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FOREWORD

The International Food Policy Research
Institute (IFPRI) has undertaken a series of
analyses of developing-country trends in
food production, consumption, and trade
oriented to diagnosing the nature, magni-
tnde, and components of the food problem.
Research results indicate the possible ex-
tent and location of future critical supply-
demand imbalances in the Third World and
are used by IFPRI specifically to identify
food policy research issues and areas. A food
gap analysis of the develeping-country rends
in food staples will soon be published as part
of this effort. The present repoit deals with
livestock products. Both of these studies
use datz from the Food and Agriculture
Organization of the United Nations as the
basic element of analysis.

Consumption of livestock products is
claiming increased shares of food budgets
in developing countries, particularly in those
countries with relatively high incomes. And,
if per capita incomes continue to grow rapidly,
these trends are likely to be intensified. Sev-
eral Third World countries are meeting the
increased de.nand for livestock products
through accelerated domestic production.
From an equity standpoint, the appropriaie
strategy to be adopted for this accelerated
growth is the development of small-scale,
labor-intensive rural livestock enterprises
that contribute to increased rural incomes
and employment. This accelerated livestock
production will result in a more rapid increase
in the derived d~mand for feedgrains, which
in turn will Fave large implications for the
food secr.ity of the developing countries.

Lurecognition of its important role, live-
styck production forms an integral part of
IFPRI's food rap analyses. This research
report analyzes the past trends in produc-
tion, consu.nption, and trade in the principal
livestock products—meat, milk, and eggs—
in the Third World countries. Demand pro-
jection are based on the continuation of
per capita income growth trends during
1966-77, which was a period of rapid income
growth for the Third World countries. Ques-
tions are raised whether this assumption is
cealistic in view of the generally poor per-
formance of these countries during 1980-83
and particularly in view of the slow economic

growth in Sub-Saharan Africa and Latin
America.

IFPRI's food gap analyses attempt to focus
Jttention on the dynamics of the demand-
supply relationships as developing countries
accelerate their income growth. Thus a dy-
natwic assumption is useful. [t may also be
quite realistic, keeping in mind the structural
adjustments that are being undertaken in
many Third World countries and continued
improvement in the productivity of resources
and their use. It may, however, be true that
the shontfall between the projected and actual
growth during '977-83 may not be made up
during 1963-90, and the projected demand
estimates may not be realized until a later
time. In helping 10 address this issue, Sarma
and Yeung also project the demand 1ur live-
stock products using an alternative income-
growth scenario that is 25 percent less than
the 1966-77 trend growth.

The projections of production and con-
sumption and the difference between the
two are not to be taken as forecasts of what
will happen in 1990 and 2000. It is in the
nature ot projections that they rely on a
number of assumptions. Nevertheless, the
results of the study are thought to indicate
the probable direction and the pace of future
changes, though not necessarily their precise
magnitudes.

The main conclusion of the reportis that
if per capita incomes grow rapidly in the
Third World countries, even if output con-
tinues to grow at the past rate, the projected
gaps between the demand and supply of
meat and milk could be very large in both
1990 and 2000, in all four developing re-
gions. Thus more intensified efforts are
called for ro accelerate production growth,

The trends analysis extends over pro-
duction, consumption, and trade for 3 types
of products, 4 regions, and 10 subregions
during the period of the early 1960s and mid-
1970s. 1t is only such detailed analysis of
past trends that can throw light on prospects
for the future.

John W. Mellor

Washington, D.C.
April 1985
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SUMMARY

As per capita incomes rise in Third World
countries, the demand for livestock prod-
ucts—imeat, milk, and eggs—not only rises
faster than that for cereals in these countries
but also more rapidly than demar..i for live-
stock products in the developed countries.
This in turn influences the demand for ce-
reals and other staple foods used as livestock
feed. Livestock production is also an im-
portant source of income and employment
in the rural sector; it helps to meet equity
objectives by contributing cash income to
small farmers in the Third World. Besides
providing draft power and manure, livestock
in developing countries convert many agri-
cultural wastes and hy-products into food.
Finally, livestock products contribute to ex-
port earnings, particularly in Latin America.

The developing countries (excluding
China) included in this study account for
about half of the world’s population, but
they produce only about one-fifth of the
world’'s meat, milk, and eggs. And the total
and per capita output of these products differ
widely among the different regions and
countries within the Third World.

A higher percentage of the total stock s
slaughtered for meat each year in the de-
veloped countries: about one-third of the
stock as opposed to one-tenth in the devel-
oping countries. About 25 percent of cattle
in developed countries are dairy animals,
which is double the share of milch cows in
developing countries. Moreover, yields tend
to be smaller in developing countries. Car-
cass weights of slaughtered animals in the
study countries are about 70-75 percent of
the weighte in developed countries, and milk
yields are just 20 percent. Again, yields vary
widely among and within regions.

This study covers 104 developing coun-
tries in Asia, North Africa/Middle East, Sub-
Saharan Africa, and Latin America, and sub-
regions of each of these regions. Data are
also divided into country typologies based
on per capita income and its growth. Past
trends are based on averages for 1961-65
and 1973-77.

Between 1961-65 and 1973-77 production
of meat in the developing countries increased

atan average annual rate of 2.9 percent, milk
at 2.5 percent, and eggs at 5.3 percent, while
population increased at an average rate of
2.6 percent a year. The high growth rates for
egg production reflect technological ad-
vances in poultry farming and the rising
demand for poultry production in Third
World countries. During the same period,
poultry’s share of total meat production
nearly doubled in Latin America and increased
by 75 percent int North Africa/Middle East,
by 40 percent in Sub-Sanaran Africa, and by
30 percent in Asia.

From the early 1960s to the mid-1970s
consumption of meat increased at an average
annual rate of 3.2 percent a year, milk at 2.6
percent, and eggs ot 5.5 percent. During the
mid-1970s beef and buffalo meat constituted
nearly 50 percent of the meat consumed,
and pigmeat and poultry about 18 percent
each. Mutton and goat meat accounted for
the remaining 14 percent.

During this time meat exports increased
oniy slightly, while meat imports rose almost
80 percent. Consequently, the net trade sur-
plus in meat declined tcomn 0.8 million metric
tons to 0.3 million metric tons in carcass
weight. Although milk exports quadrupled.
milk imports also increased dramatically.
The 1iet milk deficit of the study countries
increased from 4.9 to 8.9 million metric tons
in fresh whole milk equivalents. Developing
countries usually do not trade in eggs, relying
on local egg supplies. Nevertheless, netim-
ports of eggs increased from 42,000 metric
tons inthe early 1960s to 109,000 metric tons
in the mid-1970s. North Africa/Middle East
accounted for nearly half of the imports in
the latter period.

Projections of output to the years 1990
and 2000 are extrapolations of 1961-77 trends.
Direct consumnption by humans is projected
using trend  stimates of per capita consump-
tion in 1977, per capita growth in income
during 1966-77, income elasticities of de-
mand, and projected populations in 1990
and 2000. The two oil shocks of 1974 and
1979-80, the ensuing recession, protectionism
in developed countries, and mounting deht
repayment. problems slowed economic growth



in developing countries. Because of the
unusually low growth that resulted during
1980-83, doubts have been expressed as to
whether it isrealistic to assume that 1966-77
growth rates will continue. Keeping in view
the structural adjustments being undertaken
in several Third World countries and im-
provements in the efficiency of resource
allocation and use, it is equally unrealistic
to assume that the slower growth of 1960-83
will continue. Moreover, the food gap analy-
ses of the International Food Policy Research
Institute are particularly concerned with the
food sittation if the developing countries
succeed in accelerating their income grow:h.
However, to allow for slower average growth,
demand projections have also beeni made
on an alternative assumption of per capita
income growth 25 percent less than the
1966-77 trend.

If historical trends in the output of live-
stock products continue, the developing
countries are projected to produce about 36
million metric tons of meat, 131 million
metric tons of milk, and 8.4 million metric
tons of eggs by the year 1990. The total re-
quirements for livestock products in 1990,
however, are projected to be about 44 million
metric tons of meat, 166 million metric tons
of milk, and 8.7 miliion metric tons of eggs.
assuming that the 1966-77 trends in per capita
income continue in the future. Thus the gaps
between the projected output and demand
in 1990 are estimated at 8 million metric tons
of meat, 35 million metric tons of milk. and
about 30,000 metric tons of eggs.

If these trends continue beyond 1990,
the deficit in meat supplies is projected to
rise to 21 million metric tons and that in milk
to 64 million metric tons by the year 2000.
The suppiy and demand of eggs should be in
balance.

Excent for eggs in Latin America, all the
develop:ng regions are projected to have net
deficits in the major livestock products by
1990. By 2000 the projected gaps could be
two to three times larger in ali the regions for
meat and in the regions of Asia, North Africa/
Middle East, and Sub-Saharan Africa for milk.
In Latin America, the projected deficit for
milk in 2000 could be smaller than that in
1990,

If income growth turns out to be 25 per-
cent slower than the 1966-77 trend but pro-
duction trends remain on target, the projected
gaps might be reduced to 10 million metric
tons of meat and 43 million metric tons of
milk, and eggs might even show a surplus in

10

2000. Latin America is projected to show sur-
pluses under this assumption, whereas the
three other regions would continue to be
deficit in meat and miik in 2000.

These projections are not intended to
serve as forecasts, but only as signals of the
supply-demand imbalances possible under
certain assumptions. Thus they serve as in-
dicators of the domestic supply gap, partic-
ularly under constant prices, or alternatively
as indicators of the import requirements
from world markets.

A global study undertaken by the Food
and Agriculture Organization of the United
Naticns (FAQ), Agriculture: Toward 2000, shows
net production and consumption of livestock
products to be nearly balanced by the year
2000, whereas the projections in this report
show a large gap. The difference arises mainly
because of the downward adjustment made
by FAQ in the estimates of the demand for
meat and milk for countries where they
judged that the constant price demand es-
timates were unrealistic and where the in-
come and halance of payments would not
permit large-scale imports. The projections
of demand here, however, are based on a
constant price assumpticn.

Unless the large gaps projected between
supply and demand in the developing coun-
tries are filled by accelerating output growth
or by transferring food fiom the developed
countries or other developing regions through
trade or aid, prices will rise, possibly causing
poor consumers in some of the Third World
countries to suffer. In countries where large
imports of livestock products are not feasible
because of foreign exchange constraints,
every effort must be made to accelerate
domestic production. In many countries,
potentinl for rapid growth of output exists
through application of new technology and
labor-intensive livestock production, espe-
cially for poultry. In those countries where
land is not a constraint, large-scale develop-
ment of ruminant production is feasible,
Even here the productivity of existing pasture
and grazing lands needs to be improved. Live-
stock policies need to be reoriented with a
view to providing improved access to insti-
tutional credit, production inputs, veterinary
and health services, marketing facilities,
and appropriate input und output price potl-
icies. Allocations of resources to livestock
research need to be increased. In some re-
gions, Laiin America, for example, clearer
signals of strong demand for livestock prod-
ucts could elicit an impressive output re-



sponse. In each region appropriate programs
suited to the conditions and the species of
animals need to be developed.

Apart from the large investments required
for these programs, the effects of accelerated
livestock production on the derived demand
for feedgrains should also be considered. In
some countries coarse grains (including
niaize) are consumed by people, and their
increased use as livestock feed implies a
diversion from food supplies. Competition

between the two uses might result in higher
prices for coarse grains that could cause
hardship to vulnerable sections of the pop-
ulation. Greater emphasis should therefore
be placed on research and technology to
improve yields of feedgrains and feed effi-
ciency. In ~ddition, the scope for substitution
of noncereals such as cassava with protein
supplen. _nts for cereals in concentrate feeds
needs to be explored.

11
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INTRODUCTION

Livestock products, such as meat (in-
cluding poultry), milk, and eggs. contribute
about one-sixth of the calories and one-thiid
of the proteins in the per capita food supplies
in the world; the halance comes froin vege-
table preducts, The per capita consumption
of livestock products is, however, four to five
times higher in the developed countries than
in the developing countries.

In the developing countries the income
elasticity of demand for livestock products
is high compared wiih that of cereals. It is
also kigh compared with that of the developed
ecenomies. This implies that with rising per
capita incomes, the demand for these prod-
ucts would rise faster in the Third World
countries, influencing in turn the demand
for grains and other staple foods used as live-
stock feed. In 1977 nearly 60 percent of the
total domestic utilization of cereals in the
developed countries was for livestock feed,
compared with only 18 percent in the de-
veloping countries. The rapid increase in
the demand for fecdgrains is likely to further
aggravate the tight food supply situation in
many of the Third World countries in the
coming decades.

In the rural sector livestock are an im-
portant source of income and employment.
They help meet tne equity objective of rural
development through their contribution to
the cash income of small farmers in several
developing countrics. Besides assisting in
crop production through provision of draft
power ar. » manure for improving soil fertility,
some animals and birds convert waste and
by-products of crop production inte edible
food. Livestock represent the only way in
which the natural vegeration that covers

large parts of the world, such as the savanuas
and cerrados of South America, can: be con-
verted into products rhat can be used by
man. Because of the high quality of protein
they contain, livestock products alsa improve
the quality of the diet. Lastly, these products
contribute to export earnings, particularly in
Latin America. It is in this context that an
analysis of production and consuraption of
livestock products in the Third World coun-
tries, past trends as well as future prospects,
ass.umes significance.

‘This report covers 104 developing coun-
tries «f which 21 are in Asia, 19 in North Afvica/
Middle East, 40 in Sub-Saharan Africa, and
24 in Latin America.! In addition to these
four regions, the developing countries are
divided into smatler geographical areas
denoted as subregions and also into typolo-
gies based on per capita income and its
growth.? The countries of each region, sub-
region. and typology and the percentage of
total population covered by each are given
in Appendix 1, Table 21. The livestock prod-
ucts include meat (beef, veal, buffdlo meat,
mutton, and goat, pig, and poultry meat);
milk (cow, buffalo, sheep, goat, and camel)
and miltk products (expressed in whole milk
equivalents); and eggs (hen and others)3
Offal and slaughter fats are exchuded. The
bulk of the data used in this analysis is from
the Food and Agriculture Organization of
the United Nations (FAO)E

The analysis of past trends is generally
hased on the averages for 1961-85 an<4 1973-
77. Projections of output to the years 1990
and 2000 are generally extrapolations of
1961-77 trends. Quantities that will he 1e-
quired for consumption by the human pop-

' The present study excludes Chindg frum its scope mainly because of data problems. According to the FAQ Production
Yearbook. 1980, China (including Taiwan) produced 215 million metric tons of meat, 7.2 million inetric tons of milk,
and 4.4 million metric tons of eggs in 1979 (Food and Agriculture Organization of the United Nations, FA0O Production
Yearbook, 1980[Rome: FAQ. 1981]). But these estimates ditter considerably from those published by the People's
Republic of China {even after allowing for the output of Taiwan hased on their official statistics). No consistent and
comparable time-series data on livestork products for enainland China based on government series are yet available.

? Inthe case of meat an additiondl typology based on the country’s net trade situation in meat in the mid- 1970s is

ais0 presented.
3 The study does not incluae fish.

* The current situation presented in Chapter 3 uses 1979 data from the FAQ Production Yearbook. 1980

12



ulation are projected for each commodity by
taking into account the estimate of 1977 per
capita consumption based on the trend dur-
ing 1966-77, the trend growth rate of per
capita incomes during the same period, and
the relevant income elasticity of demand. To
these estimates are added aliowances for
wastage and spoilage for milk and eggs, milk
used as feed, and eggs required for breeding.
The projections are made for each country
and aggregated to obtain the totals for the
subregions, the regions, and all developing
countries. The details of the methodology
are discussed in Appendix 2.

A word of caution is in order. The statis-
tical basis for estimating livestock outputin
several of the developing countries is even
less firm than the data on major staple food
crops. To the extent that the estimates of past
trends based on the FAO data differ from
actual trends, the projections for the future
are also affected. The output projections also
assume that hvestock feed will be available
and that the appropriate government policies
and institutional infrastructures will remain

in pesition. Differences in the projections
made by FAO in its Agriculture: Toward 2000
report and those of the International Food
Policy Research Institute (IFPRI) are discussed
irc Appendix 3.

it should be noted that the projections
made in s study are notineant to be taken
as forecasts of what will happen in the future.
Itis inthe nature of projections that they rely
on a number of stated assumptions. The
results of this study are, however, expected
to he generally indicative of the direction
and the pace of future changes, though not
necessarily their precise magnitudes.

A future study will consider separately
the feedgrain requirements for livestock in
1990 and 2000. In particular, it is likely that
ds per capita incomes rise, the per capita
demand for the direct consumption of grains
(especially coarse grains) would eventually
decrease and their indirect consumption as
feedgrains would increase. The combined
effect of this behavior at different income
levels in developing countries needs to be
studied closely.
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PRODUCTION: CURRENT SITUATICN AND PAST TRENDS

Total world production of livestock prod-
ucts in 1979 comprised 136 million tons of
meat, 463 million tons of milk, and 27 million
tons of eggs (see Table 1).5 The developing
economies, with almost three-quarters of the
global population, produced about 35 per-
cent of its meat and eggs and a little less
than 23 percent of its milk {(see Figure 1).
Consequently, the per capita output of ineat
and eggs in these countries was less than
one-fifth of tiiat in the developed cconomies,
and the per capita output of milk about one-
tenth. For the 104 study countries, which
account for a little more than half the world
population, the total output of livestock
products was about one-fifth of the global
output of meat, milk, and eggs. The per capita
output of meat and egge in the study coun-
tries was less than that for all developing
economies, largely because China was ex-
cluded. According to the data published by
FAO the per capita output of meat and eggs
for China was considerably higher than the
average for the rest of the developing coun-
tries. On the other hand, the per capita output
of milk in the study countries was about 38
percent higher than that in the developing
economies, including China. Even at this
level, it was about one-seventh of the per
capita milk output in the developed econ-
omies. Total and per capita output of milk
differ widely among the regions.

In 1979, Latin America, with 8 percent of
the world's population, produced about 10
percent of the world's output of meat, 7 per-
cent of milk, and 8 percent of eggs. Asia's
milk output was higher than that of Latin
America. Asia's production of meat was nearly
one-fifth of the aggregate output of the study
countries, whereas Latin America's share
was more than half. Sub-Saharan Africa's
output of livestock products was the lowest
among the four regions. North Africa/Middle
East, with about 12 percent of the aggregate
population of the study countries, produced
about one-sixth of the output of milk and
eggs, resulting in much higher per capita

3 All tons referred to in this report are metric tons,
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output for this region. North Africa/Middle
East also accounted for about one-eighth of
the meat produced in the study countries,

These intenceional disparities reflect
production capacities and also patterns and
levels of consumption, which in turn depend
on income, tastes and preferences, and pos-
sibilities for trade.

Livestock Numbers

Although meat, milk, and eggs are the
three most important livestock products used
for human food consumption, animats have
avariety of other uses also. Cattle and buffalo

Table 1 —World population and output
of livestock products, by coun-
try group and region, 1979

Popula- Output
Meat Milk Eggs

Country Group/
Region tion

(millions) (million metric tons)

World 4,376 136 463* 270
Developed
economies? 1,155 88 358° 180
Developing
economies® 3221 48 105* 90
All study countries® 2,203 26 99 5.1
Asia 1.267 6 43 1.6
North Africa/
Middle East 254 3 16 08
Sub-Saharan Africa 330 3 6 0.5
Latin America 352 ) 34 22

source: Food and Agriculture Organization of the United
Nations, FAQ Production Yearbook, 1980, vol. 34
{Rome: FAO, 1981).

* Camel milk is excluded.

b Countries are grouped according to the classification
system of the Food and Agriculture Organization of the
United Nations,

 Countries are grouped according to the classification
system of the International Food Policy Research
Institute.



Figure 1 —Distribution of world population and output of livestock products,

by region, 1979
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in some regions arc widely used for draft
power in agricultural operations and for
transport;® hides, skins, and wool are the
raw materials for the leather and woolen
industries; offal is used in livestock feed,
and dung is applied to the fields as manure

The category China and Others includes China and a number of small developing countries that are not

to improve the soil fertility, or it is burned as
fuel. The total number of livestock in the
world indicates their impaortance as an eco-
nomic resource, In 1979 there were 1,336
million cattle and buffalo, 1,540 million
sheep and goats, 17 million camels, 762 mil-

® FAO reports that there were 165 million draft animals in developing countries (excluding China) in 1975 {Food and
Agriculture Organization of the United Nations, Agriculture: Toward 2000 [Rome: FAO, 1981})
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lion pigs. and 6,444 million poultry birds
(including chickens, ducks, and urkeys) in
the world (see Table 2).

The distribution of numbers of livestock
between developed and developing coun-
tries, however, does not tell the whoie story.
Although more livestock dare found in the
Third World countries, their productivity is
generally inuch lower than that in developed
countries. The amount of concentrate feeds
used in these countries is also relatively Tow.
Nearly two-thirds of the cattle and buftalo
and sheep and goats are tound in developing
countries. but only 32 percent of the beef
and buffalo meatis produced in these coun-
tries and 54 percent of the mutton and goat
meat (see Figure 2). Similarly, these countries
had a 57 percent share of the pigs in the world
and a 52 percent share of the poultry, but
they produced only 38 percent of the pig-
meat and 29 percent of the poultry meat.
Almost all the camels are found in the de-
veloping countries.

The livestock resources of the study
countries comprise nearly 60 percent of the
world's large ruminants {cattle and huffalo)
and 54 percent of its small ruminants (sheep
and goats). The omission of China from the
study makes a substantial difference in the
number and consequently in the proportion
of pigs in the developing countries, reducing
their share from 57 percent toust 17 percent.
With regard to poultry, the study countries
account for a little less than two-fifths of the
global total.

Forty-four percent of the cattle and buf-
falo in the study countries are in Asia, where
a large number of these animals are used for
draft purposes. Only 10 percent of cattle are
in milk and less than 4 percent are slaughtered.
Nearly two-thirds of the 360 million animals
in the region are in India where most of the
animals are stall fed. Next in importance is
Latin America, which accounts for roughly
one-third of the large ruminants. (Most of
these are cattle; there are very few buffalo in
Latin America, exceptin Brazil} The propor-
tion of the area under permanent pasture is
about one-third of the total for the study
countries. Moreover, although necaily 40
percent of the area under permanent pasture
is in Sub-Saharan Africa, this region has only
a quarter of the animals, as large parts of Africa
cannot he used for livestock production
because of disease probiems. North Africa/
Middle East has the smallest number of
large ruminants among the regions, but it
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Table 2—Number of livestock in the
world, by country group and
region, 1979

Country Cattle Sheep
Group/ and and

Region Buffalo Goats Camels Pigs Poultry
tritlions)
World 1,336 1,540 17 762 6444
Developed
ceonotnies” 427 331 .. 327 3,103

Developing
ceonomiest 909 999 16 435 3,341
All study

countries® 814 827 16 128 2514
Asia 361 216 3 37 827
North Africa

Middle East 61 263 4 . 351
Sub-Saharan
Atrica 129 204 9 7 408

[aun America 263 144 0 74 928

Source: Food and Awirculture Organization of the United
Nations, FAG Production Yearhook, 1980 vol. 34
{Rome. FAQ, 1981)

Note.  The ellipses (. ) indicate a nil or negligible
amount

* Countries are grouped according to the classification

system of the Food and Agriculture Organization of the

United Nations

b Countries are grouped according to the classification

system of the International Food Policy Research

Instutute

has 32 percent of the total number of sheep
and goats. Asia and Sub-Saharan Africa ac-
count for a quarter each of small ruminants.
Among the study countries, ahout 56 percent
of the camels are in Sub-Saharan Africa, fol-
lowed by North Africa/Middle East and Asia.
As one would expect, the number of pigs in
the North Africa/Middle East region is neg-
ligible. Latin America and Asia share 95 per-
cent of the pigs. Latin America also leads in
the number of pouliry, closely followed by
Asia. North Africa/Middle East accounts for
one-seventh and Sub-Saharan Africa one-
sixth of the total domesticated birds in the
developing countries included in the study.

Share of Animals Slaughtered
and Milch Cows in Total Stock

Comparable data on offtake percentages
(that is. the ratio of indigenous animals
slaughtered each year to total stock) are not
available for most of the developing coun-



Figure 2—Distribution of world livestock, by region, 1979
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tries. However, FAO publishes data on the
number of animais slaughtered, which in-
clude the net imports of live animals into
the country. When these are compared to
the total domestic stock plus net imports (or
minus net exports) of live animals, one gets
a rough idea of the slaughter percentages.
These percentages reveal considerable dif-
ferences among species and regions (see

Table 3j. Foremost among the reasons for
these regional differences is the use to which
the animals are put in the different countries,
which in turn depends on economic, social,
and religious factors. The differences among
species also reflect such technical factors
as the age of the animals at slaughter. The
economic reasons include the lack of in-
centives for using concentrate feeds for
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Table 3-—Percentage of livestock slaughtered for meat and milch cows, by country
group and region, 1973-77 averages

Livestock Slaughtered for Meat

Country Group/Region Cattle Buffalo Sheep Goats Pigs* Milch Cows
{percent)

World 189 5.7 349 347 955 17.0
Developad economies? 336 9@ 40.6 515 1261 259
Developimg economies? 10.3 5.7 29.1 33.6 710 119

M study countries 97 5.3 291 355 568 122
Asia 33 45 33.9 432 737 98
North Afoca Middle Fast 158 270 344 323 993 252
Stih-Saharan Atnca 0 26,9 3244 749 14
Latun America 147 19.0 202 435 122

Source: Food and Agriculture Organization of the United Nations, “Production Yearbook Tapes, 1975 and 1979,

Rome 1976 and 1980
Notes

The percentage slaughteredas obtained by dividing the nuanber of animals slaughtered including net impons

of live animals into the country) by the total of domestie stock plus netimports or minus net exports of live
antmals of each spectes and multp’ying by 100, The percentage of cows in nulk i+ obtained by dividing the
number of milch wmimals by the total nimber of cattle and muluplying by 100

* The percentage of pigs slaughtered exceeds 1001 some countnies because more than one generation of pigs is

raised and slaughtered m ayvear

" Countries are grouped accordimg to the classitic ation sy stem of the Food and Agriculture Orgamization of the United

Nations

¢ Countries are grouped according to the class fication system of the International Food Policy Research Institute.,

fattening of animals, especially in large parts
of Asia.

Nearly one-fifth of the cattle in the world
are slaughtered every year for meat; the
proportion varies from one-third in the de-
veloped economics to one-tenth in the de-
veloping economies. The slaughter percent-
age for buffalo, almost atl of which are in Asia
and North Africa/Middle Fast, is 5.7 percent.
Thirty-five percent of sheep and godts are
slaughtered every year, although the dif-
ferences between the developed and de-
veloping economies in the slaughter per-
centages for sheep are narrower than those
for goats. In the case of pigs. the slaughter
percentage is 126 percent in developed
economies, indicating that more than one
crop is raised and slaughtered in these coun-
tries annually. The corresponding figure for
developing countries is only 7! percent,

The percentages of animals slaughtered
in the study countries for different species
are nearly the same as those for ali develop-
ing economies, except in the case of pigs
where the exclusion of China causes the
slaughter percentage to fall from 71 percent
to 57 nercent. The higher percentage of these
animals slaughtered and their large numbers
in that country account for the difference.

There are considerable differences in
slaughter percentages among the various

regions. The percentage ot cattle slaughtered
in North Africa/Middle East is the highest,
followed by Latin America. The lowest per-
centage slaughtered is in Asia where a large
proportion of the cattle are used for draft
purposes and for milk. Asia leads in the
slanghter of goats. A larger proportion of
buffalo and sheep are slaughtered in the
North Africa/Middle Fast region. The pig
slaughter ratio is lowest in Latin America.

A little more than a quarter of the total
number of cattle in the developed economies
are in milk annually; this proportion is more
than double that for the study countries. In
the world as a whole, about one-sixth of the
numbcrof cattle are in milk every year. Within
the study countries, the proportion of milch
cows in North Africa/AMiddle East is the
highest, being nearly the same as the average
for the developed countries. In the remaining
three regions, it varies between 10 and 12
percent.

Trends in the Output of

Livestock Products

World meat production increased by close
to 50 percent between the early 1960s and



mid-1970s and reached about 120 million
tons by the mid-1970s, increasing atan aver-
age annual rate of 3.3 percent. The developed
countries produced about two-thirds of the
global total. The rate of growth between the
two periods was the same in both groups of
countries; however, as the population growth
in the developing countries was much more
rapid, the increase in per capita output of
meat was much slower (see Appendix 4,
Table 24).

The rate of increase in the world output
of milk at 1.6 percent per year was about half
that of meat. The developed economies
produced about tour-fifths of the total dur-
ing 1961-65. Their share declined over time
because the Third World countries increased
their milk production twice as fast as the
developed economies. In the world as a
whole, however, the per capita output of milk
declined during this period (see Appendix 4,
Table 25).

World egg production increased by about
40 percent from about 17 million tons in the
early 19607 to about 24 million tons in the
mid- 1970s, at ant average rate of about 3 per-
cent per year. The share of developing coun-
tries in total producticn increased from 29
t~ 32 percent during this period. The rate of
growth of egg production in the Third World
was about 3.9 percent compared to the human
population growth rate of 2.5 percent, thus
signifying considerable improvement in the
per capita output of developing countries
(see Appendix 4, Table 26).

The difference in growth rates in live-
stock producis in the developed and de-
veloping economies can partly be explained
by demand factors. In ~+<ny of the developed
countries, per capita demand has nearly
reached the saturation point and has tended
~ither to level off or, more recently, to de-
Cl.. €. Population growth is less than | per-
cent per year. This has led to surpluses for
which it has been difficult to find outlets on
commercial terms, particularly for dairy
products, and this in turn has acted as a dis-
incentive 1o increasing production. On the
other hand, in the developing countries
population growth has been rapid, the urban-
ization rate has been high, and, as will be
seen later, incotne elasticity of demand for
livestock products has also been relatively
high. Thus in countries where income growth

was also high, the demand increased rapidly
and was met in part by increased dosnestic
production.’

In com»aring the study countries as a
group between the early 1960s and the mid-
1970s, it can be seen tnat the output of eggs
grew twice as fast as population growth (see
Table 4). Meat production also grew faster
than the population, but at only a slightly
higher rate. For milk, however, output growth
was marginally below that of population
growth,

The distribution of the output increase
was rather ur.even among the different re-
gions. Excepc in Latin America, milk pro-
duction lagg=d behind population growth,
indicating that per capita production de-
clined during the period (see Figure 3). The
decline was particularly severe in Sub-Saharan
Africa where, as in many other parts of the
Third World, more intensified efforts to
improve dairy farming are needed. MNeat
production also lagged behind population
growth in Sub-Saharan Africa, althou h in
the other three regions, the former outp aced
the latter. The continuing deterioration of
the meat ana milk situation in Sub-Saharan
Africa underscores the need for special
efforts 1o reverse the trends in that region.
For eggs, output increased faster than pop-
ulation in all four regions, although the
growth in Sub-Saharan Africa was relatively
slowes rthan in the other three Thus in 8 out
of 12 caZes, output has grown faster than
population. The problem areas are milk
{except in Latin America) and Sub-Saharan
Africa (except eggs).

The reasons for the varying performance
of different regions and different types of
meat can be readily explained. Over large
parts of Sub-Saharan Africa and North Africa/
Middie East, lnge and small ruminants are
reared away from arable farmland by nomad
tribes. In these areas, animal health is poor
and mortality is high. In addition, the severe
drought of the early 1970s adversely affected
the livestock output in several parts of Sub-
Saharan Africa. Moreover, vast areas of the
continent are unsuitable for raising livestock
hecause of ‘rypanosomiasis, a discase carried
by the tsese fly. In other areas, ranges are
degraded and pastures are badly managed,
overstocked, burned over, and unfertilized.
As a result of the pressure of population

" Food and Agriculture Organization of the Untted Nabons, “Livestock Production: A World Perspective.” in The State

of Food und Agnculture. 1982 (Rome. FAO, 1982)



Table 4—Growth of population and
production of livestock prod-
ucts, by region, 1961-65 to

1973-77
Popula- .
tion Production Growth
Region Growth Meat Milk  Eggs
{percent ‘year)
Asia 25 28 22 54
North Africa/

Middle East 26 35 2 6.0
Sub-Saharan Africa 27 23 14 34
Latin Atnerica 27 30 34 5.5
All study countries 26 29 25 53

Sources: Calculated from basic data in Food and Agri-
culture Organization of the United Nations,
“Production Yearbook Tapes, 1975 and 1979,"
Rome, 1976 and 1980; and United Nations,
Department of International Economic and
Social Affairs, World Population Trends and Pros-
pects by Country 1950-2000(ST/ESA/SER R/33),
1979.

growth, the area under permanent pasture is
declining and the existing areas are over-
grazed. which leads to Jow productivity 8

In many developing countries, on the
other hand, modern, large-scale poultry and
egg production enterprises have been estab-
lished, largely in periurban areas. Also, there
has been a decline in real prices of poultry
relative to other types of meat, as a result of
the increase in productivity. Cheap grain
price policies have also helped in the de-
velopment of the poultry industry, particu-
larly in Latin America. Some countries in
East and Southeast Asia and parts of North
Africa/Middle East developed their poultry
industry through imported feedgrains. The
development of pig production has been
similar, though the eftects of technnlogy
have beer smaller in pig production than in
poultry.

In Asia the overall growth of :neat pro-
duction has been m::derate, despite the rapid
increase in poulay output, mainly because
beef has grown slowly. As for the reasons,
Lovell Jarvis notes that environmental con-
ditions, farming systems, and consumer

® FAO, Agnculture Toward 2630

demand (income and cultural preferences)
result in relative prices that, with the existing
technology, make beef less profitable at the
margin and thus limit its production?

Although there are success stories in the
development of milk production, such as
the Operation Flood Project in India and
the Integrated Dairy Project ir Kenya, overall
progress has been relatively slow mainly
because of inadequate use of concentrate
feed and the reliance on local breeds of dairy
animals with low yield potential compared
to the high-yielding animals raised in the
developed countries. [t has also been sug-
gested that the availability of surplus dairy
products in developed countries at favorable
prices, either through aid or commercial
imports, has had adverse effects on efforts
to increase domestic milk production in
some of the developing countries that have
favorable ecological conditions for livestock
production.!?

In the mid-1970s Latin America had the
highest per capita output of livestock prod-
ucts among the regions—slightly more than
twice the average for the study countries for
milk, two and a half times for eggs. and thrice
for meat. The lowest per capita output levels
were in Asia for meat and eggs and Sub-
Saharan Africa for milk. The figures for Asia
were largely influenced by the per capita
output in India. Excluding India, the per
capita output of meat in Asia was 7.4 kilo-
grams and that of milk was 22.9 kilograms
(see Figure 3).

Growth in Yield of Meat Per Animal

A study of the factors contributing to the
growth of output of meat is not possible in
the absence of data relating to the average
yield of indigenous meat per animal. The
available data relate to the carcass weight
per animal of slaughtered livestock, includ-
ing imported live animals. The estimates
hased on these data show that between the
early 1960s and the mid-1970s, the yield of
meat in the developed countries has in-
creased by 28 percent for cattle, 45 percent
for buffalo, and 12 percent for pigs. The in-

9 Lovell S. Jarvis, “To Eeef or Not tu Beef Portfolio Choices of Asian Smallholder Cattle Producers,” in Livestock in
Asia— !ssues and Policies, od. Jeffrey C Fine and Ralph G. Lattimore (Ottawa: International Development Research

Centre, 1982}, pp. 29-41.

10 addis Anteneh, "Trends in Sub-Saharan Africa's Livestock Industries,” /LCA Bulletin 18 (April 1984} 7-15.
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Figure 3—Per capita output of livestock products, by region, 1961-65 and 1973-77
averages
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creases for sheep and goats have been mar-
ginal (see Appendix 4, Table 27). The corres-
ponding data for developing countries do
not show any appreciable change for most
of the categories of animals. £ither there has
been stagnation in the meat yields in these
countries or, in the absence of any strong
evidence to the contrary from livestock
assessment surveys, the yields have been
assumed constant in estimating the total
output from the number of slaughtered
animals.

Comparison of rates of growth in the
stock and the number ¢f slaughtered animals
from 1961-65 to 1973-77 indicates that the
growth in slaughtered animals generally
exceeds thatinstocks for alt the study coun-
tries taken together. The same is true for in-
dividual regions with a few exceptions (see
Appendix 4, Tahle 28). Thistrend reflects the
improvement in the productivity of breeds,
changes in the compositicn of age and sex
of animals, and better management and
disease contro) practices.

Growth in Milk Yield

The world average for annual milk yield
per cow in the mid-1970s was 1,930 kilo-
grams, an increase of 200 kilograms per
animal over the early 1960s. The correspond-
ing averages for the developed countries
were 2,940 kilograms for 1973-77 and 2,480
kilograms for 1961-65. Thus the growth in
milk yields in developed countries was 1.4
percent per year, the same as the growth rate
in milk production, which indicates that the
number of animals in milk did not increase.
Milk yields in the developing countries were
only one-fifth of those in the developed
countries. In all developing countries yield
per cow rose at a rate slightly exceeding
I percent per year, reaching about 640 kilo-
grams per cow in the mid-1970s. The average
milk yield in the study countries was stightly
higher,

Among the regions, the lowest yields
were in Sub-Saharan Africa with 300 kilograms
per cow. The main reasons for low yields
were the poor quality of the breeds, disease,
and inadequate feeding of concentrates.
Latin America was the exception: yields
averaged 850 kilograms during 1961-65, and

they rose to 930 kilograms by 1973-77. The
number of milch cows in Latin America grew
twice as fast as the average for the study
countries. A relatively rapid increase in yields
occurred in Asia, thanks 1o rapid increases
in India, although the ovcrall nuiaber of
animats in milk was stagnant or showed a
marginal decline. Four-fifths of the milk
output growth in North Africa/Middle East
can be attributed to increases in the number
of milch cows and the balance to rising pro-
ductivity. For all the study countries taken
together, increases in the number of milch
cows contributed more than 60 percent of
the increase in the production of milk, while
the balance came from improvement in yields
(Appendix 4, Table 28).

Trends in Selected Countries
and Subregions

The average output of meat, milk, and
eggs during 1961-65 and 1973-77 and the
annual rate of change in the livestock prod-
ucts in the different regions, subregions,
and selected countries are given in Appen-
dix 4, Tables 29, 30, and 31.'! Some of the
highlights of these changes are discussed
here,

Meat

Between the early 1960s and the mid-
1970s. the output of meat in Asia rose from
3.4 to 4.8 million tons, about 40 percent. India.
which was one of the larger meat-producing
countries in the region, saw its share of the
meat produced decline from 18.3 to 15.3 per-
cent, because of the relatively stow growth
of output of 1.2 percent per year. Meat pro-
duction grew the fastest in the Republic of
Korea at 7.4 nercent per year, followed by
Malaysia at 4.5 percent and the Philippines
at 4.3 percent. In general, countries in East
and Southeast Asia increased their meat
output at a more rapid rate (3.3 percent) than
those in South Asia (1.8 percent).

At 5.6 percent, the most rapid growth in
meat output between 1961-65 and 1973-77
among the major countries in the North
AfricasMiddle Eastregion was in Iran, which

"' In each region the top 10 countries based on the average outpul during 1973-77 were selected, and the same 10
counlries were retained for the consumption and trade tables as well.
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raised its share of the regional total from
12.6 percent to 16.0 percent. In Turkey, which
accounted for 28 percent of the region’s
production, output rose from 535,000 tons
to 767,000 tons during the same period. The
difference between the rates of growth in
the two geographical subregions of Northern
Africa and Western Asia was maiginal

In Sub-Saharan Africa the production of
meat went up from 2.2 million tons in the early
1960s tc 2.9 million tons in the mid-1970s.
In several countries of this region, particu-
larly in the subregion of West Africa, live-
stock output was adversely affected by
drought in the latter period. In Ethiopia,
meat output declined slightly, partly from
drought and partly from the economic situ-
ation following political changes. In Nigeria,
meat output growth was about 1 percent less
than population growth during this period,
resulting in a significant drop in per capita
production. In the subregion of West Africi
as a whole, the growth rate of meat output
was a low 1.6 percent per year—about one-
third of that in Central Africa.

Of Latin America's output of 8.1 million
tons of meat in the early 1960s, Brazil and
Argentina together produced 4.9 million
tons, about 60 percent. By the mid-1970s,
the output of the region rose to 1.5 million
tons. Whereas in Brazil production rose by
4.3 percent per year to 3.6 million tons, the
growth in Argentina was slower at 1.3 percent
a year, with output reaching an average of
3.1 miliion tons during 1973-77. In both
countries the share of poultry in total meat
production doubled during this period. Meat
output in Venezuela also grew rapidly at 6.0
percent a year. Among the subregions, meat
production grew much faster in tropical
Upper South America, at 4.0 percent peryear,
than in the temperate Lower South America
subregion, at 1.4 percent. Thus therc are
marked differences in the output of meat
between the tropical and temperate zores of
Latin America. Argentina, Chile, and Uruguay,
which constitute the Lower South Ametica
subregion in the IFPRI classification, ac-
counted for 40 nercent of the meat output in
the mid-1970s, whereas their share of the pop-
ulation was 12 percent. The average produc-
tivity of cattle was higher in the temperate
zone, though the number of livestock was

larger in the tropical zone.!2 The growth in
meat output in Central America and the
Caribbean and Upper South America was
much larger than that in Lower South America.
Further, although per capita output increased
in the tropical zone, it declined in the tem-
perate zone during this period. Consequently,
exports of meat from I ower South America
alsu declined between 1961-65 and 1973-77.

Milk

The output of milk in Asiarose from 29.2
milliontons in the early 1960s to 37.7 million
tons in the mid-1970s, an increase of 30 per-
cent. 1n South Asia, India's sharc declined
from 69 percent to 67 percent, although in
absolute terms milk output increased from
20.1 million tons to 25.2 million tons during
the same period, largely as aresult of special
programs for the development of milk pro-
duction. Milk production in Pakistan, which
accounted for about 24.0 percent of the
regional output, grew from 6.9 million tons
t0 9.6 million tons, 2.8 percent. The countries
in the East and Southeast Asia subregion
increased their milk output by 3.5 percent
per year. Milk production in the Republic of
korea rose rapidly from 7,000 tons during
1961-65 to 172,000 tons in 1973-77, a stag-
gering increase of 30.0 percent a year. Thailand
also recorded an impressive 4.1 percent
growth during the same period.

In the North Africa/Middle East region,
four countries (Turkey, Iran, Egypt, and the
Sudan} accounted for more than 70 percent
of regional milk output in the early 1960s,
and they maintained their share in the mid-
1970s. In the early 1960s, Turkey alone held
a 38 percent share of the region’s milk output,
but despite an increase in output, its share
declined to 34 percent in the latter period. In
the region as a whale the production of milk
rose from 10.8 million tons to 14.0 million
tons during the same period. The countries
in the Northerr Africa subregion had a faster
rate of growth in milk output and thus in-
creased their share from 28 percent to 32
percent.

Milk production in Sub-Saharan Africa
rose from 4.6 million tons in the early 1960s
to 5.5 million tons in the mid- 1970s. Although

12 Alberto Valdés and Gustavo Nores, Growth Potential of the Beef Sector in Latin America -- Survey of [ssues and Policies.
paper presented at the Fourth World Conference on Animal Productiorn, Byenos Aires, August 1978 (Washington,

D.C: International Food Policy Research Institute, 1979).
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Nigeria is the most populous country in the
region, with about a quarter of the region’s
population, its milk output was only 5.4 per-
cent of the region’s production. Nearly 60
percent of Nigeria's requirements were met
from imports. Kenya, which has vast areas of
highlands better suited to milk production,
was the largest producer in the region with
an output of 722,000 tons in 1961-65. As
a result of the special efforts made to im-
prove smaltholder dairy production, out-
put rose to 956,000 tons in 1973-77. In the
West Africa subregion, milk output rose
slowly at one-third the regional growth rate
of 1.4 percent partly hecause the latter period
was adversely affected by drought. In the
Central Africa subregion growth was relatively
more rapid at 2.2 percent per year.

In Latin America, three countries—
Argentina, Brazil, and Mexico—accounted
for a little more than two-thirds of the milk
output in both periods. Between the two
periods, however, Argentina's share declined
from 21 to 18 percent, whereas Brazil's in-
creased from 26 to 32 percent. For the region
as awhole, milk production rose from 20 mil-
lion tons to 30 million tons or by 50 percent.
The moest rapid increase in the region was in
Cuba with a yearly increase of 7.4 percent.
In Uruguay, however, milk output, which was
the highest on a per capita basis, actually
declined half a percent per year. Milk pro-
duction in the Central America and the Ca-
ribbean subregion grew by 4.4 percent a year,
which was faster than the regional average
of 3.4 percent. As in the case of meat, coun-
tries in the temperate Lower South American
subregion recorded the slowest growth, 1.7
percent, among the three subregions.

Eggs

The output of eggs in Asiarose from 0.67
million tons to 1.25 million tons or by 5.4
percent per year between the early 1960s
and the mid-1970s. Countries in the East
and Southeast Asia subregion doubled their
output, whereas the increase in the South
Asia subregion was about 31.5 percent.
Pakistan and the Republic of Korea recorded
high growth rates at 15.4 percent and 11.9
percent per yedr respectively. The growth
in India was less than 0.8 percent a year,
whereas in Bangladesh production of eggs
declined during the period.

The production of eggs in North Africa/
Middle East doubled between the early 19605
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and mid-1970s. Turkey accounted for a quar-
ter of the output during both periods, record-
ing an annual growth of 6.6 percent; Iran's
performance was even better at 9.4 percent
peryear. As a group, countries in the Western
Asia subregion increased their output faster
than those of the Northerrn Africa subregion,
the respective growth rates being 7.0 percent
and 4.3 percent.

In Latin America, Mexicorecorded arapid
increase of 8.3 percent per year in the output
of eggs from about 170,000 tons to 445,000
tons. The growth in the region as a whole
was more moderate at 5.5 percent. The rate
of growth in Argentina, at 2.0 percent per
year, lagged far behind Brazil's 5.1 percent.
Consequently, the growthrate in Lower South
America was only 2.2 percent. In general the
growth rates for rhe output of eggs were
lower than those for poultry meat in all re-
gions except Asia.

Composition of the Output of
Meat, Milk, and Eggs

Meat

Beef and buffalo meat and pigmeat each
contributed 45.2 million tons to the total
output of 120 million tons in the world in
the inid-1970s (Appendix 4, Table 24). Poultry
accounted for 22.5 million tons of meat,
while the balance of 7.2 million tons con-
sisted of mutton and goat meat. In the early
1960s beef and huffalo meat comprised 39
percent cf total meat, but this share was
reduced slightly to about 38 percent in the
mid-1970s, mainly because of more rapid
growth in poultry and pigmeat. The developed
countries held a 70 percent share of heef
and buffalo meat in the mid-1970s, as com-
pared with a 66 percent share in the early
1960s, indicating that the annual growth rate
in developing countries at 2.0 percent was
less than that in the developed countries at
3.3 percent. Production of pigineat rose more
rapidly in developing countries, at an annual
rate of about 4.0 percent. By the mid-1970s,
pigmeat's share of the total meat in develop-
ing countries had risen from 37 percent to
40 percent. In the siudy countries, the share
of mutton and goat meat in total declined hy
3 pcrcentage points whereas that of beef
end buffalo meat declined by 5 points. These
reductions were balanced by an increase



of 7 percent for poultry and 1 percent for
pigmeat.

Among the regions, pouitry production
in Asia accounted for about 13 percent of
total ineat in the early 1960s. This percentage
increased to about 18 percent by the mid-
1970s. Pigmeat gained by a little tess than
| percent, rising to 32 percent of the total
during this period. The share of ruminant
meats, large and sniall, dectined from 55 to
51 percent during the same period, adecline
that was experienced by other regions also.

in the North Africa/Middle East region,
mutton and goat meat accounted for anmost
half the total meat production during 1961 -
65. This proportion declined to 42 percent
during 1973-77. Total ruminant meat output,
whichwas 87 percent, declined to 78 percent
during 1973-77, because the share of beef
and buffalo meat declined. Poultry's im-
portance nearly doubled from 12 to 22 per-
cent during the same period. Pigmeat was
relatively unimportant in this region.

In Sub-Saharan Afvica, (he proportion of
pig and poutiry meatincreased fromone-sixth
10 a little mare than one-fifth of the total
meat output, with a consequent drop iriother
meats from 84 10 78 percent. In Latin Americd,
poultry’s share doubled from 8 to 16 percent
with a sizable decrease in the proportion of
large ruminant meat, down from 71 percent
to 64 percent. The rising shares ol pigmeat
and poultry meat are the result of faster rates
of growth for these animals compared to
ruminants. This more rapid growth can be
attributed to several factors: first, the life
cycles of pigs and poultry are relatively
shorter and their reproduction rates are higher;
second, their production can be increased
more rapidly through adoption of modern
technology: and finally, more resources were
moved into these industries in response to
greater demand for these meats. The relative
shares of differcnt iypes of meat during the
two periods are given in Table 5.

Table 6 gives the growth rates of output
of meat by type between the early 1960s and
mid-1970s. Total poultry meat output ex-
panded by 7.5 percent per year whereas mut-
ton and goat meat grew hy 1.3 percent and
beef and buffalo meat by 2.2 perecent annually.
The growth of output for pigmeat was also
higher than that of total meat. These data
indicate encouraging trends for poultry meat
and pigmeat,whereas the trends for ruminant

Y EAQ, State of Food and Agnculture, 1982

meats are disappointing. Increases in pro-
duction of ruminant meats were obtained by
increasing the number of animals slaughtered
rather than by increasing productivity.

The structure of poultry production dif-
fered among the regions. In the higher-
income and more urbanized countries of
Latin America, North Africa, and Asia, 80
percent of poultry enterprise is modern. In
the lower-incomie countries, such as Pakistan,
India, Sri Lanka, Zambia, and Ghang, between
one-third and two-thirds of poultry produc-
tion comws from the modern commercial
sector.!3

To show how individual countries spe-
cialize in the type of meat they produce, in
the mid-1670s twe thirds of the meat pro-
duced in Bangladesh was from cattle and
buffalo and 58 percent of that produced in
Pakistan. In the Philippines pigmeat com-
prised 58 percent of tota! meat. In Thailand,
beef. buffalo meat, and pigmeat constituted
82 percant of the total. Despiie the recent
rise in the share of poultry meat in Latin
America, heef contributed 80-82 percent of
total meat in Uruguay and Argentina, 75
percent in Colombia, and 61 pereentin Brazil
and Chile. Pigmeat was relatively unimpor-
tant in most of the Sub-Saharan countries,
In Zimbabwe, 84 percent of total meat was
from cattle, whereas in Kenya, Uganda, and
Tanzania cattle’s share was 68-70 percent.
Goat meat was important only in Somalia. In
North Africa/Middle East, mutton and goat
meat were the major meats produced in
Afghanistan and in Turkey. Meat from large
ruminants consiituted 64 percent of meat
production in Egypt and 55 percent in the
Sudan. Poultry was important in Iran, ac-
counting for 29 percent of total meat.

ik

About 90 percent of all the milk produced
in ther world in the mid-1970s was cow milk
{sce Appendix 4, Table 25). Buffalo milk
accounted for 6 percent of the total, the
halance being distributed betwcen sheep
and goat milk. Nearly 85 percent of cow milk
comes from the developed countries, which
produce very little buffalo milk. On the other
hand, developing countries account for
nearly half of the world's sheep milk and
almost three-fourths of its goat milk.
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Table 5—Shares of types of meat in total meat output, by country group and region,

1961-65 and 1973-77

1961-65 1973-77
Beefand Mutton Beef and  Mutton
Country Group/Region Buffalo and Goat Pig  Poultry Buffalo and Goat  Pig  Poultry
{percent)

World 39.21 8.16 38.09 14.54 37 6O 6.00 3764 18.76
Developed economies® 39 25 6.61 3863 1551 3962 d44 3618 1976
Developing ecopomies® 3913 116 37.05 12.66 3348 9.03 4046 1683

All study countries® 57.51 1641 16.20 9.88 52.684 1361 16.88 16.67
Astl 35.58 1684 312 13.46 3344 17.15 3189 17.52
North Africa Middle Fast 3326 44 86 051 12.34 33.83 41.80 0.72 21.64
Sub-Saharan Africa 3975 2437 5 88 10.00 37.68 2055 7.57 14.00
Latin America T07TH 504 1643 774 63 85 337 704 1574

Sources: Foud and Agriculture Organizatien of the United Nations, “Production Yearbook Tapes, 1975 and 1979,”

Rome, 1976 and {980

* Countries are grouped according to the clessification system of the Food and Agriculture Organization of the United

Nations.

® Countries are grouped according to the classification system of the International Food Policy Research Institute.

The output of each of the four types of
milk is increasing faster in the developing
countries than in the developed countries.
Cow milk is also the mostimportant type of
milk in the stidy countries, Buffalo milk con-
stitutes about 28 percent; it is particularly
important in Asid, where it constitutes nearly
two-thirds of the toral. In Latin America, con
milk accounts for 99 percent of the total milk
output. Camel milk is important in some
countries of Sub-Saharan Africa and North
Africa/Middle Fast. With the exception of
Asid, the other three regions experienced an
increase in the share of cow miik in total milk
production between 1961-65 and 1973-77.
The ascendancy of cow milk in these regions
shows the efficiency of the ittensive dary
operations that are developing in many urban

centers around the world. The same is true
of buffalo milk operations in some Asian
countries.

In Asia, [ndonesia’s entire milk produc-
tion is from cows and 99 percent of that of
the Republic of Korea (1 percentis goat milk),
Buffalo milk is the most dominant type pro-
duced in Pakistan, India, and Bangladesh.

ni North Africa/Middle East, cow milk is
more important in Afghanistan, but huffalo
milk has the largest share in Egypt. In Iran,
40 percent of total milk output is from sheep
and goats. In Mexico, goat milk is 5 percent
of milk production. In all other countries in
Latin America as well, cow milk is dominant.

In Sub-Saharan Africe the output of
camel milk increased from 280,000 tons in
the early 1960s to 310,000 tons in the mad-

Table 6—Growth of meat output, by type and region, 1961-65 to 1973-77 averages

North Africa/ Sub-Saharan Latin All Study

Type of Meat Asia Middle East Africa America Countries
{(percent 'year)

Beef and buftalo 226 289 1.91 213 218
Mution and goat 1.54 213 073 045 1.31
Pig 2499 652 435 3.32 3.26
Poultry 507 842 5.08 929 749
Total 278 146 233 301 293

Sources: Food and Agriculture Organizatior. of the United Nations, “Production Yearbook Tapes, 1975 and 1979,

Rome, 1976 and 1980.
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1970s, that is, at a rate of a little less than
1 percent per year. Somalia produced about
200,000 tons of camel milk in the mid-1970s
followed by Ethiopia with 66,000 tons. The
increase in camel milk production in North
Africa/Middle East was smaller, from 110,000
tons in the early 1960s to 120,000 tons in the
mid-1970s. The two most important coun-
tries producing camel milk in this region
were the Sudan and Saudi Arabia.

Eggs

Almost 99 percent of total world egg out-
put is in the form of hen eggs (Appendix 4,

Table 26). Production of other eggs is rela-
tively important only in Asia, Eastern Europe,
and the US.S.R. The growth of egg production
has been faster in the developing countries
than indeveloped countries, and in hen eggs
than in other eggs. For all the developing
countries in the study taken together, the
output of hen eggs has increased faster than
population growth in all four regions, averag-
ing 5.5 percent a year. Output has increased
by 6.2 percent a year in Asiq, 6.0 percent in
North Africa/Middle East, and 5.5 percent in
Latin America. At 3.4 percent, Sub-Saharan
Africa recorded the lovest growth rate.
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4

CONSUMPTION: CURRENT SITUATION

AND PAST TRENDS

The average annual consumption'4 of
livestock products during 1973-77 in the
Third World countries included in this study
was 22 million tons of meat, 95 million tons
of milk, and 4 million tons of eggs. The dis-
tribution of this consumption among the
regions roughly follows the é)allern of pro-
duction as modified by trade.!> Latin America,
with 16 percent of the population, consumed
half of the meat, one-third of the milk, and
two-fifths of the eggs in the mid-1970s. Asia
consumed 42 percent of the total milk, al-
though it had 58 percent of the population.

Per capita consumption of livestock
products in the mid-1970s was highest in
Latin America, followed by North Africa/
Middle East. Meat intake in Latin America,
at 34 kilograms per capita, was a little more
than three times the average for all the study
countries and about eight times that in Asia.
The per capita milk consumption in Asia of
27 kilograms was less than half that of North
Africa/Middle East, which was about 60 per-
cent of that in Latin America. The lowest
consumption of milk was in Sub-Saharan
Africa: the average for this region was less
than half that of the study countries as a
whole. For consumption of eggs, the ranking
among the regions was similar to that of milk
(see Figure 4).

Economic Factors Affecting
Growth in Consumptien

The major factors influencing growth in
the total domestic utilization of livestock
products are growth in population; increases
or decreases in per capita real incomes;
income elasticity of demand; urbanization;
variation in real prices; changes in tastes
and preferences; and lastly, the availability
of supplies.

Between the early 1960s and the mid-
1970s, the population of study countries
increased from 1,466 million to 1,987 million,
an average rate of 2.6 percent per year. The
population growth in Asia was slightly lower
than this average.

Again, between 1961 and 1977 the per
capitarecal income of the 104 countries taken
together increased at a rate of 3.4 percent
per year. The rate of growth in North Africa/
Micrile East was 4.8 percent and that of Sub-
Saharan Africa was 2.1 percent, the tworates
indicating the highest and lowest growth
among the four regions

The third factor influencing the domestic
utilizatior of livestock products is the in-
come elasticity of demand, which indicates
the relationship between the rates of increase
in per capita consumption and income.
Coefficients of income elasticity of demand
for selected livestock products and cereals
for the broad regions classified by FAO are
given in Appendix 4, Table 32. This table
indicates that the elasticities are higher for
livestock products than for cereals; the
coefficients for developing economies are
higher than those for developed economies;
ar«d among the livestock products, the co-
efficients for eggs are higher than or equal
to unitv for Asia and the Far East, Africa, and
for the developing economies as a whole.!0
These clasticity coefficients generally ex-
plain the faster rate of growth in consump-
tion of these products in the developing
countries.

In several countries, however, supply
has been a constraint, and the resulting high
prices have adversely affected consumption.
In the mid-1970s, net imports formed only
9.4 percent of the consumption of milk and
2.7 percent of the consumption of eggs; in
the case of meat, the study countries as a
whole were net exporters.

'* Consumption refers to total domestic utilization of primary livestock products, unless otherwise specified.

'S See Chapter 5.

' The names of regions are based on FAO's classification.
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Figitie 4-~Per capita consumption of livestock products, by region, 1961-65 and
i973-77 averages
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Sources: Food and Agriculture Organization of the United Nations, "Global Agriculture Programming System Supply
utilization Accounts Tape,” Rome, June 1980; and United Nations, Department of International Economic

and Social Affairs, World Population Trends and Prospects by Country, 1950-2000 (ST/ESA/SER.R/33), 1979.
Note:  Total consumption iefers to total domestic utilization. Per capita consumption refers to human consumption.

29



Trends in Consumption
of Livestoeck Products

Between the early 1960s and mid-1970s,
growth in the aggregate domestic utilization
of livestock products was most rapid in eggs,
followed by meat and milk. The average
annual growth rates were 5.5 percent for eggs,
3.2 percent for meat, and 2.6 percent for
milk, whereas the average population growth
rate was just 2.6 percent (see Table 7). There
were considerable regional differences in
the growth of these products. North Africa/
Middie East had the fastest growth rate for
consumption of meat at 4.1 percent, whereas
Latin America’s growth rate of 3.4 percent
was the highest for milk. Egg consumption
in North Africa/Middle East and Latin America
rose faster than aggregate consumption for
all the 104 study countries. Growth of con-
sumptinn of all livestock products in Sub-
Saharan Africa has been the slowest of ail
the regions, even lower in meat and milk
than the growth of population. Consequently,
per capita consumption of these products in
Sub-Saharan Africa has been falling. There
has also been a decline in the rate of growth
of per capita consumption of milk in Asia.
Elsewhere the per capita consumption of
livestock products has been increasing.

Data on the average consumption of
meat, milk, and eggs during 1961-65 and
1973-77 in subregions and selected coun-

tries are given in Appendix 4, Tables 29, 30,
and 31. Although South Asia accounts for
two-thirds of the population in Asia, i*s con-
sumption of meat was less than one-third of
the total for the region in the mid-1970s.
India, with about half the population, con-
sumed only one-seventh of the regional total.
India and Pakistan together consumed 86
percent of the milk consumed in the region.
Epg consumption in East and Southeast Asia
wads relatively higher; this subregion had an
84 percent share of the regional total.

Between the early 1960s and the mid-
1970s, the Republic of Korea, with a per
capita income growth of 7 percent per year,
recorded an impressive increase of about
8 percent in consumption of meat, 19 per-
cent in milk, and 12 percent in e ¢gs. Although
income growth in Indonesia was high at 6
percent, the growth rate in consumption of
meat was less than 2 percent. Pakistan re-
corded the highest growth rate in consump-
tion of eggs-—17 percent. The growth rates
for consumption of meat, milk, and eggs in
India were relatively slow, all at about 1 per-
cent. Consumption of eggs in Bangladesh
and of milk in Burma declined during the
period. In general, the growth rates in the
total domestic utilization of livestock prod-
ucts in East and Southeast Asia were higher
than those of South Asia. Religious and
social aspects of consumption of particular
livestock products also influenced the growth
rates in individual countries.

Table 7—Growth of consumption of livestock products, by typeandregion, 1961-65

to 1973-77 averages

North Africa/ Sub-Saharan Latin All Study

Livestock Product Asia Middle East Africa America Countries

(percent 'year)

Meat 29 4.1 20 33 3.2
Beef and buffalo 23 3.2 1.7 24 24
Mutton and goat 1.6 28 0.7 S 1.7
Pig 32 3.0 4.4 33 33
Poultry 54 98 4.8 9.2 7.8

Milk 20 28 2.1 3.4 2.6
Cow 2.0 3.6 25 34 3.0
Buffalo 1.9 25 o . 2.0
Sheep 0.9 2.1 1.0 24 20
Goat 3.1 043 0.7 0.2 1.2
Camel - 0.7 09 . 08

Eggs 5.4 6.6 3.5 5.6 5.5

Source: Feod and Agriculture Organization of the United Nations, “Globa! Agriculture Programming System Supply

Utilization Accounts Tape,” Rome, June 1980.

Note:  Consumption refers to total domestic utilization.
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In Morth Africa/Middle East, the Western
Asia subregion held a two-thirds share of
meat, milk, and eggs. Meat consumption in
this subregion increased at a rate higher
than thatin Northern Africa. The growthraie
of consumption of eggs was high, about 8
percent per year, which may be directly at-
tributed to the eccnomic boom resulting
from oil exports and remittances from workers
abroad. For milk, howeve:r consumption in
the Northern Africa group of countries grew
much faster than in the Western Asia sub-
region. Of the individual countries, Iran and
Tunisia, both of which had fast income growth,
eachrecorded annual increases in ineat con-
sumption of about 7.0 percent between the
early 1960s and the mid-1970s. Milk con-
sumption in Algeria nearly doubled during
the same period, and it grew even faster in
Tunisia—6.5 percent per year. Growth of egg
consumption in Iraq and Iran exceeded 10.0
percent a year.

Nigeria, with 25 percent of Sub-Saharan
Africa’s population, consumed only one-
sixth of the meat in the region. The major
milk-consuming countries in the region were
Ethiopia, Tanzania, Somalida, Kenya, and
Nigeria. These countries accounted for more
than half of the region’s total milk consump-
tion. Nigeria alone consumed about 30 per-
cent of the eggs in the region.

Consumption of meat in Lthiopia de-
clined between 1961-65 and 1973-77. as 4
result of a fall in output, but consumption of
milk increased by 120,000 tons. At 5.5 per-
cent, Zimbahwe recorded the highest growth
rate in meat consumption in the region.
Nigeria exhibited a 6.6 percent annual in-
crease in milk intake, mostly because of
imports, which increased nearly sixfold
during the period. Annual increases exceed-
ing 7.0 percent were recorded in the con-
sumption of eggs in several countries. Cen-
tral Africa recorded higher growth rates
in consumption of all three livestock prod-
ucts than the other two subregions.

In Latin America the Upper South America
subregion accounted for 56 percent of the
regional population, S0 percent each of meat
and milk consumption, and 43 percerit of
eggs. Between the early 19605 and the mid-
1970s, Venezuela recorded the most im-
pressive increase in the consumption of
meat (6.5 percent) in the region. Milk con-
sumption in Cuba rose al an annual rate of
7.7 percent. In eggs, four countries—Mexico,
Peru, Cuba, and Venczuela—had growth
rates higher than the average regional growth

rate of 5.6 percent. In Uruguay the con-
sumption of both milk and eggs declined.
The rate of growth in the consumption of
livestock products in Central America and
the Caribbean subregion was higher than
that in the other two subregions in Latin
America.

Composition of Consumption

The composition of meat and milk con-
sumption roughly follows the regional pat-
terns of production. During the mid-1970s,
beef and buffalo meat constituted 50 percent
of the meat consumed in the study countries
as a whole, followed by pigmeat and poultry
meat at about 18 percent each. Mutton and
goat meat accounted for the balance of 14
percent. Cow milk constituted nearly two-
thirds of total milk consumption, and buffalo
milk a little less than a quarter. The pattern of
consumption has shifted somewhat since
the carly 1960s, with poultry meat and cow
milk gaining in popularity. These changes
are the results of changes in taste and in-
creased urbanization, but they also reflect
the adoption of improved production tech-
nologies in dainy and poulitry farming. Table 7
gives the average rates of growth of con-
sumption of different types of meat and milk
by region. In general, the growth rates of
poultry and pigmeat consumption were rel-
atively higher than those ef other meats. The
fastest growthwas in poultry in North Africa/
Aiddle East, followed by Latin America.
Similarly, consumption of cow milk grew
relatively faster than other types of milk in
all regions, with the exception of goat milk
in Asia.

Beef and pigmeat edach accounted for a
third of total meat consumption in Asia in
the mid-1970s: the remaining third was shared
Amost equaily by small ruminants and poul-
try. The share of ruminant meat decreased
from 55 to 49 percent between the early
1960s and the mid-1970s; poultry and pig-
meat constituted the major share of meat
consumption in the latter period. In Asia,
buffalo milk was more important than cow
milk, and there was no significant change in
the ratios between the two periods.

In Latin Americd and Sub-Saharan Africa,
beet was most important and contributed 47
percent of the total increase in medt con-
sumption between the early 1960s and the
mid-1970s. However, by the mid-1970s, poul-
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try consumption was increasing rapidly, and
the shares of beef and mutton and goat meat
were decreasing. Cow milk constituted 99
percent of milk consumption in Latin America;
this share represented a slight increase over
the early 1960s and was accompanied by
a corresponding decrease in the share of
goat milk.

In the North Africa/Middle East region
in the early 1960s, mutton and goat meat
were the most important meats, followed by
heel and buffalo meat. But by the mid- 1970s,
poultrv consumption had doubled, rising
from aearly one-cighth of the meat con-
sumed to one-fourth; the share of mutton
and goat meat declined to 40 percent and
that of beef and buffalo meat declined 1o 36
percent. Consumption of pigmeat in this
region was negligible. Cow milk constituted
62 percent of total milk consumed in the
mid-1970s, which was an increase of 6 per-
cent over the carly 1960s. The sbres of all
other tynes of milk declined; that of goat
milk falling from 15 percent to 11 percent.

Relationship of Per Capita
Income to Per Capita
Consumption

There is generally a positive relationship
between per capita consuinption of livestock
products and per capita incomes, though
this may not he true for every conuntry.!7 At
the regional level, when the countries are
grouped according to per capita income, the
relationship generally seems to hold. Ap-
pendix 4, Table 33 gives the relevant data for
meat, milk, and eggs. The countries are
grouped according 1o the level of annual
per capita income,

Antaual Income
(U.S. $/capita)

Less than $250
$250-499
$500-1,249
$1.250 or more

Group

Very low income
Low income
Middle income
High income

For all the study countries taken together,
per capita consumption of meat varied from
4.0 kilograms in the very low-income coun-

tries to 35.0 kilograms in countries with high
incomes. The seme is generally true at the
regional level. The largest difference is in
Asiawhere the range is from 2.8 kilograms of
meat in the very low-income countries to
56.8 kilograms in the high-income countries
(Fiji, Hong Kong, and Singapore). The small-
est difference is in North Africa/Middle East,
where per capita meat consumption ranged
from 8.9 kilograms to 18.3 kilograms. In Latin
America even the very low-income countries
consumed 10.6 Kilograms of meat per capita,
which is 3.8 times the amount in Asia’s very
low-income countries.

The per capita consumption of milk in
India, which is a very low-income country,
was high. Because India’s population s large,
this high per capita consumption inftuenced
the average milk consumption for all of the
very low-income countries of Asia. Nigeria,
which falls in the low-income group of coun-
tries, has a low per capita domestic utilization
of milk (9.3 kilograms), and this influenced
the average for this group in Sub-Saharan
Africa. With these exceptions, the positive
relationship between per capita consumption
and per capita income holds good for milk
also. In North Africa/Middle East, there is
only one country in the very low-income
group—Afghanistan—and its milk con-
sumption per capita was high.

This relationship between income and
consumption seems to be true for eggs also.
The consumption of eggs ranged from 0.6
kilograms per capita in very low-income
countries to 5.5 kilograms in high-income
countries, as compared to the overall average
of 2.0 kitograms. The highest per capita con-
sumption of eggs was in the high-income
countries of Asia, averaging 12.5 kilograms.
On the other hand, the 10 very low-income
countries of thisregion had an average intake
of only 0.5 kilograms, as against 1.8 kilograms
for similarly situated countries in Latin
America.

Relationship of Growth Rates in
Aggregate Consumption to
Per Capita Income

The relationship 'etween the growth
rates in total domestic utilization of livestock
products between the early 1960s and the

"7 Per capita income and per capita consumption of livestock products refer to the estimates at the country and not

the household level
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mid-1970s and the growth in per capita in-
comes {1966-77) is also examined. The rel-
evant data are given in Apvendix 4, Table 34.
Againthe relationship at theregional level is
generally positive although there are excep-
tions. In the case of meat consumption, the
growthrate in countries with income growth
greater than 5 percent per year is more than
double that in the coumuries with income
growth slower thai | percent a vear for all
the study countries taken together.

in the case of milk, the rate of increase
in consumption in the slow-growth countries
in the North Africa/Middle East region is
based on only one country, the Sudan. In
Latin America, mitk consumption increased
more rapidly in the slowest-growth countries
than in the rapid-growth countries. But the
figures are based on only three countries in

the former group (Cuba, Honduras, and
Chile) and two countries in the latter (Brazil
and the Dominican Republic).

Growthin the consumption of eggsranged
from 4.0 percent in the slowest-growth coun-
tries 10 6.2 percent in the rapid-growth group.
within each region, the average rate of in-
crease in egg consumption rose consistently,
with the exception of the rapid-growth coun-
Lics of Seh-Saharan Africa and | atin America.
In Latin America, the rate of increase in the
slow-growth countries was higher than those
with the slowest grewth, but the growth rates
in the medium- and rapid-growth groups
were lower than in the two slower groups. In
North Africa/Middle East, however, the rate
of increase in the consumption of eggs in
the rapid-growth countries was double that
of the slow-growth countries.
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INTERNATIONAL TRADE IN LIVESTOCK PRODUCTS

In the mid-1970s the stucly countries as
a whole were net exporters of meat: their
aggregate exports exceeded imports by about
300,000 tons, but their net exports declined
by about 430,000 tons from the early 1960s.
These countvies imported nearly 9.5 million
tons of milk and milk products, and they
exported only about 600.000 tons, resulting
inanetimport of 8.9 million rons. These rep-
resent an increase of 4 million tons over the
1961-65 level. In eggs, imports were higher
than exports by about 110,000 tons. Regional
details of exports, imports, and net trade in
meat, milk, and eggs are given in Appendix 4,
Tables 35, 36, and 37

Meat Trade

The aierage annual exports of meat from
the study countries in 1973-77 were 1.6 mil-
lion tons compared to 1.5 million tons in
1961-65, which represents only an 8.3 per-
cent increase over the early 1960s. With
imports of meat rising by nearly 80 percent
during the same period, net exports declined
by 60 percent. Lauin America was a major net
exporter of meat in the mid-1970s followed
distantly by Sub-Saharan Africa. The two
other regions, Asia and North Africa/Middle
East, were net importers (see Table 8).

Between the early 1960s and the micd-
1970s, exports of meat from Latin America
increased slightly. Within Latin America,
the countries in the Upper South America
subregion increased their exports by 200,000
tons to 340,000 tons in the mid-1970s. The
increase in the Central America and the
Caribbean subregion was small at about
40.000 tons. On the other hand, meat exports
from Lower South America declined by
180,000 tons mainly because consumption
grew faster than production. In Argenting,
medt exports declined by 3¢ percent from
the early 1960s. Three countries —Argentina,
Brazil. and Uruguay —shared nearly 70 per-
centof the total exports from Latin America;
their share in the carly 1960s was 77 percent.

The exports of meat from Sub-Saharan
Africa were nearly 300,000 tons in the mid-
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1970s, representing an increase of more
than 14 percent cver the early 1960s. Two-
thirds of these exports were from the Eastern
and Southern Africa subregion. Namibia,
Botswana, and Somalia were the principal
exporters in this subregion, which contributed
nearly 69,000 tons to the increase in exports.
To some extent, this increase compensated
for the deciine in the meat exports from the
West Africa subregion.

Nearly half of the meat exports from Asia
in the mid-1970s were {from Mongolia. In
general, the exports from Asia were mostly
from the East and Southeast Asia subregion,

Exports of meat from North Africa/Middle
East declined from 43,000 tons in the early
1960s to 38,000 tons in the mid-1970s. De-
clines in Turkey, Syria, and Iran were partly
offset by incredses in exports from the Sudan
and Lebanon. The orders of magnitude in-
volved were small, however.

Imports of meat into the study countries
increased from 0.74 million tons in 1961-65
to 1.32 million tons in 1973-77. inports rose
inall four regions, the largestincrease being
in North Africa/Middle East where they rose
2.8 times. In Asia, meat imports more than
doubled 10 422,000 tons. These two regions
shared four-fifths of the increase of meat
imports in all the study countries. Of the
remaining increase, Latin America accounted
for 93,000 tons, less than half of what it im-
ported in the carly 1960s, and Sub-Saharan
Africa accounted for 14,000 tons.

In North Africa/Middle Eest, Iran and
Saudi Arabia, which imported relatively
small quantities of meat in the early 1960s,
were the largest importers in the mud-1970s.
Increased oil revenues made these larger
mmports possible. Imports of meat also in-
creased i other oil-exporting countries in
the region, namely Libya, Iraq, and Kuwait.
Meat imperts into Egypt were also higher in
the mid-1970s. Algeria, however, reported a
decline in meat imports during the period,

Hong Kong alone accounted for 70 per-
centof the meat imports into Asia in the mid-
1970s. Four other countries—the Republic
of Korea, Papua New Guinea, Singapore, and
Malaysia—also increased their imports dur-



Table 8—Meat trade by region, 1961-65 and 1973-77 averages

Exports Imports Net Trade
Region 1961-65 1973-77 1961-65 1973.77 196165 1973-77
(1.000 metric tons)
Asid 1009 135.5 204.7 4218 103.8 2863
North AfricasMiddle Fast 428 37.9 142.1 3979 993 3600
Sub-Saharan Africa 2635 301.2 195.2 209.2 68.3 920
Latin America 1,088 4 1,144.8 1933 286.2 895.1 858.6
All study countries 1.495.6 16194 7353 1.315.1 760.3 3043

Source; Food and Agriculture Organization of the United Nations, “Global Agriculture Programming System Supply

Utilization Accounts Tape ™ Rome, June 1980,

Notes: Fxport and import figures include the carcass weight equivalent of traded live animals. Net trade is exports
minus imports. Figures with minus signs represent net imports.

ing this period to meet an increase in de-
mand. In the Philippines, however, imports
of meat declined by more than half because
increased consumption was met from in-
creased production.

Venezuela, Brazil, and Jamaica accounted
for more than half of the total imports of
meat into Latin America. Their share in the
early 1960s was a little more than a quarter.
Imports into Chile, however, declined by
nearly hdlf, most of the increased consump-
tion being met by higher domestic produc-
tion. Of the three subregions in Latin America,
only Lower South Amnterica experienced a
decline in meat iimports during the period.

Nigeria's imports of meat iri the mid-1970s
were only marginally higher thanin the early
1960s. The other large meat importers in the
Sub-Saharan region were the Ivory Coast.
which nearly doubled its meat imports during
the period, and Zaire. In the West Africa sub-
region as a whole, the imports of meat re-
mained steady.

Thus, although the study countries taken
together were net exporters of meat in the
mid-1970s, Asia and North Africa/Middle
Eastwere netimporters, Their imports, which
were about 100,000 tons in each region in
the early 1960s, increased 10 286,000 tons in
Asia and 360,000 tons in North AfricasMiddle
East in the mid-1970s. In Latin America, the
leading exporting region, net exports of meat
declined by 37,000 tons. This was partially
offset by Sub-Saharan Africa, where net ex-
ports rose by 24,000 tons to 92,000 tons in
the latter pesiod.

Net exports of meat from Latin America
in the mid-1970s were 7.5 percent of meat
output, whereas in Sub-Saharan Africa the
proportion was about 3.2 percent. Again, net
imports of meat into North Africa/Middle

Eastwere about 11 percent of aggregate con-
sumption, whereas for Asia it was 5.7 per-
cent. For all the study countries taken to-
gether the net surplus represented less than
1.4 percent of meat output in the mid-1970s.

Milk Trade

Average milk himports increased 87 per-
cent in the study countries between the early
1960s and the mid-1970s. In Latin America
alone milk imports rose from 1.9 million tons
to 3.1 million tons. During the same period
exports of milk from the study countries
quadrupled, though from a smaller base.
Thus net imports of milk increased by 81 per-
cent. In the mid-1970s Latin America was a
major exporter, accounting for nearly two-
thirds of the aggregate exports of the study
countries. The level of exports in the mid-
1970s was almost six times that in the early
1960s. Net inmports increased 50 percent—
from 1.8 million to 2.7 million tons. Exports
of milk also rose rapidly in Asia, increasing
3.6 times. Exports from Sub-Saharan Africa
and North Africa/Middle East were small,
though they increased moderately com-
pared to the early 1960s (see Table 9).

(n Latin Ameriza more than 80 percent
of the total milk exports in the mid-1970s
wds from Argentina. Exports from this coun-
try increased sixfold over those of the early
1960s. Almost all the exports of milk from
Asia in the mid-1970s were {from East and
Southeast Asia. Hong Kong and Singapore
together exported 65,000 tons of milk, but
the bulkof it represented re-exports. Most of
the exports of North Africa/Middle East were
from the Western Asia subregion. These
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Table 9—Milk trade by region, 196i-65 and 1973-77 averages

Exports Imports Net Trade
Region 1961-65 1973:77 1961-65 1973-77 1961-65 1973-77
(1,000 metric tons)
Asia 391 140.5 2010.1 3.081.8 1.971.0 -2941.3
North Africa/Middle East 124 21.1 678.9 2,033.1 6e0, 5 20120
Sub-Saharan Africa 330 52.6 488.5 1.254.1 4555 -1,201.5
Latin America 60.8 3623 1.871.0 3.091.1 1.810.2 -27288
All study countries 1453 576.5 5.048.5 9.460.1 4,903.2 - 8,863.6

Source: Food and Agriculture Organization of the United Nations, “Global Agriculture Programming System Supply

Utilization Accounts Tape,” Rome, June 1980.

Notes: Export and import figures include milk and milk products (other than butter) expressed in whole milk
equivalents. Net trade is exports minus imports. Figures with minus signs represent net impons.

doubled from 10,000 tons in the early 1960s
to 21,000 tons in the mid-1970s.

Kenya's exports of nearly 0,000 tons of
milk in the mid-1970s not only represented
the largest quantity exported from Sub-
Saharan Africa, but they were more than
double the milk exports of the early 1960s.
Total exports of milk from Sub-Saharan Africa
increased by 60 percent to 53,000 tons.

With regard to milk imports, Latin Amer-
ica's 3.1 million tons accounted for nearly
one-third of the milk imported by the study
countries in the mid-1970s; milk imports
into Asia accounted for another third. The
share of North Africa/Middle East was 22
percent and that of Sub-Saharan Africa was
13 percent. Latin America’s milk imports
rose by two-thirds and Asia’s by more than
half between the two periods. The increases
in the other two regions were more spec-
tacular. Milk imports increased threefold in
North Africa/Middle East and two-and-a-
half times in Sub-Saharan Africa.

The largest importers of milk in Latin
America in the mid-1970s were Mexico and
Cuba; imports into Mexico increased more
than two-and-a-half times over the early
1960s. while those of Cuba more than tripled.
The average yearly imports of the Centrdl
America and the Caribbean subregion more
than doubled. In the Upper South America
subregion, milk imports into Peru rose hy
200,000 tons and those into Brazil by about
100,000 tons. On the other hand, Colombia’s
imports declined by 63,000 tons as a result
of increases in milk output inthe country. In
the Lower South America subregion, imports
into Chile rose from 137,000 tons in the early
1960s to 216,000 tons in the mid-1970s.

In East and Southeast Asia, the Philip-
pines imported the most milk and milk
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products—22 percent of the total milk im-
ports in Asia. The other large importers were
Malaysia, Thailand, Indonesia, Singapore,
and Hong Kong. In the subregion as awhole,
milk imports increased by 87 percent be-
tween the ecarly 1960s and the mid-1970s. In
the South Asia subregion, imports into India
decreased by 175,000 tons, declining to
308,000 tons partly as aresult of programs of
increased milk production. However, when
imports were reduced, per capita consump-
tion declined. Imports of milk into Sri Lanka
and Burma also declined during the period.

In North Africa/Middle East, Algeria's
imports of milk were nearly half of those of
the Northern Africa subregion, 22 percent of
the regional total, and two-and-a-half times
the 1961-65 level. Several countrie.; in the
region recorded substantial increases in
imports of milk to meet the increased de-
mand induced by increases in per capita
incomes from higher oil revenues. For ex-
ample, relative to 1961-65, mitk imports in
1973-77 were eight times larger in Libya;
five-to-six times larger in Saudi Arabia, Iran,
and Oman; and three-to-four times larger in
Syria, Tunisia, Iraq, and Kuwait. In no country
in the region have imports of milk declined.
These trends are expected to continue as
long as the favorable foreign exchange carn-
ings in this region continue.

The picture in Sub-Saharan Africais sim-
ilar. Nigeria alone imported nearly 400,000
tons of milk in the mid-1970s compared to
70,000 tons in the early 1960s; imports into
the Ivory Coast rose four-and-a-half times
to 86,000 tons. For the West Africa subregion
as a whole, milk imports rose more than
three-and-a-half times to 724,000 tons. The
imports in the two other subregions also
were impressive: 2.3 times in Central Africa



and 1.7 times in Eastern and Southern Africa.
Net imports of milk made up 9.4 percent
of the total milk consumption in the develop-
ing countries, The shortages in Sub-Saharan
Africa and the North Africa/Middle East re-
gions were higher at 18.0 and 12.4 percent
respectively. In Latin America the deficit
was 8.4 percent and in Asia, 7.4 percent.

Egg Trade

Because of the difficulty in transporting
this commodity, developing countries tra-
ditionally rely on local supplies of eggs to
satisfy local demand. Thus the total egg trade
for all the study countries is relatively small—
a net trade deficit of about 110,000 tons in
the mid- 1970s. Compared to the early 1960s,
average annual egg exports in 1973-77 were
10,000 tons lower, while imports were almaost
double the 1961-65 level of 69,000 tons (sce
Table 10). Imports of eggs into Asia increased
slightly, while those into North Africa/Middle
East, rose sharply to about 60,000 tons. Half
of the net imports of eggs into the study
countries were accounted for by this region
in the mid-1970s. In the other two regions,
imports and exports were less than 10,000
tons. In Asia, the major importer was Hong
Kong. The major importers of eggs in North
Africa/Middle East were Iraq, Iran, Kuwait,
and Saudi Arabia; together they imported
about 72 percent of the regional total.

The worsening trade position of the de-
veloping countries in livestock products is
the direct result of the increasing demand
for these commodities arising from higher
per capita incomes and rapid population
growth, despite a large increase in production
of some of these products in some countries,

As the demand for different tvpes of meat
and the production patterns changed. the
composition of international trade in meat
also changed. The composition of consnmp-
tion by type of meat is sometimes influenced
by the availability of imported meat.

Beef and buffalo meat constituted about
85 percent of the total meat exported from
the study countries and about half of the total
meat imported in the mid-1970s. Inthe early
1960s beef and buffalo meat held a two-thirds
share of meat imports. Imports of mutton

and goat meat and poultry meat increased
during the period. Although the share of
exports of beef and buffalo meat declined
only slightly, this fall and the increase in the
share of poultry meat were experienced in
all regions, although the size of the changes
varied from region (o region.

The pattern of meat trade underwent
major changes in some regions between the
early 1960s and the mid-1970s. In North
Africa/Middle East, for example, imports of
poultry meat increased almost 10 times, but
imports of beef and buffalo meat increased
only 1.7 times and those of mutton and goat
meat increased only 3.1 times. In Asia, im-
ports of beef and buffalo meat declined as a
percentage of total meat imports, though in
absolute quantities they increased from
80,000 tons to 124,000 tons. Mutton and goat
meat imports nearly tripled and pigmeat
imports doubled. Imports of pigmeat into
Latin America declined, while those of poultry
meat increased two-and-a-half times.

Latin America continues to enjoy a com-
parative advantage among the developing
regions in meat exports, especially beef
production, because of its vast openranges.
Asia seems to have a comparative advantage
in pigmeat production, though exports of
pigmeat from Asia as a whole declined by
3,000 tons, falling to 10,000 tons, and imports
into Asia almost doubled to 162,000 tons be-
tween 1961-65 and 1973-77. There is scope
for developing export markets for mutton
and goat meat in the North Africa/Middle
East region, particularly in Turkey, where
beel exports declined by nearly 7,000 tons,
while those of sheep and goat meat increased
from 10,000 tons to 13,600 tons during the
period. Perhaps the investment strategy
should be shifted from large ruminants to
small ruminants and poultry in this region,

Meat Imports Relative
to Income Growth

Sixty-two percent of total imports of meat
went to developing countries with average
per capita incomes of U.S. $1,250 or more in
the mid-1970s, while countries with average
incomes less than U.S.$250 imported only
5 percent. In Asia, Latin America, and North
Africa/Midd!e East, the percentages of im-
ports by high-income countries were even
higher, between 69 and 75 percent of the
regional totals (sce Appendix 4, Table 38).
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Table 10—Egg trade by region, 1961-65 and 1973-77 averages

Exports Imports Net Trade
Region 1961-65 1973-77 1961-65 1973.77 1961-65 1973-77
(1,000 1netric tons)
Asia 14.6 53 48.8 56.6 34.2 - 513
North Africa/Middle East 4.2 10.7 10.7 61.2 6.5 -50.5
Sub-Saharan Africa 1.1 0.6 1.2 23 ~0.1 ~1.7
Latin America 78 1.3 8.7 69 -0.9 -5.6
All study countries 27.7 17.9 69.4 127.0 -41.7 -109.1

Scarce: Food and Agriculture Organization of the United Nations, “Global Agriculture Programming System Supply

Utilization Accounts Tape,” Rome, June 1980.

Notes: Net trade is exports minus imports. Figures with minus Signs represent net impouts.

Eighty percent of the meat exports from
Latin America were from countries with high
incomes. As more than 70 percent of the
developing-country exports were from Latin
America, high-income countries held a 58
percent share of total meat exports and a
41 percent share of net exports.

When countries are grouped according
to income growth, the rapid-growth countries
had a 50 percent share of the aggregate meat
imports, whereas the share of the slowest-
growth countries was about 11 perceni
Among the regions, rapid-growth countries
in Asia imported nearly 80 percent of the
region’s meat imports. The corresponding
percentage for North Africa/Middle East
was 58 percent in the mid-1970s. Two-thirds
of the exports from Latin America were from
countries with income growth between |
and 3 percent (see Appendix 4, Table 39).

Net Importers and Exporters

If the 104 developing countries are
grouped into meat importers or exporters
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according to each country’s net trade status
during 1973-77, the growth rates of meat out-
put between the early 1960s and mid-1970s
in the importing countries are consistently
higher than those in the exporting countries
in each of the four regions, as well as for the
Third World countries as a whole. Similarly,
the growth rates of consumption are higher
in the importing countries (see Appendix 4,
Table 40). Self-sufficiency ratios, defined as
the ratio of average production to consump-
tion of meat in each of the two groups of
countries within a region, indicate that be-
tween the two periods, the situation generally
worsened in both groups for all the study
countries. The positions of both groups of
Sub-Saharan Africa, meat exporters of North
Africa/Middle East, and meat importers of
Latin America have slightly improved. For
all the study countries taken together, there
has been no significant difference in the
per capita consumption of meat between
the importing and expor:ing countries, At
the regional level, however, except in Asia,
the per capita consumption in meat-exporting
countries is higher than that in meat-import-
ing countries.
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PROJECTIONS OF OUTPUT OF LIVESTOCK PRODUCTS,

1990 AND 2000

The outputs of meat, milk, and eggs are
projected to 1990 and 2000 for each country
separately, using the trend growth rates
based on the annual data for 1961-77.18 The
projected cutpuw:s for each country are then
aggregated for subregions. regions, and for
all the study countiies. In making the pro-
jections, the total output of the different
types of meat for each country is considered
because the growthrate of production for all
the meats combined tends to be more stable
than the growth rates for individual meats.
The projections for milk and eggs are also
based on total milk and total eggs.

if the historical trends in production of
livestock products continue in the future,
the 104 developing countries are projected
to produce 36 million tons of meat, 131 mil-
lion tons of milk, and 8.4 million tons of eggs
in the ycar 1990 (see Table 11). Growthinthe
output of eggs could be most rapid, the pro-
jected level in 1990 being almost double that
in 1977.19 The increase in meat is projected
at 52 percent and in milk at 44 percent.

Ifthese trends continuc to the end of the
century, the study countries could produce
51 million tons of meat, 178 million tons of
milk, and 15 million tons of cxgs. Based on
past trends, the output of eggs in 2000 could
be three-and-a-half times the level in 1977,
whereas the estimated output of milk could
be almost doubte the 1977 level. The increase
in the production of neat could be between
these levels.

The share of different regions in the pro-
jected output of livestock products in 1990
and 2000 and the implied growth rates are
given in Table 12. The distribution of meat
output among the different regions is not

projected to change much, although by 2000
the share of North Africa/Middle East could
go up slightly at the expense of Asia and Sub-
Saharan Africa. For milk, however, Latin
America's share is projected to rise from 35
percent to 43 percent of the total between
1977 and 2000, whereas that of Asia ceuld
decline from 43 percent to 36 percent, be-
cause the projected growth rate of milk out-
putin Asia between 1977 and 2000 is only 58
percent of that in Latin America. If past trends
for eggs continue, the share of North Africa/
Middle East could increase by 4 percent by
2000 at the expense of Sub-Saharan Africa
as a result of the projected difference in the
growihrates—6.7 percent and 3.9 percentin
the two regions respectively.

Projected outputs of meai, milk, and eggs
by regions and subregions in 1990 and 2000
are given in Appendix 4, Tables 41, 42, and
43. Latin America is projected to contribute
the largest shere and Sub-Saharan Africa the
smallest share to the increased output of
livestock products by 1990. Fifty percent of
the increase in meat output over the 1977
trend estimate is projected to be in Laiin
America and about 20 percent in Asia. Fifty
percent of the increase in milk outputis also
projected to be in Latin America and 32 per-
cent in Asia. Milk production in North Africa/
Middle East could go up by 6 million tons
between 1977 and 1990. The projected in-
crease in milk output in Sub-Saharan Africa
could be the smatlest. Latin America is pro-
jected to contribute 44 nercent and Asia 32
percent to the total increase in the output of
eggs between 1977 and 1990. The remaining
24 percent could be shared by North Africa/
Middle East and Sub-Saharan Africa.

' Trended by the formula InY, - a « bt from 1961-77 data where Y, represents the estimate of the total output inyeart,
ais the constant term, that is, the logarithm of the estimate in the year t = 0, and b is the logarithm of the value | plus
the annual rate of change in the variable. Where data are incomplete, the trends were based on 1966-77 or 1970-77
data, particularly in the case of milk. An alternative method of projection would have been to project separately the
number of animals and birds, the offtake ratios, and the yield per animal or bird and multiply the three to obtain
projected output. The available data did not permit such refinement for tost of the developing countries. The pro-
jection of total output on the basis of past trends assumes continuity of these trends, slower growth in one of the
component fact-.s being compensated for by faster growth in one or hoth of the other two factors and vice versa.

1 The data for 1977 given in Chapter 6 refer to trend estimates for the year.
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Table 11—Trend and projected produc-
tion and growth rates of live-
stock products, all study
countries, 1977, 1990, and
2000

Annual
Live- Trend Projected Growth Rate
stock ~ Qutput _Output  “yggi. [977. 1977
Product 1977 1990 2000 77 90 2000

{(mitlion metric tons) (percent)

Meat 235 358 509 29 33 34
Milk 913 13111776 25 2.8 29
Eggs 43 B4 147 4 53 55

Sources: Calculated from basic data in Food and Agri-
culture Organization of the United Nations
“Production Yearbook Tapes, 1975 and 1979,
Rome, 1976 and 1980.

The data in Table 2 indicate that the
nost rapid rates of growth in meat and eggs
between 1977 and 1990 are projected to
occur in North Africa/Middle East, whereds
in milk the growth rates in Latin America
could be the highest.

Of the projected increase of 2.5 million
tons of meat in Asia hetween 1977 and 1990,
the East and Southeast Asia subregion could
contribute as much as 2.0 million tons. The
increase in output in this subregion is esti-
mated to average 3.6 percent per year as com-
pared to 2.0 percent in the South Asia sub-
region. In the North Africa/Middle East ve-
gion, Iran and Turkey are projected to con-
tribute nearly haif to the increase of about
2.0 million tons of meat. The growth rates in
the subregion of Northern Africa and Western
Asia could be nearly the same. Brazil alone
is projected to contribute 45.0 percent of the
6.5 million ton increase in meat output in
the Latin America region. In Sub-Saharan
Africa, the share of Nigeria in the total pro-
duction of meat is 1. 0jected to decline from
12,6 percent in 1977 to 11.0 percent in 1990
due to the slow growth rate projected for
this country. In Ethiopia, another large pro-
ducer of meat in this region, it is assumed
that output will not decline helow the 1977
production levels. The projected output in
1990 is represented by the 1977 trend esti-
mate of 405,000 tons. The same assumption
is made for the projected production for Chad
and Niger.
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Table 12—Trend and projected distri-
bution of production of live-
stock products, 1977, 1990,
and 2000, and projected
growth rates, 1977-90 and
1977-2000, by region

Growth Rate
Region’s Share of Projected
Livestock of Production Production

Product/ 1977 1977.

Region 19774 1990 2000 1990 2000
{percent)
Meat
Asia 22 2l 21 3.08 3.24

North Africa/
Middle East 13 14 15 3.84 3.96
Sub-Saharan

Africa 13 13 12 294 311
Latin America 52 52 52 332 343
Milk
Asia 43 39 36 222 2.26
North Africar
Middle East 16 16 16 267 278
Sub-Saharan
Alvica 6 b) 5 1.53 1.58
Latin America 35 39 43 376 3.08
Fpgs
Asia 32 32 32 5.32 5.45
North Africa,
Middle Fast 14 16 8 651 6.71
Sub-Saharan
Africa 10 8 7 371 3.95
Latim America 44 44 43 5.21 5.35

Sources: Cliiculated from Easic data in Food and Agri-
culture Organization of the United Nations,
“Production Yearbook Tapes, 1975 and 1979,
Rome, 1976 and 1980.

The projected production growth rates for
country groups differ from the historical trend
rates due to differences in the rates of growth
of output among countries. For those coun-
tries whose past production trends are nega-
tive. 1977 trend estimates of production are
used for both 1990 and 2000

* Refers o trerd estimates for 1977

Notes:

Most of the projected increase of 12.9
million tons in milk production in Asia is
expected to come from countries in South
Asia. Even among these countries, India and
Pakistan together account for 90 percent of
the projected increase in Asia. The milk out-
put of these two countries together is pro-
jected tocomprise nearly 92 percent of Asia's
production in 1990 and 36 percent of the
projected output of all the study countries
in that year. The Republic of Korea and the
Democratic People’s Republic of Korea had



very high annual growth rates betwecn 1961
and 1977, as both started from relatively low
bases. In these two cases, o limit on growth
of 8 percent per year is set for projections to
1990.

Similarly, i North Africa/Middle East
the projected increase is held at 8 percentin
Saudi Arabia. The output of milk is also pro-
jected to grow rapidly in Cyprus, Kuwait, and
Tunisia where mitk production in 1990 could
be more than doubte thatin 1977, Moreover,
the Western Asida subregion could account
for two-thirds of the estimated output of milk
(20.7 million tons) in this region.

In Sub-Sahdran Africa, countries in the
Eastern and Southern Africa subregion are
projected to increase their milk output by
about 1 million tons hetween 1977 and 1990
three-fourths of the total increase in the re-
gion during this period. In Kenya. milk pro-
duction is projected to rise hy about a quadrter
of a million tons to 1.3 million tons during
the same period; the increases in Tanzania
and Uganda could also be large. In several
countries of the region the output of milk
declined during the study period, and hence
the projected fevels in 1990 were held at the
1977 wrend levels.

Of the 20 million tons of increased milk
production in Latin america. about 57 per-
cent is projected to be from the countries

of the Upper South America subregion, 33
percent from Central America and the Carib-
bean, and the balance from Lower South
America. Five countries—Argentina, Brazil,
Cuba, Mexico, and Venezuela—could share
80 percentof the total increase in theregion,
The most rapid incicase is projected for Cuba
on the basis of past trends. The other countries
where milk outputin 1990 is projected to be
more than double thatin 1977 are Costa Rica,
Ecuador, Jamaica, and Venezuela.

[ view of the consistently high growth
rates in the output of eggs between 1961 and
1977, the projected output in 1990 is ex-
pected to be more than double the 1977 trend
level in several subregions (that is, the an-
nual rate of growthis projected to exceed 5.4
percent). These are the subregions of East
and Southeast Asia, Western Asia, Central
America and the Caribbean, and Upper South
America. At the country level, the projected
growth is also held to 8 percent per vear in
Pakistan and Zambia because their earlier
growth was extremely rapid. The countries
producing at least 100,000 tons of eggs, and
where the annual increase is orojected ar 5.4
percent or inore, are Indonesia, the Republic
of Korea, Malaysia, and the Philippines in
Asia: Iran and Turkey in North Africa/Niddle
East; Cuba2Y Colombia, and Venezuela in
Latin America.

2 The 1977 trend level of production for Cuba was 98,000 tons.

41



7

PROJECT:D CONSUMPTION OF LIVESTOCK PRODUCTS,
1990 AND 20Gi: AND PROJECTED SURPLUSES

AND DEFICITS

The demand for direct human cor.sump-
tion of each of the livestock products—meat,
milk, and eggs—is tirst projected for cach
country using the trend estimate of per capita
consumption in 1977, per capita growth in
income, and projected population To these
estimates are added the milk required for
feed, eggs for breeding, and allowances for
waste {see Appendix 2 fordetdils). The country
estimates are aggregated to give the projected
consumption of each subregion, region, and
the total for the 104 study countries. Before
reviewing the results of these projections,
the estimates of population and per Capita
income growth rates used in this study are
discussed.

Population Growth

The wopulation of the 104 developing
countrizs, based on the United Nations'
mediurn variant population projections for
individual countries, is estimated to increase
from 2.1 hitlionin 1977 10 2.9 billion by 1990,
This represents an annual compound growth
rate of abeut 2.6 percent, an average annual
increase of 63 million people. Among the
different regions, the slowest growth of 2.4
percent is projected for Asia, which with an
estimated population in 1990 of 1.6 billion
~ouid account for 56 percent of the total
population of the countries covered by the
study. Half of the projected total annual in-
crease in the Third World population would
be froin Asia. The population of North Africa/
Middle East is projected to increase from
240 million to 345 million between 1977 and
1990, an annual growth rate of 2.9 percent.
Sub-Saharan Africa is expected to have the
highest population growth among the re-
gions, nearly 3.1 percent, with a projected
population of 461 million. Latin America’s
population is expected to show an average
annual increase of 10.5 million, bringing it
to 470 million by 1990. Latin America and
Sub-Saharan Africa could account for about
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16 percent each of the Third World population
in 1990,

By the end of the century, the total popu-
lation of the study countries is projected to
reach 3.6 billion, an average compound
growth rate of 2.4 percent per year over 1977,
The growth rates between 1990 and 2000
could he lower than those hetween 1977 and
1990 in all the regions, although in some
countries, particularly in Sub-Saharan Africa,
they may still be rising. The share of Sub-
Saharan Africa in the Third World population
is projected to increase 1o about 17 percent
in 2000.

Per Capita GNP Grewth

If the 1966-77 growthrates in GNP in the
individual countries continue to 1990, the
resulting overall growth rate of GNP for all
the study countries taken together during
the period 1977-90 could be 6.7 percent per
year. The fastest growth in GNP is projected
to be in North Africa/Middle East at 7.5 per-
cent, followed by Sub-Saharan Africa at 7.0
percent. The slowest growth, 5.7 percent, is
projected for Asia. In Latin America, the
GNP could grow by 6.8 percent per year dur-
ing this period, if past trends continue, The
growth in per capita income of the study
countries taken together is projected at
about 4.0 percent. Here again the growth rate
in per capita income in North Afvica/Middle
East could be the highest (1.5 percent; and
that of Asia the lowest (3.3 percent). At 4.0
percent, the growth rate of per capita income
in Latin Amnerica is projected to be slightly
higher than that in Sub-Saharan Africa.

If the growth rates of GNP are extended
10 2000, the overall per capita income growth
during the 1977-2000 period is projected at
4.3 percent per year. The distribution of the
projected growth rates of per capita income
among the regions during the three periods
1966-77, 1977-90, and 1977-2000 is given in
Table 13.



Table 13—Growth of per capita income,
1966-77, and projected growth
rates, 1977-90 and 1977-2000,
by region

Growth Rates ot
Per Capita Income

1977
1977-90 2000

Region 196677
{(pereent vedry

Asta 330 330 376
North Africa

Aiddle Fast 4 66 452 165
Sub-Saharan Atnea 313 345 416
I atin America 351 305 324
A stady countries 370 403 430

Sources Caleulated from basie data in World Bank
“Gross National Product, 1960-78 Time Series
Data by County at Current and Constant
Market Prices” Washington, D € 1979 (com-
puter printouty; World Bank, 1979 World Bunk
Atlus (Washington DC - World Bank, 1979);
and United Nations, Department ob Inter-
national Economic and Social Aftairs, 1Vorld
Population Trends and Prospects by Country 1950+
2000 (ST ESA . SER R-33), 1979

The 1966-77 reference period for the
growth in per capita income was chosen o
synchronize with the period for which con-
sumption was trended. Further, maximum
and minimum limits on annual per capita
income growth rates were set at 6.9 percent
and 0.5 percent respectively, In projecting
consumption, the per capita income growth
rate for each country is utilized. However,

therates for the average per capita growth of

income presented in Table 13 are computed
using the trend estimates of per capita in-
come weighted by the projected population
in the first and last years of the relevant
period. Because of the weights adopted, the
average growth rates for the periods 1977-90
and 1977-2000 generally show faster growth
than during the period 1966-77.21

The income growth rates for Sub-Saharan
Africa and Latin America may appear to be
too high if the more recent trends in income
are considered. The rates in Sub-Saharan
Africa are .nfluencec by the projected growth

for Nigeria, which is constrained at 6 percent
per year. Excluding Nigeria, the growth rates
of per capita income in the rest of Sub-Saharan
Africa are projected to he 1.6 percent per year
during 1977-90 and 1.7 percent during 1977-
2000. In Latin America, in light of the mount-
ing debtrepayment problems faced by many
of these countries, assuming that past trends
will continue in the future may not he realistic.

Even in the other regions, doubts have
heen expressed as to whether the high growth
rates in per capita income during 1966-77
are likely 1o continue in the future. As the
result of improvements in agricultural tech-
nologies and institutions, increasing adop-
tion of outward-looking industrial policies,
and favorable external conditions, the 1966-
73 period witnessed  extraordinarily high
economic growth among developing coun-
tries. Subsequently, however, the two oil
shocks of 1974 and 1979-80, the ensuing re-
cession and protectionism in the countries
belonging to the Organization for Economic
Cooperation and Development (OECD), and
mounting debt repayment problems slowed
economic growth in developing countries.

At the present time, structural adjust-
ments are being undertaken in several de-
veloping countries that promise improve-
ments in the efficiency with which resources
dare alleeated and used, enhancing the pros-
pects of better economic performance in the
future. Economic recovery and a retreat
from protectionist policies in the OECD
countries would reinforce the capacity of
developing countries to raise their economic
growth rates ahove the unusually low levels
of 1980-83. Thus, although the assumption
that 1966-77 g.owth will continue to 1990
and 2000 may not appear realistic at present,
it is equally unrealistic to assume that the
slower growth rate of 1980-83 will continue.
Moreover, IFPRI's food gap analyses are done
with particular concern for the food situation
as it may be at such time as the developing
countries succeed in accelerating their eco-
nomic growth. However, the likely demand
if per capita incomes grow more slowly, say,
25 percent less rapidly than the 1966-77
trend, is also presented as an alternative
scenario. Estimates of futare consumption
requirements based on 1977 per capita con-
sumption (trend), that is, only taking into

2 without the imposition of upper and lower limits on the per capita income growth at the country level, the overall

average per capita income growth between 1977 and 2000 for all the study countries taken togetherwould have been

5.3 percent ger year
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account the effects of rising population,
are also given,

For Latin America and Sub-Saharan Africa,
the slower growth scenario may be more rel-
evant, especially for the 1977-90 period. In
any case, demand projections based on trend
income growth could serve as a benchmark
against which those projections hased on
lower income growth could be measured 22

Income Elasticity of Demand

The income-elasticity coefficients used
in the study are hased on those available from
FAO, which give estimated values of coeffi-
cients fer each of the quinquennial years
1975 to 2000.23 These have been used sep-
arately for cattle and buffalo meat, mutton
and goat meat, pigmeat, poultry meat, milk,
and eggs for each country.

IFPRI's projections of demand and sup-
ply assume constant relative priccs. Objec-
tions to this procedure may be raised on the
grounds that if such projections show a
widening gap between demand and supply,
prices might actually rise, resulting in con-
strained demand and augmented supplies.
Eventually the gap would disappear and the
projections would be wrong. The extent to
which the demand is constrained and sup-
plies are augmented depends upon the avail-
ability of substitutes and on the potential
for increased production. Alternatively, the
gap may be bridged through imports if foreign
exchange and foreign supplies are not con-
straints. Thus it is difficult to forecast the
price level at which demand and supply would
balance. As will be explained later, IFPRI
projections are not intended to serve as fore-
casts butonly as pointers of possible supply-
demand imbalances under certain assump-
tions. Thus they serve as indicators of the
domestic supply gaps, under constant prices
or alternatively as import requirements from
the global market. Further, in the case of live-
stock products, data on the price elasticities
of demand and supply are only available for
some developing countries in some regions.
In this context, constant price projections

may be more defensible than those based on
assumed (uncertain) prices and price elas-
ticities.

Projections of Consumption
of Livestock Products

Projec.ions of production and consump-
tion and surpluses and deficits of meat, milk,
and eggs for 1990 and 2000 together with
corresponding trend estimates for 1977 by
subregion and region are given in Appendix 4,
Tables 41, 42, and 43.

Meat

Based on the assumptions regarding
population growth, trends in per capita in-
come, and income elasticity of demand, the
projected consumption -f meat in 1990 is
estimated at 43.8 million tons for the 104
study countries taken together, compared to
23.2 million tons in 1977.24 Forty-three per-
cent of this increase of 20.6 million tons is
contributed by giowth in population and the
halance by growth in per capita income. At
5.0 percent, the annual compound growth
rate of meat consumption is nearly double
the projected population growth and one-
and-a-half times that of the projected pro-
duction growth. As the output of meat in
1990 is projected to be 35.8 million tons, the
Third World study countries could experience
a deficit of 8.0 million tons or a little less
than one-fifth of projected consumption (see
Table 14). Their average per capita consump-
tion of meat could increase by 2.4 percent
per year.

If these trends continue beyond 1990,
the total consumption of meat is projected
to reach 71.8 million tons by the end of the
century-—an increase of 48.6 million tons
above 1977. Of this quantity, one-third could
be due to the increase in population and two-
thirds to the effect of increases in per capita
income. The corresponding output projec-
tion for 2000 is 50.9 million tons. The result-
ing gap between projected production and
demand in 2000 could widen to 20.9 million

2. 0ne must also remember that the projected trend income growth rates cover the periods 1977-90 cnd 1977-2000:
thus any slackening of growth during 1980-83 will have to be made up during the remainder of the projection periods.

¥ See Food and Agriculture Organization of the United Nations, “Parameters of the Demand Functions.” fifth run,

April 1978 (computer printout).

* The data for 1977 refer to trend estimates for the year.
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Table 14—Projected consumption and
net surplus or deficit of meat,
under alternative assump-
tions, all study countries,
1990 and 2000

Projected Net Surplus/
Consumption Deficit
Assumption 1990 2000 1990 2000
(million metrc tons)
AU 1977 per capita
trend levels 321 401 37 108
Trend income
growth 438 718 8.0 209
Lower income
growth 39.7 61.2 39 102

Sources: Calculated from hasic data in Food and Agri-
culture Organization of the United Nations
(FAQ), "Global Agriculture Programming System
Supply Utilization Accounts Tape,” Rome,
June 1980; FAO, “Parameters of Demand Func-
tions, Fifth Run,” Rome, April 1978 (computer
printout); \World Bank, "Gross National Prod-
uct, 1960-78: Time Series Data by Country at
Current and Constant Market Prices,” Washing-
ton, D.C., 1979 (computer printout); and United
Nations, Department of [nternational Eco-
nomic and Social Affairs, World Population
Trends and Prospects by Country. F950-2000
(ST/ESA/SER.R/33), 1979.

Consumption refers to total domestic utiliza-
tion. Deficit refers to the gap hetween projected
production and consumption. For estimates
of projected production, see Tahle 11. A minus
sign indicates a net deficit.

Notes:

tons, which is 30 percent of the projected
consumption and about two-and-a-half times
the deficit projected for 1990 under the trend
income growth assumption.

If the Third World countries ¢xperience
slower growth, say, 25 percent less than the
1966-77 trend, the total consumption of
meat in 1690 is projected to be 39.7 million
tons for the 104 study countries. If the 1961-
77 trends .n meat output continue, the gap
between the projected demand and supply
could be 3.9 million tons, which is nearly half
that under the trend income growth assump-
tion. Under the lower income growth as-
sumption this gap could widen to 10.2 million
tons by 2000, the projected demand for meat
in that year being 61.2 million tons and that
for output, 50.9 million tons.

Estimates of aggregate meat consumption
are 32.1 million tons in 1990 and 40.1 million

tons in 2000 computed at the 1977 trend es-
timates of per capita consumption. Thus
projected production is expected to exceed
projected consumption by 3.7 million tons
in 1990 and 10.8 million tons in 2000. Be-
cause the income elasticity of demand for
meat is relatively high, the projected gaps
between the meat supply and demand in
1990 and 2000 are sensilive to the assumed
rates of per capita income growth. 3y 2000,
even under the lower income growth assump-
tion, the projected deficit would amount to
16 percent of the estimated consumption.
Thus, if Third World countries are to achieve
self-sufficiency in meat, the growth in meat
output has to be accelerated from a projected
3.4 percent a year to 4.3 percent a year under
the low income growth assumption and to
5 percent a year under the trend income
growth assumption.

This is not meant to suggest, however,
that trade balance at the regional level or for
all the study countries is the ultimate goal.
Jntil the mid-1970s developing countries
were exporters of meat; now they have be-
come net importers. Further, newly indus-
trialized countries like the Republic of Korea
have met their increased meat demand
through domestic production. In fact,
whether increased demand should be met
from imports or domestic production de-
pends on a variety of factors, including the
landed cost of imports, availability of foreign
exchdnge, potential for production, and
domestic prices.

Projections of production, consumption,
and net surpluses and deficits of meat under
alternative assumptions are given in Ap-
pendix 4, Table 41. A broad picture of regional
and subregional production and consump-
tion in 1920 and 2000 is presented here.

Latin America could retain the largest
share—45 percent—in the projected con-
sumption of meat in the Third World in 1990,
although it may account for only one-sixth
of the population. The increase in meat con-
sumption in this region is ab~ut 40 percent
of the total increase in all the study countries.
North Africa/Middle East and Sub-Saharan
Africa together could account for one-third
of the Third World consumption of meat.
Their share of the population is 28 percent.

In Latin America, where per capita con-
sumption of meat is high, the projected growth
rate is expected to be the lowest among the
regions at 4.2 percent per year during the
period 1977-80. This exceeds the projected
production growth by 0.9 percent and is 1.5
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percent per year higher than the population
growth. The most rapid growth in meat con-
sumption would be in North Africa/Middle
East: it would be 50 percent higher than that
in Latin America. Tne contribution of pop-
ulation to this growth would be 36 percent.
Although production is also projected to grow
rapidly in the North Africa/Aiddle East re-
gion, consumption growth may he even more
rapid; thus, the projected deficitin this region
could increase to 3.0 million tons by 1990.

Consumption growth in Sub-Saharan
Africais projected at 5.7 percent peryedr be-
tween 1977 and 1990 it the most populous
country, Nigeria, agdin reaches 6.0 percent
annudl per capita income growth. The pro-
jected growth in population is 3.1 percentin
this region. Production growth is projected
1o be tower than population growth and is
nearly halt the consumption growth Henee
the pace of increase in production would
need to double to match consumption growth,
In Asia. consumption of imeat is projected to
grow at 5.3 percent per vear. This exceeds
the annual rate of increase in prodazetion by
2.2 percent. Thus, if the 1966-77 income
growth rates continue, consumption is pro-
jected to grow faster than both production
and population in all ihe regions

Acountry is classified as surplus or deficit
depending onwhether its projected produe
tion exceeds oris exceeded by its projected
consumption. The sum of all surpluses s
the gross surplus and the sum of all deficits
is the gross deficit tor cach group of coun-
tries: the difference hetween these pross
sums gives the net surplus or deficit, as the
case may he, for a subregion or region. The
same procedure is applied to all the Third
World countries téken tocether. The net
deticit of 8.0 million tons of meat projected
for 1990 for all the study countries is the dif -
ference between the gross deficit of 9.6 nil-
lion tens and the gross surplus of 1 8 million
tons. This compares with a net surplus of 0.3
million tons in the nud-1970s, which rep-
resents 1.6 million tons of exports and 1.3
million tons of wports

In South Asia, the growth in meat con-
sumption is projected to exceed that inout-
put by 2.5 percent per vear: the correspond-
ing difference in the Fast and Southeast Asia
subregion is 2 percent. Although the rate of
growthin consumption in the latter subregion
is projected to be higher, the output growth
projection is also higher. The net deficit in
East and Southeast Asia is projected 1o be
1.9 million tons, the projected consumption

46

of 7.3 million tons exceeding the estimated
production of 5.4 million tons. The aggregate
netdeficit in the South Asia subregion could
be 800,000 tons.

Nearly three-fourths of the projected net
deficit of 3.0 million tons of meat in the North
Africa Middle East region is accounted for
by Western Asia, where the estimated con-
sumption of 5.4 million tons could exceed
the projected outpur by 2.3 million tons. The
netdeficitin the Northern Africa subregion
could be smaller at 720,000 tons of meat.

In the sub-Saharan Alricaregion, Nigeria
is projected to have the largest meat deficit,
with an estimated shortfall of more than 1.0
milliontons out of a total regional net deficit
ot L4 milliontons in 1990. Thus if per capita
meome i Nigeria grows at an average rate
ot 6 percent peryear, the projected consump-
tion of 1.6 million tons would be more than
three times the projected production of 0.5
million tons. By excluding Nigeria, the gap
in sub-Saharan Africa could he reduced to
0.3 million tons. In the Eastern and Scuthern
Alrica subregion, meat surpluses are likely
in some countries, although the subregion
is projected to have a deficit of more than
100,000 tons. Though the growth rate in
production would be higher than that in
consumption in Central Africa, the subregion
will prehably have a small deficit of less
than 50,000 tons.

Latin America, which was a net exporter
of meatin the mid-1970s with net exports of
0.9 milliontons, is projected to have a deficit
in 1990 the estimated production of 18.7
million tons falling short of projected con-
sumption by 0.9 million tons. This deficit 1s
less than 5 percent of the projected 1990
production. In the Central America and the
Caribbean subregion, both production and
consumption dare projected to grow ahout
4 percent per year, with consumption having
an edge over production. The subregion may
continue to show a surplus, though the size
of the surplus could be quite small. Lower
South America, which is in the temperate
region, may show a surplus, mainly because
Argentina and Uruguay both have large sur-
pluses projected. The main deficit is projected
for Upper South America, which might have
a shortfall of 1.6 million tons, of which Brazil
alone could account for 1.1 million tons. the
estimated consumption of 8.0 million tons
exceeding the projected production of 6.9
million tons. Colombia is another country in
this region that is projected 1o have a large
meat deficit in 1990, if past trends continue.



The current concern in Latin America, how-
ever, is where and how to find a move stable,
faster-growing market outlet for livestock
products. Clear signals of a strong demand
would elicit an impressive output response
for livestock products in most of Latin
Americd.

The estimated consumption of meat in
Latin America in 2000, based on the trend
income growth assumption, could he nearly
40 percent of the total for study countries,
whereas Asia’s share could be 24 percent
and that of North Afvica Middle Fast, 20
percent. All four developing regions are pro-
jected to have a meat deficitin the lastdecade
of the certury. The net deticitin meat in Asia
in 2000 could be about two-and-a-half times
larger thanin 1990, while that of Latin America
could be three times larger and that of Sub-
Saharan Africa condd be three-and-a-halt
times larger. Moreover, the gaps between
projected production and consumption of
medt in 2000 are projected to be particularhy
large in Asia and North Afvica Middle Fast.
each amounting to about one-third of the
aggregate deficit for all the study countries.
Again, if the projected trend income growth
fails to materialize in Latin America and Suby-
Sahdaran Africd, the projected deticits could
be lower,

An analysis similar to that in Chapter 4,
showing the relationship between per capita
income and per capita consumption, is done
for projected production, consumption, and
net surplus or deficit of meat in 1990. The
projections classified by 1977 per capita
income and the trend growth rate of income
are given in Appendix 4, Table 4.

Countrtes with per capita income exceed-
ing $1,250 account tor nearly half of the pro-
jected production and 44 percent of the pro-
jected consumption of meat, though their
share of the population would be barely 15
percent. At the other end, countries with
incomes helow $250 per capita, accounting
for more than half of the population. have
only a one-sixth share of projected produc-
tion and consumption of meat. When grouped
according to per capita income growth rates,
nearly half of the population is in the 1-3
percent range. Their share of total production
of meatis about 38 percentand of consump-
tion about 32 percent. The countries with
rapid income growth share one-fifth of the
population. They account for 30 percent

of meat output and 36 percent of total do-
mestic utilization. Nearly two-thirds of the
net deficit is from this group of countries. in
the countries with very slow growth, the pro-
jected output and demand almost balance.

Milk

Assuming that past trends in per capita
income continue, the consutaption of milk
in 1990 in the 104 study countries is pro-
jected at 166 million tons compared to 100
million tons in 1977, showing an increase of
HO pereent in 13 vears or an annual increase
of about 4 percent 2> This rare 1s 1 percent
fower than the growth in meat consumption.
Of the increase in milk consumption, 37.4
million tons are contvibuted by the increase
in population and the balance by the increase
inincomes. The growth of milk consumption
is roughly one-and-a-half times that of pop-
ulation. buring the same period, milk output
is projected to grow 2.8 percent per yedr,
shightly more than the population growth
but 1.2 percent per year less than the con-
sumption growth, Thus the Third World
countries in the study are projected to have
a4 milk deticit of about 35 million tons (in
whole milk equivalentsy in 1990 (Table 15).
Ihis is about 21 percent of the projected con-
sumption of milk and relatively higher than
the projected deficit for meat. At the aggregate
level, the per capita total domestic utilization
ol milk is expected to grow at anannual rate
of about 1.4 percentbetween 1977 and 1990,

By 2000, if these trends continue, the total
demand for milk is projected to reach 242
million tons or a little less than two-and-a-
half times the 1977 level About 37 percent
of this increase is trom population growth
and the balance trom income growth. The
corresponding output projection for 2000 is
placed at 177.6 million tons of milk, widening
the pap between the projected production
and consumption to 64.4 million tons, which
is more than six times the shortfall in 1977.
Thus the deficit in nilk is projected to in-
crease from 9 percent in 1977 to 27 percent
of the estimated consumption in 2000 il past
income trends continue.

Under the slower income growth assump-
tion, the total consumption of mitk in 1990
is projected at 1583 million tons for the study
countries. If the 1961-77 milk output trends
continue, the gap between the projected

** Consumption denotes total domestic unlizaton of milk and adlk products expressed in whol - milk equivalents.
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Table 15—Projected consumption and
net surplus or deficit of milk,
under alternative assump-
tions, all study countries,
1990 and 2000

Projected et Surplus/
Consutption Deficit
Assumption 1990 2000 1990 2000

(mullion metrnc tonsj)

AC 1977 per capita

trend levels 137 4 1736 63 40
Trend income

growth 1661 2420 350 64 4
Lower income

growth 1583 2205 272 430

Saurces: Calculated from basic data in Food and Agn-
culture Organization of the United Nations
(FAQ). "Global Agriculture Programming System
Supply Utilization Accounts Tape,” Rome,
June 1980, FAQ, "Parameters of Demand Func-
tions, Fifth Run,” Rome. April 1978 (computer
printout}; World Bank., "Gross National Prod-
uct, 1960-78: Time Series Data by Country at
Current and Constant Market Prices,” Washing-
ton. D.C.. 1979 (computer printout). and United
Nations, Department of International Eco-
nomic and Sncial Atfairs. World Population
Trends and Prospects by Country. [950-2000
(ST ESA/5ER.R-33) 1979

Consumption refers to total domestic utiliza-
tion. Deficit refers to the gap between projected
production and consumption. For estimates
of projected production, see Table 11 A minus
sign indicates a net deficit

Notes:

demand and supply could be 27.2 million
tons compared to the deficit of 35 million
tons under the trend income growth assump-
tion. By 2000, this gap could widen to 43 mil-
lion tons, the projected demand for 220.5
million tons exceeding the projected output
of 177.6 million tons. Thus even under this
alternative assumption the projected gap is
about five times the net deficit in 1977,
Basing the consumption requirements
on the 1977 per capita level, the aggregate
demand for milk is projected at 137 4 mnillion
tons in 1990 and 173.6 million tons in 2000.
Subtracting the demand from the projected
production leaves a milk deficit of 6.3 million
tons in 1990 for the study countries as a
whole. By 2000, however, the projected pro-
duction would exceed the projected demand
hy nearly 4 million tons. This shows that if
past output trends continue, there could he
enough milk to just maintain 1977 levels of
per capita consumption. If income effects
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are also taken into account, growth in milk
output would need to accelerate to 4.3 per-
cent per year. Projections of production and
consumption and net surplus and deficits of
milk under alternative assumptions are given
in Appendix 4, Table 42.

Among the regions, the highest growth
rate in milk consumption between 1977 and
1990 is projected to be in Sub-Saharan Africa
where curren. consumption is low. The low-
est growth rate could be in Asia. The growth
rate in Latin America might be on a par with
the rate for all the study countries taken
together. The gap between the growth rates
in consumption and production of milk
would be largest in Sub-Saharan Africa and
smallest in Latin America.

Projected consumption of milk in Asia
in 1990 is about 65 miltion tons or 40 percent
of the total for all the study countries. Of this,
South Asia accounts for 57 million tons, two-
thirds of which is projected to be in India. If
past trends continue. the gap between pro-
jected production and consumption in India
could be 5.6 million tons out of a projected
deficit of 7.4 million tons in the South Asia
subregion. In the East and Southeast Asid
subregion, the gap is projected to be 6 million
tons. Thus the net deficit in Asia adds up to
13.4 million tons. The estimated demand for
milk in 1990 in Asia at the 1977 per capita
trend level is 55 million tons. Even at this
level, and if the projected production ma-
terializes there could be a net deficit of 3.3
million tons.

The consumption of milkin Latin America
in 1990 is projected at 57 million tons, a little
more than half of which is accounted for by
the tropical and heavily populated Upper
South America subregion. Even though pro-
ductionin Latin America is projected to grow
by 3.8 perzent, it falls short of consumption
growth, which is estimated at 4.0 percent.
Thus the net deficit of 2.5 million tons in the
mid-1970s could rise to 5.4 million tons by
1990. The temperate Lower South America
subregion, however, could have a surplus of
600,000 tons. largely because of the projected
surpluses in Argentina.

Two-thirds of the 30.8 million tons of milk
consumed in North Africa; Middle Last could
be accounted for by the Western Asia sub-
region in 1990. The projected growth in con-
sumption in the Northern Africa subregio.
is faster than that in Western Asia by about
0.9 percent per year. The net deficit in the
latter subregion is projected at 6.1 million
tons, whereas that in the Northern African



subregion amounts 1o 3.9 million tons, making
a total deficit of 10 million tons in the region.
This is nearly one-third of the projected con-
sumption in 1990.

The most rapid growth in milk consump-
tion among the subregions is projected in
West Africa, where the total domestic utiliza-
tion is expected to rise from 2.2 million tons
to 5.2 million tons, an annual rate of 6.7 per-
cent. On the other hand, the production of
milk is projected o grow at the lowest rate
among the subregions—about | percent per
year. Thus the deficit is projected 1o grow
from about 753,000 tons in the mid-1970s to
3.6 million tons in 1990 in West Africa. Of
this, Nigeria alone could have a deficit of 2.6
million tons. In the Eastern and Southern
Africa subregion, the projected consumption
of 7.2 million tons could exceed the projected
production by 2.1 milliontons. The projected
net deficit in Central Africa is about 400,000
tons. The net deficit in Sub-Saharan Africa is
thus projected at 6.1 million tons.

All four regions are projected to continue
to have a net deficit in milk in 2000. The net
deficit in Latin America—about 5 percent of
the total—is the smallest. On the other hand,
the net deficit in Asia could be about 40 per-
cent of production, which would be nearly
double the shortfall between projected pro-
duction and consumption in 1990. The size
of the gaps in milk in North Africas/Middle
East and in Sub-Saharan Africa could also
be double the 1990 deficits.

When the countries are grouped hy per
capita income and by growth rates of in-
come, and when production, consumption,
and the net deficit of milk are projected to
1990, milk’'s position is slightly different
from that of meat (see Appendix 4, Table 44),
Countries with very low incomes hold lai ger
shares of milk production and consumption
than meat, although these proportions are
much smaller than their share of population.
Countries with high income growth hold
shares of output and consumption of milk
that are nearly two to two-and-a-half times
their share of population. The share of milk
consumption in the countries helonging to
the $250-499 a year income group is only
about 10 percent, although their share of
population exceeds 20 percent.

The group of countries with growth rates
of per capita income ranging from | to 3 per-
cent a year is projected to produce 60 per-
cerit of the total output of milk and to con-
sume 54 percent of the total offtake of milk.
Both these percentages exceed their popula-

tion shares. That f~v milk, in particular, re-
flects the higher per capita milk consumption
in India, which falls in this group. The rapid-
growth countries dre expected to produce
and consume ahout the same share of milk
as their share of population. The countries
with very slow growth, which account for
one-sixth of the population, could account
for 8-9 percent of the total production and
consumption.

Eggs

With the relatively high income clastici-
ties of demand for eggs in several countries,
the projected consumption of eggs in 1990
in the Third World countries is estimated at
8.7 million tons, provided past trends in in-
come growth continue, which is a little less
than double the level in 1977. During the
same period, the production of eggs is pro-
jected at 8.4 million tons, leaving a gapof 0.3
million tons as comgared to the net deficit
of 0.2 million tons 1.1 1977, Nearly half the
projected increase in concumption of 4.2
million tons of eggs may be attributed to
population growth. In percentages, the pro-
jected growth in the total downestic utilization
of eggs at 5.2 percent is marginally lower than
the projected growth of output. Taking into
account the growth in population, the annual
increase in per capita consumption works
out to 2.5 percent (see Table 16).

If the per capita income trends continue
to 2000, the total domestic utilization of eggs
in thatyear is projected iareach 14.7 million
tons, which is about the same as the projec-
tion for output. It is 68 percent higher than
that projected for 1990 and more than thrice
the 1977 level. Growth in consumption of
epgs during the period 1977-2000 at 5 per-
cent a year is expected to be half a percent
less than that of projected output.

Under the slower growth assumption,
the consumption of eggs is projected to total
8.1 milliontons in 1990 and 12.6 million tons
in 2000. If the 1961-77 growth rates in egg
production continue, a surplus of eggs is
projected for the Third World study countries
taken together, The surpluses cuuld be large
in Latin America and Asia in both 1990 and
2000. In Sub-Saharan Africa net deficits are
projected even under the conservative in-
come assumption.

If the demand estimates are reworked at
1277 per capita levels, the eggs required in
1990 would be 6.5 million tons and in 2000,
8.6 million tons. These are much lower than
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Table 16—Projected consumption and
net surplus or deficit of eggs,
under alternative assump-
tions, all study countries,
1990 and 2000

Projected Net Surplus/
Consuinption Deficit
Assumption 1990 2000 1990 2000

(million metric tons)

AL 1977 per capita

trend levels 648 B63 1.97 6.09
Trend income

growth 875 14649 0.30 0.03
Lower income

growth B.06 12 64 0.39 208

Sources: Calculated from basic data in Food and Agri-
culture Organization of the United Nations
(FAQ). "Global Agriculture Programming System
Supply Utilization Accounts Tape,” Rome,
June 1980; FAO, "Parameters of Demand Func-
tions, Fifth Run,” Rome, April 1978 (computer
printout); World Bank, “Gross National Prod-
uct, 1960-78: Time Series Data by Country at
Current and Constant Market Prices,” \Washing-
ton, D.C.. 1979 (computer printout); and United
Nations, Department of International Eco-
nomic and Social Atfairs, World Population
Trends and Prospects by Country, 1950-2000
(ST/ESA/SER.R/33), 1979.

Consumption refers to total domestic utiliza-
tion. Deficitrefers to the gap between projected
production and consumption. For estimates
of projected production, see Table 11 A minus
sign indicates a net deficit

Notes:

the projected production of 8.4 million tons
in 1990 and 14.7 million tons in 2000. Under
the assumption of trend income growth, the
average per capita consumption of eggs in
all the study countries would be 2.7 kilo-
grams per year by 1990 and 3.5 kilograms by
2000.

Projections of production and consump-
tion and net surpluses and deficits of cgps
undler alternative assumptions are given in
Appendix 4, Table 43. Locking at the hroad
picture, the most rapid growth in the total
domestic utilization of eggs is projected to
be in the North Africz /Middle East region at
6.7 percent, followed by 6.0 percent in Sub-
Saharan Africa. However, Latin America
could account for a 40 percent share of the
total egg consumption of all the study coun-
tries in 1990, with Asia second, consuming
about one-third of the total. The share of
North Africa/Middle East in total egg con-
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sumption could increase from 15 percent to
18 percent between 1977 and 1990.

Of the projected consumption of 3.5 mil-
lion tons of eggs in Latin America, nearly half
could be consumed in Upper South America,
whicii is projected to produce 1.8 million
tons. At this level of production, this sub-
region is projected to have a small surplus of
100,000 tons of eggs in 1990. The surplus in
the Central America and the Caribbean sub-
region could be 160,000 tons. With the out-
put of eggs in Latin America projected at 3.7
million tons, there could be a net regionai
surplus of 0.3 million tons.

Eighty-seven percent of the consumption
of eggs in Asia could be from the countries
of the East and Southeast Asia subregion,
which is projected to have a slightly higher
rate of growth than the regional average. In
fact, the consumption of eggs in this sub-
region is projected to almost double between
1977 and 1990. Although production of eggs
is projected to grow faster, the subregion is
still expected to have a net deficit of 73,000
tons, which would be less than the deficit in
1977. The net deficit in Asia could be more
than 100,000 tons, the estimated consump-
tion of 2.8 million tons exceeding the pro-
jected production of 2.7 million tons.

Sub-Saharan Africa is projected to have
a net deficit in eggs in 1990 of about 218,000
tons, which is a quarter of the estimated
consumption. The net deficit in the Western
Africa subregion is projected to be a little
higher at 224,000 tons, part of which is com-
pensated for by the projected surplus of
Central Africa. The surpluses and deficits of
countries in Eastern and Southern Africa are
projected to be in balance. The growth of
consumption of eggs in the West Africa sub-
region is projected to be about double that
in Lastern and Southern Africa. At this rate,
consumption of eggs in the West Africa sub-
region in 1990 could be 2.7 times that in
1977, the most rapid growth among the 10
developing subregions. The average rate of
growth in the total domestic utilization of
eggs in Sub-Saharan Africa couid be 6 per-
cent per year, raising the total consumption
of eggs in 1990 to 869,000 tons, as compared
to 408,000 rons in 1977,

Growth rates of consumption of eggs in
hoth subregions of North Africa/Middle East
are e¥pected to be high: 7 percent in Western
Asia and 5.8 percent in Northern Africa.
Though the production growth projected for
Western Asia is higher than that of consump-
tion, the subregion could still have a deficit



in eggs in 1990 of about 135,000 tons. The
Northern Africa subregion could have a def-
icit of 94,000 tons, which is about 22 percent
of its estimated consumption of eggs.

Thus only Latin America is projected to
have a net surplus—about 263,000 tons in
1990—whereas the other three regions are
projected to have net deficits totaling 563,000
tons. Thus, the net deficit in eggs in 1990 for
all the study countries could be 300,000.

Regionally by 2000, Asia is projected to
turn from a deficit position to one of mar-
ginal surplus. Latin America could have alittle
more than 1 million tons of surplus, which
could be slightly less than the combined net
deficits of Sub-Saharan Africa (0.7 million
tons) and North Africa/Middle East (0.4 mil-
lion tons). The deficit in Sub-Saharan Africa
could be nearly 42 percent of its projected
consumption.

The consumption patterns of eggs by per
capita income levels and growth generaly
follow the pattern of meat. Countries with
average annual per capita incomes of $1,250
or more, which represent 15 percent of the
population, are expected to account for 38
percent of projected production and con-
sumption. Those with less than $250 per
capita could account for less than one-eighth
of both production and consumption, but
these countries account for more than half
the population of the Third World study
countries. In fact, at this low level, productiun
and consumption are in balance. The posi-
tion of the medium-income countries could
also improve. With cnly onc-gighth of the
population, they arc piojected to account
for about 30 percent of production and con-
sumption. In the countries with average per
capita income in the $250-499 range, output
and consumption of eggs more or less match
the share of population (Appendix 4, Table 44).

The slow-growth countries account for
30 percent of production and 27 percent of
total domestic utilization of eggs, with a
population share of about 49 percent. Egg
consumption in the countries with rapid-
income growth accounts for 37 percent of
the total, while their production accounts
for only 31 percent. This group would have
the largest net deficit—620,000 tons.

Gross Surpluses and Deficits
So far in determining the net surplus or

deficit in a region or subregion, the implicit
assumption has been mace that the surplus

of one country is transferable to cover the
deficit of another country within the group.
In actual practice, this may or may not hap-
pen, depending on whether intraregional or
subregional trade has heen established or is
possible among the countries concerned. If
this assumption is not valid, the aggregate
surpluses or deficits could be larger than the
net balances for the region or subregion in
question. The gross surpluses and deficits
for meat, milk, and eggs, which represent
the potential exports and imports of these
Third World countries, are given by region
in Table 17.

Total Domestic Utilization
and Nonfood Uses

The estimates of consumption presented
so rar refer to total domestic utilization of
the respective livestock products including
human consumption and other uses. In the
case of milk, the other uses include feed and
allowance for spoilage and waste, whereas
the other uses for eggs include those used
for hatching and the allowance for waste.
For meat, except in a few countries, the entire
production is assumed to be available for
human consumption. Estimates of produc-
tion of milk are net of quantities consumed
by calves. Table 18 gives a general idea of
the projected use of milk and eggs for various
purposes in 1990.

Estimates of milk used as feed are based
on trends constrained by the growth rate in
milk production. Requirements of eggs for
hatching and allowances for waste for milk
and eggs are estimated, taking into account
the base-level percentages of production
and applying them to the projected produc-
tion levels. Thus, for all the study countries
taken together, 87 percent of the total do-
mestic use of milk is available for human
consumption, whereas the corresponding
percentage for eggs is 88 percent.

Per Capita Consumptinn

Based on the projections under trend in-
come growth the per capita human con-
sumption of livestock products in the Third
World countries could reach 15 kilograms
of meat, 50 kilograms of milk, and 2.7 kilo-
grams of eggs per year by 1990. Among the
regions, Latin America is projected to have
the highest per capita consumption—about
two to three times the Third World average
(sce Table 19). Asia could have the lowest
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Table 17—Projected gross and net surpluses and deficits in livestock products, by
region, 1990 and 2000

1990 2000
Gross Gross Net Surplus Gross Gross Net Surplus
Livestock Product/Region Surplus  Deficit or Deficit Surplus  Deficit or Deficit

(1,000 metric tons)

Meat
Asia 196.6 2932.2 2,735.6 6421 7.342.4 6,700.3
North AfricasMiddle East 60.8 3.096.7 3.035.9 276.8 7.082.8 6.806.0
Sub-Saharan Africa 5115 1,895.3 1.3838 903.1 5.633.9 4,730.8
Latin America 990.6 1,871.8 881.2 1.893.3 4,520.8 2,627.5
All study countries 1,759.5 9,796.0 8.036.5 37153 24,5799 20.864.6
Milk
Asia 285.1 13,6889 13,403.8 945.5 27.6244 26,678.9
North Africa/Middle East 356.1 10,424.0 10,067.9 8546 215156 20,661.0
Sub-Saharan Africa 15.6 6.1499 6.134.3 0.0 13,5845 13,584.5
Latin America 1.977.0 7.360.8 5.383 8 7.568.8 11,0335 3.404.7
All study countries 2,633.8 37.623.6 349898 93689 73,7580 64,3891
Eggs
Asia 156.8 273.1 1163 739.0 649.5 89.5
North Africa/Middle East 929 3217 2288 367.8 766.5 3498.7
Sub-Saharan Africa 54.5 2729 2184 128.1 8394 7113
Latin America 4122 1489 2633 1,334.8 285.5 1.049.3
All study countries 7164 1.016.6 300.2 2,569.7 2.540.9 288

Sources: Calculated from basic data in Food and Agriculture Organization of the United Nations (FAG), "Global Agri-
culture Programming System Supply Utilization Accounts Tape.” Rome, June 1980; FAQ, "Parameters of
Demand Functions, Fifth Run.” Rome, April 1£78 (computer printout); FAO, “"Production Yearbook Tapes,
1975 and 1979,” Rome, 1976 and 1980; World Bank, "Gross National Product, 1960-78: Time Series Data by
Country at Current and Constant Market Prices,” Washingtnn, D.C., 1979 (computer printout); World Bank,
1979 World Bank Atlas (Washington, D.C.: World Bank, 1979); and United Nations, Department of Inter-
national Economic and Sociat Affairs, World Population Itends and Prospects by Country. 1950-2000 (ST/ESA/
SER.R/33), 1979.

Notes: These projections are based on trend income growth. A minus sign indicates a net deficit.

Table 18—Projected shares of milk and eggs used as food and for other purposes, by
region, 1990

Milk _ Eggs
Region Food Feed* Waste® Food Breeding” Waste”
(percent)
Asia 84 12 4 89 6 5
North Africa/Middle East 87 9 4 87 8 5
Sub-Saharas Africa 94 4 2 87 7 6
Latin America 88 8 4 89 5 6
All study countries 87 9 4 88 6 6

Sources; Calculated fron basic data in Food and Agriculture Organization of the United Nations (FAO), “Global Agri-
culture Programming System Supply Utilization Accounts Tape," Rome, June 1980.
Note:  The percentages represent a share of total domestic utilization.

* Projections for feed use of milk are based ontrend levels. but they are constrained by the growth rate of milk production.
® Eggs for breeding and allowances for wastage of milk and eggs are assumed to be a percentage of prmjected production.
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Table 19—Projected per capita con-
sumption of livestock prod-
ucts, by region, 1990 and
2000

Table 20—Per capita consumption of
livestock products, selected
developed countries, 1975-
77 averages

Per Capita Consumption
1990 2000

Region Meat Milk Eggs Meat Milk Eggs
{kilograms, 'year)

Asia 63 336 15 87 398 20
North Africa/

Middle East 233 773 40 325 980 6.0
Sub-Saharan

Africa 132 259 16 179 341 25
Latin America 41.0 105.1 64 488 1177 78
All study

countries 151 496 27 19.7 587 35

Sources: Calculated from basic data in Food and Agri-
culture Organization of the United Nations
(FAO), “Global Agriculture Programming System
Supply Utilization Accounts Tape” Rome,
June 1980; FAO, “Parameters of Demand Func-
tions, Fifth Run,” Rome, April 1978 (computer
printout); FAO, "Production Yearbook Tapes,
1975 and 1979.” Rome, 1976 and 1980; World
Bank, "Gross National Product, 1960-78: Tune
Series Data by Country at Current and Con-
stant Market Prices,” Washington, D.C., 1979
(computer printout); World Bank, /1979 World
Bank Atlas (Washington, D.C.: World Bank,
1979); and United Nations, Department of
International Economic and Social Affairs,
World Population Trends and Prospects by Country,
1950-2000 (ST/ESA/SER.R/33)}, 1979.

Note:  Milk includes milk products in whole milk
equivalents.

per capita consumption of meat and eggs.
nearly one-sixth and one-fourth of the levels
in Latin America. In the case of milk, the
lowest consumption might be in Sub-Saharan
Africa, which could be one-fourth of the
levels in Latin America. The per capita con-
sumption of the three livestock products in
North Africa/Middle East could be about
one-and-a-half times the Third World aver-
age. By 2000, the average per capita con-
sumption for the study countries could reach
20 kilograms of meat, about 60 kilograms of
milk, and 3.5 kilograms of eggs per year—
one-fifth to one-third higher than the 1990
level. The regional pattern of consumption
atthe end of the century could be similar tc
that in 1990. Even at these levels, the Third
World and regional averages could be con-

Per Capita Consumption
Country Meat Milk Eggs

{kilograms/year)

Australia 124 242 B!
United Kingdom 70 384 13
United States 114 237 16

Source: Food and Agriculture Organization of the United
Nations, “Food Balance Sheets, 1975-77 Average
and Per Capita Food Supplies,” Rome, 1980.

Note: Milk includes milk products in whole milk
equivalents.

siderably less than those already reached in
many of the developed countries, such as
the United States, United Kingdom, and
Australia (see Table 20).

Self-Sufficiency Ratios

Self-sufficiency ratios in meat in the mid-
1970s were lower than those in the early
1960s in all the regions except Sub-Saharan
Africa, where they were the same. If past trends
in production continte and if consumption
grows as projected under the trend income
growth assumption, the self-sufficiency ratio
could become worse. Both Sub-Saharan Africa
and Latin America could shift from surpluses
to deficits; the position for all the study
countries taken together could be similar. In
the case of milk, all the regions are projected
to have deficits in both periods, and the
situation could deteriorate rapidly in North
Africa/Middle East and Sub-Saharan Africa.
By 2000, in Latin America the situation might
improve, though the region might still have
a deficit. In the other three regions, self-
sufficiency ratios might worsen. Sub-Saharan
Africa might be able to meet only 38 percent
of its requirements for milk. The projected
output of eggs is expected to match demand
by the end of the century, and tlie surpluses
in Latin America and Asia could balance the
deficits in North Africa/Middle East and Sub-
Saharan Africa (see Appendix 4, Table 45).
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CONCLUSIONS AND POLICY IMPLICATIONS

If per capita incemes in the developing
countries continue to grow as rapidly as they
did during the 1966-77 period, the projected
output of meat, milk, and eggs will not come
close to meeting the demand for these prod-
ucts by 1990, in any of the four developing
regions, with the possible exception of eggs
in Latin America. By 2000, the supply-
demand imbalances could be even worse,
particularly in mitk and meat. If the projected
demand were to be met entirely from domestic
production, the projected annual growth
rates of 3.4 percent for meat output and 2.9
percent for mitk output during the period
1977-2000 would have to rise by 50 percent
cach. The growth rate for milk output in
Sub-Saharan Africa would virtually have to
guadruple to make this region self-sufficient
by 2000. A near doubling of the growthrates
for meat and milk would be necessary for
North Africa/Middl2 East to achieve self-
sufficiency.

Under the alternative assumption, that
income growth might be 25 percent slower
than 1966-77 growth, the gap between pro-
jected production and consumption could
still be large for both meat and nilk. The
deficit for meat could be 10 million tons by
2000, 16 percent of the estimated consump-
tion; the deficit for milk could be 43 million
tons, or 20 percent. To meet these deficits
from domestic supplies, production growth
would have to accelerate by 25 percent for
meat and 33 percent for milk over the pro-
jected 1977-2000 growth rates. Moreover,
under this alternative, all of the regions ex-
cept Latin America would have deficits in
both products. The gap between projected
nroduction and consumption in Asia of 20
million tons of milk represents 30 percent of
its projected production. And, in North Africa/
Middle East the deficit in meat could be more
than half of the output projection for 2000,
The projected gaps in Sub-Saharan Africa,
2.8 million tons of meat and 10.6 milliontons
of milk, are also large relative to the net ex-
ports of 92,000 tons of meat and imports of
1.2 million tons of milk in the mid-1970s.

Even to maintain the per capita con-
sumption of milk at 1977 trend levels, the
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output of milk in 1990 would need to be 5
percent higher than is projected. The dif-
ferences hetween the projected output and
the estimated consumption in 2000 at 1977
per capita consumption levels could also be
large for milk in Asia, North Africa/Middle
East, and Sub-Saharan Africa. Latin America,
onthe other hand, is projected to have a sur-
plus exceeding the projected deficits of the
other three regions. For meat, projected pro-
duction in 2000 could exceed estimated con-
sumption by 11 million tons, assuming no
increase in per capita incomes. This surplus
would be absorbed if per capitaincomes rose
by only one-third of the projected income
growth rates.

Some of these trends are already evident
from the availabie data on trade in livestock
products for more recent years. Developing
countries {excluding China) that were net
exporters of meat in the mid-1970s became
netimporters in the latter half of the decade,
and by 1981 their net imports rose to 1.16
million tons of all types of meat (including
offal). Imports of milk and eggs into these
countries also showed a similar trend. The
net imports of milk {in whole milk equiva-
lents) rose from 6.7 million tons in 1975 to
15.6 million tons in 1981, while those of eggs
nearly doubted to 274,000 tons during the
same period. If these trends continue, it is
obvious that the net deficits in the livestock
products of Third World countries could be
quite large in the coming decades.

As large-scale transfers of livestock prod-
ucts from developed to developing countries
cither as trade or aid become less likely,
considerable efforts will be needed to accel-
erate their production in order to reduce the
large gaps between projected production
and demand. Othenwise relative prices could
rise or consumption could shift causing con-
siderable hardship to some poor consumers
in Third World countries. Demand for live-
stock products grows more rapidly in urban
areas. [n several of the developing countries
where urbanization is expanding, the urban
demand for these products would be further
accelerated. Unless these increases are met
from higher rural production or through



imports, per capita consumption in rural
areas may decline.

The projections of output and consump-
tion and the resulting gross and net surpluses
and deficits discussed in the last two cnapters
are not to be considered as long-term outlook
reports on the meat, milk, and eggs situations
in 1990 and 2000. But given the assumptions
underlying the projections, these trend-based
estimates provide a broad indication of the
direction and possible extent of the supply-
demand imbalances in livestock products
that the developing countries may face in
the coming vears. If the projected output
growth rates hased on past trends are not
attained, the gaps may be even larger. The
deficits can be particularly large in countries
with rapid growth in per capita income and
high income elasticity of demand for these
products.

Morceover, this study has not attempted
to analyze the global situation for these
products, particularly the trends and outlook
in the developed countries. This is not to
underrate the importance of viewing the
supply-demand situation in the developing
countries in the contexi of the emerging
world markets. But the main aim of the study
is to highlight the rapid growth in output
and consumption of livestock products in
the past in the Third World countries and to
draw attention, first, to the large gaps be-
tween the two that are likely 1o develop if
past output trends continue and income
growth is rapid, and, second, to identify the
regions where the deficits are likely to he
particularly large.

There are, however, other studies hased
on globdl models that examine the worid
situation.?® Other organizations have made
projections of supply and demand for food
commoditics in 2000 that include livestock
products in developing countries?” The
IFPRI mandate cmphasizes the food needs
of Third Warld countries, and IFPRI's food
gap analyses, as pointed out earlier, are par-

ticularly concerned with the food situation
as it may develop under accelerating growth
conditions. This i5 the reason no attempt
has been made to indicate the precise man-
ner in which the gap between the projected
demand and supply can be filled.

what has been emphasized is the need
for further accelerating growth, because the
sizes of the gaps projected are so large that it
might not be possible to fill them through aid
or trade. Morcover, the strategy for achieving
future growth with equity in many of the
Third World countries suggests a path of
labor-intensive, rural employment-oriented
programs, and livestock development offers
considerable potential for such programs,
particularly in poultry, pig. and dairy de-
velopment. If such a strategy is adopted, the
size of (he food deficit in the developing
countries by the end of the century is likely
to depend on the expansion of the derived
demand for feed.28

whereas the projections of demand for
meat have been made by type of meat, those
of supply are based on the past trends in total
meat output. The scope for increasing the
production of individual types of meat de-
pends not only on climatic and environmental
tactors, type of farming, and the physical
resources in edch area, but also on the avail-
ability of inputs and infrastructure facilities.
Where teed, the major input of livestock pro-
duction, is inadequate to support the output
expansion required to meet the anticipated
demand, consideration must he given to the
scope tor increasing the domestic output of
feed. Where this is not possible, imports
could be a recourse if foreign exchange is
not a constraint and if foreign supplies are
available. Demand projections are hased on
constant relative price assumptions, but the
realized demand depends on the prevailing
relative prices, which in turn are influenced
by the input and output price pohcies adopted
by the nationdl governments. Moreover, in
view of the longer time span involved, the

" See, for example, Donald W Regier, [ivestock and Denved Feed Demand in the World GOL Model Feregn Agnieultural
Economic Report 152 {Washingten, D.C US Departinent of Agriculture, 1978)

¥ Some organizations working in this areq include the International Institate for Apphed Systems Analysis, FAO,
Resources for the Future, and Winrock International, Published data include Kenneth ® Farreltetal,"Meeting Future
Needs for United States Food, Fiber and Forest Products” in Reference Document Needs Assessment for the Food and
Agnawnural Sciences (Washington, D C . Joint Council on Food and Agricultural Sciences, 1984), Winrock International.
World Agriculture Review and Prospects into the 1990s 3 Summury (Morriton, Atk Winrock, 1983), and FAO, Agniculture
Toward 2000

8 Leonardo Paulino, "Food in the Third World: Past Trends and Projections to 20007 International Food Policy
Research Institute, Washington, 1, 1984 (mimeographed)
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projections for 2000 are less firm than those
for 1990.

The FAO global study, Agricuiture: Toward
2000 (AT 2000), covered livestock products
and also provided projections of production
and consumption of various types of meat,
milk, and eggs for 1990 and 2000 for 90 de-
veloping countries, under two scenarios: an
optimistic scenario A and a medium-growth
scenario B.

A comparison of the FAOQ projections with
those of IFPRI shows that for meat [FPRI es-
timates of output are less than the AT 2000
estimates under both scenarios, whereas
those of consumption are higher. IFPRI's
trend estimate of consumption is higher
than the A7 2000 estimate by roughly 10 per-
cent for scenario A and 30 percent for sce-
nario B. AT 2000 shows a near halance he-
tween production and consumption at the
end of the century, whereas IFPRI projec-
tions show a large gap.

IFPRI's projected output for milkis ahout
S percent less than AT 2000's scenario B es-
timate and 16 percent lower than the sce-
nario A figure. IFPRI's estimate of consump-
tion is at a par with the scenario A figure.
Burunder scenario 8, the AT 2000 consump-
tion figure is 88 percent of IFPRI's estimate.

The differences in the estimates for eggs
dare narrower, [IFPRI's estimadtes being closer
to AT 2000 scenario A projections. Scenario
B estimates are about 2 millic « tons lower,

A detailed note in Appendix 3 explains
the differences in the methodologies adopted
for the wwo sets of figures and the reasons
behind them. One of the major causes of dif-
ferences is the downward adjustment made
bv FAG in the demand for medt and milk for
countries where they judged that the con-
stant price demand estimates were unrealistic.
This applies to those situations where do-
mestic supply cannot respond adequately to
demand and where the income and balance-
of-payments situation of the country does
not permit large-scale imports. In other
words, the constant price assumption has
been relaxed for the low-income developing
countries that have balance-of-payments

constraints. ) .
The analysis of past trends in meat con-

sumption has shown that the rapidly ris-
ing demand for livestock products in de-
veloping countries has been met by in-
creased production of pigmeat and poultry
meat. This is understandable because the
nroduction cycles for pigs and poultry are
short, and quick results can be obtained. In
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several of these countries, this increase was
obtained through development of large-
scale pig and poultry enterprises in or around
urban arcas base.! on the adoption of mod-
ern technology. Such activities were often
encouraged by governments through ap-
propuiate tax incentives, input and output
subsidies. development of infrastructure
facilities, allocation of foreign exchange,
and foreign collaboration arrangements.
However, such enterprises are highly capital-
and energy-intensive and some are even fully
automated. in several cases, they depend
upon imports of concentrate feeds, breeding
stocks, equipment, and know-how. As a re-
sult, their beneficial effects on small farmers'
incomes and on rural development in gen-
eral are slight.

Some countries have attempted expar.-
sion of smallholder livestock production in
rural areas, particularly of dairy animatls,
poultry, and pigs. Though in the long ran this
path of development may be slower and
moare difficult to organize, it will have greater
benefits in increased self-reliance and im
proved rural employment, incomes, and
nutrition. Such small-scale operations are
particularly suitable for developing coun-
tries with @ high density of population, sur-
plus Labor, and high rural unemployment or
underemployment. Experience in develop-
ing countyies like Ladia shows that milk
production could be organized through
simall-scale functional cooperatives linked
to urban dairy schemes. Rapid increases in
pig and poultry production are also possihle
through similar small-scale enterprises pro-
vided the requisite infrastructure and in-
stitutional facilities are developed,

Some other general observations about
future development of livestock may be in
order in this context. Development of pro-
duction of ruminants on a large scale is feas-
ible in countries where land is not a con-
straint, as in Latin America and parts of East
Africa. Even here, scientific practices need
1o be introduced to improve the productivity
of existing pasture and grazing lands through
controlled grazing, better sceding, aplica-
tion of fertilizers, conservation of moisture,
and so forth. This calls for increased alloca-
tions for research on pastures and grazing,
Scope exists in several countries of the Third
World forincreasing the offtake ratios, intro-
ducing better breeds, and improving the effi-
ciency of conversion of feed into meat and
milk, all of whicl would contribute to the
acceleration of growth in output. Thus, the



extent to which the expected gap between
the projected demand and supply could be
reduced through increased technical effi-
ciency of livestock production needs to be
examined.

Between the two extremes of fully com-
mercial enterprises and smallholder-oriented
development, there are semicommercial
systems of mediut-size family farms, which
purchase part of the feed and seil most of
the output, often under a contract to a major
urban commercial, state, or cooperatively
owned processing and marketing organiza-
tion. Whatever type of organizational struc-
ture is adopted, it is necessary to reorient
livestock policies with a view to providing
improved access to institutional credit, pro-
duction inputs, and marketing facilities.
Ensuring remunerative prices to the pro-
ducers and at the same time maintaining
reasonable prices to the consumers, par-
ticularly in the case of milk, should be the
main objective of price policy in this sector,
too. It needs to be emphasized that unlike
cereals, livestock products are highly perish-
able and hence need appropriate facilities
for processing, transport, storage, ar- mar-
keting before they reach consumers. Livestock
diseases also take a heavy toll of animals
and birds. Research into animal discases,
both preventative and curative, needs greater
attention, particularly in areas where exotic
breeds are introduced. Veterinary facilities
need to be expanded considerably to provide
the right environment for a rapid increase in
livestock production.

Acceleration of the development of meat
and milk production would lead to greater
demand for utilization of coarse grains as
livestock feed. In several developing coun-
tries in each region, coarse grains (including
maize)} are consumed by humans and their
increased use as feed implies a diversion
from their direct use as food. Competition
hetween the two uses may result in higher
prices, which could cause hardship to the
vulnerable sections of the population.

Competition between food and feed for
the use of grains inay develop between the
rich and poor people within a country and
also between the richer and poorer countries.

To meet the situatior, action needs to be
taken to raise the productivity of cereal feeds
wherever the potential exists. Greater em-
phasis should be placed on research and
technology to improve yields of feedgrains
and feed efficiency. In addition, the scope
for substitution of noncereals such as cassava
for cereals in concentrate feeds needs to be
explored.?® In some areas where the food
problem is more severe, and where scope
exists for development of small ruminant
production based on the utilization of grasses
and farm by-products, steps should be taken
to encourage this. There is no doubt, how-
ever—and the demand and supply projec-
tions for livestock products indicate this—
that over large areas demand for feed and
fodder will increase rapidly in the coming
decades, resulting in increased competition
for land. More intensive use of land should
be resorted to and more attention should be
given to research and development of feed
resources within the country, especially in
countries experiencing foreign exchange
difficulties. Greater efforts should be made
to develop new kinds of feed, such as feeds
using more by-products and agricultural
wastes and compound feeds. Sma' scale
livestock euterprises should also be fitted
into the mixed farming systen.

It should also be kept in mind that in
some countries beef and milk are joint prod-
ucts, as are poultry meat and eggs3” The
profitability of one affects the output of the
other. Thus the effect of price and incentive
policies on joint products should receive
close attention.

In general, because livestock yields in
several developing countries are presently
much lower than those in developed econ-
omies, scope probably exists for rapid im-
provement through adoption of improved
breeding and feeding prictices, provision of
veterinary services, and initiation of appro-
priate incentive policies and institutions.
This emphasizes the need for allocation of
more resources to livestock research, in-
cluding research on feeds, at both national
and international levels.

Therefore, appropriate production pro-
grams, which suit the conditions in the de-

3 1t would be necessary to supplement cassava with protein sources.
30 This may not be true in countries where there are specific breeds used for meat and milk or in the case of poultry,

for meat and eggs.
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veloping countries concerned and the species
of livestock to be developed, need to be
drawn up. This would require large public
investments in rescarch, extension, and
development of infrastructure. Some of these
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investments are beyond the capacity of the
poorer developing countries, and in these
countries foreign aid and assistance would
be appropriate.



APPENDIX 1: CLASSIFICATION OF COUNTRIES

SELECTED FOR THE STUDY

Table 21 —Classification of developing countries by per capita income, income

growth, and net meat trade

196677 Growth of

1977 GNP Per Capita

GNP Per Capita

1973-77 Net Trade

in Meat

Less
Less $1,250 than
than $250- $500- or
$250 $499 $1.249 More

Region/Subregion/

Country cent

1 Per-

1.0-
29
Per-

ceint cent More porter

3.0 5 Per-
49 cent
Per- or

Im-

Ex-

porter

Other

Asia
South Asia
Bangladesh
Bhutan
India
Nepal
Pakistan
Sri Lanka
East and Southeast Asia
Burma
Cambodia (Kampuchea) X X
Fiji X
Hong Kong X
Indonesia X
Kored, Democratic People’s
Republic of X
Korea, Republic of X
l.aos X X
Malaysia X
Mongolia X
Papua New Guinea X
Philippines X
Singapore X
Thailand X
Vietnam X X
North Africa/Middle East
Northern Africa
Algeria X
Egypt X X
Libya X X
Morocco X
Sudan X
Tunisia X
Western Asia
Afghanistan X X
Cyprus X
Iran X
Iraq X
Jordan X
Kuwait X X
Lebanon X
Oman X
Saudi Arabia X
Syria X
Turkey X
Yemen Arab Republic X X
Yemen, People’'s Demo-
cratic Republic of X
Sub-Saharan Africa
West Africa
Benin
Burkina Faso (Upper Volta)
Chad
Gambia
Ghana

-
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(continued}
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Table 21 —Contim:ed

1966-77 Growth of 1973-77 Net Trade
1977 GNP Per Capita GNP Per Capita in Meat
Less 1.0- 3.0- 5 Per.
Less $1,250 than 29 49 cent
Region/Subregion/ than $250- $500- or 1 Per- Per- Per- or Im- Ex-
Country $250 $499 $1.249 More cent cent cent More porter porter Other
Guinea X X X
Guinea-Bissau X X X
Ivory Coast X X X
Liberia x X X
Mali X X X
Mauritania X X X
Niger X X X
Nigeria b b X
Senegal X X b
Sierra Leone X X X
Togo X X X
Central Africa
Angola X X X
Burundi X X X
Cameroon X X X
Central African Republic X X X
Congo X X X
Gabon X X X
Rwanda X : X X
Zaire X X X
Eastern and Southern Africa
Botswana X ’ X X
Ethiopia X X X
Kenya X X X
Lesotho X X X
Madagascar X X X
Malawi X b3 X
Mauritius X X X
Mozambique X X X
Namihia X X X
Réunion X X X
Somalia X X X
Swaziland X X X
Tanzania X X X
Uganda X X X
Zambia X X X
Zimbabwe X X X
Latin America
Central America and
Caribbean
Costa Rica X X X
Cuba X X X
Dominican Republic X X X
El Salvador X X X
Guatemala X X X
Haiti X X X
Honduras X X X
Jamaica X X X
Mexico X X X
Nicaragua X X X
Panama X X X
Trinidad and Tobago X X X
Upper South America
Bolivia X X X
Brazil X X X
Colambia X X X
Ecuador X X X
Guyana X X X
Paraguay X X X
feontinued)
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Table 21 —Continued

1966-77 Growth of 1973-77 Net Trade
1977 GNP Per Capita GNP Per Capita in Meat
Less 10- 30- 5 Per-
Less $1,250 than 29 49 cent
Region/Subregion/ than $250- $500- or 1 Per- Per- Per- or {m- Ex-
Country $250 $499 $1,249 More cent cent cent More porter porter Other
Peru X X X
Surinam X X X
Venezuela X X X
Lower South America
Argenting X X X
Chile X X X
Uruguay X X X
Total 3220 29 23 30 36 20 18 60 37

Notes: Of the total population of the 104 study countries in 1977, 57.9 percent were from Asia, 11.4 percent from North

Africa/Middle East. 14.8 percent from Sub-Saharan Africa, and 15.9 percent from Latin America.

The income groups are determined by the GNP per capita calculated in U.S. dollais, based on the 1961-77

trend of real GNP. Of the total population of the study countries, 51.6 percent lived in countries in the very
low-income group (less than $250 average income per year): 20.8 percent were in low-income countries ($250-
$499); 12.9 percent were in middle-income countries ($500-81,249); and 14.7 percent in high-income coun-
tries (81,250 or more per yedr),

Those countries with the slowest growth of GNP per capita, less than 1 percent per year, had a 16.0 percent
share of the total population in 1977, the slow-growth countries, with 1.0-2.9 percent growth, a 48.9 percent
share; the medium-growth countries, with 3.0-4.9 pescent growth, a 13.3 percent share; and the rapid-growth

countries, with more than 5.0 percent growth, a 21.8 percent share.

The countries that were meat importers during the 1973-77 period comprised 25.4 percent of the total
population; those that were meat exporters, 56.8 percent; and the others—those that did not trade in meat at

all or those with imports and exports in balance—had a 17.8 percent share of the total population.
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APPENDIX 2:

DATA AND METHODOLOGY

Data

The data on livestock numbers, output,
consumption, and trade used in the study
are taken from the international data base of
FAO. The annual data on livestock numbers
and output for the period 1961-65 are from
the 1975 "FAO Production Yearbook’ data
tape, while those for the years 1966 to 1977
are from the 1979 data tape. The consump-
tion and trade data are from the “Global Agri-
culture Programming System Supply Util-
fzation Accounts” tapes, which contain the
statistical base developed by FAO for their
more comprehensive globai study, Agriculture:
Toward 2000 (AT 2000). These supply-utilization
accounts show 1961-65 averages and annual
estimates for the 1966-77 period. FAO also
provided estimates of income elasticities at
five-year intervals by commodity for each
country, which were used for the consump-
tion projections. Population estimates and
projections are mostly from the United
Nations Department of International Eco-
nomic and Social Affairs, based on the 1978
assessment of world demographic data. For
some countries, the study uses the 1977 pop-
ulation estimates of the World Bank, but the
population projections are based on the pro-
jected growth rates of the United Nations.
The annual GNP data for each country, which
provide estimates of trend growth of per
capita income at constant 1977 prices, are
from the World Bank.

Methodology

Past Trends

The analysis of past trends in the different
variables used in this study are based on
annual averages for the two five-year periods
1961-65 (early 1960s) and 1973-77 (mid-
1970s) for each individual country, sub-
region, and region. These averages are used
for absolute measures of change and relative

distributions. The annual growth rates cal-
culated for this period represent the com-
pound growth rates between the mid-years
of the two quinquennia.

Output Projections

The annual data for 1961-77 for each
country are used to project the output of live-
stock products. The trend growth rates as
well as the estimated trend values are ob-
tained for meat, milk, and eggs separately,
using the logarithmic trend equation (1) fitted
to the time-series data:3!

InY =a+ bt (N
where

Y, = estimate of the variable in year t,

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

b - the logarithm of the value 1 plus the
annual rate of change (1 + r) in the var-

iable, and
t - period of years starting from the base
year.

The projected outputs of each of these
products for 1990 and 2000 for each country
are aggregated to give the results for sub-
regions, regions, and the total for all the
104 study countries. A similar procedure is
adopted to aggregate countries into groups
according to average per capita income,
income growth, and trade in meat. Because
errors in data reporting at the country level
tend to be compensated for in the aggrega-
tions, it can be expected that measures for
individual countries are less reliable than
those for country groups.

The method of projecting the output of
meat to 1990 arid 2000 on the basis of trends
shown by the 1961-77 time-series data may
be biased by the existence of cyclicality. The
traditional procedure for decomposing a

% Meat comprises beef, veal, buffalo meat, mutton, goat meat, pigmeat, and poultry meat expressed in carcass
equivalents. Milk comprises cow, buffalo, sheep, goat, and camel milk and milk products expressed in whole milk

equivalents. Eggs include hen eggs and other eggs.
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series, by first detrending it, cannot be ap-
plied, because that would be begging the
question in trying to estimate the real trend.
IFPRI has identified a method to estimate
the trend and cyclical components simul-
taneously 32 The trend thus obtained (that is,
with cyclical influences removed) can then
be extrapolated to obtain long-term projec-
tions. This method has been tested on the
production of ruminant meat (beef and buf-
falo meat and mutton and goat meat) in de-
veloping countries. Although the results are
statistically significant, comparisons of
these projections with those obtained from
the direct application of simple exponential
trending show little difference hetween them
in the aggregate foi beef and buffalo meat
and mutton and goat meat production. Hence,
simple trending is used uniformly in this
study for the output projections for all three
major livestock products. The economic basis
for cyclical patterns in ruminant meat pro-
duction in most developing countries has
not yet been fully demonstrated. Most live-
stock experts believe that the cyclical bhe-
havior shown in s3ome of the countries may
be more weather related than economically
induced.

For calculating growth rates for country
groups, the usual equation for measuring
the average annual rate of change of the var-
iable between two points of time is used.

Y= Yy (14 ), (2)

where

estimate of the variable for the base
vear, and

annuai growth rate of the variable.

I

Yo

_,
I

Exceptions tothe 1961-77 Trend Projections

Thus, based on continuing historical
country trends in livestock production, the
output projections are essentially extrapola-
tions, using equation (1) during the period
1961-77. In some countrics, however, where
the trends for the 1961-77 period appear to
be unsuitable, the 1970-77 period is used for

projections. For meat, these countries in-
clude Singapore in Asia; Afghanistan, Cyprus,
and the Yemen Arab Republic in North Africa/
Middle East; and Guyana and Surinam in
Latin America. For milk they include the
Democratic People’s Republic of Korea in
Asia and Afghanistan, Jordan, and the Yemen
Arab Republic in North Africa/Middle East.
For eggs they include Hong Kong in Asia,
Libya in North Afiica/Middle East, and Benin
and Mozambique in Sub-Saharan Africa.

Production of milk for some countries is
trended from the 1966-77 data because an-
nual estimates of camel milk output are not
available for the period 1961-65. Countries
for which this procedure is adopted are
Algeria, Iran, Iraq, Libya, Morocco, Saudi
Arabia, the Sudan, Tunisia, and the People’'s
Democratic Republic of Yemen in North
Africa/Middle East and Chad, Ethiopia,
Kenya, Mauritania, Niger, and Somalia in
Sub-Saharan Africa.

For developing countries with negative
growth rates in output, it is assumed that no
further decline in production will occur, and
the trend estimate of output for 1977 is used
for both 1990 and 2000. The countries for
which a constant 1977 trend value is used for
meat are Chad, Ethiopia, and Niger in Sub-
Saharan Africa; for milk, Hong Kong in Asia,
Burkina Faso, Madagascar, Mauritania,
Namibia, and Niger, in Sub-Saharan Africa;
and Guyana, Surinam, and Uiuguay in Latin
America; and for eggs, Bangladesh in Asia.

Some countries, such as the Democratic
Pcople’s Republic of Korea, the Republic of
Korea, and Saucli Arabia for milk, and Pakistan
and Zambia for eggs, show extremely rapid
growth, perhaps because they started from a
low hase or perhaps for other reasons such
as statistical noncomparability. In these
cases, future growth in production is con-
strained at 8 percent per year33 It may be
added that although annual data on produc-
tion by type of meat and milk are available,
only the total output of all types of each of
these products is used in the projections
because the rate of growth of the aggregate
is more stable than that of the individual
components34

32 For details of the method and the results see Patrick Yeung, "A Method for the Simultaneous Estimiation of Trends

and Cycles,” tnternational Feod Policy Research Institute, Washington, D.C., 1985 {mimeographed). A copy of this

report is available upon request.

Y The rates of increase for rapid-growth countries cluster around 8 percent per year.

¥ |n some countries such a procedure may not be strictly advisable because each of these types constitutes a distinct
enterprise, particularly where they do not compete for available resources.
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Projections are made separately for direct
consumption by people and for feed, waste,
and nonfood uses. For each of the products—
meat, milk, and eggs—the demand for direct
consumption is first projected for each
country using the trend estimate of per capita
consumption in 1977, per capita growth in
income, the income elasticity of demand,
and projected population. To this estimate
are added the milk required for feed use, the
eggs required f: .r breeding, and the allowances
for waste in both these products. The his-
torical pattern of domestic utilization from
FAO data shows little or no allowances for
meat waste or for industrial use {nonfood
manufactures) of meat, milk, and eggs; hence
these utilization categories are assumed to
be zero.

Direct Consumption. The trend estimates
of the per capita use of each of the livestock
products for consumption by the human
population in 1977 are obtained for each
country by using equation (1) for 1966-77,
which is the period for which annual con-
sumption data are available. In the case of
meat, the estimates are calculated separately
for beef and buffalo meat, mutton and goat
meat, pigmeat, and poultry meat; the sum of
these estimates serves as the trend estimate
of the per capita consumption of total meat
for the country. Projections of per capita
consumption in 1990 and 2000 were obtained
for each type of meat separately, making use
of income elasticity coefficients worked out
by FAO and trend growth rates of per capita
GNP (also based on 1966-77)35 in equation (3).

Cr=Cig [+ (r, x )]"1¥77, (3
where

C = per capita consumption of the com-
modity during the indicated year,

1, = the trend annual growth rate of per capita
real income,

n = the income elasticity of the demand for
the commodity (when n is not constant,
stepwise projections are made), and

T = 1990 or 2000.

The total demand for direct consumption
for each country in 1990 and 2000 is calcu-
lated by multiplying the projected per capita
consumption obtained from equation (3) by
the United Nations' medium-variant popu-
lation projection for 1990 or 2000. Both pro-
duction and consumption projections im-
plicitly assume unchanged price relation-
ships within each commodity group.

In countries where per capita income
has declined or has grown unusually slowly,
aminimum of 0.5 percent has been imposed.
These include Bangladesh and t.buianin Asia:
Kuwait and Libya in North Africa,Middle
East; Angola, Benin, Chad, Ghana, Madagas-
car, Mauntania, Mozambique, Namibia,
Niger, Senegal, Sierra Leone, Somalia, Zaire,
and Zambia in Sub-Saharan Africa; and Chile
and Cuba in Latin America.

In countries where growth rates in per
capita income are unusually high, a maxi-
mum of 6.0 percent has been imposed. These
include: Indonesia, the Republic of Korea,
and Singapore in Asia; Iran, Oman, Saudi
Arabia, Tunisia, and the Peoples [emocratic
Republic of Yemen in North Africa/Middle
East; Botswana, Gahon, Lesotho, Nigeria,
and Swaziland in Sub-Saharan Africa; and
Brazil in Latin America.

Feed Waste, and Nonfood Uses. The pro-
jections for feed use of milk are based on
trend rates of growth but constrained by the
g1 swth rate of milk production. Estimates of
eggs required for breeding and allowances
for waste of milk and eggs are calculated as
percentages from projected production ievels.
These percentages are initially derived for
the period 1974-76 from the basic data set of
FAO's AT 2000, and they are adapted to reflect
the projected situation in 1990, assuming
ceilings of 10 percent for waste and 15 per-
cent for eggs required for breeding.

Alternative Assumptions. The estimated
demand for each of the products in 1990 and
2000 is also calculated based on two other
alternative assumptions—namely, per capita
income growth 25 percent less than the trend
growth and a constant per capita 1977 trend
estimate of direct consumption (that is, on
the basis of zero income growth). The basis

3 Maximum and minimum limits on annual per capitaincome growth rates were set at 6.0 and 0.5 percent respectively.
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for these alternative assumptions is explained
in the text.

Gross and Net Surpluses and Deficits

The difference between the projected
production and projected demand (total
domestic utilization) gives the surplus or
deficit for each country. For subregions, re-
gions, and other country groups, the sur-

pluses and deficits of individual countries
in the group are separately aggregated and
denoted by gross surplus and gross deficit
for the geographical area or income group.
The difference between the two (also equal
to the difference between total production
and total demand for the country group)
represents the net surplus or net defic:t, as
the case may be, for the subregion, region, or
country group.
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APPENDIX 3: COMPARISON OF IFPRI AND FAO
PROJECTIONS OF LIVESTOCK PRODUCTS

The FAO global study, Agriculture: Toward
2000 (AT 2000). which looks at agricuitural
perspectives and policy issues in the Third
World countries also includes livestock
products. The study projects production
and consumption of various types of meat,
milk, and eggs for 1990 and 2000 for 50 de-
veloping countries. These projections for
livestock products are presented for two
scenarios: first, an optimistic scenario A,
which assumes that the developing countries
will achieve the economic growth targets of
the United Nations' International Develop-
ment Strategy and at the same time attain
substantial improvement in agricultural
output, and second, a medium-growth sce-
nario B, which assumes that these countries
will achieve more modest growth in agricul-
ture and the whole economy. The study notes
that the demand for meat, dairy products,
and eggs is expected to rise faster than the
demand for crops: thus both scenarios call
for output of livestock to increase relatively
more rapidly than crops. Between 1980 and
2000, livestock production is projected to
increasc by 4.5 percent a year in scenario A
and by 3.7 percent in scenario B, whereas
crop production is estimated to rise by 3.5
percent in scenario A and 3.0 percent in
scenario B.3% The estimates of output and
demand based on a trend scenario are not
given for animal products.

As shown in the discussion on meth-
odology, IFPRI projections of production
and consumption are based on continuation
of past trends, between 1961 and 1977 for
output and 1966-77 in the case of per capita
GN®, although constraints are imposed on
the trend growth in some cases. For output,
an upper limit of 8 percent is assumed for
the sustained rapid growth of eggs and milk
in a few countries. In the case of per capita
income, a lower bound of 0.5 percent per year
and an upper hound of 6.0 percent per year
are set.

Whereas the AT 2000 analysis includes
90 countries, the IFPRI projections for live-
stock products cover 104 developing coun-
tries. Both studies exclude China. Also, IFPRI
uses GNP per capita, while FAO uses GDP
and makes allowances for savings. The re-

% FAQ, Agriculture. Toward 2000
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sulting Personal Consumption Expenditure
per capita of FAO is therefore lower in the
base period and projected to grow more slowly
in the future than GNP per canita. At the
same time, FAO's GDP growth estimates are
somewhat higher than those based on the
World Bank GNP figures, and thus the two
sets of figures counterbalance each other.
The sources of other data are the same for
both the FAO and IFPRI projections, though
the base periods are slightly different.

There is one other important difference
in approach. Whereas FAO estimates the
output of each kind of meat by projecting
separately the number of animals, the offtake
percentages, and the carcass weight per
animal, IFPRI's projections relate to total
meat output. In the case of consumption,
hoth IFPR! and FAO consider each type of
meat separately and then aggregate the total
consumption (demand). When comparing
the projections of output and demand made
by the two organizations, these differences
must be kept m mind,

Table 22 presents the projections of out-
put and demand of meat, miik, and eggs for
the year 2000 made by IFPRI and FAOQ. The
IFPRI data are made comparable in geo-
graphical coverage by excluding the estimates
for 14 countries not covered by AT 2000.

The conclusion that emerges is that the
IFPRI estimate of meat output in 2000 is less
than that of AT 2000 under both scenarios,
whereas IFPRI's estimates of meat con-
sumption are higher. The IFPRI trend esti-
mate of demand is higher than FAO's sce-
nario B by 30 percent, and it is higher than
the scenario A estimate by 10 percent. FAO
estimates that production and consumption
will be nearly in balance, whereas IFPRI pro-
jections show a large gap. In the case of milk,
IFPRI's projected output is about 5 percent
less than AT 2000°'s scenario B estimate and
16 percent lower than the scenario A figure,
IFPRI's estimates of consumption are about
the same as the scenario A figure, but under
scenario B, the AT 2000 consumption figure
is 88 percent of IFPRI's estimate. By compar-
ison, the differences in the estimates for eggs
are narrower: [FPRI's estimates fall between
the AT 2000 scenario A and scenario B pro-



Table 22—FAO and IFPRI projections to
2000 of production and con-
sumption of livestock prod-

Table 23—Growth of population, per
capita consumption, and in-
come and income elasticities
as projected by FAO and IFPRI
to 2000

ucts, selected developing
countries

Commodity/ FAQ

Output or Scenario  Scenario

Demand A B IFPRI*

FAQ IFPRI

Scenario A Scenario B 1977-
1980-2000¢ 1980-2000> 2000¢

Variable

{million metric tons)

Meat
Production 62.1 53.2 49.5
Consumption 63.0 534 69.7
Net halance - 09 -0.2 -20.2
Milk
Production 2111 186.2 176.6
Consumption 2374 209.8 238.5
Net halance 263 236 61.9
Eggs
Production 14.8 127 145
Consumption 14.8 12,5 14.4
Net halance . 0.2 0.1

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

* Projections are hased on the trend income growth
assumption.

jections, though closer to the former. Sce-
nario B estimates are about 2 million tons
lower than IFPRI's.

One of the major causes for the differences
between the two sets of projections is the
downward adjustments made by FAO in the
demand for meat and milk in the AT 2000
study, for countries where, first, the constant
price demand estimates are unrealistic be-
cause domestic supply is not able torespond
to the demand, and second, the income and
balance-of-payments situation does not per-
mit large-scale meat imports3” Thus, the
constant price assumption is relaxed for
the low-income developing countries with
balance-of-payments constraints. With re-
gard to other possible factors, FAO's estima-
tion of the population of the 90 countries in
2000 at 3,630 million is only slightly higher
(0.6 percent) than the IFPR! estimate of 3,607
million. For GDP, the FAO scenarios A and B
envisage overall annual growth rates of 7.0
and 5.7 percent per year between 1980-2000.

3 J.P. Hrabovszky, personal communication.

Income growth

(percent/year) 7.00 5.70 6.84
Population growth
(percent/yedr) 2.40 240 244

Per capita
income growth
(percent/year) 449 3.22 4.30
Per capita meat con-
sumption growth
(percent/year) 1.99* 1.26* 2.53
Per capita milk con-
sumption growth
{percent/year) 1.33° 0.79* 1.42
Implied income
elasticity of de-
mand for meat 0.44" 0.39° 0.59
huaplied income
elasticity of de-
mand for milk 0.300 0.25" 0.33

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

* Calculations are based on implied growth rates of
meat and milk consumption during the period 1975-79
to 2000 as presented in AT 2000. Table 6.

P This estimate also includes price effects and is based
on per capita GDP growth, not growth in Personal Con-
sumption Expenditures.

© Projections are based on the trend income growth
assumption; and per capita consumption relates to
domestic utilization.

On a per capita basis, the grcwth rates work
oui to 4.5 percent for scenario A and 3.2 per-
cent for scenario B. The iniplied GNP growth
rates by country used by IFPRI work out to
6.8 percent per year for the period '977-2000
for the Third World as a whole, which is
closer to FAO's scenario A esti'nate. The
major parameters adopted in the two studies
are in Table 23. The lower esurnates of implied
elasticity derived from FAG projections
appear to be the result of downward adjust-
ments in demand made by them.
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APPENDIX 4: SUPPLEMENTARY TABLES

Table 24—World meat production and growth, by country group, 1961-65to0 1973-77

averages
Type of Meat/Country Percent of Percent of Growth Rate
Group* 196165 World Total 1973-77 World Total 1961-65 to 1973-77
(1,000 (1,000 (percent/year)
metric tons) metric tons)
Total®
World a1.815 120,136 3.25
Developed countries 54,010 66 79,293 66 3.25
Developing countries 27.805 34 40,843 34 3.26
Beef and bhuffalo
World 32,080 45,168 2.89
Developed countries 21,201 66 31414 70 333
Developing countries 10,879 34 13,754 30 1.97
Mutton and goat
World 6.673 7.211 0.65
Developed countries 3,569 53 3,523 49 -0.11
Developing countries 3.104 47 3,687 51 1.45
Pig
World 31,165 45,216 3.15
Developed countries 20,862 67 28,690 63 2.69
Developing countries 10,303 33 16,526 37 4.02
Poultry
World 11.896 22,540 5.47
Developed countries 8377 70 15.665 69 5.35
Developing ceantrices 3.519 30 6.875 31 5.74

Sources. Food and Agriculture Organization of the United Nations, “Production Yearbook Tapes, 1975 and 1979,"
Rome, 1976 and 1980,

Note:  Parts may not add to total because of rounding.

* Countries are grouped according to the classification system of the Food and Agriculture Organization of the United

Nations.

® Total meat includes beef and buffalo meat, mutton and goat meat, pigmeat, and poultry.
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Table 25—World milk production and growth, by country group, 1961-65 to 1973-77

averages
Type of Mitk/Country Percent of Percent of Growth Rate
Group* 1961-65 World Total 1973-77 World Total 1961-65 to 1973-77
(1,000 {1.000 {percent/year)
metric tons) metric tons)
Total®
World 357.320 432,564 161
Developed countries 288,234 81 339.052 78 1.36
Developing countries 69,086 19 93,512 22 2.55
Cow
World 325,562 392,360 1.57
Developed countries 282.275 87 333,636 85 1.40
Developing countries 43,287 13 58.724 15 257
Roffalo
world 19.216 26,757 2.80
Developed countries 89 e 90 cee 0.09
Developing countries 19,127 100 26,667 100 281
Sheep
Wworld 5.854 6.871 1.34
Developed countries 3119 53 3442 50 082
Developing countries 2735 47 3.429 50 1.90
Goat
World 6.688 6,576 ~-0.14
Developed countries 2.751 41 1.885 29 -3.10
Developing countries 3,937 59 4.692 71 1.47

Sources: Food and Agriculture Organization of the United Nations, “Production Yearbook Tapes, 1975 and 1979,"
Rome, 1976 and 1980.

Note:  Parts may not add to totals because of rounding.

4 Countries are grouped according to the classification system of the Food and Agriculture Organization of the United

Nations.

b Total milk includes cow, buffalo, sheep. and goat milk and milk products in whole milk equivalents.

Table 26— World egg production and growth, by country group, 1961-65 to 1973-77

averages
Type of Egg/Country Percent of Percent of Growth Rate
Group* 196165 World Total 1973-77 World Total 1961-65 to 1973-77
(1,000 {1,000 {peicent/yedr)
metne tons) metric ons)
Total?

World 16,707 23.838 3.01
Developed countries 11.907 71 16,202 68 2.60
Developing countnes 4,800 29 7,636 32 3.94

Hen

World 16.448 23,497 3.02
Developed countres 11.812 72 16.068 68 260
Developing countries 4637 28 7.429 32 4.01

Other

World 259 340 2.30
Developed countries 96 37 134 39 283
Developing countries 164 63 207 61 1.97

Sources: Food and Agriculture Organization of the United Nations, “Production Yearbook Tapes, 1975 and 1979,"
Rome, 1976 and 1980.

Note:  Parts may not add to total because of rounding,

* Countnies are grouped according to the classification system of the Food and Agriculture Organization of the United

Ndtions.

® Total eggs include hen eggs and other eggs
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Table 27—Average output of meat per animal and milk per cow, by country group
and region, 1961-65 and 1973-77

Livestock Developed Developing All Study North Africa/ Sub-Saharan  Latin
Product World  Countries  Countries Countries Asia  Middle East Africa Americd
(kilograms)
Beef and veal
1961-65 1638 1663 1587 1612 120.3 1o 1262 192.5
1973-77 1941 2122 595 1623 1258 1126 1250 1936
Buffalo meat
1961-65 1609 130.1 161.5 1355 1305 156.7
1973-77 1554 188.2 1550 1302 104.0 1332
Mutton and lamb
1961-65 148 15.2 140 139 114 154 [ 15.4
1973-77 152 16.0 141 140 1.8 15.9 110 14.5
Goat meat
1961-65 1.4 115 114 18 98 134 103 107
1973-77 114 11.7 itd 10.8 99 141 98 11.0
Pigmeat
1961-65 63.1 68.3 54.9 536 16.7 638 455 62.5
1973-77 68.0 76.6 558 548 47.0 669 452 65.0
Cow’'s milk®
1961-65 1.727 6 24083 5620 5727 4388 5805 301.7 854.0
1973-77 1.927.5 29402 6376 06423 4851 60189 303.0 G26.6

Sources: Calculated from basic data in Food and Agriculture Organization of the United Nations, “Production Year-
hook Tapes, 1975 and 1979." Rome, 197F and 1980

Note:  The ellipses (. ) indicate a nil or negligible amount

! Cow's milk is given in Klograms per cow per y ear

Table 28—Growth in numbers and production of livestock by region, 1961-65 to
1973-77 averages

North Africa/ Sub-Saharan Latin All Study
Use/Type of Livestock Asia Middle East Africa America Countries

(percent)

Meat
Cattle
Stock 0,55 227 1.31 275 1.57
Animals slaughtered 2.08 2.82 1.85 2.09 2.13
Production 246 302 176 214 2.19
Buffalo
Stock 1.56 19 - 1.56
Animals slaughtered 233 346 o o 'S
Production 227 1.97 . S 2.21
Sheep
Stock 0.68 1.82 1.04 0.96 0.69
Animals slaughtered 1.88 2.64 1.07 0.12 169
Produciion 2.20 2.95 0.74 0.64 1.79
Groats
Stock 111 0.29 1.03 0.1 0.77
Animals slaughtered 1.26 0.94 0.96 0.16 103
Production 1.37 1.12 0.54 032 1 00
Pigs
Stock 2,53 3.76 4.06 2.10 235
Animals slaughtered 3.16 6.31 4.40 3.03 3.20
Production 3.23 673 433 337 337
Dairy
Cows in milk tol 208 1.58 275 1.54
Yield per cow 084 0.54 004 068 0.96
Production 083 2.63 1.62 345 251

Sources. Calcutated from hasic data in Food and Agriculture Organization of the United Nations, “Production Year-
hoak Tapes, 1975 and 1979." Rome, 1976 and 1980.
Note: The ellipzes () indicate a nil or neghgible amount
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Table 29— Production, consumption, and annual growth rates of meat for selected
developing countries, by region and subregion, 1961-65 and 1973-77

averages
Population )
Growth Rate Meat Production Meat Consumption
Region/Subregion/ 1961-65 to Growth Growth
Country 1973-77 1961-65 1973-77 Rate 1961-65 1973-77 Rate
(percent) {1,000 metric thns)  (percent) (1,000 metric tons)  {percent}
Asia 2.5 34221 4,758.1 28 3.5187 4,986.0 29
Bangladesh 27 203.8 220.6 0.7 203.8 2207 0.7
Burma 23 106.5 172.7 4.1 106.7 172.7 4.1
India 23 626.3 726.1 1.2 630.2 729.5 12
Indonesia 2.5 3255 3929 1.6 3204 396.5 1.8
Korea, Republic of 2.2 97.5 2304 7.4 95.2 2327 7.7
Malaysia 28 800 134.9 4.5 91.7 148.3 4.1
Mongolia 3.0 164.9 1890 1.1 115.1 124.5 0.7
Pakistan 29 379.2 557.1 33 379.2 543.4 3.0
Philippines 3.1 389.1 642.7 43 405.3 615.0 3.5
Thailand 3.0 3296 438.5 24 3124 431.0 27
Others 23 719.7 1.053.2 3.2 858.7 1.371.7 4.0
Subregion
Scuth Asia 24 1,279.7 1.593.7 1.8 1,290.4 1.590.6 1.8
East and Southeast Asid 26 21423 3.164.4 33 22283 3,395.4 36
North Africa/Middle East 2.6 1.911.2 28759 35 2,034.8 3.2854 4.1
Afghanistan 24 170.5 1709 0.0 169.5 1747 0.1
Algeria 2.7 73.8 117.9 4.0 103.2 1221 1.4
Egypt 24 2573 354.5 2.7 278.4 3925 29
[ran 29 240.1 462.7 5.6 2350 558.7 7.5
Iraq 33 84.6 126.0 34 854 144.7 4.5
Morocco 27 151.0 189.9 1.9 150.5 190.4 2.0
Sudan 24 161.1 277.1 4.6 1738 2720 38
Syrid 33 58.9 91.1 38 60.3 101.7 4.5
Tunisia 20 1.4 87.2 6.4 42,6 93.2 6.7
Turkey 25 535.2 766.5 3.0 516.0 751.8 3.2
Others 28 137.7 232.1 4.4 220.1 486.6 6.8
Subregion
Northern Africa 25 695.7 1.059.9 3.6 761.7 1.131.0 33
Western Asia 27 1.215.5 11:16.0 34 1,273.1 21543 4.5
Sub-Sahdaran Africa 27 2,181.0 2L75.0 23 2,143.5 27337 20
Cameroon 20 43.1 78.0 5.1 45.8 82.1 5.0
Ethiopia 24 408.3 397.1 02 J04.7 386.4 0.4
Kenya 3.6 144.2 201.3 28 139.2 164.1 1.4
Madagascar 23 149.7 173.9 1.3 134.1 163.9 1.7
Namibid 26 90.4 138.5 3.6 34.4 51.3 34
Nigeria 30 293.6 366.5 19 344.2 4127 1.5
Somalia 24 720 127.8 49 92.0 102.5 09
Tanzania 28 1234 166.7 25 1123 164.2 3.2
Uganda 34 66.4 115.3 4.7 68.2 100.4 33
Zimhabwe 37 101.3 177.9 48 86.6 164.3 5.5
Others 27 6886 932.0 2.6 682.0 941.8 2.7
Subregion
West Africa 29 7150 861.0 1.6 734.1 896.5 1.7
Central Africa 22 154.2 2697 4.8 189.7 316.2 43
Eastern and Southem Africa 2.8 1.311.8 1,744.2 24 1,219.7 1,521.0 1.9
Latin Americd 27 8,064.5 11,5100 3.0 7.2375 10,683.9 33
Argentina 1.4 27056 3,145.5 1.3 20771 26288 2.0
Brazil 29 21974 3.6349.5 43 2,146.2 3.502.1 4.2
Chile 19 189.4 308.0 4.1 2320 3331 3.1
Colombia 27 497.8 6539 23 476.3 627.8 23
Cuba 1.8 2145 256.5 1.5 216.0 2650 1.6
Mexizo 33 790.6 1.279.0 4.1 7095 1.231.9 47
Parag 1ay 27 138.8 165.6 1.5 116.5 147.1 2.0
Peru 28 1919 3i1.2 4.1 196.8 303.1 3.7
Uruguay 0.7 391.2 4309 04 3113 3213 03
{continued)
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Table 29—Continued

Population
Growth Rate Meat Production Meat Consumption
Region/Subregion/ 1961-65 to Growth Growth
Country 1973-77 1961-65 i973-77 Rate 1961-65 1973-77 Rate
(percent) (1.000 metric tons)  (percent) (1.000 metric tons) (percent)
Venezuela 34 2145 431.2 6.0 2404 5119 6.5
Others 28 5328 888.7 44 5134 811.9 39
Subregion
Central America and
Caribbean 3.0 1,375.0 2,1533 38 1.274.9 2,046.3 4.0
Upper South America 29 3.403.3 54723 4.0 3.3423 5.354.5 4.0
Lower South America 1.5 3,286.2 3,884.4 1.4 2,6203 3,283.1 1.9
All study countries 26 155788  22019.0 29 49345  21,689.0 32

Sources: Food and Agriculture Organization of the United Nations (FAO), “Global Agriculture Programming System
Supply Utilization Accounts Tape,” Rome, June 1980; FAO, "Production Yearbook Tapes, 1975 and 1979,”
Rome, 1976 and 1980.
Notes: Meat includes beef and buffalo meat, mutton and goat meat, pigmeat, and poultry meat in carcass weight
equivalents.
The selection of countries is based on the amount of meat production in 1973-77. The top 10 countries
within the region are then listed alphabetically. A complete list of countries is given in Appendix 1, Table 21.
Parts may not add to total because of rounding.

Table 30—Production, consumption, and annual growth rates of milk for selected
developing countries, by region and subregion, 1961-65 and 1973-77

averages
Gprz‘\)fvu(}?!:zz?e Milk Production Milk Consumption
Region/Subregion/ 1961-65 to Growth Growth
Country 1973-77 1961-65 1973-77 Rate 1961-65 1973.77 Rate
(percent) (1,600 metric tons)  (percent) (1.000 metric tons)  (percent)
Asia 25 29,1808  37,696.1 22 31,1004 39,5448 20
Bangladesh 27 8250 1,034.1 2.1 872.6 1,167.4 25
Burma 23 197.9 261.7 24 309.4 2988 -03
India 23 20,1490 25,1836 1.9 206318 24,3840 1.4
Indonesia 25 36.0 50.5 29 1201 367.6 9.8
Korea, Republic of 22 7.1 1723 304 32 258 19.0
Mongolia 30 2190 233.0 05 2250 2512 0.9
Nepal 2.1 541.3 681.9 1.9 541.3 631.9 1.9
Pakistan 29 6,889.0 9,630.1 238 6,940.0 9,719.8 2.8
Sri Lanka 21 157.0 196.3 1.9 257.6 2827 0.8
Vietnam 21 30.7 48.7 39 105.9 1529 3.1
Others 29 1288 183.9 3.0 1,093.5 22127 6.0
Subregion
South Asia 24 285709 36,7784 2.1 29,2529 36,2482 1.8
East and Southeast Asia 26 6100 917.8 3.5 1,847.4 3,296.6 49
North Africa/Middle East 26 10.835.2 14,044.1 2.2 11,6580 16,1694 2.8
Afghanistan 24 745.2 847.3 11 749.0 862.7 1.2
Algeria 27 353.5 583.4 43 5349 1,081.9 6.0
Egypt 24 1,160.8 1,791.2 3.7 1,177.2 1,831.7 3.8
Iran 29 1.504.4 2,0509 2.6 1,545.5 2,2889 33
Iraq 33 3974 460.8 1.2 4334 592.0 2.6
Morocco 27 376.4 5248 2.8 4444 614.5 2.7
Sudan 24 923.6 1.347.6 3.2 1,098.7 1,383.0 1.9
Syria 33 519.6 554.4 05 543.1 635.5 1.3
Tunisia 20 137.3 2394 4.7 173.0 366.9 6.5
Turkey 25 4.090.5 4.824.0 1.4 4,091.0 4,809.5 1.4
Others 2'8 626.5 8203 23 867.8 1,7028 5.8

(continued)
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Table 30—Continued

G}:%F:yu[rl&z?e Milk Production Milk Consumption
Region/Subregion/ 1961-65 to Growth Growtn
Country 1973-77 1961-65 1973-77 Rat- 1961-65 1973.77 Rate
{percent) (1.000 metric tons)  {percent) {1,000 metric tons)  {percent)
Subregion
Northern Africa 25 2,995.6 4,5473 35 3491.7 55014 39
Western Asia 2'7 7.839.6 94968 16 8.166.3 10,658.0 23
Sub-Saharan Africa 27 4.647.1 5.5205 i4 51831 6.661.8 2.1
Chad 2.0 171.0 2010 1 182.8 224.7 1.7
Ethiopia 2.4 5330 6173 1.2 6583 780.2 14
Kenyd 36 7224 9557 24 7231 701.0 03
Mauritania 26 191.8 1713 09 2100 22855 0.7
Niger 3.1 2001 189.2 07 214.0 2161 0.1
Nigerid 3.0 2520 2973 14 3200 6916 6.6
Somalia 24 3938 4993 20 5708 7059 1.8
Tanzania 28 553.2 6938 19 590.2 7534 2.1
Uganda 34 2019 27348 26 2567 362.8 29
Zimbabwe 3.7 2180 2540 1.3 2238 268.1 1.5
Others 25 1.2039 1.367 8 11 1.233.4 1.729.5 2.5
Subregion
West Africa 29 1,201 4 i.2715 0.5 14156 20248 3.0
Central Africa 2.2 221.6 289.2 2.2 2938 4573 38
Eastern and Southern Africa 2.8 32241 39598 1.7 34736 41797 1.6
Latin America 27 20,0431 29,9948 34 21.840.1 32,5435 34
Argentina ) 42941 54542 2.0 42418 5.152.7 1.6
Brazil 29 5.298.8 97190 52 6.107.8 9,996.0 4.2
Chile 1.9 791.3 987.7 19 928.3 1.2119 22
Colombia 2.7 1.842.6 2,190.6 1.5 1,977 4 2.248.7 It
Cuba 1.8 390.0 9200 74 394.2 14469 77
Ecuador 3.0 3815 7870 6.2 4073 830.6 6.1
Mexico 33 32708 32123 4.0 35174 5.793.9 4.2
Peru 28 585.2 835.2 3.0 680.1 1.128.1 43
Uruguay 0.7 763.8 717.6 0.5 763.8 7244 04
Venezuela 3.4 5483 1,169.5 6.5 969.2 1.5689 4.1
Others 2.8 1.876.7 20017 0.5 1,652.8 24414 33
Subregion
Central America and
Caribbean 3.0 47425 7.908.3 G4 55124 9.370.2 4.5
Upper South America 2.9 9451.4 14.927.1 39 10.393.6 16,0843 37
Lower South Americ-, 1.5 9.849.2 7.159.4 1.7 5934.0 7.089.0 1.5
All study countries 26 647062 872555 25 697816 949195 26

Sources: Food and Agriculture Organization of the United Nations (FAO). “Global Agriculture Programing System
Supply Utilization Accounts Tape.” Rome, June 1980; FAQ, "Production Yearbook Tapes, 1975 and 1979.”
Rome, 1976 and 1980.

Notes:  Milk includes cow, buffalo. sheep. and goat mitk and milk products i whole milk equivalents.

The selection of countries is based on the amount of milk production in 1973-77. The top 10 countries
within the region are then listed alphabetically. A complete list of countries is given in Appendix I, Table 21.
Parts may not add to total because of rounding.
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Table 31—Production, consumption, and annual growth rates of eggs for selected
developing countries, by region and subregion, 1961-65 and 1973-77

averages
Population
Growth Rate Egg Production Egg Consumption
Region/Subregion/ 1961-65 to Growth Growth
Country 1973-77 1961-65 1973-77 Rate 1661-65 1973-77 Rate
(percent) {1.000 metric tons)  {percent) (1.000 metric tons)  (percentj
Asia 25 668.9 1,254.4 5.4 699.7 1,319.4 54
Bangladesh 27 474 38.1 -1.8 474 38.1 -1.8
India 23 75.0 83.0 08 75.2 829 0.8
Indonesia 25 54.0 102.6 5.5 54.0 1069 59
Korea, Republic of 22 46.0 1779 119 46.0 1779 119
Kored, Democratic
People’s Republic of 27 40.8 72.1 49 40.8 72.1 49
Malaysia 28 42.5 101.2 7.5 48.4 1028 6.5
Pakistan 29 9.0 504 15.4 9.1 600 17.0
Philippines 3.1 89.5 174.7 5.7 89.5 174.7 5.7
Thailand 3.0 96.4 1704 4.9 895 167.8 5.4
Vietnam 2] 98.8 162.8 4.2 973 162.5 4.4
Others 23 69.5 121.2 4.7 1025 173.7 45
Subregion
South Asia 24 154.1 202.7 23 154.7 212.2 27
East and Southeast Asia 26 51448 1,051.7 6.1 £45.0 1,107.2 6.1
North Africa/Middle East 26 2718 548.6 6.0 2828 608.5 6.6
Afghanistan 24 14.0 I56 0.9 14.0 15.6 09
Algeria 27 8.5 16.0 54 11.7 214 5.2
Egypt 24 39.7 67.5 45 39.6 70.0 49
Iran 29 36.6 108.0 0.4 368 1189 10.3
Iraq 33 7.2 16.1 6.9 7.8 31.2 12.2
l.ebanon 27 8.8 234 85 7.7 14.2 5.2
Morocco 27 37.7 538 3.0 37.0 53.8 3.2
Sytia 33 129 279 6.6 12,5 320 8.1
Tunisia 20 8.6 17.1 5.9 9.7 18.2 6.3
Turkey 25 68.3 147.7 6.6 67.9 147.7 6.7
Others 26 29.5 55.5 5.4 39.1 85.5 6.7
Subregion
Northern Africa 2.5 106.8 177.1 43 109.2 187.1 4.6
Western Asia 2.7 165.0 371.5 7.0 173.6 4214 7.7
Sub-Saharan anea 2.7 2519 3757 34 2526 3825 3.5
Eth? ,pia 24 576 68.6 1.5 56.9 68.3 1.5
undna 26 4.8 10.0 6.3 4.8 10.0 6.3
Kenya 3.6 84 168 5.9 10.0 17.7 4.9
Madagascar 23 10.6 129 1.6 10.6 129 1.6
Malawi 3.0 34 93 7.7 38 93 7.7
Nigeria 3.0 824 1173 3.0 824 117.2 3.0
Tanzania 28 128 223 4.7 12.8 223 4.7
Uganda 3.4 73 11 3.6 6.1 14.0 7.2
Zambia 29 37 154 12,6 3.8 159 12.7
Zimbahwe 3.7 6.7 9.1 26 6.6 9.1 2.7
Others 2.5 538 829 37 520 92.6 4.9
Subregion
West Africa 29 119.1 17255 3.1 1194 173.3 3.2
Central Africa 22 13.3 201 39 13.5 216 4.0
Eastern and Southern Africa 2.8 1195 182.1 36 119.8 187.6 38
Latin America 27 9178 1,747 5 5.5 9188 1,761.2 5.6
Argenting 1.4 153.6 195.5 20 148.4 207.7 28
Brazil 29 2454 4419 S 2453 3449 5.1
Chile 1.9 40.6 63.1 37 40.6 63.2 38
Colombia 27 61.8 114.1 5.2 618 111 5.0
Cuba 1.8 336 80.6 76 339 83.5 7.8
El Salvador 3.2 158 284 5.0 154 27.5 5.0
Guatemala 3.1 262 323 1.8 26.5 32.1 1.6
Mexico 33 169.8 4415 83 169.8 444.5 83
fcontinued)
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Table 31 —Continued

Population
Growth Rate Egg Production Egg Consumption
Region/Subregion/ 1961-65 to Growth Growth
Country 1973-77 1961-65 1973-77 Rate 1961-65 1973-77 Rate
(percent) (1,000 metric tons) (percent) (1.000 metric tons)  (percent)
reru 28 18.7 493 8.4 18.9 49.0 8.3
Venezuela 34 418 953 7.1 47.2 96.8 6.2
Others 25 110.5 199.5 5.0 111.0 2009 5.1
Subregion
Central America anc
Caribbean 3.0 306.5 704.4 7.2 307.6 7100 7.2
Upper South America 29 399.6 767.6 56 405.2 763.5 54
Lower South America 1.5 2118 2755 22 206.0 287.7 28
All study countries 26 21104 39262 53 21539 40716 5.5

Sour~es: Food and Agriculture Organization of the United Nations {FAQ), “Global Agriculture Programming System
Supply Utilization Accounts Tape,” Rowe, June 1980; FAO, "Production Yearhook Tapes, 1975 and 1979,
Rome, 1976 and 1980.

Notes:

Eggs include all types, not only those from hens.

The selection of countries is based on the amount of egg production in 1973-77. The top 10 countries
within the region are then listed alphabetically. A cumplete list of countries is given in Appendix 1, Table 21.
Parts may not add to total because of rounding.

Table 32—Income elasticities of demand for livestock products and cereals, 1975

Country Group/Region Meat Milk Eggs Cereals

Developed economies? 025 0.05 0.27 022

Developing economies* 0.63 .57 1.00 0.16
Africa 0.79 0.68 1.05 0.21
Asia and Far Fast 0.97 0.52 1.07 0.22
Near East 072 0.53 083 013
Latin America 0.37 0.49 0.60 C16

Source: Food and Agriculture Organization of the United Nations, “Parameters of Demand Functions, Fifth Run,”
Rome, April 15, 1978 (computer printout).

 Countries are grouped according to the classification system of the Food and Agriculture Organization of the United

Nations.
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Table 33—Average per capita consumption of livestock products in 1973-77, by
region and by level of per capita income in 1977

Product/Per Capita North Africa/ Sub-Saharan Latin All Study
Income Group Asia Middle East Africa America Countries

{kilograms. year)

Meat
Less than $250 28 89 10.2 106 4.0
$250-3499 6.9 124 7.5 19.2 8.1
$500--%51.249 102 146 141 228 159
$1,250 or more 6.8 1843 274 385 35.0
All groups 43 14.4 9.3 338 109
Milk
L ess than $250 424 4.5 255 19.0 40.1
$250-35499 6.7 593 18.8 415 19.0
$500-%1.249 14.6 84.8 262 91.8 538
$1.250 or wmore 596 70.5 55.1 1107 101.5
All groups 344 71.1 226 103.1 478
Eggs
Less than $250 05 0.8 1.2 1.8 0.6
$250-%499 2.1 17 14 4.1 1.9
$500-%1.249 54 33 1.3 5.2 4.2
$1.250 or more 125 34 32 5.8 55
All groups 1.1 27 13 5.6 20

Sources: Calculated from basic data in Food and Agriculture Organization of the United Nations, “Global Agriculture
Programming Systewn Supply Utilization Accounts Tape.” Rome, June 1980.

Notes:  Consumption refers to total domestic utilization. A complete list of countries included in the study and
their classifications are given in Appendiv I, Table 21

Table 34—Growth of consumption of livestock products, by region and by per capita
income growth rates, 1961-65 to 1973-77 averages

Product/Per Capita North Africa/ Sub-Saharan Latin All Study
Income Growth Rate! Asia Middle East Africa America Countries
{percent)
Meat
Less than | percent 266 245 1.39 244 2.04
1-29 percent 204 3.80 342 3.02 2.88
3-4.9 percent 3.39 2.91 .86 238 294
5 percent or more 4.20 7.86 1.64 416 440
Milk
Less than | percent 248 2.65 1.62 463 276
1-29 percent 1.76 1.94 1.70 293 2.08
3-4.9 percent 549 243 441 2.37 271
3 percent or 1nore 927 3.99 5.91 417 444
Eggs
Less than | percent 300 448 3,50 5.68 3.95
1-2.9 percent 4.00 463 4.21 3.90 542
3-4.9 percent 5.75 372 4.97 5.10 5.62
5 percent or more 7 9.26 303 507 618

Sources: Calculated from basic data in Food and Agriculture Organization of the United Nations. " Global Agriculture
Programming System Supply Utilization Accounts Tape,” Rome, June 1980; World Bank. “Gross National
Product, 1960-78: Time Series Data by Country at Current or Constant Market Prices.” Washington, D.C.,
1979 (computer printout); and World Bank, 1979 World Bunk Atlas (Washington. D € - World Bank, 1979).

Note.  Consumption refers to total domestic wtilization. A complete list of countries included in the study and their
classifications dre given in Appendix 1. Table 21.

* Growth rates of per capita income are !ased on 1966-77 data
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Table 35— Exports, imports, and net trade of meat, for selected developing countries,
by region and subregion, 1961-65 and 1973-77 averages

1961-65 1973-77
Region/Subregion/Country Exports Imports Net Trade! Exports Imports Net Trade!
{1,000 metre tons)
Astd 1009 2047 1038 1355 4218 2863
Bangladesh
Burma 0.2 022 .
India 06 01 05 18 0.2 1.6
Indonesia 4.1 1.2 29 69 1.9 4.6
Korea, Republic of 24 ol 23 16.9 19.1 2.2
Malaysia 1.0 179 169 58 303 245
Mongolia 50.4 05 49.9 647 1.3 634
Pakistan 04 (4 0.2 0.2 00
Philippimes 162 16.2 03 76 73
thailand 17.9 03 176 10,9 16 973
Subregion
South Asia 1.9 8.5 6.6 3.2 8.8 5.6
tast and Southedst Asia 99.0 106.2 97 2 1323 4130 2807
North Afnica Middle Fast 428 1421 4993 37.9 3979 3600
Afghanistan : . .
Algeria 0.5 316 311 14 44
1t 0.2 213 211 1.3 38.5 372
Iran 6.5 11 54 03 97 6 97
lraq Ot 1.0 09 198 198
Morocto 07 08 01 0.2 73 !
Sudan 4.6 05 41 9.6 02 9.4
Svrta 93 111 1.8 27 134 17
[unistd 01 13 1.2 73 73
Turkey 186 01 14.5 14.0 07 133
Subregion
Northern Atrica 6.1 377 516 1.1 864 73
Western Asia 367 844 477 268 3118 285.0
Sub-Saharan Africa 2635 1952 683 301.2 209.2 920
Cameroon 1.1 34 27 26 68 4.2
Fthiopa 54 0l 5.3 123 02 121
Kenya 13.1 74 57 127 20 125
Madagasear 7.5 04 7l 84 01 83
Namibia 449 449 667 667
Nigeria 14 417 403 01 441 44.0
Sotmalia 148 . 148 293 293
Fanzanid 105 ) 90 29 16 i3
Uganda 08 26 I8 | 1.4
Zimbabwe 187 27 160 168 1o 158
Subregion
West Afnica 1121 177 Hb 889 113.2 243
Central Africa 53 394 3410 104 366 405
Lastern and Southern Africa 146.1 I 108.0 2022 394 1628
[ atin Amenca 1.088 4 193.3 8951 1.144.8 286.2 858 6
Argenting 668 3 07 667 6O 4714 04 4710
Hrastl 67.7 13 544 1618 465 1487
Chile 1t 443 132 19 235 216
tolombra 21.7 03 214 407 06 90 |
tuba 04 52 448 85 8.5
Mexico 1256 03 1193 95.6 13.0 8426
Paraguay 534 210 319 463 231 232
Peru 02 186 184 . 127 127
Urugudy 1045 a0l 1044 1202 1202
Venezuela 261 261 02 692 690
Sooregion
Central Amertea and Caribbean 1706 73 1133 2002 949 () 1102
Upper South Amenica 1439 909 53.0 3421 1633 1788
Lower South America 7739 451 7288 593 5 239 3096

{See sources and notes on page 80/
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Table 36—Exports, imports, and net trade of milk, for selected developing countries,
by region and subregion, 1961-65 and 1973-77 averages

1961-65 197377
Region /Subregion /Country Exports Imports Net Trade! Exports Imports Net Trade®

{1,000 metric tons)

Asia 39.1 2,010.1 1.971.0 140.5 3.081.8 29413
Bangladesh - 47.6 47.6 0.1 1136 1135
Burma 1115 111.5 37.1 37.1
India A 4828 482.8 0.4 308.2 -307.8
Indonesia Ce 84.1 84.1 e 310.2 -3102
Korea, Republic of e 65.8 658 . 15.1 15.1
Mongolia A 6.0 6.0 S 18.3 -18.3
Nepal
Pakistan . 510 51.0 s 90.7 90.7
Sri Lanka 0.2 100.8 100.6 S 86.4 864
Vietnam e 75.2 752 o 104.2 104.2

Subregion
South Asia 0.2 682.2 682.0 0.5 598.9 598.4
East and Southeast Asia 389 1.327.9 1.289.0 140.0 24829 -2,3429

North Africa/Middle East 124 6789 666.5 21.1 2,033.1 20120
Afghanistan . 38 38 o 15.4 -15.4
Algeria . 182.7 182.7 . 452.2 4522
Egypt 09 17.3 164 . 405 40,5
Iran 0.2 41.3 411 04 2383 2379
Iraq 02 36.3 36.1 01 131.2 131.1
Moroceo 0.1 68.1 68.0 A 89.7 89.7
Sudan . 137 137 . 30.2 30.2
Syria +3 279 236 8.4 83.5 75.1
Tunisia 1.6 373 357 0.1 127.6 127.5
Turkey 2.2 0.7 05 0.2 3.9 3.7

Subregion
Northern Africa 2.6 339.3 336.7 0.1 901.9 901.8
Western Asia 98 339.6 3298 21.0 1,131.2 1.110.2

Sub-Saharan Africa 33.0 488.5 455.5 526 1,254.1 1,201.5
Chad . 2.2 22 o 13.4 134
Ethiopia 0.1 7.7 - 76 0.7 15.6 ~14.9
Kenya 23.2 195 3.7 48.3 74 40.9
Mauritania S 33 3.3 . 40.6 40.6
Niger o 0.8 0.8 . 19.9 -19.9
Nigeria . 68.1 68.1 S 394.2 394.2
Somalia S 1.0 1.0 S 1.9 -11.9
Tanzania 0.2 373 37.1 A 59.6 -59.6
Uganda 0.1 237 236 . 249 249
Zimbabwe 8.5 14.3 58 . 14.1 -14.1

Subregion
West Africa 0.2 2105 2103 28 723.6 7208
Central Africa . 722 722 0.5 168.2 167.7
Eastern and Southera Africa 328 2058 1730 493 3623 313.0

Latin America 60.8 1871.0 18102 362.3 3.091.1 2,728.8
Argentina 523 C 523 2952 26.0 269.2
Brazil e 179.0 1790 1.5 278.5 277.0
Chile C 1370 137.0 31 2156 2125
Colombia S 1348 1348 13.8 71.9 58.1
Cuba C 2042 204.2 o 6269 6269
Ecuador .. 258 258 0.1 28.4 283
Mexico 01 2467 246.6 1.6 635.0 6334
Peru 0.2 95.1 949 .. 2896 289.6
Uruguay . 0.1 0.1 43 23 20
Venezuela 0.1 434.2 434.1 03 405.8 405.5

Subregion
Central America and Caribbean 8.2 778.1 769.9 44.0 1,686.1 -1.642.1
Upper South America 03 955.8 955.5 15.7 Li61.1 -1,1454
Lower South America 523 137.1 84.8 302.6 2439 58.7

(See sources and notes on page 80)
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Table 37—Exports, imports, and net trade of eggs, for selected developing countries,
by region and subregion, 1961-65 and i973-77 averages

1961-65 1973-77
Region/Subregion/Country Exports Imports Net Trade* Exports Imports Net Trade*

{1,000 metric tons)

Asia 14.6 488 -34.2 53 56.6 -51.3
Bangladesh e .. . o ... ..
India 03 0.5 -0.2 0.1 e 0.1
Indonesia e A e Lo 0.1 - 0.1

Korea, Democratic People’s
Republic of

Korea, Republic of .. 0.1 -0.1 e s e
Malaysia 0.7 6.6 -5.9 0.1 1.8 ~1.7
Pakistan 0.5 Ce 05 o o e
Philippines
Thailand 6.8 e 68 26 . 26
Vietnam 1.5 L. 1.5 0.3 .. 0.3
Subregion
South Asia 08 0.8 0.0 0.2 0.2
East and Southeast Asia 138 48.0 -34.2 5.1 56.6 - 515
North Africas Middle East 4.2 107 6.5 107 61.2 -50.5
Afghanistan . . . S . L
Algeria e 32 -3.2 s 54 5.4
Egypt 0.2 0.2
[ran S 0.2 0.2 0.1 109 10.8
Iraq e 0.6 0.6 S 15.1 15.1
L.ebanon 24 1.3 1.1 10.t 0.9 9.2
Morocco 08 . 08 ca. A o
Syria 04 . 04 0.1 35 34
Tunisia 0.1 -0.1 1.1 1
Turkey 04 Co 04
Subregion
Northern Africa 0.2 34 - 3.2 o 7.6 -7.6
Western Asia 4.0 7.3 33 10.7 53.6 429
Sub-Saharan Africa 1.1 1.2 -0.1 0.6 23 1.7
Ethiopia 07 s 0.7 04 . 04
Ghana
Kenya 0.2 L. 0.2 0.1 . 0.1
Madagascar . . .
Malawi
Nigeria
Tanzania
Uganda ce e ces
Zambia e 0.1 -0.1
Zimhabhwe 0.1 .. 0.1
Subregion
West Africa, . 0.3 -0.3 0.1 0.2 -0.1
Central Africa Lo 0.1 ~0.1 . 0.5 -0.5
Eastern and Southern Africa 1.1 0.8 03 0.5 1.6 -1
[.atin America 78 8.7 -0.9 1.3 6.9 -5.6
Argenting 6.3 1.1 5.2 e 0.1 -0.1
Brazil 0.2 . 0.2 03 0.2 0.1
Chile
Colombia . e A
Cuba 0.3 -0.3
El Salvador 0.5 0.1 04 03 0.2 [¢X]
Guatemala 0.1 04 0.3 04 0.1 0.3
Mevio o AN 0.1 0.1
Peru S 0.2 -0.2 . 0.1 0.1
Venesiela A 5.5 -5 0.1 1.6 1.5
Subregion ,
Central America and Caribbedn 0.7 1.9 -1.2 09 0.1 0.8
Upper South America 0.2 5.7 - 5.5 0.4 6.7 6.3
Lower South America 6.9 1.1 5.8 S 0.1 0.1

{See sources and notes on puge 80)
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Sources and Notes for Tables 35, 36, and 37

Source: Food and Agriculture Organization of the United Nations. "Global Agriculture Programming System Supply
Utilization Accounts Tape.” Rome, June 1980.

Notes: Exportand import figures for meat (Table 35) include the carcass weight equivalent of traded live animals. In
Table 36, milk products in whole milk equivalents are included. Import figures include food aidl. The ellipses
{...) indicate a nil or negligible amount.

The selection of countries is based on the amount of meat, milk, and egg production in 1973-77. The top

10 countries within the region are then listed alphabetically. Regional totals include data for countries not
individually listed. A complete list of countries is given in Appendix 1, Table 21

* Net trade is export minus imports; negative figures are net imports an § are indicated by a minus sign.

Table 38—Average exports, imports, and net trade of meat in 1973-77, by region and
by level of per capita income, 1977

Trade Variable/ North Africa/ Sub-Saharan Latin All Study
Per Capita Income Group Asia Middle East Africa America Countries

(1.000 metric tons)

Exports
Less than %250 5.6 136.5 1.1 143.2
$250 - 5499 177 1.0 75.0 34.0 137.7
$500-51.249 87.5 25.0 49.7 190.3 392.5
31,250 or more 24.7 1.9 s 9194 946.0
All groups 135.5 379 301.2 1.144.8 1,619.4
Imports
Less than $250 126 . 57.2 04 70.2
$250- 5499 1t 46.3 78.7 6.6 1427
$500-51.249 81.2 7R2 55.3 66.6 2813
$1.250 or more 316.9 2734 18.0 2126 820.9
All groups 4218 397.9 209.2 286.2 1.315.1
Net trade
Less than $250 7.0 o 79.3 07 73.0
$250-5499 66 353 37 274 5.0
S300-51.249 63 53.2 344 1237 111.2
$1.250 or more 2922 2715 18.0 706.8 125.1
All groups 286.3 360.0 92.0 858.6 304.3

Sources: Food and Agriculture Organization of the United Nations, "Global Agriculture Programming System Supply
Utilization Accounts Tape.” Rome, June 1980.

Notes:  Export and import figures include the carcass weight equivalents of traded live animals. The ellipses (... .}
indicate a ml or negligible amount A list of the countries included in the study and their classifications are
given in Appendix 1. Table 21 Net trade is exports minus imports Negative figures are net imports and are
indicated by a minus sign

80



Table 39—Av.:age exports, imports, and net trade of meatin 1973-77, by region and
by per capita income growth rates, 1966-77

Trade Variable,/
1966-77 Per Capita North Africa/ Sub-Saharan Latin All Study
Income Growth Rate Asia Middle East Africa America Countries

(1,000 netric tons)

Exports
Less than 1 percent 24 09 189.7 26.4 2194
1-2.9 percent 68.0 9.6 593 747.0 883.9
3-49 percent 17.0 234 03 170.3 211.0
5 percent or more 48.1 1.0 51.9 201.1 305.1
All groups 135.5 379 301.2 1,144.8 1,619.4
lmports
Less than 1 percent 3.8 51.9 59.4 35.8 150.9
1-2.9 percent 10.1 02 83.0 166.6 259.9
3~4.9 percent 759 114.2 84 344 2329
5 percent or more 3320 2316 58.4 49.4 6714
All groups 4218 397.9 209.2 286.2 1.315.1
Net trade
Less than 1 percent -1.4 ~51.0 1303 -94 68.5
1-2.9 percent 57.9 94 -237 580.4 624.0
3-4.9 percent - 589 -50.8 -8.1 1359 -219
5 percent or more -2839 -227.6 ~6.5 151.7 -366.3
All groups -286.3 ~360.0 92.0 858.6 304.3

Sources: Food and Agricultire Organization of the United Nations, “Global Agriculture Programming System Supply
Utilization Accounts Tape.” Rome, June 1980.

Notes: Export and import figures include the carcass weight equivalents of traded live animals. The ellipses (.. )
indicate a nil or negligible amount. A list of the countries included in the study and their classifications are
given in Appendix 1, Table 21. Net trade is exports minus imports. Negative figures are netimports and are
indicated by a minus sign.

Table 40—Growth of production and consumption of meat, self-sufficiency ratios,
and per capita consumption in meat-importing and meat-exporting
countries, by region, 1961-65 and 1973-77 averages

Per Capita
1961-65 to 1973-77 Grewth Rate*  Self-Sufficiency Ratio® Consumption
Region/Trade Status Production Consumption 1961-65 1973-77 1973-77
{percent/year) (kilograms/year)

Asia

Meat importers 454 4.66 0.83 081 13.15

Meat exporters 1.93 203 1.04 1.03 2.74°
North Africa/Middle East

Meat importers 3.95 491 0.89 0.80 15.85

Meat exporters 3.43 3.35 1.01 1.02 18.23
Sub-Saharan Africa

Meat importers 347 2.86 0.80 0.86 6.78

Meat exporters 1.72 1.43 1.17 1.21 13.38
Latin America

Meat importers 4.13 4.05 0.91 0.92 27.44

Meat exporters 2.84 3.16 1.15 111 35.i6
All study countries

Meat importers 4.04 421 0.86 0.84 13.37

Meat exporters 2.59 2717 1.12 1.10 1213

Sources: Food and Agriculture Organization of the United Nations (FAO). "Global Agriculture Programming System
Supply Utilization Accounts Tape,” Rome, June 1980; FAQ, “Production Yearbook Tapes, 1975 and 1979,"
Rome, 1976 and 1980.

“ The production and cansumption of meat of countries that did not trade in meat in 1973-77 were excluded from the

computation of growth rates.

P The self-sufficiency ratio is the ratio of average production to average consumption of meat during 1973-77.

© If India is excluded, the average per capita consumption for the rest of Asia comes to roughly 7 kilograms.
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Table 41—Projections of meat production and consumption to 1990 and 2000 under
zero, low, and trend income growth assumptions,by region and subregion

1990
Consumption Surplus or Deficit

Trend Zero Low Trend Zero Low Trend

Pro- Income Income Income Income Income Income

Region/Subregion duction  Growths Growth Giowth Growth Growth Growth

{1,000 metric tons)
All study countrics 357823 32,0554 39,6537 438181 37209 38714 -8u35.8
Asia 7.518.8 7.1824 93474  10,254.3 3304 18286 -27355
South Asia 2.142.1 2,3259 2,774.1 29344 189.8 6320 -7923
East and Southeast Asia 5,376.7 4,856.5 6.573.3 7.3199 520.2 1,186.6  -1,943.2
North Africa/Middle East 50100 5.226.6 7.2169 48,0459 216.6 22069 --3,0359
Northern Africa 1,873 1.747.3 2.349.8 2,598.3 132.0 470.5 -719.0
Western Asia 3,130.7 34793 4,867.1 5.447.6 348.6 1,736.4 23169
Sub-Saharan Africa 4.505.1 4.224.9 4.633.7 5.888.7 280.2 1286 -1,3836
West Africa 1,219.7 1.384.3 2.109.1 24439 164.6 8894 £.224.2
Central Africa 549.6 4877 570.5 596.3 619 209 46.7
Eastern and Southern Africa 27358 23529 1,954.1 2,848.7 3829 7817 1129
Latin America 187484 (54215 184557 196292 33269 292.7 680.8
Central America and Caribbean 38583 32118 3,669.1 3.835.9 646.5 189.2 224
Upper South America 10,124.6 83540 108004 11,7678 1,770.6 6758 -1,643.2
Lower South America 4.765.5 3.855.7 3.986.2 41,0255 909.8 7793 740.0
2000
Consumption Surplus or Deficit

Trend Zero Low Trend Zero Low Trend

Pro- Income Income Income Income Income Income

Region/Subregion duction  Growth® Growth  Growth Growth Growth  Growth

(LODO metric tons)

All study countries 50,9450 40,0823 61,1680 717882 108627 10,2230 20.843.2
Asia 10,5329 87356 14,2086 17,2331 1.797.3 3.675.7 6.700.2
South Asia 26425 2,9079 3.983.0 44122 2654 1.340.5 1,769.7
East and Southeast Asia 7.890.4 5.827.7 10,2256 12,8209 20627 23352 4.930.5
North Africa/Middle Fast 75016 6.6587 117203 143075 8429 42187 6.805.9
Northern Africa 28435 22247 3.805.6 4,597.1 6188 962.1 1,753 6
Western Asia 4.658.1 4.434.0 79147 97104 2241 3.256.6 50523
Sub-Saharan Africa 6.257.5 5.594 5 9.0718 109877 6630 28143 4,730.2
West Africa 1,569.8 1.851 4 4,156.7 5.6217 281.6 2.586.9 40519
Central Africa 887 2 615.2 817.0 1932 2720 70.2 6.0
Eastern and Southern Africa 3.800.5 31279 4,098 1 34728 6726 2976 6723
L.atin America 26,6330 19,0935 26,1673 292599 7.5395 465.7 26209
Central America and Caribbean 5.765.0 4,206 4 5.306.0 57536 15586 4590 114
Upper South America 153977 10,6655 164259 19007 | 47322 1.028.2 3.609 4
Lower South America 549073 4.2216 44354 4,499 2 1.2687 1.054.9 991.1

Sources: Food and Agriculture Organization of the United Nations {FAO), “Global Agriculture Programming System
Supply Utilization Accounts Tape,” Rome, June 1980; FAQ, “Parameters of Demand Functions, Fifth Run,”
Rome, April 1978 (computer printout). FAQ, "Production Yearbook Tapes, 1975 and 1979, Rome, 1976 and
1980 World Bank, "Gross National Product, 1960-78 Time Series Data by Country at Current and Constant
Market Prices.” Washington, 1 C . 1979 (computer printout); World Bank. 1979 VWorld Bunk Adlas (Washington,
D.C World Zank. 1979); and United Nations, Department of International Economic and Social Affairs,
World Populution Trends and Prospects by Country, 19502000 (ST ESA SERR 33). 1979

Parts may not add tototals because of roanding. A list of the countries included i the study and their classi-
fication are given in Appendiy 1. Table 21

Notes:

* Estimates of consumption under zero incon:
at 1977 per capita consumption levels.

growthrefen to the requirements tor the 1990 and 2000 populations
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Table 42— Projections of milk production and consumption to 1990 and 2000 under
zero, low, and trend income growth assumptions, by region and subregion

1990
Consumption Surplus or Deficit
Trend Zero Low Trend Zero Low Trend
Pro- Income Income  Income Income Income Income
Region/Subregion duction Growth* Growth Growth  Growth  Growth  Growth
(1000 metnie tons)
All study countries 1311052 1374154 1582716 1660950 63102 27,1664 34,9898
Asid 51,7248 550472 623820 651288 33224 106572 134040
South Asia 499722 500041 554123 573439 319 5.440.1 73717
East and Southeast Asia 1,752.6 5.043 1 6.569 7 77849 32905 52171 60323
North Africa/Middle East 206934 234254 287317 30,7613 27320 8.0383 100679
Northern Africa 74011 88379 10,646 6 11,3408 14368 3.2457 3.939.7
Western Asia 13.2923 14,5875 180849 194208  1,2952 47926 6.128.2
Sub-Saharan Africa 7.0223 101207 123098 1751566 30084 5.287 5 6.1343
West Africa 1.503.0 34174 454606 5.1529  1.6144 30436 3.6499
Central Africa 4177 694.1 7977 8237 2764 580.0 406.0
Eastern and Southern Africa 5.101.6 6.309 2 6,965.5 71800 1,2076 1.863.9 2,078.4
Latin America 51,6647 488221 548481 57,0485 28426 30834 5.383.8
Central America and Caribbean 150994 151210 1649777 17,6394 216 18783 2,5400
Upper South America 27,3267 25249t 292909 307993 20776 1,964.2 3.4726
Lower South America 9,238.6 84520 8.579.5 8.6098 786 6 659.1 626.8
2000
Consumption Surplus or Deficit
Trend Zero Low Trend Zero Low Trend
Pro- Income Income Income Incotne  Income Income
Region/Subregion duction Growth® Growth Growth  Growth  Growth  Growth
{1,000 1metne tans)

All study countries 1775764 173.617.6 2205384 241,9655 38586 431620 -644893
Asia 64,9167 67,6430 844902 91,5956 28264 19.673.5 - 26,779.0
South Asia 62,0374 61,5806 73.657.7 782552 3568 11,7203 -163178
East and Southeast Asia 28793 6.0624 108324 133404 3,183 7.953.1 - 10461.1
North Africa/Middle East 27,6427 298731 414614 483037 22303 143187 -20.660.9
Northern Africa 10,295.2 11,5132 156592 174274 12180 -53640 71322
Western Asia 17.347.5 18,3599 263022 308763 10123 8.954.7 - 13,528.7
Sub-Saharan Africa 82635 13,3185 188212 21,8480 50549 105577 -13,5844
West Africa 1,683.3 4,088.3 78046 10,1940 - 24050 -61213 -85107
Central Africa 5386 f84.3 1,133.1 1.216.7 345.7 -594.5 678.1
Eastern and Southern Africa 6.041.5 83459 9.883.5 104373 - 23042 38419 -43956
Latin America 76,7535 62,7830 752656 802182 13,9702 14879 34650
Central America and Caribbean  23,957.3 20,1218 243216 26,0092 38355 3643 20519
Upper South America 41,7319 33,3318 414110 44,6279 83998 3209 - 28963
Lower South America 11,0643 9,229 4 9,533.0 Y,581.1 1,7349 1,531.3 1,483.2

Sources: Food and Agriculture Organization of the United Nations (FAO), “Global Agriculture Programming System
Supply Utilization Accounts Tape,” Rome, June 1980; FAO, “Production Yearbook Tapes. 1975 and 1979,
Rome, 1976 and 1980; World Bank, "Giross National Product, 1960-78: Time Series Data by Courntry at Current
and Constant Market Prices,” Washington, D.C., 1979 (computer printout); World Bank, /979 World Bank
Atlas (Washington, D.C.. World Bank, 1979); and United Nations, Department of International Ecot.nic
and Social Affairs, World Population Trends und Prospects by Country. 1950-2000 (ST/ESA/SER.R/33). 1979.

Notes:

fications are given in Appendix |, Table 21

4 Estimates of consumption under zero income growth refer to the requirements for the 1990 and 2000 populations
at 1977 per capita consumption levels.

Parts may not add te totals because of rounding, A list of the countries included in the study and their classi-
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Table 43—Projections of egg production and consumption to 1990 and 2000 under
zero, low, and trend income growth assumptions, by region and subregion

1990
Consumption Surplus or Deficit
Trend Zero Low Trend Jero 1 ow Trend
Pro- Income Income  Income Income  Income Income
Region/Subregion duction  Growth* Growth  Growth  Growth  Growth  Growth

00O metrie tonsy

All study countries B8.446.0 6476 4 B.0590 8.746 2 1.9649 6 38T 0 3002
Asra 27156 2065 ] 26105 28319 650 5 1051 1163
South Axia 3342 3314 3650 3T R 314 429
East and Southeast Asia 2,381 4 1.733 7 22450 24548 Hi7 7 1364 734
North Africa Middle Fast 1,363 8 10538 14321 1.75926 FOH (1 6H 3 22848
Northern Africa 3299 294 2 862 4235 T 5673 93 6
Western Asia 1,033 9 THl b 10499 1164 ] 2703 120 1352
Sub-Saharan Africa 6505 614 Tad 2 BOH Y 891 937 2184
West Africa 2805 255% T4 5 5047 252 (NN} 2242
Central Africy 450 330 382 395 1H8 68 55
Edastern and Southern Atrica 3250 27249 3115 3247 521 135 03
Latn America 3716001 2704 32722 344528 9220 4439 2633
Central America and Canbbean 1.5519 1198 7 3401 1.390 7 3332 21148 1612
Upper South America 15709 12412 15517 16732 5297 219.2 97.7
Lower South Amernca 3933 3542 3804 889 391 129 44
2000
Consumption Surplus or Deficit
Trend Zero Low Trend Zero Low Trend
Pro- Income  Income Income  Income  Income  Income
Region /Subregion duction  Growth* Growth  Growth  Growth  Growth  Growth
(1000 metnce tons)
Ali study countries 147175 86332 126399 116887 60847 20776 289
ASid +.688 0 26501 3.8602 4,599 | 20386 8284 89.6
South Asia 5313 4362 513.0 5418 952 183 10.5
Fast and Southeast Asia 41573 22139 33472 40573 19434 810.1 100.1
North Africa ‘Middle East 26735 14952 2,585.0 30722 11785 885 398.6
Northern Africa 505.8 3853 6234 739.2 1207 1176 2333
Western Asia 21677 1.109.9 1.961.4 23330 10578 2063 165.3
Sub-Saharan Africa 988.6 7670 1.3523 1.699.9 2148 3637 7114
West Africa 398.0 3496 804.6 1,106 1 38 4 406.6 708.1
Central Africa 77.0 456 573 618 313 19.7 15.1
Eastern and Southern Africa 5135 3718 4904 5320 1391 23.2 184
Latin America . 63608 37184 18424 53175 26484 15244 1,0493
Central America and Canthbean 26976  1.6345 1.987.0 21229 10530 7106 574.6
Upper South America 3.167.2  1.6772 2.409.6 27322 14900 757.6 435.0
Lower South America 502.0 3967 458 4624 1054 56.2 39.7

Sources: Food and Agriculture Orgamization of the United Nations (FAO) “Global Agniculture Programming System
Supply Utilization Accounts Tape,” Rome, June 1980; FAO, "Parameters of Demand Functions, Fifth Run,”
Rome, April 1978 (computer printout): FAO, "Production Yearbook Tapes. 1975 and 1979,” Rome, 1976 and
1980; World Bank, "Gross Natona) Product. 1960-70 Time Series Data by Country at Current and Constant
Market Prices,” Washungton, D C.. 1979 (computer printout), World Bank, 1979 World Bank Atlas (Washing-
ton. D.C.- World Bank, 1979); and United Nations, Department of International Economic and Social Affairs,
World Population Irends and Prospects by Country. 1950-2000 {ST ESA *SER.R/33), 1979

Notes:  Parts may not add to totals because of rounding. A list of the countries included in the study and their classi-
fications are given in Appendix 1, Table 21

* Estimates of consumption under zero ncome growth refer o the requiretnents for the 1990 and 2000 populations
at 1977 per capita consumption levels
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Table 44— Projected production, consumption, and net surplus or deficit of meat,
milk, and eggs, by per capita income and income growth rate, all study
countries, 1990

Net Surplus Share of 1977

Product/Income Group Production Consumption or Delicit Population
(mdlion metric tons) {pereent)
Meat
1977 per capita income
Less than $250 5.90 698 1.08 51.6
$250- 8499 357 8.13 2,56 208
2500--51,249 7.14 9.33 219 129
31,250 or more 17.17 19 38 221 147
All groups 35.78 43.82 804 100.0
1966-77 per capita income growth
Less than 1 percent 5.14 507 0.07 16.0
1-29 percent 1369 14.04 0.35 48.9
3-4.9 percent 6.1t 884 273 13.3
S percent or more 10.84 15.87 503 21.8
All groups 3578 43.82 804 100.0
Milk
1977 per capita income
Less than $250 55.85 6513 9.28 51.6
3250 - 5499 8.94 17.51 8.57 208
$500-351.245 2156 30.50 8.94 129
$1.230 or more 44.76 52.96 820 14.7
All groups 131.11 166.10 3499 100.0
1966-77 per canita income growth
Less than | percent 11.30 13.66 2.36 16.0
1-29 percent 77.81 89.77 11.96 48.9
3-49 percent 17.30 27.88 10.58 133
5 percent or more 2470 3479 10.09 218
All groups 13041 166.10 34.99 100.0
Eggs
1977 per capita (ncome
Less than $230 1.03 1.03 . 51.6
3250- 3499 1.56 1.86 -0.30 208
$300-51.249 2.64 2.54 0.10 129
$1,250 or mcre 3.22 332 -0.10 14.7
All groups 8.45 8.75 0.30 100.0
1966-77 per capita income growth
Less than 1 percent 113 093 0.20 16.0
1-2.9 percent 2.50 237 0.13 489
3-49 percent 2119 2.20 0.01 133
5 percent or more 2.63 3.25 - 0.62 218
All groups 8.45 8.75 0.30 1000

Scurces: Calculated froim basic data in Food and Agriculture Organization of the United Nations {(FAQ), “Global Agri-
culture Programming System Supply Utilization Accounts Tape,” Rome, June 1980; FAQ, "Parameters of
Demand Functions, Fifth Run,” Ron.e, April 1978 {computer printout); FAO. "Production Yearbook Tapes,
1975 and 1979." Rome, 1976 and 1980; World Bank, "Gross National Product, 1960-78: Time Series Data by
Country at Current and Constant Market Prices,” Washington, D.C., 1979 (computer printout); World Bank,
1979 World Bank Atlas (Washington. D.C.. World Bank, 1979); and United Natio::s, Department of Inter-
national Economic and Social Affairs, World Population Trends and Prospects by Country, 1950-2000 (ST/ESA/
SFR.R/33), 1979.

Notes:  Net deficits are indicated by minus signs. Parts may not add to totals because of rounding. A list of the
countries included in the study and their classifications are given in Appendix 1, Table 21
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Table 45—Self-sufficiency ratios for livestock pruducts, by region, 1961-65 and
1973-77 averages and projections to 1990 and 2000

North Africa/ Sub-Saharan Latin All Study
Product/Period Asia Middle East Africa America Countries
Meal
1961-65 97 95 103 112 105
1973.77 94 89 103 108 101
1990 73 62 77 96 82
2000 61 52 57 91 71
Milk
196165 94 94 91 92 93
1973.77 93 87 82 92 91
1990 79 67 53 9] 79
2000 71 57 38 96 72
Eggs
1961-65 95 98 100 100 98
1973.77 96 92 99 100 97
1990 96 86 75 108 97
2000 102 87 S8 120 100

Sources: Food and Agriculture Organization of the United Nations (FAO), "Glohal Agriculture Programming System
Supply Utilization Accounts Tape,” Rome, June 1980; FAO, "Purameters of Demand Functions, Fifth Run,”
Rome, April 1978 {computer printout}; FAO, “Production Yearhook Tapes. 1975 and 1979.” Rome, 1976 and
1980; World Bank, "Gross National Product, 1960-78: Time Series Data by Country at Current and Constant
Market Prices,” Washington. D¢, 1979 (computer printout): World Bank, /979 World Bunk Atlus (Washington,
D.C. World Bank, 1979); and United Nations, Department of International Economic and Social Affairs,
Waorld Populatton frends and Prospects by Country, 1950-2000 (ST/ESA ‘SER.R/33), 1979,

Note:  Self-sufticiency ratios for 1961-65 an-' 1973-77 are computed by dividing production by production plus
net trade to represent consumption. those for 1990 and 2000 are obtained by dividing the projected pro-
duction by projected total domestic utilization, based on the rend income growth assumption.
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