by rising incomes, slightly cutpaced output
growth. The picture for Sub-Saharan Africa
is more discouraging: food production grew
slowly, if at all; population grew rapidly;
and the resulting feod 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 ptojected 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-Szharan 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 fons (about 45 million
metric tons, excluding China).

The study alternatively groups develop-
ing countries by average income, income
growth, and food and calorie sufficlency. A
total deficit in 2000 of nearly 14 million
metric tons of basic food staples is projected
for the 19 countries that iz 1980 formed
the Towest income group {less than U.S. $250
per year) and where growth of foed output
had lagped behind population increase. Short-
falls two to three times larger than those
during 1980 are also projected for the middle-
and high-income countries.

i country grouping is based on annual
growth rates of per capita income, nearly
30 countries with rates of less than 1 per-
cent have a projected food deficit of almost
30 million metric tons. The fast-growing de-
veloping countries, especially those with
rates of 5 percent or more, are also pro-
jected to face large food deficis.

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
recornmended 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
grotp immediately above the lowest category
in all three alternative typologles. Surpluses
are projected for the groups of couniries
with per capita incomes of U.S. $250-$50¢,
per capita income growih rates of 1-3 per-
cent, and calorie sufficiency ratics 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 2nd 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 outpirt may depend muck more on con-
tinued gains from agricultural technology—
the spread of curreni technical know-how
and an additional Bow 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-
tems 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 reduce 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
cotild offset each other, but the resuitant
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
belteve that the projected food gap in the
Third World may be farger 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 miilion 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 growth rate of popula-
tion of 1.1 percent a year during 1980-2000,
China is projected to have a small food sur-
plus by the end of the century. Assuming
that the major decline in the population
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 fairty 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. Uniess Sub-
Saharan Africa’s production trends improve
or its population growth decreases, this
region faces serjous food shortages: Sub-
Seharan Africa has yet to benefit slgnificantly
from the seed-fertilizer technology of the
1960s, but constraints presented by the re-
gion’s envirenment, especially in the Sahel,
may stand in the way of substantial gains
from this technology. Food zid has provided
a major portion of the food imports of the
regicn in the past, but the food aid trend
has to improve significantly. Increasing tech-
nical and financial support to accelerate
growth of the region’s food output will be
necessary to ease Sub-Saharan Africa’s food
problem.

In assessing the overall food situation of
the Third World and identifying gecgraph-
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 data of countries and com-
modities, Complementary research would
be needed 10 examine prospective situations
of specific countries and commodities be-
fore policy recommendations at these levels

could be addressed.

11



2

INTRODUCTION

This study examines the trends in pro-
duction, consumption, and trade of basic
food staples in Third World countties 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. 1ts aim 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 poot 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 calotie 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 (FAQ). 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
1066-80 or the five-year averages at both
ends of this period. The FAO series of esti-
mates on consiumption starts from 1966;
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 exirapola-
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, nonfoad uses,
and allowances for waste. Pemands for di-
rect consumption by humsns 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 1 of this report.

Resutts of the analyses ate 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 11 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 (inctuding 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 probiems 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
calorle 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-

1The terms major food crops and hasic food staples are used here synonymously.
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tributions of these commeodities to the over-
all growth of food production, based on
1961-65 and 1976-80 averages. Analysis is
alse made of the trends in harvested arez
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 2
whole. Trends in the use of cereals and ron-
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 commeodities
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 rote of international
trade in adjusting supply-demand imbalances,
as consumption outpaces the production of
these commodities in Third Worid coun-
tries. The food trade positions of the devel-
oping regions and subregiofs 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 cutset that
these projections are made under specific
assumptions. Food projections are developed
for each country under the assumption that
the 1961-80 trends of food productien and
the 1966-80 trends of per capita income

will continue. The resuliant gaps between
projected production and demand for basic
food staples suggest general orders of map-
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 ertors
in country projections tend to be offset in
the process. Absolute measures of individual
country food gaps, the ireatment 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 most of the world’s
cereal stocks, the size of which has a major
eifect on price.? The food projections in
Appendix 1 of this study are compated 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 focation 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 Worid countries are considered. The
possible roles of domestic food production
and international food transfers in Giling 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.

2L eonarde A. Paulin, “Globat Trends In Cereal Supply, Demand, Trade and Stocks,” International Food Policy
Research Institute, Washirgton, D.C., 1985 (mimeographed).
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FOOD PRODUCTION

Population and Food
Production

In 1982 the average annual world oui-
put of major food crops reached an esti-
mated 1,830 million metric tons {see Table
1).2 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 commaodities.
The Third World's per capita food produe-

Table 1-—World population and foodl

production, 1982
MajorFaod Crop
Production

Country Per
Group Population Totat Capita
{millions) {milion {xilo- .
metric

gratns)
. tons)
World 4,605 1,830 400
Developed
econoinies 1,185 925 780
Developing
economies 3,420 %05 260

Sources: Food and Agriculture Organization of the
United Nations, FAO Production Yearbook,
1983 (Rome: FAD, 1984); and United Na-
tions, Departaent of International Ecopomic
and Social Affairs, “World Population Pros-
pects as Assessed in 1982," New York, 1983
{compter printout).

3 AL tonis referred to in this report are metric tons. Foe

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 1961-80—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 productien in the
Third World, largely because it contains two
of the most pepulous 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. Oniy Latin America’s
13 percent share of Third World production
was higher than its relative share of popula-
tion. Among subregions, however, output

purpnses of aggregation, the rice figures are for rice in

its husked form and the noncereal items have been converted to cereal equivalents.

4 Food output In China during the earty 1960s was far below normal because of major domestic problems, which
ledmanpﬂpm&cﬁonmwﬁmfwﬁeobsmaﬁmpeﬁﬁmdmmmdrmmmﬂy,&ewm
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 Feod Crop Production
1080 1961-80 1980 1961-80
Country Group Number Percent wamm Cuantity Percent GrowthRate
{millions) {percent} {million (percent)
metric .
N tons)

Developing conntries 3271 100 24 8419 100 3.1
EExdudmgChma) 2,270) () 25 (543.1) (65} {2.6)
2325 71 23 593.8 7 34
“dmsChmH} {1,322) (40) 2.4 {295.0) (35) 2.8)
1,003 31 21 2989 35 4.1
SomhAm 230 27 24 184.8 22 27
Eastand Southeast Asia 442 13 24 1102 13 3.1
North Africa/Middle East 253 8 27 68.0 8 2.5
Northem Africa 108 26 211 2 23
WesternAsia 145 3 28 46,9 BX ) 2.6
Suh-Saharan Africa 338 10 2.3 7.4 ] L7
‘West Africa 148 4 29 327 4 0.8
Central Africa 59 2 23 12.1 2 29
Eastern apd Southern Aftica 131 4 30 27.6 3 24
Latin America 357 11 26 107.7 13 23
Mexico and Central America® 117 4 29 29.7 3 34
UpperSouth America 198 6 2.7 55.0 7 28
Lower South America 42 1 1.6 22.4 3 .23

Sources:FoodandAgﬁuﬂtu Organization of the United

Nations, “Production Yearbook Data Tape, 1975, 1976
Statistica

1981, and 1983, Rome, 1976, 1980, 1982, and 1084; Peoples RepuhlicofChma. State
issues

Bumm, Statistical Yea:baokofoma,

miormation Agency, variou

years); Republic of China, Executive Yuan, DimetnmtacenemlofBudget,Amumug,mdmﬁa

Yearbook of the

Repubitc of China, 1982 (Talwan: Republic of China, 1983); and Unite(
Natlons, Department of Internationat Economic and Social Affatrs, “World
in 1982," New York, 1983 (computer printout].

Pepulation Prospectsas Assessel

Notes: Thema]orfowaopshemmdudeoemk,mmdmbm,pﬂses,mmm,muhmmsm
plantains; fice is in husked form, and the noncereal components are in cereal equivalents. Parts mar

not add to totals due 10 rounding,.

* Mexico and Central Ametica incdludes 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
cutput in the early 1960s combined with a
rapid increase in production duting the late
1970s resulted in a very rapid annuat growth
rate of major foed crop cutput in 1961-80
of 4.1 percent, a rate of expansion akmost
twice that of its population growth. (The
country’s growth rate of food production for
the 1952-80 period was only 2.8 percent.)
Icreases in the production of basic food
staples in all three Asian subregjons sighifi-
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 an
Southeast Asia. Asia's 1961-80 productior
growth rate was the same as that for develop
ing countries as a whole. When data o1
China were excluded, the average annua
increase of food output dropped from 3.
percent to 2.8 percent.

As in Asia, population increases laggec
behind the growth of major food crop pro
duction in the three subregions of Latir
America, although only .slightly in Uppe
South Americz. Improvements in agricul
tural technology in Mexico and Centra
America must have greatly influenced it
rapid 3.4 percent annual rate of increase i

1



food production. Although the growth rate
of food outptit 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
mate than two full percentage points. Another
food problem area was Eastern and South-
ern Africa, which, although its production
petformance was fair, had the most rapid
population growth of zll the subregions.
Food production in Central Africa performed
weil, 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 Africz, Population growth
in both subregions of North Africa/Middie
East outpaced increases in food output; hove
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
foed production declined atan alarming rate
of more than 2 percent annuaily. The rapid
growth of food output in China pushed per
capita preduction in developing countries
as a group to 0.7 percent a year. 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 cutput of

major food crops in the Third World (see
Tabile 3). Rice led all major food crops with
a 35 percent share of the total, while wheat
and maize each held sbout haif the share
of rice. Millet and sorghum were also im-
portant, accounting for about 8 percent’
Of the noncereals, toots and tubers had the
largest share, with 11 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 cutput.
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 major 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. Foed production
ir 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
<rops was contributed by Sub-Saharan Africa,
where these commodities are neatly 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 millet and 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,
ang 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 Mlliet and sotghum are combined in this report because many developing countries, especially in Africa, have

pooled estimates for these crops.
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duction of major food crops in Asia, with
rice alohe 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 impotiant than in other regions; 29
percent of food ouiput in this region was
roots and tubers. Maize and mijlet and sor-
ghum comprised most of the cereal produc-
tion in Sub-$aharan 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 milion

. 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-

tributfon of cereals to the total production

of major food crops rose about three per-
centage points by 1976-80. As expected,
most procuction increases from cereals came
from the three principal grain crops—rice,
wheat, and maize, Although rice contzib-
uted 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 weil
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 nonceteal crops, Except
for bananas 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 totzl increass 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
wheat gained seven petcentage
points by 1976-80 compared to three per-
centage points for maize, Two-thirds of the
preduction 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 it 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-
jeantly change the relative contributions of
cereals and noncereals to food output in
that region. The relative shares of maize,
tice, 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 groundnmuts, 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 1061-65 average output of 15.2
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 total output; the relative share

of these grains in the region’s production
of major food crops increased by neatly eight
percentage points. Increases in the output
of feedgrains, that is, cereals other than
wheat and rice, contributed about two-
thirds to the growth of production of basic
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food staples in Latin America. Except for
rice and bananas and plantains, whose posi-
tions relative to total production either im-
proved stightly or remained unchanged, the
percentage shares of the rest of the major
food crops in the region decreased.

Trends in Production, Area
Harvested, and Output
Per Hectares

1961-80

About 75 percent of the average annual
growth rate of 3.1 percent in the production
of hasic 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 23
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 62 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 output 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 only 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 (see 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 Iis
output growth rate. But even excluding
China, the contribution of output per hee-
fare 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/Middie
East were in conirast; the main contribu-
tions to food production growth were made
by area expansion in Northern Africa and
crop vields in Western Asia. But output per
hectare was the dominant source of growth
in the region because food preduction in
Westetn 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 sigmﬁant
technological advances for increasing yields
have yet to be achieved. Growth of area
harvested prowded four-fifths of the slow
annual growth in food output, 1.7 percent
a year, of the whole region. Area expansion
slone sustained production growth in West
Africa and Centra} Africa because the output
per hectare of the major food crops declined.
West Africa’s 1 percent annual growth rate
of area harvested combined with declines
in crop yields was the main reason for the

°1hedmmedmm3pandmemﬂysﬁdpmdmmdsudndebmmdpm!m,brwmm
on harvested area are niot available; thus some of the production growth rates cited here may differ slightly from

these presented earlier.
7 Qutput per hectare represents the

weighted average of the individual crop yields for 2 country group; changes

huwmmpedﬁunomﬁmanludm&ammmmmmﬂﬂnﬂm[mpyﬁdsmmm
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Table S—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 Anmual Growth Rate Production Increase
Area Output Per Area OutputPer
CountryGroup Production® Harvested Hectare
{percent)
countries 3.1 0.8 23 25 75
{Excluding Chinz} {26 (1.0} (1.8} 38) (62)
m{'ﬂdﬂdﬂs' Ching) {gﬁ} (g.g] 2.1) (g
& 4
China® 4.1 0.1 0 } (7;7}
South Asia 27 0.6 20 23 77
Eastand Southeast Asia 3.1 1.1 20 35 &5
Morth Africa/Middie East 25 10 15 40 60
Nerthern Africa 23 1.8 0.5 79 21
‘Western Asla 26 06 20 23 77
Sub-Satearan Africa 1.7 14 0.4 79 21
‘West Africa 0.8 L1 -03 100 L8
Central Africa 29 33 ~D4 100 8
Eastecnand Southern Africa 2.5 1.2 13 47 53
Tatin Ametica 2.8 1.5 13 52 48
Mexico and Central America® 34 0.6 29 17 83
Upper South America 23 256 0.2 92 8

;
i|§
i

93

Sourees: FmdandAgﬁmereOrganmuonafﬂzeUnMNaﬁom. PmdudimYearbookDamTape, 1975, 1979
1981, and 1933," Rome, 1976, 1980, 1982, and 1984; People's Republic of China,
amm.s'msmtr qfazma,vmmm Kong.EeonommlnfonnauonAgucyvam
years); Republic of China, Executive Directorate General Accounting, and Statistics
Statistical Yearbook of the Republic of China, 1982 (Taiwan: Repuhl:cafChina. 1983},

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

exdudemewmutofbammmdphnmmwmmmesﬁmammmm

 The data on area for China are for atea planted.

€ Mexico and Central Ameriea indudes the Caribbean.

4 Negative. The contribution to the production increzse is assigned totally to area harvested because of dedininy

autpat per hectare,

dismal food production performance of Sub-  area expansion in Upper South America, or

Saharan Africa. The area estimates reported
for Central Africa show very rapid area ex-
pansion in 1961-80, which contributed to
swift increases in food output despite de-
creases in output per hectare. Growth in
output per hectare and area expansion con-
tributed about equally to production growth
in Eastern and Southern Africa.

Increases in area harvested and in out-
put per hectare were also near equal con-
tributors to the 2.8 percent yeatly growth
of production in Latin America. Overall
regional cutput growth, however, came from
the rapid increases of output per hectare in
Mexico and Central America and Lower
South America, on one hand, and the rapi¢

the other, It may be worth noting that the
rate of increase of crop yields in Mexic
and Central America, nearly 3 percent :
year, was second only to China’s 4 percen
among the subregions.

1961-70 and 1971-80

During 1961-70, the first half of thu
total period, the output of major food crop
in developing countries increased rapidly
by 3.6 percent a year. About 70 percent ¢
this production growth could be attributex
to increases in output per hectare and 3
percent to expansion of crop area {see Tabl
6}. Production growth decelerated by almos
20 percent in 1971-80 largely on accoun
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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 Anttual Growth Rate ProductionIncrease

Pro- Area Output Per Area QutputPer
Country Group Period duction® Harvested — Hectare Harvested  Hectare
. . {percent)

Developing countries 1961-70 3.6 1.1 25 30 70
1971-80 29 0.6 23 20 80

(Excluding China} 196176 (2.9 1.5} (1.4) 51} 49)
197180 (2.6} [0.8) (1.8 (32 {68}
Asia 196170 38 05 34 13 87
. 197180 33 0.5 28 16 84

(Exciuding China} 196170 {27 0.8} {(1.8) (3] {69}
197180 (@.8 0.9 2.2} 30} {70}

China® 196170 52 =01 54 ol 100
1971-80 34 02 36 ol 100
South Asia 1961-70 2.7 0.8 19 - 29 71
1971-80 27 0.7 20 25 75

Eastand Southeast Asia 196170 27 1.1 16 49 &0
1971-80 39 1.7 22 44 56

North Africa/Middle East 196170 24 12 - 1.2 51 49
1971-80 2.6 0.7 19 26 74

Northern Africa 1961-70 33 14 1.9 43 57
1971-80 0.9 L5 -0.6 100 8

Western Asia 1961-70 26 1.1 0.9 57 a3
167180 35 03 32 8 92

Sub-Saharan Africa 1961-70 22 24 ~0.2 100 e
1971-80 1.6 0.8 0.8 50 50

West Africa 1961-70 1.1 22 L1 100 ved
1971-80 1.9 11 0.7 61 30

Central Africa 1961-70 44 48 =04 100 e
. 1971-80 1.8 23 -0.5 100 ol

Easternand Scathern Africa  1961-70 i 22 08 72 28
1971-80 1.4 -0.3 1.6 - Ve 100

Latin America 1961.70 42 2.8 1.4 66 34
1971-8¢ 1.8 0.6 1.2 33 47

Mexico and Central America® 196170 5.7 22 35 39 61
1971-80 30 -02 eod 100

Upper South America 1961-70 4.6 3.7 0.8 82 18
1971-80 1.8 1.8 0.0 100 0

LowerSouth America 1961-70 25 1.4 09 63 37
1971-80 0.6 =13 20 .4 100

Sources: Food and Agriculture Qrganization of the United

Notes:

22

the Nations, “Production Yearbook Data Tape, 1975, 1979,
1981, and 1983," Rome, 1076, 1980, 1982, and 1084; Feople's Republic of China, State Statistical
BmqummmmmmManmm
m};m&dmmYmMmmdBMAmﬁn&mm
Statistical Yearbook of the Republic of Ching, 1982 (Taiwan: Republic of China, 1983).
Unlike in Table 5, negative Tates also occurred for area during subperiods.
'memmmmadmmammfmmxm@mmnmmm.
5 The data on area for China are for area planted. .
¢ Mexico 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, Alihough growth of output per hec-
tare in the later perfod slowed skightly, 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 percentin 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 earfier
decade, more than two-thirds of eutput in-
creases in 1971-80 could be attributed to
improvements in output per hectare. Their
rate of growth in harvested area in the 1570s
was only half as fast as in the 1960s; in
contrast, thelir rate of increase in output per
hectare accelerated between the two dec
ades.

Among the four developing regions, the
growth of food production accelerated be-
tween the 1960s and 1970s only in North
Africa/Middle East, ¥ Chinz were excluded,
hewever, food cutput 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 1060s and 1970s. China's
data on food crop area show decteases 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 apd 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 19605 and the 1970s resulted from 2
slowdown in growth of atea harvested against
a faster acceleration in growth of output 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 slowdewn of food production
growth in Northern Africa. More than 90
percent of Western Asia’s rapid growth in
food output in the [ater petiod came from
improvements in crop vields. 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
Subv-Saharan Africa during the 1070s was
less than two-thirds as large as it had been
during the 1960s, as a result of a majo:
decline in the growth of area harvested ol
food crops in the region. Increases in outpul
per hectate in the 1970s, after crop yields
declined during the 19605, failed 1o offset
the slowdown in the growth of harvested
area. Area expansion wholly provided produc-
fion increases in the earlier decade, whereas
output growth during the later decade was
shared equally between increases in
vested area and cutput per hectare.

QOutput growth accelerated in West
rica but slowed in the other Sub-
subregions. In 1961-70, West Africa’s p
duction growth was the slowest among
11 developing-country subregions, wh
Central Africa and Eastern and Southe
Africa achieved fast output growth. Area

clined. The 1971-80 trends, however, sh



that growth of food crop area slowed con-
siderably in all three subregjons and hence
in Sub-Saharan Africa as a whole. Improve-
ments in output per hectare during the
19705 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 occutted in the later decade, as Crop
yields in that subregion continued to decline.

Latin America’s food production growth
of 4.2 percent a year in the 1960s, 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
output growth occusred inall three subregions
of Latin America. In Upper South Ametica,
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

result was a 60 percent decrease in the rate
of production growth of the subregion be-
tween these decades. Both Mexico and
Central America and Lower South America,
where arez expansion made positive con-
tributions to production growth during the
earlier decade, experienced absolute de-
clines in food croparea in the 1970s; conse-
quently, increases in output per hectare sus-
tained production growth during the later
decade. From the 1960s to the 1670s, food
output growth rates decreased by almost 50
percent in Mexico and Gentral 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 cutput per hectare occurred in subregions
that benefited from adoption of the seed-
fertilizer technology that was pushed in the
1960s.

4

FOOD CONSUMPTION

Trends in Food Consumption

Totat consumption of basic food staples
in developing couniries expanded at an aver-
age annual rate of 3.3 percent during 1966-
80 (see Tzble 7). 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 feod 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, especialty coarse grains, for animal
feed grew at an annual rate of £.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
becaunse 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 showed 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 detertined 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 1976-8C. 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 whele 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 about fourfiths of the
expansion in the domestic utilization of these
commeodities; the remaining 20 percent may
be attributed to the growth of per capita
income.

Direct food nse 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
stightly, 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.

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

seeds, alowances for waste, and other nonfood uses.
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Table 7--Trends in consumption of basic food staples, by region and

subregion, 1966-30

Average AnnualGrowth . _____DistributioninDomesticUse
Rute of Consumption 1966-70 1976-80
Country Group Total Food Feed' Others® Food Feed® Othens® Food Feed® Others®
{petcent)
Developing Countries 33 32 43 25 70 14 t6 69 16 15
ng China) 30) 28] {43) {24) (67) (6 ({i7) (65} {18) (17)
33 33 2.8 75 11 14 75 11 14
(Excluding China) B0 29 @“.) 277 (74 {10 (@5 @3 () 16
38 37 29 76 11 13 76 12 12
South Asia - 27 27 28 28 75 9 16 72 9 17
Eastand Southeast Asia 35 32 &7 2.6 73 12 i5 72 15 13
Horth Africa/Middle East 39 37 48 32 56 24 20 55 25 19
Northern Africa 43 39 69 3.1 66 17 17 64 21 15
Western Asia 34 35 41 33 51 27 22 50 29 21
Sub-Szharan Africa 22 25 31 13 71 6 23 73 6 21
WestAhrica 23 27 36 1.1 66 5 29 6 5 26
Central Africa 27 27 37 28 82 4 14 81 4 15
Eastern and Scathemn
Aftica 12 20 27 13 73 B 19 73 8 19
Latin Ametica 31 24 44 20 50 34 16 47 30 14
Mexicoand Centrat
Americs® 43 30 75 28 62 26 12 85 34 11
Upper South America 30 23 43 20 443 18 45 38 17
* LowerSouth America 14 I3 116 08 34 4 17 3 50 16
SoumFoodandAg:iuﬂmreOmnmﬁmoﬂheUnmd AmmhnﬂSnpplyUﬁlmﬂonm:sTape,

1981,” Rome, 1982; and Republic of China, Councit

Food Ba!auee Sheets, 1935-80," Taiwan, 1931 {computer

gpﬂmwr.] e dmforﬂm?eople’s

Republic of China were provided by Bruce Stone of the Intemational Food Policy Research Institute.

Notes: Consnmption here refers o domestic use.
2 Feed includes bran and cakes.

® Others includes seeds, waste, and other nonfoed uses.
Caribbean,

€ Mexice and Central America includes the

The growth of foed use in South Asia was
faster than popu-lation increase, suggesting
an improvement in the average per capita
food availability in the subregion. Feed use
in South Asia remained constant at ¢ per
-cent of total consumption between 1966-
70 2nd 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 0f 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 vear and represented more than a
quarter of total consuraption in that region
by 1976-80. Food use had a slower growth
rate, its share declining stightly from 56 to
55 percent in the late 1970s. The rate of
increase in the use of major food crops disectly
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 subtegion raised the 1966-70 rela-
tive share of animat feed by four percentage

points to slightly more than a fifth of total
consumpfion during 1976-80. Food and feed
uses both grew more slowly in Western Asia

" than in Northem Africa, Food use in Western

Asia represented one-hatf 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 unusuaily large share
of total consumption in 1976-80.

The slowest increases in consumnption
among the developing regions during 1966-
80 were in Sub-Saharan Africa, whete 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 oniy 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-Saharan Africa, accounting
for only 6 percent of the total domestic utili-
zation of basic food staples in the region;
this share remained constant between 1966-
70 and 1976-80.

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 staples in Eastern
and Southern Africa. This subregion repre-
sented more than 35 percent of total food
consumption in the entire tegion. The shares
of food and feed uses in this subregion re-
mained unchanged between 1966-70 and
1976-60. Although the relative shate 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
Aftica. In Central Africa, the 1976-80 relative
shares of domestic use were the highest in

¥ A major data prablem is Hkely here; the reported amounts for other domestic uses are unusuelly large, represent

29 percent in 1966-70 and 26 percent in 1976-80,

food use {81 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 renmmedunchangeddesp;teﬁmy
rapid growth. Of the subregions in Sub-
Saharan Africa, West Africa had the lowest
share of food use in the totdl domestic use
of basicfood staples. In §966-70, about two-
thirds of total consumpnoninthxssubregmn
was accounted for by direct food nse which,
in contrast with the food trends of othersub-
regions, increased after a decade. Such an
increase was, as shown earlier, reflected by
themgtonasawhole.Althougthest
Africa the growth of feed use was 3.6 per-
cent a year during 1966-80, 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 sizabfe portion
of total domestic utilization is accounted for
by other uses, which expanded just 1 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 pericd 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 neatly two-ifths of
total consumption by 1976-80; food use, on
meotherhand,haddmppedbebwits 1966
70 share of 50 percent. These relative shares
clearly indicate that growth in the use o
basic food staples for feed in this region has
become 2 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 o




the major food crops in Latin America ex-
panded at a much slower annuzl 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 percent 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-
tegion’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-kalf 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 s
components in Upper South America clesely
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 19605, 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 stz-
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 annuatly. 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 1966-70and 1976
80, shows that feed use accounted for about
one-half of totzi 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
aiso 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

te 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
stow growth of feed use is that animat 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 Woﬂd food consumption
indicate a trend toward the increased use

-of cereals relative to the noncereal staples

(see Appendix 3, Table 20). Of the total
domnestic utilization of major food crops in
developing countries (excluding Chinaj—
about 550 million tons during the late
1970s—nearly 85 percent was cereals.!?
This represented an increase in the relative
share of ceteals 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
far direct human consumption and for ani-
mal feed.

"0 This analysis deals with regional consumpiion data only, China has been excluded due to data probilems regarding
tilization.

the quantities of cereals and noncereals for domestic u
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Food Use

Cereals accounted for more than four-
fifths of 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 petcent a year from 1966
to 1680 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
focd 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, poncereals held only 2 7 percent
share of the region’s consumption. The
1966-80 growth rates of cereal and nom-
cereal food uses in Asfa, which represented
about threefifths of Third World food con-
sumption, were similar to the raies for the
developing countries as a whole.

The largest share of nonceteals in food
use among the developing regions was in
Sub-Saharan Africa, where these cotmmodi-
ties accounted for 42 percent of the basic
staples used for direct human consumption
during 1976-80. Howevet, even in this re-
gion the growth of noncereal food use in
1966-80 was outpaced by that of cereal food
use, prabably 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/Middie East and
58 percent for Sub-Szharan 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

Table 8 shows that cereals made up 91
percent of the basic foed staples used for
znimal 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 fo
animat feed Increased most rapidly in Lativ
America at 5.0 percent a year, whereas non
cereal feed use hardiy changed. The amoun:
of cereals used for animal feed in this regior
rose by more than 60 percent, its share o
total consumption 1ising to 90 percent ir
1976-80. Cereat feed use in North Africas
Middle East increased nearly as fast as ir
Latin America. Use of noncereats for anima
feed in North Aftica/Middle East is relatively
small. In Asia the share of cereals used fo;

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

Average Amwal Growth Rate,

1966-80 Share inTotal Use, 1976-80

Food Use PeedUse FoodUse FeedUse
Non- Non- Non- Non-
Country Group Cereals ceveals Cereals® cereals Cereals cereals Cereals* cereal

{percent)

Developing countries 31 19 4.6 1.8 82 18 91 9
Asia 30 20 4.2 32 87 13 83 12
North Africa/Middle East 36 43 4.8 45 a3 7 97 3
Sub-Saharan Aftica 26 2.3 3d 32 58 42 82 18
Latin America 33 0.2 5.0 0.1 75 25 90 10

Sources: Food and Agriculture Organization of the United Mations, “Agricultural Supply Utilization Accounts Tap

1981,” Rome, 1982,
Notes: Data for China are excluded from this table.
* includes bran and cakes.



feed was about the same as that used for
food, abemt 88 percent in the late 1970s.
Even in Sub-Sahatan Africa, where the domes-
tic use of noncereals is relatively much larger
than in other developing regions, more than
fourifths of the animal feed used in 1976-80
was cereals. Unlike other regions, however,
n Sub-Saharan Africa, the use of cereals and
noncereals for feed grew at about the same
rate during the 1966-80 pesiod.

These trends in the consumption of
cereals and noncerezls 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 compatison 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.

5

FOOD TRADE

Trends in Food Trade

International trade in food, especially
cereals, continues to play a major rale in
relieving the pressure of supply-demand im-
balances in the Third World, Net imporis
of basic food staples by developing countries
rose from a yearly average of 12 milfion tons
during 1966-70 to 38 million tons duting
1976-80, or more than a threefold inctease
in the total period {Table 9).!1 Food exports
roseaopercenta.ndfoodimports&tper-
cent, increases that represented average ah-

" 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 s slightly faster.

In 1966-70, Asiz and Nerth Africa/Middie
East were net food importers while Sub-
Saharan Africa and Latin America were net
food exporters.t3 In 1976-80, all four devel-
oping regions wete net food importers, al-
though by only a skight amount in the case
of Latin America.

Aithough Asia ranked a close second to
Latin America as & 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 exports 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 neariy

tripled during that decade (see Table ).
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, pet imports
of these countries as a group will disappear
in less than seven years.

The siow growth of food imports in other
Asfan developing countries {excluding China)
can be atfributed to South Asia, the only de-
veloping subregion that recorded an absolute
decline in imports of basic food staples from
1966-70 to 1976-80.14 With imports declin-
ing about as fast as expotts were expanding,
South Asia’s net food imports dropped by 70
percent—io 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 imperts in this sub-
region increased by about a million tonsina
decade.

In the late 1970s, the 17 million tons of
net food imports of North Africa/Micddle East
represented nearly half the net imports of all
Third World countries. Average anmual food
imports in the region in that period were al-
most three times the level during 1966-70,
arate of increase of 11.1 percent a year. This
fast growth was shared almost equally by
Northern Africa and Western Asla. 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.

i Food trade data in this chapter include bran and cakes from cereals and groundnuts.
2Uinless gtherwise qualified, exports and imports are in gross terms.

and

13 The net food exports of Sub-Saharan Africa during the late 19605 were largely groundnut exports from Nigeria

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

by Indiz 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
China, §

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

Sources: Food and Agriculture Organizat
b Mexteo and Central Amerlca Inclu

Eastern and Southern Africa

Latin Amerlca .
* Net trade s exports minus Imports.

Eastand Southeast Asla
North Afrlca/Mtddie East
Mexico and Central America®
Upper South America
LowerSouth Ametica

Northern Africa

(Excluding Ching)

Asla
{Excluding China)

Daveloping countrles
China
Western Asla

Sub-Saharan Africa
WestAlrlca

Countty Group
South Asfa
Central Africa

Notes:

fd
™~

The shift in the food trade position of Sub-
Saharan Africa between 1966-70 and 1976-

80 resulted from a 52 percent decline in.

exports and a 140 percent increase in ina-
ports. On an average annual basis, these
changes represent a decline in exports of
7.1 percent z year and an expansion iz 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 smatl net food importer; and Eastern
and Southern Africa exported just a litde
more than it impoited. 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
‘gbsolute amounts were smali compared to
those in other developing subregions. Rela-
tive to the total for Third World countzies,
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 19605 and the late
19705 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 bath 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 Mexico and Central
America grew very rapidliy—11 percent a
year—and neatly tripled from 1966-70 to
1976-80. This, together with the decline of
its food exports to one-half the earlier jevel,
ledtoag;efoid expansion of net food im-
ports in that subregion. But the largest quan-
tity of net food Imports 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 focd imports
increased between 1966-70 and 1976-30.

Trade in Cereals and
Noncereal Food Staples

Exports

In Third Wozld countries the export trade
in, basic food staples is about three-fourths
cereals and one-fourth reots and tubers,
pulses, groundnuts, and bananas and plan-
tains combined. The rates of expansion of
cereal and noncereal exports between 1966-
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).!5 When China data are
excluded, the growth rates for cereal and
noncereal exports in developing countries
are the same. Cereal exports increasedrapidly
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 1966-70 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 caased
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

Annual Growth Rate,
1966-70 10 1976-80 _ Net Trade

Exports Imporis 1966-70 Average 1976-80 Average

Noa- Non- Non- Noa-

Country Group Cereals cereals Cereals cereals Cereals cereals Cereals cereals

(percent} {millfon metric tons)

D g i E9 &9 6n @ s 69 (Bs @
Asia 3.5} %9 31 33 -163 21 =217 54
(Exctuding China) 48) (o8 {1.0) (33) (123} {200 1.0} (53)
North Africa/Middle East 0.5 30 1.2 7.7 —52 G4 -17.4 04
Sub-Saharen Africa =30 -02 95 =17 -1.4 27 =54 10

Latin America 27 246 85 4.7 43 12 -1.7 15
mmmmmomamummn *Agricaitaral Supply Utilization Accounts Tape,
1981," Rome, 1982; People's Republic of China, State Statistical Bureau, Statistical Yearbook of China,
varions issues 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: Data inciude trade in bian and cakes for use as feed. Caltulstions are based on the midpofnts of the
indicated periods. Net trade is expoits minus imports. Paris may not add o totals due to rounding. See

also Appendix 3, Table 21.

expotts of Asla to rise from 26 {o 37 percent
between 1966-70 and 1976-80; it can be
atiributed mainly to the large increase in
cassava exports from East and Southeast Asia
to Evrope for livestock feed.!® Cereal ex-
ports of Asia, which represented more than
a third of the total cereal exports of Third
World countries in 1976-80, also expanded
Tairly 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-
<ently, a net food exporter, Latin America
accounted for more than one-half of the cereal
expoits in developing countries, This share
has remained almost unchanged since the
19605, 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 hulk of the small amount

of exports of basic food staples in North
AfricasMiddle East; as seen earlier, more
than 90 percent of its food production is
accounted for by this foed group. However,
the cereal exports of this reglon increased
very slowly, changing only slightly between
the late 1960s and late 1970s.
Sub-Szharan Aftica is the smallest food
exporter among the developing regions. In
the late 19705 the region accounted for just
5 percent of the food exports of the Third

World as 2 whole. As a resuit of the slow -

growth of food production in Sub-Saharan
Africa, exports of both cereals and noncereals
declined 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-

14}, 5. Sarma and Leonardo A. Pauling, “Trends in the Production and Utilization of Cassava and Other Selected
Food Crops in Tropical Asia)” apaperpmen:edatmeWmlshoponmemePmﬁalcf&sawiuAshm
Research Development Needs, Bangkok, June 1984 (mimeographed).

34 .

Saharan Africa caused the region’s food
trade position to shift from net exports in
the 1960s to net impotts 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 samie as that for fofal 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 stightly i 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 imports during 1976-80 (Ap-
pendix 3, Table 21). North Africa/Middle
East and Latin America had cereal
shares of about a quarter each and the re-
mainder went to Sub-Szharan Africa. Nop-
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 impotts 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, 11.2 percent ayear. 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 Asiz over
the two decades and partly the failure of

to expand, commensurate with
incmsa in production, particularly in South
Asla. In contrast, the decline in cereal exports
and the rapid increase in cereal imports in
Sub-Saharan Africa reffect the poor perfor-
mance of food production in that region. In
both Notth 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 appezr to have come from
the demand side. The rapid growth of in-
comes in these two regions generated a
r2pid growth in consumption, apecially 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 danbled
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 economies, 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 mach.

Between 1966-70 and 1976-80, net ce
real fmports expandedby a thm:lmAsia,
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 petiod to a
net importer of 1.7 million tans a year in
the later period. The largest annual increase
of net cereal imports, more than 12 million
ions, occurred in North Africa/Middie 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 im-
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 millicn 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
commedities are more important than in
ather 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 substantially 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 countries in
acquiring their food imports from the devel-
oped economies.

6

LOOKING TO 2000

Population Growth

Recent United MNations mediom-variant
population projections for developing coun-
tries show that the nember of people in the
Third World may increase from 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 of an average increase
of about 75 miltion people a yezr during the
two 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
biltion 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 growih 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 Asiz,
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 grewth projections show
4 faster rate of expansion—1.8 percent—for
the other countries in the region when China
is excluded. About three-fourths of the 40
miBjoh average annual increase in Asia’s
papulation untll 2000 would come from these
countries. Even with the exclusion of data
on Ching, 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 milion people every
year over the two decades; the region’s pro-
jected population by the end of the century
is about 540 miilion. The 2.7 percent aver-
ageannuat 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 Africa/Middte East would be about
9 million people annually, stightly 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 s pro-
jected to expand from about 340 million in
1980 to 640 millien in 2000, an average
arnual 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 stifl accel-
erating in most of Sub-Saharan Africa. The
projected rate of population increase in this
region means an average of 15 miliion 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 foad crops, by region, 1980-2000

’ DomesticUse® ia Domestic Use

Country Group Population Production Total Food Feed 1980 2000
{percent fyear) {percent}

Developing countries 1.9 29 27 2.1 4.6 16 23
{Excloding China) 22 29 (3.0} (2-4} @n iy (26
Bweows G & G o & & 0
Normm-m/mmge [z.:r’ 2.9 38 6. 26 39
Sub-Saharan Africa 33 2.3 3.4 3.5 55 6 ]
Latin America 2.1 3.0 32 23 4.0 40 47
Sources: Food and

A,gm:ulmre
Tape, 1981,” Rome, lm,Fm,‘Emmnm

ofthaUnRad Mations (FAQ), AmmlmnlSupplyUMnAmom
me Elasticities for

Rome, 1076 { pesiout; FAQ Dondacnion Yoatouy Du Top <, 1975, 1975 1931sz983'
computer ta Tape,
; mw’nm Statistical

-Rme 1976, 1980, 1982, and 1984; Peoph‘s Republic of China, State S
Isstes {Hong Kong:- Economic Information Agency, years); Republic
Planning and Devﬂopmnt,‘TmFoodBalance&aels,l%S-&ﬂ'

earbwktzfazina,
of China, Council for Agricnltural

‘Taiwan, 1981 {computer printout); Republic of China, Executive Yuan, Directorate General of Budget,
Accounting, and ‘ Saaﬁsﬂs,pﬁ;mml arboakofmekepubkcquwghimkpubﬁcof

China, 1983); United Nations, Department of intermatiotal

Affairs, “World Population

Prospects as Assessed in 1982," New York, 1983 (computer primtout); and World Bank, Gross National
Product by Country Data Tape, 1961-80,* Washingson, D.C., 1981. Consrmption data for the People’s
of China were provided by Bruce Stone of the International Féod Policy Research Institute,

Notes: See also Appendix 3, Table 22.

‘mmwthntecfdommcmshasedon 1989 trend estimates and projections to 2000 a trend income growth.

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 1980-2000.17 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 yeatly increase of per capita food
production of nearly 1.0 percent during the
period. Even excluding China, the projected
growth rate of production in the rest of the
Third Werld would remain essentially un-
changed; however, the faster population
growth projected for developing countries
‘outside China would result in a slower growth

VIt is also assumed that for countries with

of per capita production of Q.7 percent
annually.

Growth of food production among the
developing regions is projected to outpace
population increases in Asia, North Africa/
Middle East, and Latin America, but to lag
far behind population growth in Sub-Saharan
Africa. The average vearly 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 be 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

negative trends in food production during 196180, there would be

1o further dedline in cutput after 1980, In the case of China the projection of food production is based on the

trend shown by output for the longer petiod 195220,
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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
annualiy.

The most rapid growth of food produc-
tion among the regions is projected for Latin
Ametica—3.0 percent a year. This rate would
be about the same as that of Asia excluding
China, but the region’s vearly rate of in-
crease in per capifa 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-
siderzbly 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 2 year between 1980
and 2000.

On the consumption side, i the 1966-
80 trends in the growth of per capita in-
comes in developing countries continue,
demand Jor 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 slower than
the rate of increase in food production. Food
demand in the developing countries exclud-
ing Chinz 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 capitz
food consumption above those induced by
income growth.

Between 1980 and 2000, increases in
food demand are projected to outstyip the
growth of food output in all developing te-
glons except Asia, either with or without
China. The projected growth of démand 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 nearty equal
those for Asia with China. The rates of in-
crease in the consumptionofbasic 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 Bast, if continued, could push the
growth in demand for basic food staples to
3.8 percent annually between 1980 and the
end of the oenmry,thefastmgrcwth rate
of food consumption among the devalopmg
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-
centagepointayear Although the projected
1ate of increase in the production of basic
food staples for Latin Ametica would be the
most rapid among the regions, food demand
has been expanding rapidty, 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 animai feed of
4.6 percent may be expected as a result of
projected changes in population and per capita
incomes inh the developing countries (see
Table 11}. Compared to the growth in the
consumption of these commodities in the
past two decades, the projected zates 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 couniries 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 ofbasic foud 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, foocd use would
still dominate projected tatal 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 becanse it started from a
low base of only 12 percent of total domestic
utilization in 1980, The projected consump-
tion growth rates of Asian develaping 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 anmual increase
in the use of basic staples directly for food
in Sub-Sahatan 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 {o its low base. Despite the rapid 5.5 .

percent annual growth of feed use in the
region, its share of total consuraption 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 0 6.1 percent a year.’® The use of basic
staples directly for food in this region is
projected to expand by 2.5 percent annually,
a little Tess than projected population growth,
Ashnghmmcomaareachxevedmther&

- 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 3% percent, 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 proportien of animal feed in the total
dornestic 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 inerease in the use of hasic
food staples for animal feed is the lowest
among the developing regions; feed use in
latin America has reached levels where

8 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 region because of the rapid growth of incomes. However,
with the recent major decline in oil prices andl the consequent deceleration of income growth in the region, feed
use in North Africa/Middle East may not grow as fast as projected,
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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
contite, the Third World is prejected to
produce about 1,471 million tons of major
foud 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
remail anchanged, 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 fcome 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 miltion 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 milion tons or two-thizds
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
millior, more than 85 percent of which would
be required to feed the population in 2000
even if no growth in pet 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.2°

Asfa i3 the only region that is projected
to attain 2 net surplus of basic food staples
by the end of the century, with
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 represents a shift
of the regmn s food position fram 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 fuod requirements of the region
would be 847 millicn tons in 2600. At least
five-eighths of the projected increase in con-
sumption from 1980 cam 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 , 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 deficitin 1980, is projected
to have a net surplus of 31 mllhon 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
miilion 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-
tiohh increase projected for China hetween
1980 and 2000, populaticn growth would
represent only ome-balf of the projected
growth of food demand in this country/
sub

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

'9Based on the country growth rates of real GNP per capita that are used in the dernand projections for food am
feed, annual growth rates are constrained to a minimum of 0.5 percent and a maximum of 6.0 percent. Detail

on data and methodology are given inn Appendix 1.

0 Earlier projections, which used 1961 -77 trends in production and 1966-77 trends in per capita incomes, showe:
net shorifalls of basic foed staples in 2000 of 74 million tons for the Third World as 2 whole and 80 million ton

for developing countries excluding China,



Table 12—Production and consumption of major food crops, by region and
subregion, 1980 and projections to 2000

1980

Projections to 2000

At 1080 PerCapita  With Trend Income
Consumpiion Growth®

Net . Net Net
Pro-  Con- Surplus/ Pro-  Con- Swrplns/ Con-  Sarplus/

Country Group duction sumption Deficit

duction somption Deficit sutaption Deficit

{million metric tons)
Developingcounitries  841.9 £93.7 ~51.8 1A71 1,315 156 1,540 -G
{ExdudingChina)  (543.1) (579.8) {-36.8) 970) 21 60) (1,046) -76)
Asia 5938 (ﬂui -El 89 ,g33i [ﬁ;} 1(87] l_983) {ﬁ '
(ExcindingChina}  (205.0) (208.8 3.8) {534} 01 489/
China 2089 3139 =15.0 501 405 96 464 7
South Asia 184.8 188.0 =33 323 252 -1 30 13
Eastand Southeast .
Asha 1102 1108 05 20 180 0 51 180 31
North Africa/Middle
East 68.0 86.9 -189.. 119 145 —26 183 —64
Northern Africa 21.1 3.7 ~10.6 3s 35 —20 68 =33
‘Western Asia 46,9 552 -33 53 90 -7 114 =31
Sub-Saharan Africa 724 783 -5.9 114 149 —35 . 150 =47
WestAfrica 327 373 -47 39 69 =30 76 ~36
Central Aftica 121 130 -0.9 25 24 1 25 ves
Easternand
Southem Africa 27.6 279 —0.3 49 56 -7 60 =10
Latin America 107.7. 1159 -8.2 204 174 30 214 -5
Mexicoand Cen- .
tral America® 297 341 -4.4 57 55 2 65 -7
Upper South
America 55.6 67.0 =115 100 97 3 126 =26
Lower South
America 224 14.8 77 47 22 25 2 24

Sources: Food and Agriculture Organization of the United Nations (FAO), “Agricuttural Supply Utitization Accaunts

Tape, 1981,” Rome, 1982; FAQ, *Estimates of

Elasticities for Various Commodities by Country,”

try,
Rome, 1979 (computer printout); FAO, “Production Yeatbook Data Tape, 1975, 1979, 1981, and 1983,

Notes;

Rome, 1976, 1980, 1982, and 1984; Pecple’s Republic of China, State Statistical Bureau, Statistical
Yearbook 'mfna,'vaﬁousimm[ﬂégkong- Economic Information Agency, various years); Republic
of China, Council for Agricultural Planning and Development, “Tzivwan Food Balance Sheets, 193580,
Taiwan, l%;{:ompum printout); Republic of China, Executive Yuan, Directorate General of Budget,

China, 1983); United Nations, Department of international Econemic and Social Affairs, *World Popula-
tion v a5 Assessed in 1982, New York, 1983 ( printout); and World Bank, “Gross
National Product by Country Data Tape, 1961-80," Washington, D.C., 1081. Consumption data for the
People’s Republic of China were provided by Bruce Stone of the International Food Policy Resedrch
Institute. -

The eltipsis indicates a nepligible amount. For aggregation purposes, rice is In husked form and the

Yearbook of the Republic of China, 1982 [Taiwan: Republic of -

companents are in wheat equivalents. Parts may not add 15 totals due to roanding; see also

noncereal
Appendix 3, Table 23.

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

b Mexico and Central America includes

of the total for the Third World as a whole,
The region’s food demand is projected to
expand abreast of ion 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 1980-2600 period.

Upper South Ammerica is projected to
acoount for about one-half of Latin Americas

output of major food crops in 2000; the
cther half would be shared about

by Mexico and Central America and Eower
South America. Food output in Upper Soath
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 Ametica rep-

resents about one-half of the projected in-
crease in food demand.

Although food production is projected
10 expand at a fairly rapid pace in Mexico
and Central America, the subregion could
still face a net production shortfalt of 7 mil-
lion tons—2.4 miltion 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, tota] 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.

Lovrer South America is projected to con-
tinve 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 percent increase in
food demand as the result of slow growth
of both population and income. The pro-
jected net surpius of basic food staples in
Lower South America, however, would just
ahout fill the net deficit projected for Epper
South America, Thus with Mexico and Cen-
trat America in deficit, Latin America as a
region could continue to have a food deficit,

1 As seen in Appendix 1 on methodology, per capita
a year for projection purposes. Relative to

North Africa/Middle East and Sub-
Saharan Africa are each projected toaccount
for about § 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. I the rapid growth of in-
comes in this region continues, food dernand
would expand much faster and increase to .
more than twice the 1980 consumption
level2! 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 i the region’s 1980 per capita
consumption were to remain constant, the
resulting food requirements of North Africa/
Middte 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
10 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 demand based on the
1966-80 trend growth in incomes would be
more than double the amounts of these
commodities consumed in 1980 in both
subregions. These output and demard 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

income growth Is constrained to a maximum of 6
mmmmmm,mmmﬂg

equivalent to a slowdown of 27 percent in the growth of the oll exporting countries in North Africa/Middle East

25 A growp.
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would exceed projected preduction 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 cutput
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 comraodities. The demand for basic
food staples at trend income growth in Sub-
Seharan Africa, on the other hand, is projected
10 rise to twice the estimated consumption
in 1980. The net food deficit in this region
is projectad to increase to 47 million tons
in 2000, neatly eight times the 1980 pro-
duction shertfall. 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 projecied 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 fons in 1080 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 miilion
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 Airica, the projected pro-
duction of basic food staples would aimost
equal jis projected demand for these com-
modities, This subregion, which had z net
food deficit of about 1 miltion tons in 1980,
is expected to be almost seli-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 consiant at 1980 levels, the increase
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 selfsufficiency, 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 tmust be pointed
out, however, that the disposition of poten-
tial surpluses by seffsufficient developing
countries would depend on their national
policies; there is no assurance that such

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

For the Third World as a whole, the
projected gross surplus of basie food staples
in countries that are projected to be self-
sufficient in 2000 could reach 118 million
tons (see Appendix 3, Table 23). Thatwould
be almost five times the gross surphes 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 wouald come from
22 countries of the four developing-country
regions.

Asia is projected to contribute more than
twig-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 to a 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
Scuth America, would be about one-fourth
of the Third Wozld total, About 6 percent
would be contributed by Sub-Saharan Africa,
with nearly equal shares coming fromm Central
Africz and Eastern and Southern Africa. No
surplus is projected for any country in West
Africa. The smallest reglonal contribution
to the total gross surplus—iess 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 pesition by
the end of the century.

Considering the food transfers needed
to fifl 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-
¢it of all the countries with shortfails in 1980,
More than one-third of the Third World gross
deficit would be in North Aftica/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 Aimerica. Compared to their
gross food deficits in 1980, the projected
aggregate shortfall In Sub-Saharan Africa is
sixfold and in Latin America, twofold. In
Asta, 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
itsgrossfooddeﬁcitexeeedingmpement.
Following close behind West Aftica 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 preduction shortfalls pro-
jected for these two subregjons each ex-
ceed 30 million tons. Upper South America
and East and Southeast Asia are projected
1o have gross deficits of 15 percent and 11
percent of the Third World tota), respectively,
It may be important to rote 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 ate 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.??

Income Levels

In grouping the developing countries by
income levels, the 1980 trend estimate of

average annual per capita GNP in 1.5, dol-

lars for each conntry was calculated from
the 1961-80 anmal estimates of real GNP
(1979-81 = 100}, Each country was thei: as-
signed to one of these categories: less than
4250, the verylow-income 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 percent.
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
beleng to the very-low- and low-income
groups, whereas all but three of the countries
in North Africa/Middie East and ai but one

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

Income Growth Rates

This typology of Third World couniries
uses the average annudl rate of growth of
real per capita GNP during the 1961-80 pe-
ricd. Countries are classified according to
annual growth rates: less than 1.0 percent,
the very-slow-growth group; 1.0-2.9 percent,
the stow-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
11 percent of the Third World population,
form the veryslow-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 stightly exceeds
population growth. The largest categoty in
this typology is the 24 medium-growth coun-
tries, which indludes 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 ratic of production to consumption of
major food crops during the five-year petiod
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

ZThe countzles 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 food staples during 1976-80—has
the largest number of countries, 35, these
are relatively small 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 not 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 19705 contain more thar 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 couniries such
as Argentina and Thafland.

For this typology, countries are grouped
according to the ratic 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); 90-9¢ percent (28 countries); 100
109 percent {19 countries, including China);
and 110 percent and over {36 countries).
The two groups of countries whose average
czlorie supply fell below the WHO-FAQ rec-
ommended levels during the base period
accounted for nezrly 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 Food
Production

Income Level

Growth trends during the 1961-80 pe-
riod show that food production growth lagged
stightly behind population increases in very-
low-income countries, widely outpaced pop-
ulation growth in the low-income group,
and just kept abreast of population 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 theip
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 eatlier, had
a very rapid rate of inctease in food output
during 1961-80. However, even if China is
excluded, this group of countries would stilt
show 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
COURNTY 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 pepulation 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, 1989,
and average annual growth rates, 1961-80

Popnlation Major Food Crop Production
1980 196180 1980 1961 80
'l'oﬂlg Average T =
ota for Average
Developing Annual ~ Anomat
Country Group Numbet Countries GrowthRate Quantity Countries Growth Rate
{millicn) (percent) {milfien (percent)
metric
tons)
Developing 3273 100 24 841.9 - 10 it
Grouped by 1980
perezpitzincome®
Lessthan $250 1,005 31 24 2154 26 23
$250-$499 1,368 (ﬁ) (szl : E3‘7'1'8‘508] Jig 39
i ) 3.3)
$500-%1,999 5§55 17 2.7 1453 17 27
and over 345 10 28 104.4 12 28
Grouped by 1961-80
income b
Eessthan 1.0 percent 355 i1 25 72,9 9 1.6
1.0—2.9percent 1,102 33 25 2455 29 27
3.0-4.9percent 1,564 48 2.3 480.4 5 3.7
{Excluding China) {s61) (1] {2.6) (161.5) (19} {3.1)
5.0 percentand over 8 7 63.1 25
Grouped by food self-
sufficiency in 1976-80¢
Less than 75 percent 273 -] 26 384 - 4 1.7
75-94 percent 788 24 256 190.9 23 2.5
Extiding i) aoun  an 63 G159 of &
K . X 2
105 percentand over 197 6 2.4 93.7 1n 3.0
by calorie
ficiency in 1979-81¢
Less than 90 percent 253 8 26 516 6 1.5
90--99 t 1,015 31 24 208.6 25 2.7
100109 percent 1,421 43 22 416.1 42 3.7
({Excluding China) 4183} {13) {2.8) (117.2} {14) {2.6)
110 percentand over 584 8 25 165.7 20 32

Sources: Food and Organization of the United Nations {RAC), “Agricuttural Supply Utilization Acwuntg
Tape, 1981," Rome, 1982; FAC, “Estimates of Income Elasticities for Various Commeodities by Country,
, Rome, 197¢ {computer printout); FAQ, “Production Yearbook Data Tape, 1975, 1979, 1981, and 1983,
Rome, 1976, 1980, 1982, and 19845 People’s Republic of China, State Statistical Bureaw, Statistical
Yearbook of China, vatious issues (Hong Kong: Economic Information Agency, various years); Republic
of Ching, Council for Agricalturat Planning and Development, *Taiwan Food Ealance Sheets, 1935-80,
‘Taiwan, 1981 (computer printout); Republic of China, Executive Yuan, Direciorate Genezal of Budget,
Accounting, and ics, Statistical Yearbook of the Republic of China, 1982 (Taipei: Republic of
China, 1983); United Nations, Department of [nternational Economic and Social Affairs, “World Popula-
tion as Assessed in 1982,” New York, 1983 {computer printout); and World Bank “Gross
National Product by Country Data Tape, 1061-80,” Washington, D.C., 1981.
Note:  Parts may not add 1o totals due to i
#In U.S. dollars per capita, using 1980 trend values of yeal GHP (based on 1961-80 data, 1970-81 = 100 and
jon estimates.

Bﬂverageamualgrowthmeofreﬂmpetapmdurlnslwlm
¢ Ratio of domestic production to total consumption of major food crops during 1676-80.
* Average per capita calorie supply during 1979-21 relative to the FAO-WHO recommended levels,

percent annuat growth of food production.
The very-slow-growth countries, which ac-
counted for @ 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. Similariy,
feod production growth lagged behind pop-
ulation increases, although but slightly, in
the rapid-growth countries. But production
growth outpaced population increases in
the slow-growth countries and, especiaity,
in the medium-growth category. The rate
of growih 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 2 pop-
ulation increase of 2.3 percent. The rela-
tively fast production growth in this group
again shows the infiuence 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-
{ood-importers group expanded by only 1.7
percent annually during 1961-80, compared
10 2 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,
bat it was well ahead of population growth
in both the marginally sufficient group fwhich
includes China) and the self-sufficient cate-
gory. The 16 countries belonging to the self-
sufficient category accounted for 6 percent
of the popuiatien and 11 percent of food
production of developing countries in 1980.
Except for the biased effect of the rapid
growth of food prodaction in China on the
output trends of the marginally sufficient
group during the 1961-80 period, food suf-
ficiency ratios and food production growth
fates 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 Worid
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 yeap—was
in the 100-109 percent group, which in-
ciudes 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-
treased much faster than population in the
two groups of countries whose average per
capita calorie supplies wereequal 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 cr 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 Werld 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 verylow-income countries and the
low-income countries would contribute 68
percent of the projected production of 1,471
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projected to
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tion, of which at least 80 percent would  at 1980 levels, the very-slow:
stem from population growth. The projected  the rapid-growth

food consumption of the middle- and high-

for developing conntries. This representsan  pand 2
increase of two-thirds over 1980 col
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Projections to 2000 based on the 1966~ -
80 trend growth in GNP per capita, show

income groups would be almost double their  growth and especially the medium-growth

consumption in 1980, For the middleincome  coundries would have surpluses,

requirements in 2000 due to population

countries in particular, the expanded food

that food demand would exceed cutput in
the very-slow-growth, medium-growth, and

growth alone would almost equal the pro-
jected food output of the group. Population

growth would account for at least 65 and
60 percent of the projected increase
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rapid-growth categories. The largest food
infood  deficit in 2000 is projected for the rapid-

surphis is
group, whose projected

growth countries (51 million tons). The only

group projected to have a foad
production by the end of the century would

exceed projected demand by 26 million

tons. No income-growth group is piojected

Projections of output and demand for  the slow-growth

demand in the middle- and high-income
the countries grouped according to income

growth countries, respectively.

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 more than double in
tion in the two middle categories: the food

deficit of the medium-growth countries js

projected to decrease by about 40 percent
and the surplus of the slow-growth group

substantial improvement of the food situa-
is projected to increase more than sixfold.

the rapid-growth group. Projections show

lion tons in the verylow-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 middie-income
countries could face sizable deficits in basic

point to a net production shortfall of 9 mil-
and high-income groups of Third World
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food staples. Compared to the 1980 short-
fails, the projected deficits would he nearly

=1
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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 couniries in 1980,

Food Sufficiency Ratio

More than three-fifths of the projected
preduction of basic food staples in the Third
World in 2000 wonld come from the mar-
ginally sufficient countries, which inciude
China. Less than 5 percent of the total pro-
jected output would be contributed by the
heavy food importers. Qutput projections
for both the heavy and light food impotters
would fll short of their expanded require-
ments in 2000 as the resuit of population
growth alone. With demand projected at
trend income growth, the marginally suffi-
cient group and the seif-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 titmes 1980 levels for the heavy and
light food importers. The projected food pro-
duction shortfall for the heavy importers is
£2 million tons and for the light importers
57 miftion 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-
G0 percent calorie sufficiency group is pro-
jected to expand between 1930 znd 2000
by 48 percent compared to 71 percent or
mote 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 nearty 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 weze 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-$0 percent calorie sufficiency category,

If production projections are matched
with demand projections at trend income
growth, the 4 millior ton deficit of the 90-
99 percent calotie sufficiency group in 1980
would change to 2 6 million ton surplus by
2000. The other three categories of this
typology are projected to face food deficits
of about 25 miilion tons each, Compared to
1980, the projected deficits of these groups
in 2000 show a fivefold increase for the
less-than-90 percent calorie sufficiency cat-
egory and small increases of about 3 million
tons each for the 100-109 percentand 110
percent-and-over groups.

8

GENERAL POLICY IMPLICATIONS

Past trends indicate that much of the
increase in food production of developing
countries during the 1960s and 19705 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

Pproduction 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 techmology is be-
ing extended through public expenditures
onirrigation, but complementaty 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 2lso 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 detived 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-Szharan
Africa and Asja, 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 Evestock 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 19605
and the iate 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 petiod, 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 Asiz. 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

“Blohn W. Mellor, “Third World Development: Food, Employment and Growth Interactions,” American journal

of Agricultural Economics 64 (May 1982): 307.
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Southeast Asia and the major reduction in
cerezl imports by South Asia in the late 1970s,

Changes in the growth rates of food pro-
duction and consumption in the Third Wotld
also led to changes in the relative vohumes
of food trade flows among the developing
regions, During 1976-80 Asia’s food exports
rearly matched those of Latin America, and
North Africa/Middle East replaced Latin
America as second to Asia in food imeports.
These trends may signal that Latin America’s
Tole 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 worty.

The output and demand projections of
basic food staples for Third World countties
point to a net production shorifall of about
70 million tons (76 million tons If China is
excluded] by the clese 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 1 million
tons a year between 1980 and 2000, These
projections suggest, however, that more
than 90 percent of the expansion in food
demand by the developing countries would
be filed by increases in production, especially
from Asia, where production is projected to
greatly exceed demand. The projected in-
¢reases 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 overall 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 2 number of countries, could resultina
sizable production shortfzll by the end of
the century. Crop vields in Sub-Saharan Af-
rica have remained low; their growth has

been extremely slow and in several coun- .

tries has even declined. The seedfertilizer
technology of the 1960s, which greatty ben-
efited other develcping 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-Szharan
Africa, especially the severe Saheliandroughts,
have constrained output growth in the re-
gion.24 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-S2haran 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 inciude -

about a fifth of the developing countries—
many in Sub-Saharan Africa. Their estimated
GNP per capitz int 1980 was fess 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.
Hudd:eston 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 1983 or, in relation to

yearly cereal imports, from 40 percent to

less than 10 percent.2® As intetnational pres-

“Ammprehaumdmtonofmetoodpmbhminmm,uﬂa may be found in: John W. Melkr,
Delgado, and mmmm&u Production in Sub-Saheran Africa (Baimore,
Md.: Johns Hopkins University Press for the International Food Policy Research Institute, forthcoming).

2 Barbara Huddleston, Closing the Cereals
Tnternational Food Policy Research Institute, 1984).
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Gap with Trade and Food Ald, Research Report 43 (Washington, D.C:

sure to alleviate poverty and hunger in the
Third World increases, food exports from
the developed to the developing economies
would include mare foreign assistance to
poor food-deficit countries, but the much
bigger portion will still be through commer-
cial trade.
Typologies of Third World countriesbased
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 fevels of less thar U.S,
$250 in 1980, GNP per capita growth rates
of less than 1 percent a year during 1961-
80, and calorie sufficlency ratios ofless than
90 percent of the FAQO/WHO recommended
requirements during 1979-81. These three
criteria are met sepatrately 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, , Mali, Mo-
zzmbique, Niger, Senegal, and Somalia in
Sub-Szhatan Africa; and Haiti in Laiin Amer-
ica. Based on previously cited assumptions
regarding growth of food output and per
capitz incomes in food projections, alt of
these 19 countries are projected to have
food shortages in 2000, their aggtegate 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 1 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 yields during the past two dec-
ades largely influenced the production trends
of Third World countzies 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 sustaining 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 19703 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 countzies, 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 thelong-term demand projections unless
offsct by faster-than-trend income increases
in the future. Alternative income-growth
scenarios show that if the 1961-80 trends
for each country were used, the gverall
slightly slower growth rate of GNP per capita
would result in a total food demand projection
for the Third World of onty 0.5 percent (1.3

- percent, if China s 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 it 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 préduction.

Another important element of Third
World projections of food demand relates
to the future use of basic food staples for
animat feed. The feed demand projections -
for developing countries used here assume
constant input-ouiput relationships in live-
stock and poultry 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
Werld animal production, would tend o
change input-output ratios over time. Al
though the changes may niot 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 mote than half
of the total meat production in developing
countries. 26 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 pencent 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 Iate 1970s indicate that
China accounts for more than a third of
both production and consumptior of devel-
oping countries and thus could easily alter
the overall food projections. Based on China’s
production trend over three decades, focd
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 2.1
percent in food demand for the same period.?
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
cutput is about the same as that of the rest
of the developing couniries, its projected

growth of food demand is considerably slower,

Iargely 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.

Tt is estimated that, if the assumed growth
rate of incomes and consequent increase in
per capita dernand for China do not change,
an average population growth rate during
1986-2000 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
prajected 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 prejected to be in slight surplus,
izt %%Jld easily be a food-deficit country in

000.

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 measutes can
be chosen to alleviate it. The potential food
gap can witimately be closed by accelerating
output growth in developing countries where
possible and by transferring food from the
developed to the developing economies
through commercial 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
would 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

% Toed and Agricultere Organization of the Unitted Nations, Production Yearbook, 1983 (Rome: FAQ, 1984]).
7 Ag explained In the notes on data and methodology (Appendix 1), major distuptions of agriculture in Chinz
during the early 1960s strongly bias food data for the general reference period (1961-80) of this study; hence,
the available estitnates for the longer period 1952-80 are used as the basis of the trend projections of

The data used to obtain the per capita consumption base level and income trends in projecting food demand start

from 1066, 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-
ingthe critical areas of the fiture 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 o 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
1o be pursued regarding changes in the pro-
duction of livestock and poultry products in
relation to changes in feed use in Third World
countries. Further research on the noncerezls,
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, 2 word of caution is in order
regarding the use of the Third Worid 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 shortterm variations in

food output may be viewed as random eceur-
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
tezson to believe that data biases from this
source are generally consistent over the
years. Also, overall improvement of the data
systemn in developing countries is a slow
process; revisions are usually implemented
gradully and any statistical refinernent 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 especiaily
so for the less-aggregated results, particulaily
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 detiving the food trends
and projections in this report are from the
FAQ international data system, which relies
mainly on the official statistical systems of
its member 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 stiil
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 beiter plans for meeting
their future food problems.
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APPENDIX 1:

DATA AND METHODOLOGY

Data

This study largely uses FAQ's interna-
tional data base for estimates on the produc-
tion, consumption, and trade of the basic
food staples in developing counizies. FAD
of income elasticities by commodity for each
couniry that are used in demand projections.
Population estimates and projections, as
assessed in 1082, 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 1080 trend
levels ang 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 countzies in the study, estimates of
income elasticities for China are from FAQ,
and GNP data are from the World Bank.
The estimates of the growth rates of GNP
per capita and of incotne 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 majot food crops for the years 1961
through 1965 are from the FAQ “Produc-
tion Yearbook Tape, 1975.” These estimates
were adjusted to agree with the averages
for this period shown in the 1979 data tape.
Estimates for 1966 and 1967 are from the
1981 tape and those for 1968 to 1930 are
from the 1983 tape.2? In examining produc-

tion trends, output data are aggregated for
cereals, for noncereals, and for major food
<rops as a whole. For this purpose, rice iz
given in husked form and the nonceresl 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 FAO “Agricul-
tural Supply Utilization Accounts Tape, 1981”
which provides estimates starting from 1966.
To better reflect the role of animal feed in

the total domestic utilization and trade of -

the basic food staples, bran and cakes of
<epeals and groundnuis have been inciuded
in znalyzing 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 commaodity spe-
cific, the demand projections are developed
by commeodity; 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 raies of per capita
iticome that are used in the projections for
a country are obtained from the 1966-80
annual estimates of GNP in constant dollars
£1980 =100).

28 Anmual data for 1961-65 were last published in 1975 but averages for these five years, which included revisio
were made available until 1979, The 1983 data tape starts with estimates for 1968. "

2 Husked rice is estimated at 80 percent of paddy and the conversion factors used for the noncereals are: potatoes,
ozo;mosoz;mmmmdmmmwmozs;m 1.00; groundnuts (in the shell),

1.05; and bananas and plantsins, 0.20.
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Methodology

Basic ¢alculations in the analysis of food
trends in this stody ate made from the aggre-
gates of country estimates to obtain growth
rates for country groups and for the Third
World countries as 2 whole. The data on
China are presented for the country as a
subregion of Asia. For projections to the
year 2000, calcutations are made for each
country and then aggregated for couniry
groups. Because errors at the country level
tend fo 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 countty groups make
use of the time-series datz 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 preduction data of 1961-30 1o
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 that the available data series span the
shorter period 1966-80. The general equa-
tion fitted to each data set is:

Y‘ = g? + bt' (1)
where

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

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

b = the siope of the fitted equation (also
equal to the legarithm of the value
one plus the armual 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

chatige are also used to estimate the relative
contributions of area harvested and ouiput
per hectare to output growth.

‘Trade Trends

The 196670 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
titne span of total change in the variable is
measured befween the mid-years of the two
periods.

Y. =Y, (1 +1), (2}

where

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

Y, = estimate of imports or exports in year
1, 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 ne country’s food
output Wwill decline after 1980; hence for
developing countries with negative
rates in production during 1961-80, the
trend estimate of food output for 1980 is
used as the projected production for 2000.

Consumption Projections

The projected consumption of major
focd 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 commeodity 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 = Cigan (1 + Ty'f!)zuy {3)

where

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

fy = annual trend rate of growth of per capita
GNP, and

7 = income elasticity of demand for the
commodity.

If the five-year-interval estimates of = 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 Se¢-
retariat.

Animal Feed. As in direct consumption
by humans, trend estimates of the per capita
use of major fond crops for animal feed in
1980 are obtained frem equation (1} and,
except for China, projected to the year 2000
using equation (3). In this case, however,
the income elasticity of demand 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 poultty 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 .

33 AvaZiable consumption data for China would give a

of feed use; besides changes in production
technology that will be discussed later in
this appendix, the composition of animal
production s 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 of its trend
drawn from the available 1966-80 data.3¢
Seeds, Waste, and Other Nonfood Uses.
The projected requirements for seeds, ameomts
for other nonfood uses, and allowances for
waste are based on indications from 1976-80
data. Quantities for seed use are projected
using the proportion of seeds to production
during these years. The amounts for non-
food uses, which are refatively smal?, and
Aliowances 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 FAO estimates of the income elasticities
of demand for basic food staples and assume
2 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 Worid countries, two scenarios

growth rate of feed use that is less than in South

mmmammmmmmmmmuummmmmmxmm&

in China suggest applying the alternative procedure of

extrapolating the 1966-80 trend of feed utilization in the

country. With this approach, the projected growth of feed ose in China would be faster than in South Asia but

slower than in East and Southeast Asia.
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are tried in recalenlating 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 1066-80 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 | amounts
te 1,533 million tons, or just hatf a percent
less than the iotel 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
Africa, and about 1.5 percent less in both
North Africa/Middie 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 scenatio, 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 1 percent in Central
Alfrica 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 countries 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
thiese countries.

Scenario 2 projections poriray the re-
sults of 2 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
ate all below the correspording 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
percent in Northern Africa. The size of the
decreases in Gemand projections among re-
gions and subregions umder this scenario
appears to reflect the relative importance
of income growth to projected food demand
among different country groups. Unlike in
the first scenario, increases in demand pro-
jections ¢could occur in scenario 2 only in
countries whese the averall income elasticity
of demnand for basic food staples is negative,

Alternative Feed Projections

As stated earlier, the demand projec-
tions for animal feed by Third Werld coun-
{ries other than China essentially follow the
projected growth rates of country dernand
for meat. This approach assumes 2 constant
technical relationship between feed use and
meat {livestock and poultry) production.
Input-output coefficients of animal praduc-
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 animat 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 hgures 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

basicfood staples to 2000
using feed projections
based on 1966-80 trends
Country Group Pemand  Change*
{million metric tons)
Developingoountries 1,(5331 ﬁ
Notth Africa/Middle East 170 -3
Africa 156 ]
Latin America 251 37

Soarces: Food and Agriculture Organization of the
United Nations {(FAO), “Agricultural Supply
Utilization Accounts Tape, 1981," Rome,
1982; FAQ, “Estimates of Income Elastici-
ties for Various Commodities by Country,”
Romte, 1979 {computer printout]; Republic
of China, Council for Agricultural Flanning
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 Assessedin
1982, New York, 1983 (computet pintoit);
World Bank, °Gross Naijonal Product by
Country Data Tape, 1961-80," Washington,

D.C., 1981.

Notes: Chmaisexcluded The change indicates the
difference from earlier demand projections at
trend income growth.

‘Relaﬁvempmlectedcmsumpﬁonw{thtrendmcome
growth [see Table 12). -

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 totzl 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 te the in-
crease are Latin America and Asia; differ-
ences for North Africa/Middle East and
Sub-Saharan Africa are comparatively smat-
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 reglons, 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 resultsin a projected growth
of meat consumption {or feed demand} of
8.3 percent a year, compared to a trend
grawth of feed use only half as fast.

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

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 io 7.5 percent. But with the
1966-80 trends of feed use, onty 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
consumnption growth and 5,3 percent oh 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 refatively 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 25-49 50-74 75-99 10.0Percent
Method of Feed Projection 2.5Percent  Percent  Percent  Percent  and Greater
{number of counityies)
Following meat consamption growth® 5 67 22 9 1
Trended 1966-80 data on feed use® 22 33 15 16 13

Sources: Food and Agziaﬂm Organization of the United Nations (FAC), “ Agricultural Supply Utllization Accounts
Tape, 1981, Rome, 1982; FAO, “Estimates of Income Elasticities for Various Commodities

Reme, 1979 (mmpmmpnntmnl.

cammﬂmmmmmmbm

Republi
“Tajwan Food Balance Sheets, 1935-80,” Taiwan, 1981 {computer printout); United Nations,

of Intermaticnal Economic and Social Afaits, “World P

Departmen
as Assessed in 1082.° New

York, 1983 {computer pmlmut). and World Bank, "Gross National Product by Countty Data Tape,

1961-80,7 Washmgton,
Notes: China is excluded.

*This approach is used in projecting feed use in this study.
YThe 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 favers the
use of the more conservative approach, which
essentially follows the projected growth rates
of meat consumaption 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 FAO’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,
aceounting for most of the developing-country
population outside China. For the commodi-
ties covered by the FFPRI 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 agriculiural
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, Qutput
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-
sumaption. Upper bounds for production are
also set for countries whose trend output
projection exceeds that in scenaric A, and
for consumption, for countries with rapidly
rising per capita calorie intake.
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Both AT 2000 and JFPRI projections are
developed from country data and apply sim-
flar lower bounds in production. However,
they differ in other aspects, inchuding a slight
difference in the span of the observation
period, the FAQ study using data for the
years 1961 te 1977. The AT 2000 produc-
tion projections use scenario A levels as upper
bounds, wheteas projections in this study
are made strictly on the basis of historical
output trends, assuming that area harvested
and vield per hectare woutd jointly contrib-
ute to their achievement. On the consump-
tion side, the AT 2000 report indicates that
per capita foed consumption levels in 1980
serve as lower Omits 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 annuazl growth in per capita
income for the consumption projections of
these countties, The AT 2000 trend pro-
jections also apply upper limis te 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 cutput 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 mifled form and the non-
cereals covered by IFPRI expressed in their
nateral weights. In matching the results of
the iwo 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 hased on the ratio of the trend ceteal
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 comsumption 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 cereat
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 FAQ
projections to 2000
of preduction and
consumption of cereals
and major food crops

Production or AT20005cenatios  IFPRI
Consumption A B Trend Study

(million metric tons)
Cereals

lér:ducmn' ggs 744 679 787
nsumnption 1 851 818 867
Food $92 575 ... 488
Others 309 276 ... 37%
Netbalance -63 -107 -~136 -80

Major food crops
Production 1,02 927 ... 967
i 1,084 1027 ... 1,037
Net balance =52 -100 vas =70

Sources: mmd Agriculture Organi?ﬁon o; g}g
(Rome: FAD, 1061}, )

Notes:  FAO's AT 2000projections are for 20 develop-
ing countries covered by the study. The “A™
profections assumne that those countries will
reach the targets for economic gowth of the
U.N, International Development Strategy and
that agricultural outpit will increase substan-
tially. The "B" projections assume more
modest growth in both agriculture and the
whole economy. The trend scenario extrapo-
lates from past trends, but with upper and
fower bounds.

mand projections, the difference in the results

of the two studies may be traced to the

methods used in projecting the items of nti-

lization, especially animat feed. As shown
by the table, the AT 2000 projections of
cereal demand under the two scenatios aver-

age about 585 million tons for food and

about 290 miBion {ons for feed and other
uses. It is notable that the [FPRI cereal pro-
jections for direct use as food are even less
than those for scenario B of the AT 2600
study and may be more in line with FAQ's
unreported trend scenario projection. The
mzjor difference between the projections of
cereal consumption of the two studies is in
the uses other than food (largety for arimal
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 procedute 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 develeping
countries that have experienced rapid in-
creases in incomne.

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 10 million
tons.

The AT 2000 projections of the net cereal
deficit in the 90 developing countries range
from abowut 65 million tons in scenario A to
more than twice that amount in the trend
scenario. The approximate IFPR] projection
of the net cereals gap for these countries is
about 80 millior tons. For basic food staples
as awhole, the net production shortiall pro-
jected by IFPR is about 70 million tons com-
pared to 55 million tons in scenario A and
1060 million tons in scenario B, The reduced
deficits shown for the major food crops re-
ilect the projecied net surpluses in noncersal
food erops, 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 i comparahility between
the food projections of FAQ’s AT 2000 2nd
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 be
higher than these in AT 2000 due to the
constraints imposed by the FAQ 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
scenatio A and the modest-growth scenatio B.
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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
Countey Group Total Food TFeed® Uses® Total TFood Feed® Uses®
{miliion metric tons)
Developing countries 6150 4293 870 93.7 8445 5864 1333 12638
Asia 4209 3165 438 60.6 5839 4378 66.3 79.7
Chinz® 2062 1573 224 265 2069 227.1 344 354
South Asia 140.7 1049 125 233 183.6 1367 164 305
East and Southeast Asia 739 543 89 10.7 103.3 74.1 154 13.8
North Africa/Middle East 549 303 129 112 80.9 443 21.1 156
Northermn Africa 193 12.3 32 33 295 18.8 62 4.4
Westem Asia 356 180 9.7 7.9 514 255 14.9 111
Sub-Saharat Africa 602 428 34 140 749 54.6 a6 158
West Africa 282 18.6 1.3 83 353 244 18 2.1
Central Africa 9.6 79 03 14 12.6 102 0.5 18
Eastern and Southert Africa 224 163 1.7 43 27.1 19.9 23 49
Latin America 70.1 392 270 129 106.8- 497 413 157
Mexico and Centrat America® 209 120 53 26 313 173 166 35
Upper South America 447 217 150 30 50¢ 272 23.0 9.7
Lower South America 135 4.5 6.0 23 155 53 1.7 25
Sources: Food and Agricaiture Organization of the United Nations, “Agricultural Supply Utilization Accounts Tape,
1981,” Rome, 1982; and Republic of Chinz, Council for Agricuitural Pianning and “Tai

afwan

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.

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

2 Feed includes bran and cakes.

b Other uses inciude 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 inciudes the Caribbean.

Table 20—Domesticuse of cereals and majornoncereal food crops, by region,

1966-70 and 1976-80 averages
Total . Food Feed
Period/Countty Group Cereals Noncereals Gereals Nomceregls Cereals Noncereals
(milllon metrictons}
O o, 3293 794 217.7 543 56.9 78
Developing coun A
Asla 185.0 29.6 1374 217 18.6 29
Norih Aftica/Middle East 51.9 29 28.7 2.1 126 0.3
Sub-Saharan Africa 342 259 24.6 183 2.7 0.6
Latin Ametica 58.2 2168 270 122 230 4.0
1976-80 average -
countries 455.2 044 2040 65.3 9.6 9.3
Asia 250.1 36.8 184.0 26.8 279 39
North Africa/Middle East 76.3 4.6 410 32 20.6 0.5
Sub-Saharan Africa 43,1 319 317 229 37 0.8
Latin America 85.6 212 373 12.5 37.3 4.0

m:%mmﬁommamummm'wmmmmm,
” Rome, 1

Notes: China is excitded from this table. Parts may nt 24d to totals due to reanding,

* 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 Ceateals  Noncereals
{million metric tons)
1966-70 average . ’
ing countries 28.83 2135 7.48 4059 39.96 1.04
[Exciuding China) {26.85) {1951} {7.34) [3%.16) (34.15) {Lo1)
Asla 9.61 7.14 247 23.78 23.41 037
(Excluding China) [7.63) {530) (2331 (1795  {17.50) 0.34)
North Africa/Middle East 1.95 1356 059 674 6.53 021
Sub-Saharan Africa 3.59 1.03 2.86 260 247 0.13
Latin America 13.38 1181 157 7.87 754 033
1976-80 average
Developing countries 37.47 2763 9.84 75.36 73.78 158
[Exchuding China) 35.80) (26.07} (9.73] 63.06) (61.52) (1.54)
Asia 1598 10.06 592 32.24 3173 0.51
{Excluding China) {1431} 8501 {581} [19.94} {19.47) {0.47)
North Africa/Middle East 222 1.43 0.79 19.28 18.84 044
Sub-Saharan Africa 1.86 076 1.09 6.25 6.14 011
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 Burea, Statistical Yearbook of
China, various issues {Hong Kong: Economic Information Agency, various years); and Republic of China,
Councit for Agricutturat Planning and Development, “Taiwan Feod Balance Sheets, 1935-80," Taiwan,
1981 (cotmputer printout]. :

Notes: Trade in bran and cakes for feed use is included. The noncereal components of trade are cotivested
to wheat equivalents based on calotie content. Parts may not add up to totals due to rounding..

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

_ Trend Estimates for 1930 _ Projections to 2000*
Country Group Total Food Feed Others Total Foed Feed Others
(tnillion metric tons)

Developingcountties 901.0 6242 1444 1322 15397 9511 356.8 2317

{Excluding China) (583.3) @380.1) (107.3) (959 (,0459) (605.7) (268.1) Q172.])
Asia 6220 4672 719 82.9 983.1 677 169.8 X

(Exciuding China} (30421 (223.1} [(345] (40.6) (489.3) 3318 (8.1} (76.4)
North Aftica/Middle Bast 85.9 47.5 222 16.2 182, 778 720 329
Sub-Saharan Africa 78.8 573 4.9 16.6 1605 1139 144 322
Latin America 1143 522 45.7 16.5 2135 822 100.7 30.7

Sousces: Food and Agriculture Organization of the United Nations (FAQ), “Agricultural Supply Utilization Accounts
Tape, 1981,” Rome, 1982; FAQ, *Estimates of Income Elasticities for Varlous Commodities by Country,”
Rotne, 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 Socal Affairs, “World Population Prospects a5 Assessed in 1982, * New
York, 1983 (computer printout); and World Bank, "Gross National Product by Country Data Tape,
1961-80," Waskington, D.C., 1981, 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,

2 projections for food and feed are based on 1966-30 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® Swplus Deficit  Ealance®

{miltion metric tons}

Developing countries 248 76.6 -51.8 nz7 1862 ~58.6
Asia 114 303 =189 810 205 514
China P 15.0 -15.0 7.0 ver 70
South Asia 0.4 3.7 -33 23 8.8 135
Eastand Sontheast Asia 1.0 11.6 0.6 516 20.7 3009
North Africa/Middle East 1.0 19.9 -18.9 0.8 647 -63.9
Northemn Africa e 10.6 =-10.6 0.8 337 -32.9
* Western Asia 1.0 93 =33 wae 310 ~318
Sub-Saharan Aftica 32 9.0 -9 6.9 53.7 =458
‘West Africa 02 49 ~4.7 e 363 =363
Central Africa 0.3 12 -0.9 36 37 ~0.1
Eastern and Southern Aftica 2.7 29 -0.3 33 13.7 —~104
Latin America 9.2 174 —82 260 382 9.3
Mexico and Central America® 0.1 45 4.4 6.8 83 =75
UpperSouth America 0.1 11.6 ~I1L5 1.8 280 -26.2
LowerSouth America 9.0 14 7.7 26.4 20 245

Sources: FoodandAgn Organization of the United Nations {FAQ), Amwm&mummm
Tape, 1981,” Rome, 1982; FAO, “Estimates of Income Elasticities for Various Commodities es by Country,”
Rome,lm[oompmmm' FAQ, "ProducnnnYearbookDm'l‘ape, 1975,1979, 1981, and 1983,”
Rome, 1976, 1980, 1982,aud 1984; FAO, Production Yearbook, J983[ane, FAD 1984}, People’s
Republic of China, Statistical Burean, Statistical Yearbook ssues {Hong

of China, various
Economic Information Agency, various yars),lhpubﬁc Chma,Cwuﬂfw Planning and
Development, “Taiwan Food Balance Sheets, 935-80 Taiwan, 1981 (compmerpﬁntcut],kepuﬂk
of China, Executive Yuan, Directorate General Accounting, and Statistics, Statésticaf Yearbook
ofﬁeRepuwcqfazma, i982(faipei.Repuhlicof{mha,l983},UnitedNauons,Deparmento!
International Economic and Social Affsirs, “W PoﬁbnmasminIM‘New
York, 1983 (computer prlnr.ont] and World Bank, * National Product by Country Datz Tape,
1561-80," Washingten, D.C., 1!
Notes Parlsmaynotaddtawtalsduewmmg,

'mmmdﬂmmmmtwwml%l%MMdmdpmm
based on 1966-80 trend income growth.

b Net balance Is surpluses minus deficits,

Table 24—Projected average income elasticities of demand for basic food
staples and annual growth rates of GNP per capita, by country,
1980-2000

Annwal Growth Income Elasticity of Pemand
Rate of GNP : for Basic Food Staples®
Country PerCapita” FoodUse FeedUse
(percent)

Afghanistan 0507 0.04 1.08

Ageria 420 0.05 1.01

Argeaton ol 00a 009

Bangladesh 0.50° 0.09 1.03

Benin 0.36 0.15 112

Bhutan 0.50° 018 123

Bolivia 1.84 0.15 0.89

6.00° 0.17 0.78

Brazil 6.00° 0.05 0.43

‘Table 24—Continued
Income of Demand
g e
Country PerCapita® Food Use Feed Use
(percent}
BurkinaFaso 1.24 030 1.24
Burma 1.77 0.02 1.i2
Burundi 3.06 316 wn
e Acan e Y 010 028
Central African . .
Chad 0.50° 033 091
Chile 0.50° -0.13 052
Chima 3.66 217 0.89
Colombia 3.67 0.20 0.57
Congs 1.33 0.14 0.89
Costa Rica 3.9 024 0.60
Cuba 4.4¢0 ~0.14 044
Cypras 6.00° -0.10 032
Dominican Republic 4.49 0.23 0.93
Ecoador 527 022 0.91
Egypt 3.87 0.05 0.89
ElSalvader 1.08 gﬁg g:gg
Ethiopia 0.83
Fii 4.03 0.3 .41
Gabon 5.56 012 0.21
Gambia 235 0.07 0.93
Ghana 0.50¢ 0.17 1.02
Guatemala 286 002 0.75
Guinea 1.14 0.27 1.20
Guinea-Bissau 0.50 0.04 0.93
Guyana 133 0.13 1.08
Haiti ¢.71 0.44 1.05
e e o
&, -1
India 1.51 027 1.13
Indonesia 5.14 -0.14 1.27
iran 6.00° -0.05 0.47
Irag 6.00° 0.04 0.90
Ivory Coast 2.62 =0.11 0.96
Jamaica 0.50° -0.13 039
Jondan 5.81 0.16 125
Kampuchea 0.5¢° 032 1.25
Kenya 248 .16 0.89
Korea, Democratic
People’s Republic of 3.50 -0.13 115
Korea, Republic of 6.00¢ 0.00 0.47
Kuwait 0.50¢ -0.08 0.39
Laos 1.80 0.22 0.98
Lebancn .10 =0.13 0.62
Lesotho 6.00° 0.34 1.13
© Liberiz 1.53 031 1.03
Libya 0.50° -0.19 0.67
Madagascar 0.50° 024 0.99
. 2 =1t i
1 X X
Mali 212 0.21 0.94
Mauritania 0.50° 0.46 0.90
Mauritius 423 0067 1.10
e % 030 830
Mongplia
Merocco 341 =0.12 1.08
Mozambique 0.50¢ 0.24 113
foontinued]



Table 24—Continued
Annual Growth Income
Rate of GNP forBasic Food Staples?
Country PerCapita® FoodUse FeedUse
{percent}
Namibia 0.50° ~0.09 0.94
Nepal 0.50° 0.17 123
Nicomagua D.50¢° L.lG 0.52
Niger 0.50° 0.09 1.02
Nigeria 455 0.08 101
Oman 5.99 —0.06 0.39
Pakistan 234 0.00 093
2.16 —022 0.53
Papua New Guinea 1.0t 0.04 9.41
423 015 0.12
i 5 o oz
s X 71
Réunion 1.43 0.30 0.90
Rwanda 230 .11 1.09
Sandi Arabia 6.00° =0.09 030
Senegal 0.50¢ 0.92
SierraLeone 1.27 0.20 1.17
Singapare 6.00° -0.20 032
Sotnalia 0.50° 0.38 0.84
Srilanka 245 0.10 1.37
Sudan 0.50° 030 0.77
Surinam 5.17 0.13 0.71
Swazitand 522 0.14 0.78
Syria 5.55 ~0.16 0.62
“Tanzania 182 0.05 103
Thailand 4,35 -~0.05 0.41
T 0.50° 0.13 106
Trinidad and Tobago 425 0.09 0.52
5.63 —0.28 0.91
3.52 -0.30 0.96
Uganda 0.50° 0.28 1.05
Uruguay 2.30 0.09 0.05
Yenezuela 233 0.13 643
Vietnam 0.50¢ 0.25 130
Yemen ArabRepublic 6.00° 0.23 0.88
Yemen People's
Republic 6.00° 0.38 0.91
Zzire 0.50¢ 0.19 0.88
Zambia 0.50° 0.4 0.78
Zirebabwe 0.50¢ -0.18 0.94
Sources: Food and

Agriculture Organization of the United Nations (FAO), “Agricultural Supply Utilization Accounts
Tape, 1981,” Rome, 1982; FAD, “Estimates of Income M)usmvm Commodities by Country,”
Rome, 1979 (computer printout); Republic of China, Council for Development,

as
York, 1983 fcomputer printout); and World Bank, “Gross National Product by Country Data Tape,
1961-80,” Washington, D.C., 1981. Consumption datz for the People’s Republic of China were provided
by Bruce Stone of the International Food Policy Research Institute.
"lhemrageannualgmnhrateofmlcmperaphadnﬁngl%ﬁ»aowaswed.cmwmmforxamym
and Vietnam are assymed to be at the minimum.
> Estiraates for feed use are those of meat a5 proxies. For
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Table 25—Projections of demand for major food crops to 2000 based on
afternative income growth rates, by region and subregion

Projected Demand in 2000 RelafiveChange*
Region/Sabregion Scenariol Scenarioll Scenariol Sceparioll
{million medric tons} (percent)

Developing countries 1,532.8 14913 =0.5 -3.1
Asia : 983.5 958.6 0.0 -2.%
China 500.6 4823 14 - =23
South Asia 305.8 3024 -12 -23
Eastand Sowtheast Asia 177.0 173.7 -15 -33
North Africa/Middie East 180.0 . 1729 ~15 ~5.0
Northern Aftica 65.7 64.0 3.7 —6.2
Western Asia 1144 108.0 =01 -57
Sub-Saharan Africa 1593 157.6 -0.7 ~1.8
West Africa 739 73.8 -2.2 -24
Central Africa 251 259 —0.3 =12
Easternand Southern Africa 60.2 58.9 1.2 -1.2
Latin 210.0 203.1 -6 -4.9
Mericoand Gentral America® 65.1 61.7 0.6 -4.6
Upper South America 1225 ,119.0 -32 =59
Lower South America 224 23 0.0 -0.4

Sources: Food and Agriculture Organization of the United Nations (FAQ), “Agriadun-al&mllﬁlizaﬁwmg
Tape, 1981, Rome, 1982; FAO, “Estimates of Income ELzsticitles for Various Commodities by Country,
Reine, 1979 (comperter pintout); Republic of China, Council for Agticultrnl Planning and Development,
“Taiwan Food Balance Sheets, lOSS-S&,'T%ﬁI [compqﬁerpnnm];gmedﬂmn;s,lm. zent
of Intermational Economic and Social Affairs, Population Prospects as Assessed
York, 1983 (computer pﬂm’?&hfm World Bank, “Cress Mational Product by Country Data ‘Tape,

? Washington, D. .

Notes: mmtmewm&ésmmmmmsmgmmelmlmm
mmmacmwmmMm%mmnwamdmmmszs
percent slower than the 1966-80 trend of per capita

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

of GNP per cepita and Scenario 1 or IL. .

® Mexico and Central Americz includes the Caribbean.

75





