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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-
tide, 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 specificIlly to identify 
food policy research issues and areas. A food 
gap analysis of the developing-country trends 
in food staples will soon be published as part 
of this effort. The present repoit deals with 
livestock products. Both of these studies 
use data 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 couritries, particularly in those 
countries with relatively high incomes. And, 
ifper capita incomes continue to grow rapilly, 
these trends are likely to be intensifled. Sev-
eral I'hird World countries are meeting the 
increased demnand for livestock products 
through accelerated domestic production. 
From an equity standpoint, the appropridae 
strategy to be adoptedl 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 dmand for feedgrains, which 
in turn will t.dve large implications for the 
food sec,-.ity of the developing countries. 

h,re,:ognition of its important role, live-
st )ck productioa forms an integral part of 
IFPRI's food gap analyses. This research 
report analyzes the past trends in produc-
tion, consUnption, and trale in the principal 
livestock products-meat, milk, and eggs-
in the rhird World countries. Demand pro-
jection', are based on the continuation of 
per capita income growth trends during 
1966-77, which wasa period of rapid income 
growth for the Third World countries. Ques
tions are raised whether this assumption is 
:ealistic 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 
attention on the dynamics of the demand
supply relationships as developing countries 
accelerate their income growth. Thus a dy
natiic assumption is useful. It 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 tre that 
the shortfall between the projected and actual 
growth during !977-83 may not be made up 
during 1983-90, and the projected demand 
estimates may not be realized until a later 
time. In helping to address this issue, Sarma 
and Yeung also project the demand Lur 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 of projections that they rely on a 
number of assuimlptions. 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 report is that 
if per capita incomes grow rapidly in the 
Third WorMd 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 ver large in both 
1990 and 2000. in all four developing re
gions. Thus more intensified efforts are 
called for to accelerate production growth. 

The vrencts analysis extends over pro
duction, consumption, and trade for 3 types 
of products, 4 regions, and 10 subregions 
dluring the period of the early 1960s and mid
1970s. It 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-meat, milk, and eggs-not only rises 
faster than that for cereals in these countries 
but also more rapidly than dematd 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 l)roduction is also an ir-
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 by-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 )ioducts differ 
widely among the different regions and 
countries within the Third World. 

A higher percentage of the total stock is 
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, 
whiuh 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 weights 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 coui tries increased 

at an 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 in North Africa/Middle East, 
by 40 percent in Sub-Saharan 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 ,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. Multon and goat meat accounted for 
the remaining 14 percent. 

During this time meat exports increased 
oriiy slightly, while meat imports rose almost 
80 percent. Consequently, the net trade sur
plus in meat declined Ifom 0.8 million metric 
tons to 0.3 million metric tons in carcass 
weight. Although milk exports quadrupled. 
milk imports also increased dramatically. 
The net milk deficit of the study countries 
increased from 4.9 to 8.9 million metric tons 
in fresh whole milk equivalents. Developing 
countries usually (io not trade in eggs, relying 
on local egg supplies. Nevertheless, net im
ports of eggs increased from 42,000 metric 
tons in the 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 consumption by humans is projected 
using trend itimates of per capita consump
tion in 1977, per capita growth in income 
during 1966-77, income elasticities of dce
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 debt 
repayment problems slowed economic growth 
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in developing countries. Because of the 
unusually low growth that resulted during 
1980-83, doubts have been expressed as to 
whether it is realistic 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 1980-83 
will continue. Moreover, tile food gap analy-
ses of the International Food Policy Research 
Institute are particularly concerned with the 
food sitt,ation if the developing countries 
succeed in accelerating their income growth. 
However, to allow for slower average growth, 
demand projections have also been 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 million 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 300,000 metric tons of eggs. 

If these trends continue beyond 1990, 
the deficit in meat supplies is projected to 
rise to 21 million metric ton, 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 l.atin America, all the 
developng 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 all the regions for 
meat and in the regions ofAsia, 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 

2000. Latin America is projected to show sur
pluses under this assumption, whereas the 
three other regions would continue to be 
defiit 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 
Nations (FAO), 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 laige gap. The difference arises mainly 
because of the downward adjustment made 
by FAO 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 balance of payments would not 
permit large-scale imports. The projections 
of demand here, however, are based on a 
constant price assumption. 

Unless the large gaps projected between 
supply and demand in the developing court
tries are filled by accelerating output growth 
or by transferring food from 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, 
potentiql for rapid growth of output exists 
through application of new technology and 
labor-intensive livestock production, espe
ciallV for poultry. In those countries where 
land is not a constraint, large-scale develop
ment of ruminant production is feasible. 
Ev..n 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 Ind output price pol
icies. Allocations of resources to livestock 
research need to be increased. In some re
gions, Latin America, for example, clearer 
signals of strong demand for livestock prod
ucts could elicit an impressive output re
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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 
maize) 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 -,dition, the scope for substitution 
of noncereals such as cassava with protein 
supplen. ants for cereals in concentrate feeds 
needs to be explored. 
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2 
INTRODUCTION 

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

In the developing countries the income 
elasticity of demand for livestock products 
is high compared wihi that of cereals. It is 
also high compared with that of the developed 
economies. 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 (left and 
for grains and other staple foods used as live-
stock feed. In 1977 nearly 60 percent of the 
total domestic utilization of cereals it the 
developed countries was for livestock feed, 
compared with only 18 percent in the de-
velopin, countries. The ralpid increase in 
the demand for feedgrains is likely to further 

large parts of the world, such as the s.vaniias 
and cerrados of South America, cat' be con
verted into pioducts that call he used by 
man. Because of the high quality ot protein 
they contain, livestock products also improve 
the qualit )f the diet. Lastly, these products 
contribute to export earnings, parti:ularly in 
Latin Anleica. It is in this context that an 
analysis of' production and consur.ption of 
livestock products in the Third Wo'ld coun
tries, past trends as well as future prospects, 
assones significance. 

;his report covers 104 developing coun
tries( fwhich 21 are in Asia, 19 in North Africa/ 
Midd e East, 40 in Sub-Saharan Africa, and 
24 irLatin Anerica. 1 In addition to these 
four regions, the developing countries are 
divided into smaller geographical areas 
denoted as subregions and also into typolo
gies based on per capita income and its 
growth.2 The countries of each region, sub
region, and typology and the percentage of 
,otal popllation covered by each are given 
in Appendix I, Table 21. The lvestock prod

aggravate the tight food suptply situation ill ucts inclule meat (beef, veal, bufftalo meat. 
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 ide equity objective of rural 
development through their contribution to 
the cash income of small farmers in several 
developing countries. Besides assisting in 
crop pro,'tlction through provision of draft 
power at. t nanure for improving soil fertility, 
some animals and birds convert waste and 
by-products of crop production into edible 
food. Livestock represent tile only way in 
which the natural vegetation that covers 

mutton, c:nd goat, pig, and poultry meat); 
milk (cow, buffalo, sheep, goat, and camel) 
and milk products (expressed in whole milk 
equivalents); and eggs (hen anid others).3 

Offal and slaughter fats are excluded. The 
bulk of the data used in this analysis is from 
the Food and Agriculture Oranization of 
the United Nations (FAO). 4 

The analysis of past trends is generally 
based on the averages for 1961-55 an'J 1973
77. Projections of output to the years 1990 
and 2000 are generally extrapolations of 
1961-77 trends. Quantities that will he te
quired for consumption by the human pop-

The present Slt~ld'('hdesoM (111ilfrornltssope m,0nl1 hecuse ofditi probtems. According to the FA Production 

Yearbooh. 1980. China (including loivw pilodued 21 5million i,,trictons of meat, 7.2 million ine'ric lols of milk, 
and 4.4 million metric tos o! eggs in f979 (Ftoodanin)d Agrmcimhtire Organizition of the United Nations, F.10tProduction 
Yearbooh 19'0[Roie: [.Au. 19f11). Butithese esutlltes diflercoisiderlfly Trotm those published f+yth' People's 
Republic of China (even after allowing for ftheoutput of I,iM,, hased on their official statistics). No consistert ait 
comparafle tinie-series data on livesto k proliers for ttilil,nd Chin,i based on go\'ernment serie,; ,ire 'el ,vailahfle. 
2 In the case of melt an adiitiimno typology hased on the couttr,,':, tieo! in the mid-f 970s isnet trade situation ill 
,Alsopresented. 

The study does no, mctu,,e fish. 

The current situation presented illchapter 3 uses 1979 data frot the FAO Prodition iarboo. 1980 
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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 aliowa,,s for 
wastage and spoilage for milk and eggs, milk 
used as feed, and eggs requircd for breeding. 
The projections are made for each country 
and aggregated to oblriin the totalc for the 
subregions, the regions, and all developing 
countries. The details of the metlhodolog, 
are discussed in Appendix 2. 

Aword of caution is in order. The slatis-
ti(:al basis for estimating livestock out)ut in 
seeral of the developing con tries is evett 
less firin than the dLta on major slal)le food 
crops. To the extent that the estimates of past 
trends based on the FAO data differ from 
actual trends, the projections for the uiture 
are also alfected. The outplut project i~nIsalso 
assume that livestock feed will be available 
and that the a)propriate government policies 
and institutional infrastructures will remain 

in pcsition. Differences in the projections 
made by FAO in its Agriculture: Toward 2000 
report and those of the hnternational Food 
Policy Research Institute (IFPR!) are discussed 
in Appendix 3. 

it should be notedi that the projections 
made in ins study are not meant to be taken 
as forecasts of what will happen in the future. 
It is in the nature of projections that they rely 
on a number of stated assutptions. The 
results of this study are, however, expected 
to be generally indicative of the direction 
and the pace of future changes. though not 
necessarily their precise magnitudes. 

A future study 'ill consider separately 
the feedgrain requirements for livestock in 
1990 and 2000. In particular, it is likely that 
as per Capita incoles rise, the per capita 
demand for the direct consumpl)tion 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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3 
PRODUCTION: CURRENT SITUATION 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 ahnost three-quarters of the 
global population, produced about 35 per-
cent of its meat anti eggs and a little less 
than 23 percent of its milk (see Figure 1). 
Consequently, the per capita output of meat 
and eggs in these countries was less than 
one-fifth of ti at in tile developed economies, 
and the per capita output of milk about one
tenth. [For the !04 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 eggs 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 tnilk 
differ widely among the regions.

In 1979, Latin America, with 13percent 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/liddle 
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 

All tons referred to in this report are metric tons. 

output for this region. North Africa/Middle 
East also accounted for about one-eighth of 
the meat produced in the study countries. 

These interic'lonal disparities reflect 
production capacities and also patterns and 
levels of consumption, which in turn depend 
oil 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, animals have 
a variety of other uses also. Cattle and buffalo 

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

country Group/ Popula- Output 

Region tion Meat Milk Eggs 

(millions) (million metric tons) 
World 4.376 136 4634 27.0 

Dieveloped 
economiest 1,155 88 358' 18.0 
)eveloping
ecotnmiesb 3,221 48 105' 9.0 

Att study countries' 2,203 26 99 5.1 
Asia 1.267 6 43 1.6 
North Africa,' 

Middte East 254 3 16 08 
Sub-Saharan Africa 330 3 6 0.5
 
L.atin America 352 14 34 2.2
 

Source: 	Food and griculture Organization of the United 
Nations, FAO Producnon Yearbooh, 1980, vol. 34 
(Rome. FAO. 1981). 

Camel milk is excluded. 
bcountries are grouped according to the classification 
system ofthe Fo-d and Agriculture Organization of the 
United Nations,countries are grouped according to the classification 
system of the International Food Policy Research 
Institute. 
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Figure I-Distribution of world population and output of livestock products, 
by region, 1979 
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lion pigs, and 6,444 million poultry birds 
(including chickens, ducks, and urkeys) in 
the wor!d (see Table 2). 

The distribution of numbers of livestock 
between develol)ed an( developing coun
tries. however, does not tell the whoi' story.
Although more livestock are found in theAltouhor lvetoc ae oud n he 

Third World countries, their productivity is 
generally much lower than that in leveloped 
countries. The amount of concentrate feeds 
used in these countries is also rela:ively low. 
Nearly two-thirds of the cattle and ]uffalo 
and sheep and goats are totid ill develo)ping 
countries. but only 32 percent of the beef 
and buffalo meat is 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 poultrv, hut 
they produced only 38 percent of the pig-
meat and 29 percent of the poultry meat. 
Almost all the camels are found in the developing countries. 

The livestock resources of the study 
countries comprise nearly 60 l)ercent of the 
world's large ruminants (cattle and buffalo) 
and 54 percent of its stoall ru rninants (sheep 

and goats). Tile 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 to list 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 fled. 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, except in Brazil.) The propor-
tion of the area under permanent pasture is 
about one-third of the total for tile study 
countries. Moreover, although nealy 40 
percent of the area unler permanent pasture 
is in Sub-Saharan Africa, this region has only 
a quarter of the animals, as large parts of Africa 
cannot be used for livestock production 
because of disease problems. North Africa/ 
Middle East has the stmallest number of 
large ruminants among the regions, but it 

Table 2-Number of livestock in the 
world, by country group and 
region, 1979 

Country Cattle Sheep 
Group/ and andRegion Buffalo Goats Camels Pigs Poultry 

iions) 

W\orll 1.336 1.540 17 762 6,444 

lloillies" 427 541 327 3,103 
Iwelop og 

)economies" 109 )99 16 435 3.3,11
All snld\ 
collnries" 8114 827 16 128 2,514 

. sm 361 216 3 47 827 
North Alrica 
Middht, lisl 01 263 4 . 351 

Sil,-Slharml 
IIm12) 2014 9 7 408

I m, 263 (44 0 74 928 

sourcetpoot d c vi cuthure Organization of the United 
Nitions, Ft'lo t'roduction Yearbook 1980. vol. 34 
(Rome. FAO. 198I1) 

Not(he ell i e . indicate a nil or negligihle
,1011t 

' Coun0tris re g ouped accordiig I )the classi ication 
s, stemn )olth Food and Agriculture Orgatiiiation of the 
U'nited Natons 
()tounries irn grouped according to the classification 

sstei of th International I Policy ResearchFoo 
islititIe 

has 32 percent of the total number o1 sheep 
and goats. Asia and Sub-Saharan Africa ac
count for a quarter each of small ruminants. 
Among the study countries, about 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 poul.r/, 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 S!aughtered 

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
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Figure 2-Distribution of world livestock, by region, 1979 
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Note: The category China and Others includes China ard a number of small developing countries that are not 
among the 104 study countries 

tries. However, FAO publishes data on the 
number of animals 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 3). 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 

Country Group/Region 

World 
I)e.elop,-d. '(e(llinh-,e 
I)eceloping v(cit n uiet' 

All studs riintri,'Y 
A\ia 
North Ah, ita \hll, Iit 
Sul,tSairimi Allh a 
l.tiln..\nwri 

Livestock Slaughtered for Meat 
Cattle Buffalb Sheep Goats Pigs' Mil(h Cows 

Qperient)
 

19 5,7 349 347 9S - 17.0
 
336 (19 40.6 5I5 20 I 25.9
 
10,3 5.7 24.1 336 71 0 11.9
 
97 53 29 I 3 5 S 5b6 122
 
33 45 33) 432 737 98
 
Ii8 27, 34-1 32.3 99.3 252
 
!()I 26') 32 I 749 114
 
147 1()9o 262 43.5 12 2
 

Source Iniid ild Agri ulturet rgilitir n th .'iiA Naions. Prnlot ntiot 1,di-s. 1975 an 1979."Y'earhoik 
Rom(ie 1976 and 19)80 

Nohts li ;tr enihg sliniglrrt i ttlied<1 tNih(,g lier si glhtte' incluziltg ni tportsonliiiuiI tetthen ,ofil 
of live ,nitinls i Trhe f iiir ) bi the tolitl iittis nel tsponus of liveof dontislil' stotk plus ne, imports or 

allillials of e, i iei ns it- l uii'li lg )" 100 Ihe ) (,1hgeof (o%%,,
it iitir( io l1ilk i'. hilttied hy dividing the 
inuinher of iuhh t niminlsh the lt ,i nl i ul( ittle ind 1tniiltipi), ingi,lli)) 

ihe 1it'i-(!'lhg ot pig) ltilghlitrtd eiu( uds ',ori( ine generation of'pigs is1( 1llII I nuliltlie I citilhan 
rised ind sluighltveili 
I'Co titi s (igritultw it 

(utunlrtris iTV gtitiiperl 1i 

i \iaI 
uruliiglorlgii it thu t",itrt i i 

iildirg to t le olut 

f'alttvnhtg of ititoials, -sJ.ciallinlarge 1)irts 
of Asia. 

Nearly one-fifth of the cattle inthiworld 
are slaughtered every year for nl{'at; the 
proportion varies htoi one-third in tihde-
veloped economies to one-tenth in the de-
veloping econotnies. The slaughter percent-
age for huffalo, ahlost aIll of whichare inAsia 
and North Africa,\iddh, Fast, is 5.7 percont. 
Thirty-five lercotit of sheep and goits are 
slaughter(d every year. although the dif-
ferences between the develolpedI and il ,-
veloping economies it the slaughter per-
centages fcr sheep are narrolwver hln those 
for goats. In the case of pigs. the slaulghter 
percentage is 126 percent in developed 
ecolotlnies, it(lialiing that iltore than one 
crop is riise,(l and slaught(red in thlse (Oon-
tries anrutall,,. The corresponding figtre for 
(leveloping countries is onfly 7 ! percent. 

The percentages of aninials slatghtered 
in tie study countries for different species 
are nearly the samte as those for all develop
ing ecmonomies, except in the case of pigs 
where the exclusion of (hina c:tses t1e 
slaughter percentage to fall from 71 percent 
to 57 nercent. The higher percentage of these 
aninals slaughtered and their large numhers 
in that country account for the dlifference. 

There are consideralhle differences in 
slaughter percentages atnong the various 

tto lifti I titd inl gi tillu(t)rgai/ ition e Utiled 

stein1ot lt ula ttu I l( I tul11riiriu l Puju ese 11Islifttie 

regions. Thelpercentage of cattle slaughtered 
it) North Africa/Middle last is tile highest, 
followed 1w latin America. The low\'est per
centage slaughtered is in Asia where a large 
proportion of the cattle are itsed for draft 
purposes and for milk, Asia leads in the 
sla ghter of goats. A larger proportion of 
Iluffalo) an( sheep are slaughtered in the 
North AfricarlMiddle 1ast region. The pig 
slaughter ratio is lowest in Latin America. 

A little IlOe than a quarter of tile total 
nunier of cattle in the developed conolies 
are in tilk annually: this proportion is tuore 
than double that for lthstudy countries. In 
the wvorld is awhole, about one-sisth of the 
nuntl)( r of cattle areit inmilk every year. \Vithin 
l sIlll, cotintries, ti l)rol)oition oiftilch 
cols, in North Africa'Middle Fast is the 
highest, heing nearly the satne as the average 
for the (leveloped countries. In the retnaining 
three regions, it varies between 10 and 12 
perc'ent. 

Trends in the Output of 
Livestock Products 

World Meat Iroduction increased by close 
to 50 percent hetween the early 1960s and 



mid- 1970s and reached about 120 million 
tons by the mid- 1970s, increasing at an aver-
age annual rate of 3.3 percent. The developed 
countries produced about two-thirds of zhe 
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, 
Fable 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 four-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 1960z to about 24 million tons in the 
mid- I970s, at an average rate of about 3 per-
cent per year. The share of developing coun-
tries in total production increased from 29 
t'' 32 percent (luring 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, Fable 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 -"r.ny of the developed 
countries, per capita dnemand has nearly 
reached the saturation point and has tended 
"'ther to level off or, more recently, to de-
ci.. e. Population growth is less than I per-
cent per year. This has led to surFluses 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 to 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, income elasticity of demand for 
livestock products has also been relatively 
high. Thus in countries where income growth 

Food dnd Agriculture Orgamnzation of the Unied Nations. 
ofFood and .lqnculture, 1982 (Rome. FAO. 1982) 

was also high, the demand increased rapidly
and was met in part 'ay increased domestic 
production. 7 

In com )aring the study countries as a 
group between the early 1960s and the mid-
I970s, 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 ui even among the different re
gions. Excel:c in Latin America, milk pro
ductior lagp-d behind population growth, 
indicating thtr per capita production de
clined during tht. 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. Meat 
production also lagged behind population 
growth in Sub-Saharan Africa, althou ,h in 
tile other three regions, the former outp.aced 
the latter. The continuing deterioratio-i of 
the meat an6 milk situation in Sub-Salhran 
Africa underscores the need for special 
efforts to reverse the trends in that region. 
For eggs, output increased faster than po)
ulation in, all four regions, although the 
growth in Sub-Saharan Africa was relatively 
slowei than in the other three. Thus in 8 out 
of 12 c.+-es, 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 performiance 
of different regions and different types of 
meat can be readily explained. Over large 
parts of Sub-Saharan Africa and North Africa/ 
Middle Fast, Loge and small ruminants are 
reared iway 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 
because of *T'panosomiasis,a disease carried 
by the tst.tse fly. In other areas, ranges are 
degraded anld pastures are badly tnanaged, 
overstocked, burned over, and unfertilized. 
As a result of the pressure of population 

[ .iesto(kProduction. A Worl,,t Perspectve," in TheState 
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Table 4-Growth of population and 
production of livestock prod-
ucts, by region, 1961-65 to 
1973-77 

eopulP-tion Production___Growth
MeatMiktheProductionGrowth 

Region __ Growth_ Meat_ MilkEggs_ 

(percent'year) 

Asia 2 5 28 22 54 
North Aftic2/

Middle East 2 6 ) 2 2 60 

Sub-Saharan Africa 27 2 3 14 34 
Latin America 27 30 34 S5 
All study countries 2.6 29 2 5 3 

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; anid United Nations. 
Department of International Economic and 
Social Affairs. World r'opulinonTrends and Pros-
pects by Coiontn3 1950.2000(ST,/ESA/SER R 33).
1979. 

growth, the area under permanent pasture is 
declining and the existing areas ate over-
grazed, which leads to low 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 effects of technology 
have beer. smaller in pig production than in 
poulty. 

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

FAO,A.gnrtulnin' Towa'rd 2090 

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.9 

Although there are success stories in the 
development of milk production, such as 
the Operation Flood Project in India and 

Integrated Dairy Project in 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. It 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. 10 

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-
Saharait 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 

Astudy of the factors contributing to the 
growth of output of meat is not possible in 
fhe absence of data relating to the average 
vield of indigenous meat per animal. The 
available data relate to the carcass weight 
per animal of slaughtered livestock, includ
ing inported live animals. The estimates 
based on these data show that between the 
early I960s 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-

Lovell S.Jarvis. "To Veef or Not to Beef' Portfolio Choices of Asian Smallholder Cattle Producers," in Livestock in 
Asia-!ssues and l'oltres. ed. Jeffrey C Finp and Ralph G. Lattimore (Ottawa: International Development Research 
Centre, 1982), pp. 29-,'L 
0 Addis Anteneh, "'T-nds in Sub-Saharan Africa's Livestock Industries," ILCA Bulletin 18 (April 1984): 7-1S. 
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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 leen mar-
ginal (see Appendix 4, Table 27). The corres-
ponding data for deve!oping countries do 
not show any appreciable change for most 
of the categories of animals. Either 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 
assunmed constant :in estimating the total 
output floin the number of slaughtered 
animals. 

Comparison of rates of growth in the 
stock and the number (f slaghtcred animals 
from 1961-65 to 1973-77 indicates that the 
growth in slaughtered ninuls generally 
exceeds that in stocks for all the study coun-
tries taken together. The same is true for in
dividual regions with a few exceptions (see 
Appendix 4, T,,!le 28). This trend reflects the 
improvement in the productivity of breeds, 
changes in the compositicn of age and sex 
of aninals, and better nanagement and 
disease control practices. 

The world average for annual milk yield 
per cow in the mid-1970s was 1,930 kilo-
grams, an increase of 200 kilograms per 
aninal over the early 1960s. Tile correspond-
ing averages for the developed countries 
were 2,940 kilograms for 1973-77 and 2,480 
kilograms for 1961-65. Thus tile growth in 
milk yields in developcd countries was 1.4 
percent per year, the same as the growth rate 
in milk production, which indicates that the 
number of animls 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 slightly 
higher. 

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

they rose to 930 kilograms by 1973-77. Tile 
number of milch cows in Latin America grew 
twice as fast as the average for the study 
countries. Arelatively rapid increase in yields 
occurred in Asia, thanks to rapid increases 
in India, although the ovcrall ntmTher of 
animals in milk was stagnant or showed a 
marginal decline. Four-fifths of the milk 
output growth in North Africa/Middle East 
can he attributed to increases in the number 
of inilch 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 l)roduction 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, mill, and 
eggs during 1961-65 and 1973-77 and the 
annufl rate of change in the livestock prod
ucts in the different regions, subregions, 
and selected countries are given in Appen
dlix 4, Tables 29. 30, and 31.1 Some of the 
highlights of these changes are discussed 
here, 

Meat 

Between the early 1960s and the mid-
I970s. 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 
ineat produced decline from 18.3 to 15.3 per
cent, because of the relatively slow growth 
of output of 1.2 percent per year. Meat pro
duction grew the fastest in the Republic of 
Korea at 7.4 percent per year, followed by 
Malaysia it 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 
mneat output between 1961-65 and 1973-77 
atnong the major countries in the North 
Africa/Middle East region was in Iran, which 

In each region the top I0 countries hased on the average output during 1973-77 were selected, and the same t0 
countries were retained for the consumption and trade tattles 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 toils 
to 767,000 tons during the same period. "Ihe 
difference between the rates of growth in 
the two geographical subregions of Northern 
Africa and Western Asia was marginal. 

In Sub-Saharan Africa the pioduction of 
meat went up from 2.2 million tons in the early 
1960s to 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 (luring this period, 
resulting in a significant drop in per capita 
production. In the subregion of West Afric i 
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 tie mid-1970s, 
the output of tle region rose to 11.5 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 (luring 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. A\mong the subregions, meat 
production grew much faster in tropical 
Upper South America, at 4.0 percent per year, 
than in the temperate Lower South America 
subregion, at 1.4 percent. Thus there are 
marked differences in the output of meat 
between the tropical and temperate zones of 
Latin America. Argentina, Chile, anti Uruguay, 
which constitute the Lower South Amemica 
subregion in the IFPRI classification, ac-
counted for40 nercent of the meat output in 
the mid- 1970s, whereas their share of the pop- 
ulation xas 12 percent. The average produc-
tivity of cattle was higher in the temperate 
zone. though the number of livestock was 

larger in the tropicdl zone.1 2 The growth in 
meat output in Central America and the 
Carihbean 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 tern
perate zone during this period. Consequently, 
e.ports of meat from I ower South America 
also declined between 1961-65 and 1973-77. 

Milk 

The output of milk in Asia rose from 29.2 
million tons in the early 1960s to 37.7 million 
tons in the mid- 1970s, an increase of 30 per
cent. In 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 a result 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 
to 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. %Iilk produ(ction in the Republic of 
Korea rose rapidly from 7,000 tons (luring 
1961-65 to 172,000 tons in 1973-77, a stag
gering increase of 3).0 percent ayear. Thailand 
also recorded an impressive 4.1 percent 
growth (luring the same period. 

In the North Africa/Middle East region, 
four countries (Turkey, Iran. E'gypt, 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 I960s, 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 whole the produlction of milk 
rose from 10.8 million tons to 14,0 million 
tons dluring the same period. The countries 
in the Northern 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 

Atlberto Valds ani I ustavo Nores. (;owth Potennal of the Beef Sector in I ain.1rnerica Su rvei of Isstes andPolicies. 
paper presented at the Fourth World Conference on Anirnal Production., blenos Aires, August 1978 (Washington. 
D c tnternstional 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 smallholder 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 partlv because 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
asawhole, milk production rose from 2O mil-
lion tons to 30 million tons or by 50 percent. 
The most 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 Asia rose 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 year 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 1960s 

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 
per year. As a group, countries in the Western 
Asia subregion increased their output faster 
than those of the Northern Africa subregion, 
the respective growth rates being 7.0 percent 
and 4.3 percent. 

In Latin America, Mexico recorded a rapid 
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 growth rate in Lower South 
America was only 2.2 percent. In general the 
growth rates for the output of eggs were 
lowei 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 mid- 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 an'd buffalo meat comprised 39 
percent of 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 beef 
and buffalo meat in the mid- 1970s, as corn
pared with a 66 percent share in the early 
I960s, 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 pigriieat rose more 
rapidly in developing countries, at an annual 
rate of about 4,0 percent. B, the mid- 1970s, 
pigmeat's share of the total meat in develop
ing countries had risen from 37 percent to 
40 percent. In the study countries, the share 
of mutton and goat meat in total declined by 
3 picrcentage points whereas that of beef 
Lnd buffalo meat declined by 5 points. These 
reductions were balanced by an increase 

24 



of 7 percent for poultry and I percent for meats are disappointing. Increases in pro
pigmeat. duction of ruminant meats were obtained by 

Among the regions, poultry production increasing the number of animals slaughtered 
in Asia accounted for about 13 percent of rather than by increasing productivity. 
total meat in the early 1960s. This percentage The structure of poultry production dif
increased to about 18 percent by the mid- fered among the regions. In the higher
1970s. Pigmeat gained by a little less than income and more urbanized countries of 
I percent, rising to 32 percent of the total Latin America, North Africa, and Asia, 80 
during this period. The share of ruminant percent of poultry enterprise is modern. In 
meats, large and small, declined from 55 !o the lower-income countries, such as Pakistan, 
51 percent during the same period, a decline India, Sri Lanka, Zambia, and Ghana, between 
that was experienced by other regions also. one-third and two-thirds of poultry produc-

In the North Africa/Middle East region, tion contes from the modern commercial 
uiltton and goat ine at accolnte(I for a1ilost sector. 

13 

half the total meat l)roduction during 1961 - To show now individual countries spe
65. This proportion declined to 42 percent cialize in the type of meat they lroduce. in 
during 1973-77. Total ruminant meat outprut, the mi(-I q70s two thirds of the meat pro
%lich was 87 percent de(clined to 78 percont duCed in Bangladesh was from cattle and 
during 1973-77, because the share of beef buffalo and 58 percent of that produced in 
and buffalo ileat declined. Poultry:, iro.. Pakistan. In the Philippines pigmeat cOM

prised 58 percent of Iota! meat. In Thailand,ptrtance nearly doulled from 12 to 22 per-
cent Iming the same period. Pigmeat wks beel', buffalo meat, and pigmeat constituted 
relatively unioll)orwilt in this region. 82 lercent of the total. Despiie the recent 

In Sott)--;aharan ,*llriCai, lile proportion of rise in the share of' poultry meat in Latin 
pig and poultlry eat increased from one-si\tlh America, beef contributed 80-82 percent of 
to a little ti,)re than (oe-lifih of the total total mneat in Uruguay and Argentina, 75 
meat ottl)ut. with i e l)ercent in Colombia, and 61 percent in Brazil olllseqUet drop ii olher 
meats fron B4 to -/ 8 percent. In l.atin Americat, and Chile. igmeait was relatively unimpor
p)oultry's shave doubled Frol 8 to 10 percent tint inll rost of' the Sub-Saharan countries. 
with a sizable decrease iln the l)roportion of In Zimbabwe B4 percent of total meat was 
large rulinant meat, down from 71 percent from cattle, whereas in Kenya, Uganda, and 
to 64 percent. The rising shares ol lngileil Iaunzani a cattle's share was 68-70 percent. 
and )oultry meat are the result of (aster rates ti oat nieat was inlportant only in Somalia. In 
of growth for these animals colpared to North Africa/Middle East, inutton and goat 
runinants. This more rapid growth can be meat were the major neats produced in 
attributed to several f,ictors: firSt, the lile Afghanistan and in Turkey. Meat from large 

cycles of pigs and poultry are relatively runinanlts con,,ttuted 64 percent of meat 
shorter and their reproduction rates are higher; production in Egypt and 55 percent in the 
second, their production can be increased Sudan. Poultry was important in Iran, ac
moore rapidly through adoption of modern counting for 29 percent of total meat. 
technology: and finally, more resources were 
moved into these indlustries in response to 
greater demand for these meats. The relative ilk 
shares of different iypes of meat during the 
two periods are given in Table 5. About 90 percent of all the milk produced 

Table 6 gives the growth rates of output lO th, world in the mid- 1970s was cow milk 
of meat by type between the early 1960s and (see Appendix 4, Table 25). Buffalo milk 
mid- 1970s. Total poultry meat output ex- accounted for 6 percent of the total, the 
panded by 7.5 percent per year whereas mrut- balance being distributed between sheep 
ton and goat meat grew by 1.3 percent and and goat milk. Nearly 85 percent of cow milk 
beef and buffalo meat by 2.2 percerlt annually. comes from the developed countries, whic h 
The growth of output for pigreat was also produce very ltitle buffalo milk. On the other 
higher than that of total meat. These data hand, developing countries account for 
indicate encouraging trends for poultry meat nearly half of the world's sheep milk and 
and pigmeatwhereas tile trends for ruminant almost three-fourths of its goat milk. 

'3 FAO, State of Food and Agnculture 1982 
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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 

Country Group/Region 

World 
lDevelopeld e{onnieoi 

evelnpmg ut otl'olit'es" 
All stid' ( lunnries' 

Asia 
North Alrica MiIlc lisl 
Sile-Sah m\r~itAlra 
Iilin Amne a 

1961-65 1973.77 
Beef and Mutton Beef and Mutton 
Buffalo and Goat Pig Poultry Buffalo and Goat Pig Poultry 

39.21 It.16 38.09 14.54 37 60 6(10 37 64 18.76 
3925 661 38,63 1551 3962 414 36.111 1976 
39 13 11,16 37.05 12.66 33611 903 40.46 16.83 

5 171 1641 162(0 9.8fi 52184 1161 16,88 16.67 
35H51 11,84 31.12 13.46 3344 17.15 3189 17.52 
33 2', 48 81 051 12.34 3113 41., 011172 21,64 
-75 2437 5111 1OM}O 57.88 2155 7.57 14.00 

;0 76 5 itl 1643 77,4 63 W(5 3.37 1704 1574 

Sources Fond and Agri('ulthre Orgatuiatt{.n of the Untiet! Nations, "Production Yearbook lapes, 1975 atndI 1979." 
Rome. 1976 ititl 1980 

C.iunlrieg ae grouped accoulingi toh lafsti tcion sTsNt nf the luod and Agriculuire Orginizatlut of the United 
Nations. 

Countries are groulped icording t{ hw {lasS(tint)l s\stem o}fthe Itterr(dtiuhl l oud PolIiw Researc'h Irstitute. 

Ihe ottltl of each of the four types of, 
milk is i1,Cleasilg Lsler i1lti1 le(el}lTiig 
c0}uin.tries 9han1 illIhe (leV{,!oje{l COlttlri.s. 
Cow milk isalso t1 most impol)rtant type of' 
milk inl the study countries, Bufflo milk ('on-
stitules alboit 28 terien.: it is ilrliculIrly 

ittportant itlAsia,, where it onstittttes nc'arl 
two-ihils of, the tolal, InlLaItin/Amerie,cal, (,o\% 
milk accounts for 99 perc(,nt ofthelt t11tilk 
otitput. .',nel milk is il 0important som1e 
cOunltries of Stih-Saharan Af'ri'a (Id North 
Africa iiiddle East. With tle excelption of 
Asia, the other three regions eleri{enced ain 
increase :inthe share of cow milk in total milk 
production Itetween 1961-65 and 197377. 
The ast'cndancy of cow milk in these regions 
shows the efficienlcy (if the itlensive (ulary 

olerations tlat are (level.)pilig in tnany urhan 

,tellers ,rOttod Ille wold. The saie is true 
oIf Iulffll 11illlk oIe'ltiotIs illsoIe Asian 
co'tlttries. 

In Asia. Itulonesia's enire !!Ik produc
lion is froim cows adl 99 perent (It that of 
the Reptblic ofKore,( I percent is gtt nilk). 
Btifdo milk is tit(,ost doittinawtt t\'lle 1)110

1,{!( it) Pakistan, India, ,mid Batgladesh. 
Inl North Af'rica/Middle East, cow milk is 

}re imllortint ill Afgh,1tniStal, hIt Ihffalo 
trilk has tle largest share it) Egypt. In Iran. 
4(1 I)ercettl of total milk 0}l1)tpuis fron sheep 

and goats. Iti wxicico, goal tilk is 5 lercent 
of toilk 1}ro(lllction. Itnall other cotllltries itn 
Latin AteticI as well, cow tilk is tlominant. 

In Stulh-Saharn Afric, itle otittit of 
catel milk intreased Frotn 280,000 tons in 
the early 1960s 1o 310,000 tons it the mtid-

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

North Africa/ Sub-Saharan Latin All Study
Ty'pe of Meot Asia Middle East Africa America Countries 

(Int en'ar)
 

Beel and I) u1h11o 226 2(H9 191 2.13 2.11I
 
Mutinll 1t11dgot 1.5.1 2 13 0,73 145 1 31
 
Pig 2 (9 6 52 4.35 3.32 3.26
 

fluitr) 5 07 8 42 5(11 929 7 49
 
rotal 	 2 "(1 346 233 3(1} 2.93 

Sources 	 Food and Agriculture Organiz,tior' of the Uniited Natiots. "Prod ction Yearbook Iapes, 1975 arul 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 mfid- I970s 
followed by Ethiopia with 66,000 tons. The 
increase in camel milk production in North 
Africa/Middle East was sinaller, from 110,000 
tons in the ear!y 1960s to 120,000 tons in the 
mid- I970s. The two most important coun-
tries producing camel imilk in this region 
were the Sudan a d Saudi *rahia. 
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 U.S.S.R. The growth of egg production 
has been faster in the developing countries 
than in developed 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 Asia, 6.0 percent in 
North Africa/Middle E-ast, 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 consumptiont 4 of 
livestock products (luring 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 )attern of pro-
duction as modified by trade.11 Latin America, 
with 16 l)ercent 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 )opulation. 

Per capita consum)tion of livestock 
prodLucts 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 Consumption 

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 
capita real income of the 104 countries taken 
together increased at a rate of 3.4 percent 
per year. The rate of growth in North Africa/ 
Middle East w is 4.8 percent and that of Sub-
Saharan Africa was 2.1 percent, the two rates 
indicating the highest and lowest growth 
among the four regions 

The third factor influencing the domestic 
utilization 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; 
and among the livestock l)ro(lucts, the co
efficients for eggs are higher than or equal 
to unitv for Asia and the Far East, Africa, and 
for 'he developing economies as a whole. 16 

These elasticity coefficients generally ex
plain the faster rate of growth in consump
tion of these products in the developing 
coun tries. 

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. 

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

' See Chapter 5.
 
lb The names of regions are based on FAO's classification.
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Figwve 4--Per capita consumption of livestock products, by region, 1961-65 and 
i973-77 averages 

Meat 
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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. 
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Trends in Consumption
of Livestock Products 


Between the early 1960s and mid- 1970s, 
growth in the aggregate donestic utilization 
of livestock products was most rapil 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 poptulation growth 
rate was just 2.6 percent (see Table 7). There 
were considerable regional differences in 
the growth of these products. North Africa/ 
Middle East had the fastest growth rate for 
consumption of meat at 4.1 percent, whereas 
tatin America's growth rate of 3.4l percent 
was the highest for milk, Egg consumption 
in North Africa/Middle l-ast .4nd Latin America 
rose faster than aggregate consumlption for 
all the 104 study countries. Growth of con-
sumption of all livestock products in Sub-
Saharan Africa has been the slowest of all 
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 fortwo-thirds of the population in Asia, its 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. 
Egig consumption in East and Southeast Asia 
was 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 eggs. 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 I 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 type and region, 1961-65 
to 1973-77 averages 

North Africa/ Sub-Saharan Latin All StudyLivestock Product Asia Middle East Africa America Countries 

(percent ear)
 
Meal 2.9 4.1 
 2.0 3.3 3.2


Beef and huffal 2.3 3.2 1.7 2.4 
 2.4 
Mutton and goa! 1.6 2.8 0.7 ... 1.7 
Pig 32 3.0 4.4 3.3 3.3
Poultry 54 9.8 4.8 9.2 7.8

Milk 2.0 2.8 2.1 3.4 2.6
Cot% 2.0 3.6 2.5 3.4 3.0 
Buffl o 1.9 2.5 ... 2.0
Sheep 0. 2. .) 2.4 2.0
Goat 3.1 0. 0.7 0.2 1.2 
Camel ... 0.7 0.9 ... 0.8
 

ggs 5.4 6.6 3.5 
 5.6 5.5 

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

Note: Consumption refers to total domestic utiization. 
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In North 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 that in Northern Africa. The growth rate 
of consumption of eggs was high, about 8 
percent per year, which may be directly at-
tributed to the economic boom resulting 
from oil exports and remittances from workers 
abroad. For milk, howevei consumption in 
the Northern Africa group of countries grew 
much faster than 'n the Western Asia sub
iegion. Of the individual countries, Iran and 
Tunisia, both ofwhich had fast income growth, 
each recorded annual increases in ,neat 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 
consumpt ion 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, Somalia, Kenya, and 
Nigeria. Tlose countries accounted for more 
than half of the region's total milk consump-
tion. Nigeria alone consumed about 30 lper-
cent of the eggs in the region. 

Consumption of meat in Ethiopia de-
clined between 1961-65 and 1973-77. as a 
result of a fall in output, lbut consumption of 
milk increased by 120,000 tons. At 5.5 per-
cent, Zimbabwe 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 tile 
regional population, 50 percent each of meat 
and milk consumption, and 43 perceni of 
eggs. Between tile early 1960s and the mid-
1970s, Venezuela recorded the most im-
pressive increase in the consulption of 
meat (6.5 percent) in the region. Milk con-
sumption in Cuba rose at an annual rate of 
7.7 percent. In eggs, four countries-Mexico, 
Peru, Cuba, and Venezuela-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 )f 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 
milka little less than a quarter. The pattern of 
consumption has shifted somewhat since 
the early 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 dlir)' and poultry farming. Table 7 
gives tile average rates of growth of con
sumption of different types of meat and milk 
by region. In genev-al. tile growth rates of 
l)oultr and pigmeat consum)tion were rel
atively higher than those cf other meats. The 
fastest growt h was in poultr, in North Africa! 
Middle East, ollowed by latin America. 
Similarly, consuinl)ltion of cow milk grew 
relativel, iaster thai other types of milk in 
,ll regions., ih the exception of goal milk 
in Asia. 

Beet and p)gieat eacIt accountel for a 
third of total iat coisuip tion it Asia in 
the mid- 1970s lh remnaning third was shared 
almost e(lumal ly b\ smutil ruilinants an1d t Il
tr,. The share of runin,nt meat decreased 
from 55 to 49 l),r,.ent het xeen the early 
1960s and the maid.197t0s: poultry and pig
meat consaittied thlte imaor share of iteat 
consumption in tle latter wt-riodl. In Asia, 
bufflo inilk wis more iinlportant thani co 
milk, aid there was no significant ch ange in 
the ratios between the mo periods. 

In l.atin Aitterica aid Sul-Saharan Africa. 
beef was most iilportant and contritmted 47 
iercent of the total increase in meat con
sulnption between tle (arly 1960s and the 
mid- 1970s. I owever. 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 correspondirng decrease in the share of 
goat milk. 

In the North Africa/Middle East region 
in the early 1960s, mutton and goat ineat 
were the most important meats, followed by 
beef and buffalo meat. But by the mid- 1970s, 
poulty consumption had doubled, rising
from nearly one-eighth of the meat con-
sumed to one-fourth; the share of muItton 
and goat meat declined to 40 percent and 
that of beef and buffalo meat declined to 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 early 1960s. The sb ires of all 
other ty!es of milk declined; that of goat 
milk falling from 15 percent to II percent. 

Relationship of Per Capita
Income to Per Capita 
Consumption 


[here isgenerally a positive relationship 
between per capita consumption of livestock 
)rOducts and per capita incomes, though
this may not be true for every comntry. 17 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 to the level of annual 
per capita incotne. 

G;routp Amaual Income 
(U.S. S/capita) 

Very low income Less than $250 
Low income $250-499 
Middle incotne $500- 1,249 
High income $1,250 or more 

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 same is generally true at the 
regional level. The largest difference is in 
Asia where 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 
consimed 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 is large, 
this high per capita consumption influenced 
the average milk consumption for all of the 
very low-income countries of Asia. Nigeria, 
which falls in the low-income group ofcoun
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
suCmption per capita was high. 

This relationship between income andconsumption seems to be true for eggs also. 
The consumption of eggs ranged from 0.6 
kilogramns per capita in very low-income 
countries to 5.5 kilograms in high-income 
countries, as compared to the overall average 
of 2.0 kilograms. The highest per capita con
stumption 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 this region 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 I etween the growth 
rates in total domestic utilization of livestock 
)roducts between the early 1960s and the 

17Per capita incomen,d per citla consumption of livestock products refer to the estimates at the country and not 
the household tevel. 
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mid-1970s and the growth in per capita in-
comes (1966-77) is also examined. The Tel-
evant data are given in Appendix 4, Table 34. 
Again the relationship at the regional level is 
generally positive although there are excel)- 
tions. In the case of meat consumption, the 
growth rate in countries with income growth 
greater than 5 percent per year is more than 
double that in the countries with income 
growth slower thain peicnt i vca 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, milk 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). 

Growth in the consumption of eggs ranged 
from 4.0 percent in the slowest-growth coun
tries to 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
:ic. cf qh-Saharmn Africa and I atin America. 
In Latin America, the rate of increase in the 
slow-growth countries was higher than those 
with the slowest groxth, 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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5 
INTERNATIONAL TRADE IN LIVESTOCK PRODUCTS
 

In tIle mid- I970s the study 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 counties imported nearly 9.5 million 
tons of milk and milk products, and th1ey 
exported only about 600,000 tons, resulting 
in a net import of 8.9 mil'on tons. These rep-
resent an increase of14 million tons over the 
1961-65 level. In eggs, ilports were higher 
than exports byaout 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 .t erage annual exports of meat from 
the study countries in 1973-77 were 1.6 rail-
lion tons comtpare to 1.5 million tons in 
1961-65, which represents only an 8.3 per-
cent increase over tile early 1960s. With 
imports of treat rising by nearly 80 percent 
during the samae period, net exports declined 
by 60 percent. a.,ltin Ai.trica was a major net 
exporter of meat int lit, mid- I970s follow ed 
distatntly by Sub-Sahara n Africa. The two 
other regions, Asia and North Africa /Middle 
Fast, were net imorters (see Table 8). 

Between the (arly 1960s and lthe mid-
1970s, xpeOrts of ieait from Latin Aferica 
increased slightly. Within Latin America, 
tile countries in the Upper South Atneri(a 
subregion in(creased their xeports by 200.00 
toits to 340,000 toits il thei( id- 1970s Tih 
increase in the (entral Atuerica and the. 
Ciribblai subregion was stuall at abolot 
40.000 torls. Ott the other hanId, mea vxports 
from Lower South America (eclinel by 
180,000 toits ttainly because (ottstulit it 
grew faster tham produ tion. In Argentina, 
meat exports declined by 30' pelrcett totli 
the early 1960s. Thre(e -otltri(s-Arg(titina, 
Brazil, and Uruguay - shared ,,lrl, 70 per-
cent of the total exports frotm [.,tin .,nerica: 
their share in the early I960s was 77 percnt . 

The exports of meat from Sub-Saharai 
Africa were ne,irly 300,00)) tons in the mid-

1970s, representing an increase of more 
than 14 percent over the early 1960s. Two
thirds of these exports were from the Eastern 
and Southern Africa subregion. Namibia, 
Botswana, and(l Somalia were the principal 
exporters in this subregion, which contributed 
nearly 60,000 tons to the increase in exports. 
To some extent, this increase compensated 
for the decline in the meat exports from the 
\Vest 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 !he 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 p)artly 
offset by increases 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. Imlports rose 
in ill four regions, the largest increase being 
in North Africa /Middle East where they rose 
2.8 tinies. In Asia, meat imports more than 
doutblel to 422,000 tons. These two regions
shared four-fifths of the increase of meat 
imtports in all the study countries. Of the 
remaining increase, l.atin America accounted 
for 93,00O tons, less than half of what it im
ported in the early 1960s, and Sub-Saharan 
Africa accounted for 14.000 tons. 

In North AfricaiMiddle -,Last, Iran and 
Satnli Arabia, which imported relatively 
sitall (ltantities of' meat in the early 1960s, 
e ere tile largest importers inllthe mI- I970s. 
Inicreased oil revenues made these larger 
imports )ossible. Imports of meat also in
creased il other oil-exporting countries in 
the region, nanely I.ila, Iraq. and Kuwait. 
Meat imperts into Egypt w(ere also higher in 
the tli- 1970s. Algeria, however, reportedI a 
delin(, in iteat imlorts during the period. 

I ong Kong alone' aTcounted for 70 per
cent of the ineat iImports into Asia in the mid
1970s. Four other countries-the Republic 
of Korea, Papua New Guinea, Singapore, and 
Malaysia-,also increased their imports dur
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Table 8-Meat trade by region, 1961-65 and 1973-77 averages 

Region 

Exports 

1961-65 1973-77 

Imports 

1961.65 1973.77 

Net Trade 
1961-65 1973-77 

(1.000 metric tons) 

Asia 
North Africa/Middle 
Sub-Sahiaran Africa 
Latin America 
All study countries 

Fast 
100.9 
42.8 

2635 
1.0884 
1.495.6 

135.5 
37.9 

301.2 
1,144.8 
1.6194 

204.7 
142.1 
195.2 
1933 
735 

421.8 
397 9 
2092 
2862 

1.315.1 

1038 
993 
683 

8951 
760.3 

2863 
360.0 

92.0 
858.6 
304.3 

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

Notes: 	 Fxport and import figures include the carcass %%weight eq u ivale nt of traded live ani ma Is. Net trade is exports 
minus itmports. Figures with minus signs represent net imports. 

ing this period to meet at increase in de-
mand. In the Philippines, however, imports 
of meat declined by more than half because 
increased constllmption 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 half, most of the increased consunl)-
tion being met by higher domestic I)ro(lc-
tion. Of tihe three subregions in Latin America, 
only Lower South America experienced a 
decline in meat imports during the period. 

Nigeria's imports of meat i, Ili t mid- 1970s 
were only marginially higher than in the early 
1960s. The other large meat import ers itt the 
Sub-Saharan region were the Ivory Coast. 
which nearly doubled its beat 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 tat itl the 
midI-1970s, Asia and North Africa/Midtlle 
E'ast were net importers. Their imlports, which 
were alortt 100,000 tons in each region in 
the early 1960s, increased to 286,000 toils in 
Asia and 360,000 tons in North Africa/Middle 
East in tile mid-I 970s. In Latin America, the 
leading exporting region, net exports of meat 
declined by 37,000 tons. This was partially 
offset by Sub-Saharan Africa, Mxhere net ex-
ports rose by 24.000 tons 92,000 tons in1o 

the latter pe.iod. 
Net exports of meat from Latin America 

in the ml(i- I970s were 7.5 p(rceint of meat 
output, whereas in Sub-Saharan Africa the 
proFortion was about 3.2 percent. Again, net 
imports of meat into North Africa/Middle 

East were about II percent of aggregate con
sutnption, whereas for Asia it was 5.7 per
cent. For all the study countries taken to
gethef tile net surplus relesented less than 
1.4 percent of meat output in the mid- 1970s. 

Milk Trade 

Average milk iml)orts 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 coLntries 
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 tie aggregate exports of the study 
countries. The level of exports in the mid
1970s was almost six titnes that in the early 
1960s. Net inports increased 50 percent-
Irom i., million to 2.7 million tons. Exports 
of milk also ro..-e rapidly in Asia, increasing 
3.6 times. Export s from Sub-Saharan Africa 
and North Africa/Middle t-ast were small, 
though they increased moderately com
pared to the early 1960s (see Table 9). 

In Latin Ameria mote than 80 percent 
of the total milk exports in the mid- 1970s 
was from Argentina. E-xports frotn 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 Fast and 
Southeast Asia. Ilong Kong and Singapore 
together exported 65,000 tons of milk, but 
Ihe bulk of it represented re-exports. Most of 
the exports of North Africa/Middle East were 
fron the Western Asia subregion. These 
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Table 9-Milk trade by region. 1961-65 and 1973-77 averages 

Region 

Asia 
North Africa/Middle East 
Sub-Saharan Africa 
Latin America 
All stul,' countries 

Exports 

1961.65 1973.77 

39.1 140.5 
12.4 21.1 
33.0 52.6 
60.8 362.3 

145.3 576.5 

Imports Net Trade 
1961-65 1973-77 1961-65 1973-77 

(1.000 metric tons) 

2,010.1 3.0H1 .8 1,971.0 2,941.3 
678.9 2,033.1 6,'. 2.012.0 
4811.5 1,254.1 4,5.5 1,201.5 

1,871.0 3.091.1 1.810.2 - 2,728.8 
5,048.5 9.460.1 4,903.2 8.883.6 

Source: Food and Agriculture Organization of the United Nations, "Global Agriculture I'rogramming 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 imports. 

doubledl from 10,000 tons in the early I960s 
to 21,000 tons in the mid-I 970s. 

Kenya's exports of nearly S0,000 tons of 
milk in the mid- 1970s not only represented 
the largest quantity exportel from Sub-
Saharan Africa, but they were more than 
dIouble the milk exports of the early 1960s. 
Total exports of milk from Stb-Saharan Africa 
increased by 60 percent to 53,000 torts. 

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- I 970s; 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-I 970s were Mexico and 
Cuba: imports into Mexico increasecl more 
than two-and-a-half times over the early 
1960s, while those of Cuba more than tripled. 
The average yearly imports of the Central 
America and the Caribbean subregion more 
than doubled. In the Upper South America 
subregion, milk imports into Peru rose by 
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 in the 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 

products-22 percent of the total milk ira
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 early 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 
increasedt milk production. Htowever, 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 countric.; 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, milk imports in 
1973-77 were eight times larger in Libya: 
five-to-six times larger in Saudi Arabia, Iran, 
andi 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 earn
ings in this region continue. 

The picture in Sub-Saharan Africa is 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 fotur-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 
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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 tile 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- I970s. Compared to the early I960s, 
average annual egg exports in 1973-77 were 
10,000 tons lower, while imports were almost 
(oulble the 1961-65 level of 69,000 tons (see 
Table 10). Imports ofeggs 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 nid- 1970s. In the other two regions, 
imports and exports were less than 10,000 
tons. In Asia, the major importer was [long 
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, 

Composition of Meat Trade 

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 cons imp-

tion by type of meat is sometimes inlfluenced 
by the availability of imported meat. 

Beef and I)uffalo meat constituted about 

85 percent of the total meat exported from 
the study countries and about half of the total 

meat imported in the rnid- 1970s. In the early 

1960s beef and buffalo meat held a two-thirds 

share of meat imports. Imports of mutton 

and goat meat and poultry meat ;ricreased 
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 to 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 onl\ 3.1 times. In Asia, im
ports of beef and buffalo meat declined as a 
percentage of total meat impoits, 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. 

L.atin America continues to enjoy a com
parative advantage among tle developing 
regions in meat exports, especially beef 
production, because of its vast open ranges. 
Asia seems to have a comparative advantage 
in pigineat I)roduction, though exports of 
pigneat from Asia as a whole declined by 
3,000 tons, falFng 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 
beef exports declined by nearly 7,000 tons, 
while those of sheep and goat meat increased 
from 10,000 tons to 13,00 tons during the 

i)eriod. 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. S 1,250 or more in 

the mid- 1970s, while countries with average 

incomes less than U.S.S250 imported only 

5 percent. In Asia, Latin America, and North 

Africa/Middle East. the percentages of im

ports )yhigh-income countries were even 

higher, between 69 and 75 percent of the 

regional totals (see Appendix 4. Table 38). 
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Table 10-Egg trade by region, 1961.65 and 1973-77 averages 

Region 

Asia 
North Africa/Middle East 
Sub-Saharan Africa 
Latin America 
All study countries 

Exports 

1961-65 1973-77 


14.6 5.3 
4.2 10.7 
1.1 0.6 
7.8 1.3 

27.7 17.9 

Imports Net Trade
 
1961-65 1973.77 1961.65 1973-77
 

(1,000 metric tons) 

48,8 56.6 34.2 51.3 
10.7 61.2 6.5 - 50.5 
1.2 2.3 -0.1 1.7 

8.7 69 0.9 -5.6 
69.4 127.0 41.7 109.1 

Scdrce: 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 repIsent net impoits. 

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 a41 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 II percent 
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- I970s. Two-thirds 
of the exports from Latin America were from 
countries with income growth between I 
and 3 percent (see Appendix 4,Table 39). 

Net Importers and Exporters 

If the 104 developing countries are 
grouped into meat imnporters or exporters 

according to each country's net trade status 
during 1973-77, the growth rates of meat out
put between the early 1960s anti mid-1970s 
in the inporting countries are consistently 
higher than those in the exporting countries 
in each of the four regions, as well as for theThird World countries as a whole. Similarly,
the growth rates of consutption are higher
in the importing countries (see Appendix 4,
Table 40). Self-sufficiency ratios, definedl 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, tile situation genera!ly
worsened in both groups for all the study 
countries. The positions of both groups ofSub-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 significnt difference inthe 
per capita consumption of meat between 
tile importing and expoi ing countries. At
the regional level, however, except in Asia, 
the per capita consutnplion in neat-exporting
countries is higher than that in meat-import
ing countries. 
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6 

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 1961-77.1" The 
projected cutpus for each country are then 
aggregated for suhrcgions. regions, and for 
all the study counties. In making the pro-
jections, the total output of the different 
types of meat for each country is considered 
because the growth rate 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 nil-
lion torts of milk, and 8.4 million tons of eggs 
in the year 1990 (see Table 11). Growth in the 
output of eggs could be most rapid, the pro-
jected level in 1990 being almost double that 
in 19 7 7 .19' the increase in meat is projected 
at 52 percent and in milk at 44 percent. 

Ifthese trends continue to the end ofthe 
century, the study countries could produce 
51 million tons of meat, 178 million tons of 
milk, and 15 million tons of eggs. 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 double the 1977 level. The increase 
in the production of meat could be between 
these levels, 

The share of (lifferent regions in the pro-
jected output of livestock products inl 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 ofAsia 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 could 
decline from 43 percent to 36 percent, be
cause the projected growth rate of milk out
put in 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 
growth rates-6.7 percent and 3.9 percent in 
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 slmre and Sub-Saharan Africa the 
smallest share to the increased output of 
livestock products by !c990. Fifty percent of 
the increase in meat output over the 1977 
trend estimate is projected to be i Latin 
America and about 20 percent in Asia. Fifty 
percent of the increase in milk output is 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 smallest. Latin America is pro
jectcd to contribute 44 ,ercent and Asia 32 
percent to the total incrcase in the output of 
eggs between 1977 and 1990. The remaining 
24 percent could be shared by North Africa/ 
Middle East amd Sub-Saharan Africa. 

Trended by the formula 1nY, -a - it from 196, -77 data where Y,represents the estimate of ii total output in year I. 
a is the constant term, that is. the logarithm of the estimate in the year t - 0.and b)is the logarithm of the value I plus 
the annual rate of change in the variable. Where dlata itre incomplete, the irends were haseci on 1966-77 or 1970-77 
data, particut larly 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 atinial or bird and multiply the three to obtain 
projected output. The availahle data did not permit such refinement for most of the developing countries. The pro
jection of total output on the basis of past trentis assutnes continuity of these trents, slower growth in one of the 
component fact- .s being compensatedl for by faster growth in one or both of the other two factors and vice versa. 

The data for 1977 given in Chapter 6 refer to trend estimates for the year. 
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Table Il -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 Output Output 1961. 1977. 1977.
Product 1977 771990 2000 90 2000 


n(iImi imelnrc Ions) (percent) 

Xleat 23. 35.8 50.9 29 3.3 3.4
Milk 91.3 131.1 1776 25 2.A 2.9 
Egg:. 4.3 11.4 14.7 4 , 5.3 5.5 

Sources: 	Calculated from basic data in Food and Agri-
culture Organization of the United Nation, 
"Production YearbookTapes. 1975 and 1979." 
Rome. 1976 anmI 1980. 

The data in Table i2 indicate that [he
most rapid rates of growth in meat anti eggs
between 1977 and 1990 are projected to 
occur in North Africa/Middle East, whereas
in milk the growth rates in Latin America 
could be the highest.

Of the projected increase of 2.5 million 
tons of ineat in Asia between 1977 an(1990,
the East and Southeast Asia sul)region coul(lcontribute as much as 2.0 Iieion tons, The 
increase in output in this subregion isesti-
nated to average 3.6 percent per year as coIl-
pared to 2.0 percent in tihe Sotuth Asia suib-
region. In the North Africa,' XMi(lle East re-
gion, Iran and Turkey are Irojected I ton-
tribute nearly half to the increase of abot 
2.0 million tons of in eat. '[he growth rates il 
the stbregion of Northern Africa ani Western 
Asia could 1e nearly the sate. Brazil alone 
is projected to contribute 45.0 percent of the 
6.5 million ton increase in meat out)ut in 
the Latin America region. In Sub-Saharan 
Africa, the share of Nigeria inthe total lro-
duction of loeat is l-,,ojected to decline from 
12.6 percent in 1977 to 11.0 percent in 1990 
due to the slow growth rate projected for 
this country. InEthiopia, another large pro-
ducer of meat in this region, it is assumled 
that output will not decline below the 1977 
tprodtiction levels. The projectedIout[)ut in
1990 is represented by the 1977 trend esti-
mate of 405,000 toils. The same assImt)tioI
is made for the projected prodtction for Chad 
and Niger. 

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 1977a 1990 2000 1990 2000
 

(percen 
t) 

Meat 
Asia 22 21 21 3.0131 3.24 
North Africa/ 
Middle E st i 13 H 15 3.64 3.96 

Sul-Slhar,n 
Afri(ca 13 13 12 2.94 3.11 

latin Ali'rir',i 52 52 52 3.32 3.43 
Milk 

Asia 43 39 36 2.22 2.26 
North Africa, 

,Middle East 16 16 16 2.67 2.78 
Suli-Sah 'in 
Alma'i 6 5 5 1.53 1.58 

lit iii Aniirici 35 39 43 3.76 3.88 
E ggs

Asia
NoIrth Afri:a,, 

12 32 32 532 5.15 

MiddIle East 1.1 16 11 651 6.71 
Sub-S,llaran 
.Alra, IO if 7 3.71 3.95 
lln Ammma 44 44 43 5.21 5.35 

Soirces 	C.iiculated from t.hasic data in Food and Agriculture Organization of the United Nations,"Production Yearbook lapes. 1975 and 1979." 
Rome. 1976 and 1990. 

Notis: 	 Fhe projected production growth rates for 
(ountr groips differ from the historical trend 
rates due to differences in the rates of growth 
o Output aUJnig countries. For those countries vsiose past produ li ton treitds ,ire nega
tive. 1977 tren Idwai-imales Ot lroduction -ire 
usei for both 990 and 2000 

"Refers 	 to treil estimatis for 1977 

Most of the projected increase of 12.9 
million tons in milk production in Asia is 
expected to come from countries in South 
Asia. lven a1nong these couintries, India and 
Pakistan together account for 90 percent of 
ileprojectetd increase in Asia. The milk out
)1Utof these two countries together is pro
jected to ,omlprise nearly 92 percent ofAsia's 
prOduLction in 1990 an( 36 percent of the 
Irojected outptt of all the study countries 
in that year. The Republic of Korea and the 
Democratic People's Relublic of Korea had 
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very high annual growth rates between 1961 
and 1977, as I)oth started from relatively low 
bases. In these two cases, a lilit on growth 
of 8 percent per year is set for projections to 
1990. 

Similarly, n North Afric'a Middle East 
the l)rojected ine ease is held at Bpercent in 
Saudi Aralbia. The outlput of milk is also pro-
jected to grm rapidly in C(ypr-ls, Kuwait, and 
Tunisia w%hele milk prodtlution in 1990 could 
be more than douible that in I977. Moreover, 
the Western .,Asia subregion could ,account 
for two-thirds ol the estilnated output of tilk 
(20.7 	 nidlion tons) in this region. 

In Sul)-Saharan Africa, countries inl the 
astern ad Southern Africa subregion are 

proj('cte(l to increase their tmilk output by 
about I million tons hetmen 1977 and 1990-
three-fourths of the total increase in the re-
gion durilng this period. In Kernya. milk pro-
duction is projected to rise by about a (qIuartet 
of' a million tons to 1.3 million tons (luring 
the sane period: the increuses in 'allzanial 
turf Ugapilda couhl also he large. In several 
cotutries of the region tlt outlput of' milk 
(eclinetd during the study period, and hence 
the projected levels in 1990 wete htld av the 
1977 	trend levels, 

Of the 20 million tons of increased milk 
tproduction in Latin America. about 57 per-
cent is projected to le from the countries 

of the Upper South America subregion, 33 
percent from Central America and tile Carib
bean, and the balance from Lower South 
Atinerica. Five countries-Argentina, Brazil, 
Cul,,, Mexico, and Venezuela-could share 
80 percent of the total increase in the region. 
The most raptid inciease is projected for Cuba 
oil the basis of i)ast trends, The other countries 
w%here imilk outlput in 1990 is lrojected to he 
more than doulde that in 1977 are Costa Rica, 
Ecuador, Jamaica, ,ind Venezuela. 

Inl view of the (consistently high growth 
rates in the orltl)rtt of eggs )etween 1961 and 
1977, the projected outlput in 1990 is ex
jetted to 1)eloretlhan doublethe 1977 trend 
level in several subregions (that is, the an
nial rate ofgrowth is projected to exceed 5.4 
ptrcent), These are the subregions of Fast 
and Southeast Asia, Western Asia, Central 
America and the(aribean, and Upper South 
America. At the country level, the l)rojected 
gromxth is also leld to 8 percent per year in 
Pakistam aid /amihia hbecause their earlier 
grottl ais extremely ral)id. File countries 
prohucing at least 100,000 tons of eggs, and 
where the annual increase is projected at 5.4 
percent or more, are Indonesia, the Republic 
of Korea, Malaysia, and the Philippines in 
Asia: Iran and Turkey in North Africa/Middle 
East: (urt,, 20 Cololnl)ia, and Venezuela in 
Latin America. 

20 The 1977 trend level of production for Cuba was 98,000 tons. 
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7 
PROJECTED CONSUMPTION OF LIVESTOCK PRODUCTS, 
1990 AND 20G0 AND PROJECTED SURPLUSES 
AND DEFICITS 

deiailad for direct 
tion of each of the lik estock plodtts-ineat.
milk, andl eggs-is first projectedl for each 
('Otlitry using tI' trend estimate of per capita 
consumption ill1977, per capita growth in 
incomle, aid prOjecttdi)Op)ulation o)these 
estilites ire ,Idded the milk required for 
feed, eggs fur breeding, mud allowaices tor 
wasite(seet*ppendix 2 fordetails). [hecouintr, 
estliteS are aggregatcc] to give the projected 
(consltlllOI ofk'ch sulregion, region, and 
tile total for tiet 104 study countries. Before 
revieing the results of these iroje(tions, 
the estimates o p)l)ltion ald per capita 
income growth rates used! illthis, studly are 

ITlle huar (ol,stiij)-

cli seIs sec . 

Population Growth 

The 1opulation of the 104 developing
countries, based on the United Nations' 
medium variant polulation projections for 
individ al countries, is estimated to increase 
fromt 2.1 bil lion in 1977 to 2.9 billion by 1990. 
This reprtsents an annual compound growth 
rate of abcut 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 199(0 of 1.6 billion 
.ould account for 56 percent of the total 

population of tile ctintries covered by tile about 4.0 percent. Ilere again the trowth ratestidy. Ilalf of the projected total annual ill- illper capita income in North Afb tea/Middle
crease in the Third World population would 
bt-fromn Asia. The population of North Africa/
Middle Fast 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 tbe 
highest lpopulation growth amiong the re-
gions, nearly 3.1 percent, with a projected 
)O)ulation of 461 millioti. 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 

16 percent each of the Ihird World population 
ill 1990. 

]l the end of tile century, tile total po)u1
lation of the stliidy countries is projected to 
reach 3.6 billion, an average compound 
growh rate of 2.4 percent peryearover 1977. 
Tlhe growth rites between 1990 and 2000 

tcul 1) lo\\er thtn those between 1977 and 
1990 in all the regions, although inlsome 
(countries.partirtilarly in Suh-Saharan Africa, 
they may still ie rising. The share of Sub-
Saharan Africa in the Third World pOp)ulaltion 
is projected to increase to about 17 percent 
in 2000. 

Per Capita GNP Grewth 

If the 1966-77 growth rates in GNP in the 

individual countries continue to 1990, tile 
resulting overall growth rate of GNP for all 
the study countries taken together during 
tile period 1977-90 could be 6.7 percent per 
year. The fastest growth in GNP is prolected 
to be in North Africa/Middle East at 7.5 per
cent, followed by Sub-Saharan Africa at 7.0 
percent. Th'.! 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 cotnt moe. The 
growth in per capita income of tile study
countries taken together is p)rojected at 

East could be tile highest t4 .5 percentl and 
that of Asia tile lowest (3.3 ptercent). At 4.0 
percent, the growth rate of per capita income 
in Latin America is projected to be slightly
higher than that in Sub-Saharan Africa. 

If the growth rates of GNP are extended 
to 2000,the overall per capita income growth
thuring 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 inl 
Table 13. 
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Table 13-Growth of per capita income, for Nigeria, which is constrained at 6 percent 
1966-77, and projected growth per year. Excluding Nigeria, the growth rates 

of per capita income in tile rest of Sub-Saharanrates, 1977.90 and 1977- 2000, 
by region Africa are projected to he 1.6 percent per year

(huring 1977-90acnd 1.7 percent during 1977

2000. In Latin Atnerica, in light of the mount-
Grnmh Rates of ing debt repayment problems faced htmlany 
Per ( ,pita Income of these countries, aS Sullining t hait past trends 

Iq77- will continule ii tite future may not he realistic. 
Even in the other regions, (1ou)ts have 

%n.u;
(1),,cit, leen expressed as to whether the high growth 
rates in per capita income during 1966-77 

\Si3 1 1 3o 176 are likely to continue in tile future. As tile 
Noith \Ili(i 
NMidle I lq 4 66 4 6 result of iiprovelents in agricultural tech-

S sahatadln Atlh 1 3 13 3 ,i .;10 nologies id institutions, increasing idop
alt, in . a 3-1 4oi 424 tion of outward-looking in(hstrial ptolicies, 

\It ,ll, , int-tns 3 70 403 431 and favorable external conlitions, Ill(1966

73 1period wit ,ess(d extraordinarilN high 
Stntines (,dlt(111,1d rottl dcl World klOlig ecOnic grownthh,isl( iln link (evelot)ing coun

(1ross Natilotal Product. 190)-781 lnut lo riv.s tries. Subsequently, hovever, the two oil 
dIathv (ountc at ('urrent Koistaiiid shocks of 1974 and 1979-80, the ensuing re-

Market I't's."Washington.I)C. 1979 (coill
;utter i)rintoui \\ urld 11ank. 1979 /iorhl cession ,ind protectionism in the Coulntries 
At.cs (\Vshington iC World B,ink. 1(1l()) helonging to the Organization for EcOionoic 

id L!United ot Inter- CooperationNatio)ns. D'patilt'nl and Development (O[-CD). and 
nationihi lu.nnomic aini So(il Aflrlts. Worl mounting delbt repayinent problens slowed 
2000 (SIE rSA econonic growth in cou ntries.SER R,33). 1970 developing 

At tile lresent time, structurdl adjust
tnlentS are being undertaken inseveral de
veloping countries that promise improve
ments in the efficiency with which resources 

The 1966-77 reference period for the ire alIlocated and used, enhancing the pros
growth in per capita incolne was chosen to plcts of ]letter economic performance in the 
synchronize with the period for which con- future. Economic recovery and a retreat 
sumption was trended. Furlher, naxi mum from protectionist policies in the OECD 
and minimum limits on innucal tper capita countries would reinforce the capacity of 
incole growth rates \were set it 6.0 l)er('ett developing countries to raise their econolnic 
and 0.5 lercent resl)ectivelN, In projecting growth rates above tile unusually low levels 
consumption, the tier clidt i inlcolne growth of 1980-83. Thus,although the assuImption 
rate for each country is utilized. llowever, that 1966-77 g.owth will continue to 1990 
the rates for the cavceracg(ep~('cCl)ita growl hof in( 2000 may not alpear realistic at present, 
income presented in Table 13 ire computed it ise(altcl unrealistic to assume that the 
using the trend estimates of per capita in- slmer growth rate of 1980-13 will continue. 
come weighted I,the )rojecte(l IOtulation Moreover, IFPRi's food gap analyses are done 
in the first and last years of the relevcint withilpirticular concern for the food situation 
period. Because of tile weights a(lopted, the as it may )eat such time as the developing 
average growth rates for tile periods 1977-90 countries succeed in accelerating their eco
and 1977-2000 generally show faster growth nomic growth. However. the likely demand 
than during tile period 1966-77.2 1 if per ca)ita incomes grow more slowly, say, 

The income growth rates for Sub-Saharan 25 percent less rapidly than the 1966-77 
Africa and Latin America may appear to he trend, is also presented as alialternative 
too high if the more recent trends in income scenario. Estimates of future consumption 
are considered. The rates iti Sub-Saharan requirements lhased on 1977 per capita con-
Africa are influence( by tile projected growth sumption (trend). that is, only taking into 

21Without the imposition ofupter an tim er limits oilthlfper (,althinome growth ,atit' coulltlevet, tile overall 

average per calita ircome groiih betieen 1977 and 2000 [orallthe stiudy Countris liken togeher would have been 
5.3 percent per 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 based on 
lower income growth could be measured. 22 

Income Elasticity of Demand 

The income-elasticity coefficients used 
in the study are based on those available from 
FAO, which give estimated values of coeffi-
cients fr 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 prices. Objec-
tions to :his 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 andsupplywould 
balance. As will be explained later, IFPRI 
projections are not intended to serve as fore-
casts but only 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 

Projections 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 -'fmeat 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 growth in population and the 
balance 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 gr'owth. 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 clue 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 

22One nust also remember that the projected trend income growth rates cover the periods 1977-90 ncl1977-2000; 
thus any slackening of growth during 1980-83 will hdve to he made up during the remainder of the projection periods. 
21See Food and Agriculture Org,tization of the United Nations, "t'aramtetersof the Demand Functions." fifth run,
April 1978 (computer printout).
 
.'The data for 1977 refer to tren estimoates for tileNear.
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Table 14-Projected consumption and 
net surplus or deficit ofmeat, 
under alternative assump-
tions, all study countries, 

1990 and 2000 

Projected Net Surplus/ 
Consumption Deficit 

Assumption 1990 2000 1990 2000 

(imllinon 	 metric tolils 

At 1977 per (alit. 
trend le'sek 321 40 I 3.7 [08 

Trendtincoline 
growth 438 .1 1 1.1 2o.9

[.Oser i'iOelt 

growth 397 61 2 3.9 1012 

S:)urces: 	Calculated from hasic data in Food and Agri-

culture Organization of the United Nations 
(t:AO),"t;Iolhal Agriculture Frograming SstemR 
Supply Utilization Accounts Tape," Rome. 
June 1980; FAO,"ParaletersofDemanuilltnc-
tions, Fifth Run." Rome, April 1978 (computer 

printout) World Bank, "Gross National Prod-
uct, 1960-78: rime Series Data hNCountry it 
Current and Constnt Market Prices,' Washing-
ton, D.C, 1979 (computer printout); and United 
Nations, Department of International F-co
noinic and Social Affairs, l'orll PIopulhtmon 
Tnnds and Prospects by Country. 1950.2000 
(ST/FSA/SER.R/33). 1979. 

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

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 t xperience 
slower growth, say, 25 percent less than the 
1966-77 trend, the total consumption of 
meat in 1990 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 deiand in 
1990 and 2000 are sensitive to the assumed 
rates of per capita income growth. By 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 

under the trend income5 percent a year 
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. 

Until 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 ofregional 
and subregional production and consump
tion in 1990 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 ah,,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 1977-90. 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. Toe contrihution of pop-
ulation to this growth would be 36 percent. 
Although production is also projected to grow 
rapidly in the Nor-h AfricaiMiddle East re-
gion, consumption growth may be even more 
rapid; thus, the projected deficit in this region 
could increase to 3.0 million tons lhv 1990. 

Consuplltlion grmth ill 
.\frica is lroje ted at -. 7 ii'r(eii br \ er hi-
tween 1977 mtl 1990)it the tost pouilos 
cotintrv, Nigeria, again reihes per( ent 
annul per ('ipiti iicollt giowI\ thMe il)-
jecteid grokwth in populatiol is )I pn't enit ill 
this region. Pliohuction .ro, tl is proj ti'l 
to lie lowi'r tliii popiult ll)1 gimtl", il is 
llearly half theiiil(+listntiol r(mili telloe 
the ))ie of ill(,lse ii1 pro)dution woilil 
nied to dolhhi toniitc li oiisitn!itii grotith. 
I :Asil. (cusUllnptll () IIleIt is pl)oji(ted to 
grok% it 5.3 1lr(eilt p1,l ("r. Ihis i'\c('i'ds 
the inial rite of in(reisi ill pitdlhtion h 
2.2 p'r(i'il. [lius. it tie 1966 7'7iniont 

growth rates ion)mtw. (onsUloption is In-

jecteid to grlw Lster thiw Iotli proulucliin 

Mid iopiltl ion l i hlli rigiiin. 


A coulit is (iissiiit'ii 'IssurlIs or lhi it 
delpending on whether its pr{) iled pnhldi 
tion e\tie(d+ or is i'\i'del iy its lrojetel 
consuliptiol. lile still if all stilillses is 
the gross surplus iind the siti (f ill deficits 
is the gross (lfi(i for (,(llh group of coon-
tries: te fliIlfolcei' hetA '.i, these ..iloss 
suinis gi es titi, net srplus (r hfiiit. is he 
(,is(, mayii]'. for i ,ulhregion or region. Tl' 
same erocdurf i- ipplied to ill the Tiiril 
World countriis hiken to'ether. lil' net 
dflicit of 8.0 milliim !oils of 1ieit prol( tied 
fHr 199(0 fiu-,wll th, tiitlwk oulu trii, is thdil-
.iiiuie l.twee tin gris-. ,hif it of()I.1 1il-

lion tons and tin' gross soruils If I Htililioii 
tons this ( oniires %%iti l net surphs of )3 
millio tons iit Ilic nil -197()s. A hiih re-
resents I 6 million t()nsii oi (",tpri inul1.3 
million tonis o f liiorls 

InSouth .\sia. lingruiwth in tn(e'at Ioi-
siuliptiol is lrjetild t (,\(,c , tIit ill oiut-
put iv 2.5 le'r(int per r. Ithi ( rrespilmii-
ing difiereni ( i tlt l.Iist ,m S iti'Ist .\sia 
suhregion is 2 li'rint.Atlhnogh the rate of 
growth in conslllpti(i ili hi' Littir sulirigion 
is lirojeited toi he highir, the oupl[ut growath 
projection is ilso high'r. th' nit ifliicit in 
East and Sotitheast Asia is projet(ed to be 
1.9 million toils, the projectd ( )instmlltion 
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of 7.3 million tons exceeding the estimated 
production of 5.4 million tons. The aggregate 
n(et deficit in the South Asia sulregion could 
he 800,000 tons. 

Nearly three-l urths of the projected net 
deficit of 3.0 million tons of meat in the North 
.\frica Fl,(hILast region is ,accilutted for 
h Westeirn Asia, Mhere the estiimted on
smil)tion of 5.4 million tols could exceel 
tit projected (outlul )I, 2.3 lnillion tons. The 
net ih'ih it in the Northern Afric,i subregion 
couh-lSaliiran1' 720,000 toils of meat.cid snaller at 

lithe Sub-Sahiran Africa region, Nigeria 
Is lirel tdd to hia\I' tI' lagest meat deficit. 
x,.ith inistimht('d shunrfall of more than 1.0 
mnillion toils iit of a tital regional nit deficit 
of 1.4 million toils in I990. [lls if p'r (alita 
incmeO in Nigeria gro s at a a%erage rate 
of 6 per(eit per e,,ir. the projected 'osirinlp
tiin of 1.6 million toils \ould he imote thin 
three times tie projected production of 0,5 
millioi toils. B0 e\iluding Nigeria, tih gap 
ill Sulh-Siliaa1n :\Iri( a could he reduced to 
(.3 millio tons. Il the Easternild So nthern 
Africa slihrigion, me,it surlluses are likely 
in somie contries. altlough the suibregiot 
is projected to have a delficit of more thai 
100,)0 toius. 
plriiinition ,oillie higher tIanl that in 
(istilitioni ill Central Africa. the stiregion 
illpr habhI have a small deficit of' less 

thim 5i()(' tons. 
I.atin America, which was a net exporter 

if ineat il tile miid- 1970s with net exports of 
)9 imillion tons, is projected to have a deficit 
it 1990: it(, ,stiinitel plroiluction of 18.7 
million tons failling short of' projected con
sliltion li 0.9 miillion toils. This deficit is 
less tihu 5 perl(nt (if tin.'leprojected 1990 
prodli'tion I. 

+ Though the growth rate in 

Ill he Ceitral :\merica and the 
(..rihheaii suhregioi, hoth lirouction anl 
t(iist li liolion1, liroje(fti( to grow aliout 
4 percent per year. itli (oinsiimptiot having 
an eige over lriodu(ction. The :uihregioil may 
(nitinile to show a surlihts, though the size 
of the surplius could I),'quite small. Lower 
South America. which is iin the temperate 
region, 1i1 shot,w a surlults, llainly ]iecaiuse 
Ar.gentini anil Uruguay hoth halve large str
lillises lr(ijeiteid. Ihe tnain deficit is projected 
fir Upper South America. which might have 
a shortlfll of 1.6 million tons, of wvhich Brazil 
loi (,oul aucouint for 1.1million toils, the 

istillat (dcoIsumpjtion of 8.0 million toils 
i",.i'i'ding tit( lerotected l)rodu(:tion of 6.9 
million tois. t'iloimrhih is another country in 
this region that is proje(ted to have a lar e 
mm-mt ilficit ill 1990. if past trendls contillue. 



The current concern in Latin America, how-
ever, is where and how to find a moie stahll , 
faster-growing market outlet for livestock 
products. Clear signals of a strong demand 
would elicit aln impressive ()tlItItt res[)OlCe 
for livestock produtts illtlost if latin 
America. 

h'e estillatel ('OIlsLlllll)tloll of ileat in 
Latin America iti2000, Iased on the trend 
itconle growth isslmto)nt, ioul nhetI'irI 
40 percent of the total for stud,, countrit's, 
whereas Asia's share (ould he 24 per( ,ilt 
andi that of North Afri itMiddle Last, )0) 
l)erc('nt. :ll four de.elopin~g I(giots are pr 

,cteI to hav,.a neat deficit intlhlis.thdecal 
oftlt(citur. lh net d(lilit in mea iii Asia 
in 2000ouldlhe,,aout t,,o-itil-lll listims 

x ihletilhtt ttolis (olillilttetl Ilh\ il'ltrt,,se
lalrger t h ll ill I t99(, lll il ill~'i(, mlillionl d'lle di ' 

of meat output and 36 percent of total do
mestic utilization. Nearly two-thirds of tile 
net deficit is from this group of countries. In 
the countries with ver, slow growth, tile pro
jetted output anld demand almost balunce. 

Milk 

\ssuming thalist treds illper (alpita 
illume (lotlille, tl((onsitmlltion of milk 
ii I)()o in lie 104 stud\ countries is pro-
Iected at 166 million tons complared to t00 
muillion to s ill1)77, shoing in increase of 
)plell ill3 \ l or ,ill ilnr(',S(anl 

of aboult 4 ler (li. 2 Ills rate is I l)ercvlt 
l(),ert\ gritl inm'at c(itisuittipion.rth th thm 
()Ithe incr(ease inl milk t)nsumlitt. 374 

could ie)thetilmus llrgerillidthat of Sub-
Saharai Afri(, Icouhl he three-,inl-a-haillf 
times Larger. Moreover. till' gips lvm 
projected productiti (l(onstmluonfti of 
mneat in 200) are lroj('ct'd to be partilllarl\ 
large in Asia aind North Arii Middle I ast. 
each aml1tounllting to about one'-third )Ite 
aggregate deficit for all the stud( ountries. 
Again. if the l)rojectel tretnl income gru,,th 
fails to materialize in latin America and Sub-
Saharan Africa. the projected(Itlticits could 
lie lowe, 

An inll sis similar t atlffin h,itllir 4. 
showing the relaliolnshil, betieii lnir I(ialiit 
income and per (apith (l)nsumtlfitioii. is dolln 
for lrojectel prodittti()n, constnption. anl 
net surplIs or deficit of leat in 1990. The 
projections classified l,b 1977 per capita 
in.ome and the trend growath rate of income 
are given in Appendix 4. Table 44. 

Countries ,iith pr capita iticotue exced-
ing SI.250 account for ieirl, halll iftlh(,)ro-
je(ted lro(hction iil(144 pe'r et it of th(,lr 
jected coiimstuiulptioi of ileatt though their 
share of thelpopulation would he harely 15 
percent. At the other end, countries with 
incomes below $250 per capita. accounting 
for more than half of' the population, have 
only a one-sixth share of projected produc-
tion and consumnption of meat. When grouped 
according to per capita income growth rates, 
nearly half of the [)opuilation is in the 1-3 
percent range. Their share of total product ion 
of meat is about 38 percent and of consump-
tion about 32 percent. The countries with 
rapid income growth share one-fifth of the 
l)opulation. They account for 30 l)ercent 

dliitiOllcolslim iol(fllill's (ltl dflliii ui / of imitk 

it ipoulitiluiitltlbaluut 'e lhli(,Iase 
inincotmes. lh, grow,'th o milk tiisultiltll 
i roughly, ol'-,ul-a-hfit ti'es that of pup

,ulatmitl. I)irilg the ",Uli('lriod. milk output 
is plr(oi lted to glo%\ 2 H lercet lr yetar, 
sllglhtl, thin populatiomn gro,,tlitnr' the 
hut 1.2 lnr(ilt )'r \ ,rles-,s than the (on
s-luptiot gomith. lols the liird \W'orld 

(,iuitrii's in1the stild arc lrtl(t('(l to lt,( 
a milk fefctit of about 35 milliotn t(is (iii 
vih(, milk eiluiv,dents) in I99f0 ( aih I 5). 
Ill,is is aiit 21 li'rpcent of the prijeteil (on
stiiptiiin of milk anil relitiv(ly higher thatn 
the proil(et.tl deficit for meat..At the aggregate 
le%el, the pir Cll)ita total domlnestic utilization 
of itllk is i'"pected to grow at a nnual rate 
of al)out 1.4 percen in('tw'n 1977 and 1990. 

By 2000, ifthese trenols tntint. the total 
(hentanl for tilk is projlecte'(d to reach 242 
million lolls ofr a little less thaln to-alld-a
hlt tines the 1977 level. Aliout 57 piercent 
of this increase is from population growth 
til the lialantce froiii incote growtlh. The 

( orresjoning (iltlput pr(ijectioln for 2000 is 
placed at 177.6 million tons of milk, widening 
the gap between the projected production 
aind consuttion to 64.4 million tons, which 
is mio'e than six tinties the shortfall in 1977. 
Thus the delicit illmilk is projected to in
crease fron 9 percent iniI977 to 27 ler('ent 
ofth(, 2000 if pasthestimated consumltion ill 
itnon, tretls comlinue. 

tinfr the slower in(otl' groWlh assilmmp
liol. tIh' total cotsliptliion of lmilk in 199) 
is project etl 158.3 million tons fo tlhe study, 
countries. lIt the 1961-77 milk Outphut trenils 

ont linoe, the gap le:w,een the projected 

tl lk prodlcts t'\plr'sse'd ill M 1hol11111eq uil,ts. 
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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 ! 'etSurplus/ 
Consumption Deficit 

Assumption 1990 2000 1990 2000 

il|Ilion mere tis) 
A(1977 per Calit 

trend le els 
rrend incose

grw',thl.rer o2e 

137 4 

1601'16 

I73 

242 O 

t,3 

35 0 

4 ) 

644 

rI5H3 22) 5 27 2 430 

Sources: Calculated from asicdata in Food and Agri-
culture organization of the United Nations 
(FAO) "Global Agriculture Progrnmmig S,stem 
Supply Utilization Accot..\ Tape". Rome. 
.June19110 FAO."Parameters of Demand im 
tions, Fifth Run,' Rome..April 1978 (comnputer 
printout,: World Bank. -Gross National Prod
u((. 1960-78. Time Series t)ata h,COUI at 
Currentrlnd Constait Market Prices. Washing-
ton. DC., 1979 (computer printout). and Unit(4l 
Nations. Departtoent of Internmatonal tio-
nolic anild Social Aflirs. t'orld f'ophatiorn 
Trends and Prospects b ou nrrv 1950.2000 
(ST ESA SFR.R 33), 1979 

Notes: 	 Consumption refers to total domestic utiliza-
tion Deficit refers to the gap bet,,een prolecttsl 
production tnd contumptton For estinaltes 
of projected production, see Table 11.minus 
sign indicates anet ileficit 

demand and supply coculd be 27.2 million 
tons compared to the deficit of 35 million 
tons tnder the trend income growth assump-
fien. iy2000, 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 tinder this 
alternative assumption the projecte(l 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 million 
toils in 1990 and 173.6 million tons in 2000. 
Subtracting the demand from the projected 
production leaves a milk deficit of 63 million 
tons in 1990 for the study countries as a 
whole. By 2000, however, the projected pro-
duction would exceed the projected demand 
by nearly 4 million tons. This shows that if 
past output trends continue, there could be 
enough milk to just maintain 1977 levels of 
per capita consumption. If income effects 

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

Appenix 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 current consumption is low. The low
est growth rate could he in Asia. The growth 
rate in Latin America might be on a par with 
the rate for all tile stud' countries taken 
together. The gap between the growth rates 
in consumption andl l)rohluction of milk 
would be largest in Sulb-Saharan Africa and 

smallest in Latin America. 
Projected consumlption of milk in Asia 

in 1990 is about 65 million tons or 4O percent
of the total for all the study countries. Of this, 
South Asia accounts for 57 million toils, two
thirds of which is projected to he in India. If 
past trends continue, the gal between pro
jecte I production an)d consumltion in India 
could be 5.6 million tons ott of a projected 
deficit of 7.4 Million toils in the South Asia 
subregion. In tile East and Southeast Asia 
stibregion ,the galp is projected to be 6 million 

Thus the net deficit in Asia adds up to 
tons.
 

13.4 million toes. The estimated demand for 
milk in 1990 in Asia at the 1977 per capita
trend level is 55 million toils. 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 milk in Latin America 
in 1990 is projected lt 57 million tons, a little 
more than half of which is accounted for by
the tropical and heavily pOpulated Upper
South America scIbregion. Even though pro
(Iction in Latin America is projected to grow
by 3.8 percent, 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- I970s 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 
comisutitlel in North Africa, Mildle Last could 
be accounted for I),tileWestern Asia sub
region in 1990. Fle projected growth in con
scumption in the Northern Africa subregio. 
is faster than that in Western Asia by about 
0.9 )ercent per year. The net deficit in the 
latter subregion is projected at 6.1 million 
tons, whereas that in the Northern African 
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subregion amounts to 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 io grow at the lowest rate 
among the subregons-about I l)erC('nt per 
year. Thus the deficit is projected to grow 
from about 753,000 tons in the mid- I970s 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 consumpttion 
of 7.2 million tons could exceed the )rojected 
production by 2.1 million tons. The projected 
net deficit in Central Africa is about 400,000 
tons. The net deficit in Sub-Sabaran Africa is 
thus I)rojecte(l 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 5percent 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 consum)tio in 1990. The size 
of the gaps in milk in North Africa/Middle 
East and in Sub-Saharan Africa could also 
be double the i 990 deficits. 

When the countries are grouped by per 
capita income and h growth rates of in-
cone, and when productiot,, con1sumption, 
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 laiger 
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 belonging to 
the $250-499 a year incorne 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 I to 3 per-
cent a year is projected to produce 60 per-
cent 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 sharps That f, ; milk, in particular, re
flects the higher per capita milk consumption 
in India, which falls in this group. The rapid
growth countries are expected to produce 
and consume about 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 elastici
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 doul)le the level in 1977. During the 
same )eriod, the production of eggs is pro
jected at 8.4 million tans, leaving a gap of 0.3 
million tons as corngared to the net deficit 
of 0.2 million tons i 1977. Nearly half the 
projected increase in concutuption of 4.2 
inillion tons of eggs may be attributed to 
population growth. In percentages, the pro
jected growth in the total domestic utilization 
of eggs at 5.2 percent is marginally lower than 
th1e 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 that year is projected to reach 14.7 million 
tons, which is about the same as the projec
lion for output. It is 68 percent higher than 
that projected for 1990 and more than thrice 
the 1977 level. Growth in consumption of 
eggs during the period 1977-2000 at 5 per
cent a year is expected to be half a percent 
less than that of projected outlput. 

Under the slowe: growth assumption. 
the consumption of eggs is projec led to total 
8.Imillion tons 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 stdy countries 
taken together. The surpluses could be large 
in Latin America and Asia in both 1990 and 
2000. In Suh-Saharan Africa net deficits are 
projected even under the conservative in
come assumption. 

If the demand estimates are reworked at 
i - 77 per capita levels, the eggs required in 
. 990 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 ofeggs, 
under alternative assump. 
tions, all study countries,
1990 and 2000 

Projected Net Surplus/ 
Consumption Deficit 

Assumption 1990 2000 1990 2000 

illion metric tons) 

At 1977 per capita 
trend levels 648 863 I.)7 609 

Trend income
growth H 7-5 14 6() 030 0.03Lowr income 

grotth 8 06 1264 039 2.08 

Sources 	 Calculated from Isic data in Food and Agri-
culture Organization of the United Nations 
(FAO), "Glohal Agriculture Programming S,stem 
Supply Utilization Accounts Tape,' Rome, 
June 1980; FAO,"Paramnetersof Demand Func-
tions. Fifth Run," Rome, April 1978 (computer 
printout): World Bink. "Gross National Prod-
uct, 1960-78: Time Series Data h,, Countr, at 
Currentand constantMarket Prices." washing-
ton. D.C.. 1979 (computer lrintout): and United 
Nations, Department of International Eco
nomic and Social Affairs, 'orld Population 
Trends and Prospects b 'ountrv. 1950-2000 
(ST/ESA/SER.R/33). 1979. 

Notes: Consumption refers to total oiOestic tliliza-
tion. Deficit refers to the gap henPell projected
production and consumption For estimates 
of projected production, see "lahli II A minus 
sign indicatcs a net deficit 

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 he 2.7 kilo-
grams per year by 1990 and 3.5 kilogratns by 
2000. 

Projections of production and consump-
tion and net surpluses and deficits of eggs 
under alternative assumptions are given in 
Appendix 4, Table 43. Looking at the broad 
picture, the most rapid growth in the total 
domestic utilization of eggs is projected to 
be in the North Afrc/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-

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,which 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 he less than the deficit in 
1977. The net deficit in Asia could be more 
than 100,000 tons, the estimated constlmp

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 Eastern 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 tons in 1977. 

Growth rates of consumption of eggs in 
both 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 
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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 a little 
more than I 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 general:, 
follow the pattern of meat. Countries with 
average annual per capita incomes of $1,250 
or moie, 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 
ccuntries. In fact, at this low level, production 
and consumption are in balance. The posi-
tion of the medium-income countries could 
also improve. With only one-eighth of the 
population, they arc piojccted 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 made that the surplus 

of one country is transferable to cover the 
deficit of anothel" country within the group. 
In actual practice, this may or may not hal
pen, depending on whether intraregional or 
subregional trade has been 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 consumlption presented 
so far refer to total domestic utilization of 
the respective livestock )ro(Lucts including 
human consumption and other uses. In the 
casc 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 assuIned 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 
haiching and allowances for waste for milk 
and eggs are estimated, taking into account 
the base-level percentages of production 
and applying them to the proiected 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 Consumption 

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
grains of eggs per year by 1990. Among the 
regions, Latin America is projected to have 
the highest per capita,consunption-about 
two to three times the Third World average 
(see 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 2.932.2 2,735.6 642.1 7,342.4 6,700.3 
North Africa/Middle last 60.8 3.096.7 3,035.9 276.8 7,082.8 6,806.6 
Sub-Saharan Africa 511.5 1,895.3 L,383 8 903.1 5,633.9 4,730.8 
Latin America 990.6 1,871.8 881.2 1,8193.3 4,520.8 2,627.5 
All study countries 1,759.5 9,796.0 8.036.5 3,715.3 24,579.9 20,864.6 

Milk 
Asia 285.1 13,618.9 I 3,403.8 945.5 27,624.4 26,678.9 
North Africa/Middle East 356.1 10,424.0 10,067.9 8154.6 21,515.6 20.661.0 
Sub-Saharan Africa 15.6 6.149.9 6,134.3 0.0 13.584.5 13,584.5 
Latin America 1,977.0 7.360.11 5.383 18 7.568.8 11,033.5 3,464.7 
All study countries 2,633.8 37,623.6 34.9119.11 9,3611.9 73.7511.0 64,3119 1 

Eggs 
Asia 156.8 273.1 116.3 739.0 619.5 89.5 
North AfricaiMiddle East 92.9 321 7 228.8 367 8 766.5 398.7 
Sub-Saltaran Africa 54.5 272q 211.4 121.1 1839.4 711.3 
Latin America 412.2 141 9 263.3 1,334.8 2115.5 1,049.3 
All study countries 716.4 1,016.6 300.2 2.569.7 2.540.9 21.11 

Sources: 	Calculated from basic data in Food and Agriculture Organization of the United Nations lFAG), "Ilobal Agri
culture Programming System Supply Utilization Accounts Tape. Rome, June 1980; FAO, "Parameters of 
Demand Functions, Fifth Run." Rome, April [l£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," Washington, I).C., 1979 (computer printout); World Bank, 
1979 World Banh Atlas (Washington, D.C.: World Bank, 1979); and United Nations, Department of Inter
national Economic and Social Affairs, World 'opulation trends and Prospects b' 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 

Region Food 
Milk 

Feed' Waste b Food 
Eggs 

Breeding b 
Waste h 

(percent) 

Asia 84 12 4 119 6 5 
North Africa/Middle East 137 9 .1 87 8 5 
Sub-Sahariv, Africa 94 4 2 07 7 6 
Latin America t88 8 4 89 5 6 
All study countries 87 9 4 88 6 6 

Sources: Calculatcd from basic data in Food and Agriculttre Orgatnization 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 on trend levels. but they are constrained by the growth rate of milk production. 

b Eggs for breeding and allowances for wastage of milk and eggs are assumed to be a percentage of projected prodluction. 
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Table 19-Projected per capita con-
sumption of livestock prod-
ucts, by region, 1990 and 
2000 

Per Capita Consumption 
1990 2000 


Region Meat Milk Eggs Meat Milk Eggs 

(kilograms,'year) 

Asia 6.3 33.6 1.5 8.7 39.8 2.0 
North Africa/ 
Middle East 23.3 77.3 4.0 32.5 98.0 6.0 

Sub-Saharan 
Africa 13.2 26.9 1.6 17.9 34.1 2.5 

Latin America 41.0 105.1 6.4 488 117.7 7.10 
All study 
countries 15.1 49.6 2.7 19.7 58.7 3.5 

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: Time 
Series Data by Country at Current and Con
stant Market Prices," Washington. D.C., 1979 
(computer printout); World Bank, 1979 World 
Banh Atlas (Washington, D.C.: World Bank, 
1979); and United Nations, Department of 
International Economic and Social Affairs, 
World PopulationTrends and Prospectsby Countn, 
1950-2000 (ST/ESA/SER.R!33), 1979. 

Note: Milk includes milk products in whole milk 
equivalents, 

per capita consumption of meat and eggs, 
nearlyone-sixthandone-fourthofthelevels 
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 
at the end of the century could be similar to 
that in 1990. Even at these levels, the Third 
World and regional averages could be con-

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

Per Capita Consumption 
Country Meat Milk Eggs 

(kilograms/year) 
Australia 124 242 II 

United Kingdom 70 384 13 
United States 114 237 16 

Source: Food and Agriculture Organization of the United 
Nations,"Food BalanceSheets, 1975-77Average 
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 201 

Self-Sufficiency Ratios 

Self-sufficiency ratios inmeat inthe mid

1970s were lower than those in the early 
1960s in all the regions except Sub-Saharan 
Africa, where they were the same, Ifpast trends 
in production continue and if consumption 
grows as projcted 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 the 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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8 
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 (levelo)ing 
regions, with the possible exception of eggs 
in Latin America. By 2000, the supply-
demand imhalances could he even worse, 
particularly in milk and meat. If the projected 
dema'ilc were to be met entirely from domlestic 
production, the projected annual growth 
rates of 3.4 percent for meat output and 2.9 
l)ercent for milk outi)ut during the perioi
1977-2000 would have to rise by 50 percent 
each. The growth rate for milk ou1tput in 
Sub-Saharan Africa woulcd virtually have to 
quadruple to make this region self-sufficient 
)y 2000. A near doubling of the growth IatC, 
for meat and milk would be necessary for 
North Africa /Middlh East to achieve self-
sufficiency. 

Under the alternative assumlption, 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 milk. 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 betwveen projected 
production 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 million toils 
of milk, are also large relative to the net ex-
ports of 92.000 toils 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 

output of milk in 1990 would need to be 5 
percent higher than is projected. The di'f
ferences between the projected output and 
the estilmated consumption in 2000 at 1977 
per capita consumption levels could also be 
large for milk in Asia, North Africa/Middle 
Fast, and Sub-Saharan Africa. Latin America, 
on the other hand, is t)rojecte(d to have a suTr
llus exceeding the projected deficits of the 
other three regions. For meat, projected pro
duction in 2000 could exceed estimated con
sumption by I I million tons, assumiing no 
increase in per capita income-. This surplus 
would he absorbed if'per capita incomes rose 
by only one-third of the projected income 
growth rates. 

Some of'lhcse trendls are already evi(lent 
from the available data on trade in livestock 
I)rodlucts for more recent years. Developing 
countries (excluding China) that were net 
exporters of meat in the mid- 1970s became 
net importers 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). tmports of milk and eggs into these 
coantries also showed a similar trend. The 
net imports of milk (in whole milk equiva
lents) rose from 6.7 million toils in 1975 to 
15.6 million tons in 1981. while those of eggs 
nearly doubled to 274,000 tons (luring 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 
either as trade or aid become less likely, 
considerable efforts will be needed to accel
crate their t)roduction in order to reduce the 
large gaps between projected production 
and demand. Otherwise 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. In 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 
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imports, per capita consumption in rural 
areas may decline, 

The projections of output and consunip-
tion and the resulting gross and net surpluses 
and deficits discussed in tilelast two chapters 
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 andi p ossible extent of tile sup))ly-
demand imbalances in livestock products 
!'lat tile developing countries may face in 
the coming years. If tile projected output 
growth rates bdsed on past trends jre not 
attained, the gaps may weevnliarger. The 
deficits can be Iiarticularly large illcountries 
with rapid growth in per capita income and 
high income elasticity of demand for these 
products. 

Moreover, this stiuly has not attemnpted 
to analyze the global situation for these 
)ro(Lucts, particularly the trends ,nd outlook 
in the developed countries. Ibis is not to 
underrate the importance of viewing the 
supply-dlemanld situation in the(developing 
countries in the contexi of the emerging 
world markets. But the main aim oft he stu(ly 
is to highlight the rapid gr.)vrh in output 
anld cot(suml)tion of likestock products in 
the past in tle Third World cotmtries and to 
draw attention, first, to the large gaps be-
tween the two that are likel' to develop if 
past Outtmllt trenlds continue and inclnoe 
growth is rapid, ,mid,second, to identify the 
regions where the deficits Ire likely to be 
particularly large. 

There ire, ho wver, other studies based 
oil global inodels that (,\,line the , orld 
situation.2h Other organJiations have mae( 
projections of suppl,, and denand for food 
commodities in 2000 that include livestock 
products in developing (ountries. 27 The 
1PPRI mandate emphasizes the food needs 
of Third World countries, and IFPRI's food 
gap analyses, as pointed out earlier, are iar-

ticularly concerned with the food situation 
as it may develop under accelerating growth 
conditions. This is the reason no attempt 
has been made to indicate the precise man
ner in which the gap between the projected 
dcemand and Sulply can le filled. 

What has been em)hasized 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. Moreover, the strategy for achieving 
future growth with equity in many of the 
Third World countries suggests a lath of 
labor-intensive, rural employment-oriented 
prograns, and livestock development offers 
considerale potent i,alfor such programins, 
particularly in poultry, pig, and dairy de
velopiuent. If such a strategy is adopted, the 
size of (he food deficit in the developing 
c:ountries by the en(d of il'century is likely 
to lelpend on the expansion of tile derived 

l1dlemand for feed. 2 

Whereas the projections of' de:hand for 
neat have been made by type of meat. those 
of siipply are based on til,past trends in total 
neat output. The scope for increasing the 

production of individumal ty)es of meat de
l)enls 1ot only oil :limltic nild enviroinnmttal 
factors, type of farming, and the lhysical 
resources in each area. but also on the avail
ibilio of inputs and inrastructlure facilities. 
Where feed, the major intut of livestock pro
(hiction. is inadeluate to support the outl)ut 
expansion requir-'' to meet the anticipated 
demand, consideration must he given to the 
scope for increasing the dlomestic Otl)ut of 
feed. Where this is not possil)le, imports 
could be a recourse if foreign exchange is 
lOt a constraint ,itl if foreign supplies are 

available. ])emald projectionls are based oil 
constant relative price ,ISsltll)tiolts. bitlthe 
realized demand depends on the prevailing 
rlati\ e prices, which ill lurn are influenced 
by the il(p)Itt adl Ottl)tt pricer polices adoplel 
by the nationa'l governments. M\oeover, in 
viel, of the longer tine spait involved, the 

See. forex'nmpt. I)1ial1 Rege-, In estu h ldlrn,'Ufeed l),rail inthe .,rhld(;1 Ioel/ t:eign Agp cultural\\ r 

Economic Report 152 (Washington, )C C"tI)eparmnent of Agriulturv, I (7H0 
Some organizitiotns .wrkling il it [Il-1t t"Stiltle tihed s sis. tAO,this ,area ill( e ihteriitionil IolA p Ssltvi Anil 

Resources for the Ftulre.andWinrio k Iliti-rnltiOnal. IuidhISIed dmh ill(i it \ivtinigtid Ki-iini(tli R t,rrellif . " :iitiiui 
Needs for United States Food. tiier ,nid torf st ProdI ti." iI Ri'fti',i l),ii uOtifiti A'i6 1N -I,t! t' it(i lhe I lod' , ii nd 
tgnriitril Scth" . llcio iI loo ( "iien itew 's (,'asliingtoil. I) ( IOitit (.t a d .gii iltiril v . 1104. \.,iiio'l k IIt e nationll. 

WlorldAgri'llture Review and rol' 199o \ irO. k. ! (83. ,ant f AO,.t ulIrure(ptsinW th i(, I .+ urtninicn I.lorritOl .Ark. 
Tioward 2000 
"' Leonardo PIumiio, "Food in the t'ifrd World I'aSt 'mijwl, to InterniionalIreNIS aid tions 200. ood 'oliic'* 

Research InStitute. Washington, I)C'.1984 (initniographed) 
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projections for 2000 are less firm than those 
for 1990. 

The FAO global study, Agriculture 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 Aand a medium-growth 
scenario B. 

Acomparison of tie FAO projections with 
those of I-PRI shows that for meait IFPRI 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 AT2000 estimate by roughly 10 per-
cent for scenario A ,od 30 percent for sce-
nario B..Al 2000 shows a near balance be-
twveen production and consumption at the 
end of the centiury , whereas I[[Plt projec-
tions show a large gap. 

IFPRI's projected output for milk is about 
5 percent less than AT2000's scenario B es-
timate and 16 percent lower than tbe sce-
nario Afigure. IFPRI's estimate of consumlp-
tion is at a par with tile scenario A figure.
B, under scenario It, the, 112000 consumnp-
tion figure is 88 lercent of ltRl's estimate. 

The differences in the estimates for eggs 
are narro%%er, IF[RI's estimates being closer 
to I12000 scenario A projectios. Scenario 
1 estimates are ibout 2 millic i tons lmer, 

A detailed note in Appendix 3 explains 
tihdifferences in tih(methodologies adopted 
for the two sets of figures and lthe reasons 
behind them. One of the major causes ofdif- 
ferenc:s is tlhe downward adjustment inade 
b y FAO in the demand for meat and milk for 
countries where they judged that the con-
stant price demand estimates were unrealistic, 
This applies to those situations where do-
mestic sutpply cannot respond adequately to 
demand and where the income and balance-
of-payments situation of the c-ountry 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 )ast 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 proluction of pigmeat and poultry 
meat. This is understandable because tile
production cycles for pigs and poultry are 
short, and quick results can be obtained. In 

several of these countries, this increase was 
obtained through development of large
scale pig and poultry enterprises in or around 
urban areas base,! on the adoption of mod
ern technology. Such activities were often 
encouraged by governments through ap
prop::ate 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. inseveral cases, they depend 
upon imports of concentrate feeds, breeding 
stocks, equipnent, 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 attemopted expar,
sion of smallholder livestock production in 
rural areas, particularly of dairy animals, 
poultry, and pigs. Though in the long on this 
path of development may be slower and 
more difficUl to organize, it will have greater 
benefits in increased self-reliance and iim 
proved rural e:nployment, IncomPs, andI 
nutrition. Such small-scale operations are 
[)articularly stuitable for developing coun
tries with a high density of popUlation, sur
plus libor, and high rural unemployment or 
underemp)loyment. I.xperience inldevelop
ing countries like l,.dia shows that milk 
l)ro(luction could be organized through 
small-scale functional cooperatives linked 
to urban dairy scheme,-. Rapid increases in 
pig and poultry production are also possible 
through similar small-scale enterprises pro
vided the re(qlisite infrastructure and in
stitutional facilities are developed.

Some other general observations about 
fulure development of livestock may be in 
order in this context, )evelopment of pro
dtction 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. 1'ven here, scientific practices need 
to be introduced to iml)rove tie productivity 
of existing ptstme and grazing lands throuph 
controlled grazing, better seeding, at)plica
tion of fertilizers, conservation of moisture, 
and so forth. This calls for increased alloca
lions for research on pastures and grazing. 
Scope exists in several countries of tie Third 
World for increasing the ofltake ratios, intro
ducing better breeds, and improving the effi
ciency of conversion of feed into meat and
milk, all of vhich would contribute to the 
ac( eleration of growth in output. Thus. the 
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extent to which the expected gap between To meet the situation, action needs to be 
the projected demand and supply could be taken to raise the productivity of cereal feeds 
reduced through increased technical effi- wherever the potential exists. Greater em
ciency of livestock production needs to be phasis should be placed on research and 
examined. technology to improve yields of feedgrains 

Between the two extremes of fully com- and feed efficiency. In addition, the scope 
mercial enterprises and smallholder-oriented for substitution of noncerea!s such as cassava 
development, there are semicommercial for cereals in concentrate feeds needs to be 
systems of medium-size family farms, which explored.29 In some areas where the food 
purchase part of the feed and seil most of problem is more severe, and where scope 
the output, often under a contract to a major exists for development of small ruminant 
urban commercial, state, or cooperatively production based on the utilization of grasses 
owned processing and marketing organiza- and farm by-products, steps should be taken 
lion. Whatever type of organizational struc- to encourage this. There is no doubt, how
ture is adlopted, it is necessary to reorient ever-andi the demand and supply projec
livestock policies with a view to providing tions for livestock prodlucts inlicate this
improved access to institutional credit, pro- that over large areas demand for feed and 
duction inputs, and marketing facilities. foddcr will increase rapidly in the coming 
Ensuring remunerative prices to the pro- decades, resulting in increased competition 
ducers and at the same time maintaining for land. More intensive use of land should 
reasonable prices to the consumers, par- be resorted to and more attention should be 
ticularly in the case of milk, should be the given to research and development of feed 
main objective of price policy in this sector, resources ;vithin the country, especially in 
too. It needs to be emphasized that unlike countries experiencing foreign exchange 
cereals, livestock products are highly perish- difficulties. Greater efforts should be made 
able and hence need appropriate facilities to develop new kinds of feed, such as feeds 
for processing, transport, storage, ard mar- using more by-products and agricultural 
keting before they reach consumers. Livestock wastes and compound feeds. Sma" scale 
diseases also take a heavy toll of animals livestock enterprises should also be fitted 
and birds. Research into animal diseases, into the mixed farming system. 
both preventative and curative, needs greater It should also be kept in mind that in 
attention, particularly in areas where exotic some countries beef and milk are joint prod

3° 
breeds are introduced. Veterinary facilities ucts, as are poultry meat and eggs. The 
need to be expanded considerably to provide profitability of one affects the output of the 
the right environment for a rapid increase in other. Thus the effect of price and incentive 
livestock production. policies on joint proctucts should receive 

Acceleration of the dlevelopment of meat close att"ntion. 
and milk production would lead to greater In general, because livestock yields in 
demand for utilization of coarse grains as several developing countries are presently 
livestock feed. In several dleveloping coun- much lower than those in developed econ
tries in each region, coarse grains (including omies, scope probably exists for rapid im
maize) are consumed, by humans and their provement through adoption of improved 
increased use as feed implies a diversion breeding and feeding practices, provision of 
from their direct use as food. Competition veterinary services, and initiation of appro
between the two uses may result in higher priate incentive policies and institutions. 
prices, which could cause hardship to the This emphasizes the need for allocation of 
vulnerable sections of the population. more resources to livestock research, in-

Competition between food and feed for cluding research on feeds. at both national 
the use of grains may develop between the and international levels. 
rich and poor people within a country aid Therefore, appropriate production pro
also between the richer and poorer countries. grams, which suit the conditions in the de-

It would be necessary to supplement cassava with protein sources.
 
xoThis 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 concerne(d and the species investments are beyond the capacity of the
of livestock to he developed, need to he poorer developing countries, and in thesedrawn up. This would re(luire large public countries foreign aid and assistance would 
investments in research, extension, and be pl)ropriate.
development of infrastructure.Some of these 
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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 

1966.77 Growth of 1973-77 Net Trade 
1977 GNP Per Capita GNP Per Capita in Meat 

Less '.0. 3.0.5 Per-
Less $1,250 than 2.9 4.9 cent 

Region/Subregion/ than $250. $500. or I Per. Per- Per. or Im. Ex-
Country $250 $499 $1,249 More cent ceat cent More porter porter Other 

Asia 
South Asia
 

Bangladesh x x
 
Bhutan x x x
 
India x x
 
Nepal x x x
 
Pakistan x x x
 
Sri Lanka x x x
 

East and Southeast Asia
 
Burma xx x
 
Cambodia (Kampuchea) x x x
 
Iii x x x
 

ftong Kong x x x
 
Ind(onesia x x X
 
Korea, l)emnocratic 'eople's
 

Republic of x xx
 
Korea. Republic of x x x
 
I.aos x x x
 
Malaysia x x x
 
Mongolia x x x
 
Papua New Guinea x x x
 
Philippines x x x
 
Singapore x x x
 
Thailand x x x
 
Vietnam x x X
 

North Africa/Middle East 
Northern Africa
 

Algeria x x x
 
Egypt x X x
 
Libya x x x
 
Morocco x x x
 
Sudan x x x
 
Tunisia x x X
 

Western Asia
 
Afghanistan x x x
 
Cyprus x x x
 
Iran x x x
 
Iraq x x x
 
Jordan x x x
 
Kuwait x x x
 
Lebanon x x x
 
Oman x x x
 
Saudi Arabia x x x
 
Syria x x x
 
Turkey x x x
 
Yemen Arab Republic x x x
 
Yemen. People's Demo

cratic Republic of x x x
 
Sub-Saharan Africa
 

West Africa
 
Benin x x x
 
Burkina Faso (Upper Volta) x x x
 
Chad x x x
 
Gambia x x x
 
Ghana x x x (continued)
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Table 21 -Continned 

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 2.9 4.9 cent
 

Region/Subregion/ than $250- $500- or I 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
 
Ivory Coast x x x
 
Liberia x x x
 
Mali x x x
 
Mauritania x x
 
Niger x x x
 
Nigeria x x x
 
Senegal x x x
 
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 
 x x
 
Mauritius x x x
 
Mozambique x x x
 
Namihia x x x
 
Reunion 
 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
 
Colombia x x x
 
Ecuador x x 
 x 
Guyana x 
 x x
 
Paraguay x x 
 x 

(continued) 
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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 1.0- 3.0- 5 Per. 
Less $1,250 than 2.9 4.9 cent 

Region/Subregion/ than $250- $500- or I Per. Per- Per. or Im- Ex-
Country S250 $499 $1.249 More cent cent cent More porter porter Other 

Peru x x x 

Surinain x x x 

Venezuela x x x 

Lower South America 
Argentina x x x 

Chile x x x 

Uruguay 
Total 32 20 29 

x 
23 30 

x 
36 20 I8 60 

x 
37 7 

Notes: Of the total population of the I04 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 y¢ear): 20.8 percent were in low-income countries ($250

$499); 12.9 percent sere in middlIe-incotne countries ($500-$1,249); and 14.7 percent in high-income coun

tries (S1,250 or more per year). 
Those cot ntries, wit tithe slowest growth of GN Pper aIapita, less t I an I percent per year. had a 16.0 percent 

share oI the totalIopulation in 1977, the slow-growth countries, with 1.0-2.9 percent grow th, a 48.9 percent 

share; the medium-grovth countries, with 3 0.4.9 percent growth, a 13.3 percent share: and the rapid-growth 

countries, with more than 5.0 percent growth, a 21.8 percent share. 
The countriei that were meat importers during the I973-77 period comprised 25.4 percent of the total 

population; those that were meat exporters, 56.8 percent; anil the others-those that did not trade in meat at 

all or those with imports and exports in halance-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-
ization Accounts" tapes, which contain the 
statistical base developed by FAO for their 
more comprehensive global study, Agriculture
Toward200(AT2000). 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 corn
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 (I)fitted 
to the time-series data: 3 1 

In Y 
a + bt, (I) 

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 I plus the 

annual rate of change (I + r) in the 'ar
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 ard 2000on the basis oftrends 
shown by the 1961-77 time-series data may
be biased by the existence of cyclicality. The 
traditional procedure for decomposing a 

3 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 lifference between them 
in the aggregate foi beef and buffalo meat 
and mutton and goat meat production. Hence, 
simple trending is usel uniformly in this 
study for the output projections for all three 
major livestock products. The economic basis 
for cyclical patterns in ruminant meat pro-
(luction in most developing countries has 
not yet been fully demonstrated. Most live-
stock experts believe that the cyclical be-
havior shown in some of the countries may 
be more weather related than economically 
inducel. 

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,= Yo (II r)t , (2) 

where 

Yo = estimate of the variable for tile base 
eear, and 

er agrowth, 

r = annual growth rate of the variable. 

Exceptions to the 1961-77 Trend Projections 

Thus, based on continuing historical 
country trends in livestock production, the 
output projections are essentially extrapola-
tions, using equation (I) (luring the period 
1961-77. In some countries, however, where 
the trends for the 1961-77 periol 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 Afica/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 procelure 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 Ut uguay in Latin 
America; and for eggs, Bangladesh in Asia. 

Some countries, such as the Democratic 
People's Republic of Korea, the Republic of 
Korea, and Saudi Arabia for milk, and Pakistan
and Zambia for eggs, show extremely rapid 

perhaps because they started from a 

low base or perhaps for other reasons such 

as statistical noncomparability. In these 
cases, future growth in production is con

3 3 strained at Bpercent per year. 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 prodlucts is used in the projections 
because the rate of growth of the aggregate 
is more stable than that of the individual34
components.

2[:ordetails ofthe method doithe results see Patrick Yeung, "AMethod for the Simultatneous E.stimtation of rrenrds 

and cycles," International Fcod Polic Research Institlte, Washington. t) C., 19f35 (mimeographed. A copy of this 
report is available upon requtest 

v The rates of increase for rapid-growth countries cluster aroundi 8 percent per year. 

In some countries such a procedure nay not he strictly advisable hecause each of these types constitutes adistinct 
enterprise, particularl, "here they rio 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, anti 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 bcef and buffalo meat, inutton and goat 
meat, pigmeat, and poultry meat; the sum of 
these estimates serves as the trent 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). 

C = C1 77 [1 - (r, x n)j x' 1 77 , (3) 
where 

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

= thetrend annualgrowthrateofpercapita
t trend nnu, g2000
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
lateci 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, 
a minimum of 0.5 percent ha, been imposed.
These include Bangladesh and I,"Utan in Asia; 
Kuwait and Libya in North Africa, Middle 
East; Angola, Benin, Chad, Ghana, Madagas
car, Mauritania, 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
mun 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 Democratic 
Republic of Yemen in North Africa/Middle
East; Botswana, Gabon, Lesotho, Nigeria, 
and Sw,tziland in Sub-Saharart 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 
gi iwth rate of milk production. Estimates of 
eggs required for breeding and allowances 
for waste of milk and eggs are calculated as 
percentages from projectel production levels. 
These percentages are initially derivecl for 
the period !974-76 from the basic data set of 
FAO'sAf2000, and they are adapted to reflect 
the projected situation in 1990, assuming
cpi!ings of 10 percent for waste and 15 per
cent for eggs requirel for breeding. 

Alternative Assumptions. The estimated 
demand for each of the products in 1990 andis 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 capita income 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 agricultural 
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 90 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 prodluction is projected to 
increase by 4.5 percent a year in scenario A 
and by 3.7 percent in scenario B, W'aereas 
crop production is estimated to rise by 3.5 
percent in scenario A and 3.0 percent in 
scenario B.36 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 anld 1966-77 in the case of per capita 
GN), although constraints are imposed on 
tile t-end growth in some cases. For output, 
an upper limit of 8 percent is assumed for 
the sustainied 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 bound of 6.0 percent per year 
are set. 

Whereas the ,AT 2000 analysis includles 
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-

1 FAO, Agnrultlire Toward 2000 

suiting 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 com)ita. 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, 
both IFPRI and FAO consider each type of 
meat separately and then aggiegate the total 
consumption (demand). When comparing 
the projections of output and demand made 
by the two organizations, these differences 
must be kept in mind. 

Table 22 presents the projections of out
put and demand of meat, milk, and eggs for 
the year 2000 mande by IFPRI and FAO. 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 Aestimate 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, 
II:PRI's projected output is about 5 percent 
less than AT 2000's scenario B estimate and 
16 percent lower than the scenario Afigure. 
IFPRI's estimates of consumption are about 
the same as the scenario Afigure, but under 
scenario B, the AT2000 consumption figure 
is 88 percent of IFPRI's estimate. By compar
ison, the differences in the estimates for eggs 
are narrower: IFPRI's estimates fall between 
the AT2000 scenario A and scenario B pro
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Table 22-FAO and IFPRI projections to 
2000 of production and con-
sumption of livestock prod-
ucts, selected developing 
countries 

Commodity/ FAO 
Output or Scenario Scenario 
Demand A B IFPR' 

(Inmillion metric tons) 

Meat 

Production 62.1 53.2 49.5 
Consumption 63.0 53.4 69.7 
Net balance 0.9 - 0.2 20.2 

Milk 
Product ion 211.1 186.2 176.6 
Consutmption 237.4 209.8 238.5 
Net halance 26.3 23.6 61.9 


Eggs 
Production 14.8 12.7 14.5 
Consumption 14.8 12.5 14.4 
Net balance ... 0.2 0.1 

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

Projections are hased on the trerd income growth 
assumoption. 

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 meatUn * inthe AT 2000',-I 

study, for countries where, first, the cotistant 
price demand estimates are unrealistic be
cause domestic supply is not able to respond 
to the demand, and second, the income and 
balance-of-payments situation does not per-
mit large-scale meat imports.37 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 Aand B 
envisage overall annual growth rates of 7.0 
and 5.7 percent per year between 1980-2000. 

37jp. llrabovszky, personal communication. 

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

FAO IFPRI 
Scenario A Scenario B 1977-

Variable 1980-20004 1980.2000
b 

2000c 

Incote growth 

(percent/year) 
Populatiot growth 

(percent/yedt) 
Per capita 

7.00 

2.40 

5.70 

2.40 

6.84 

2.44 

inctonie growth 
(percent,',ear)Per capita meat con

4.49 3.22 4.30 

smption growth 
(percent /year) 1.99, 1.26' 2.53 

Per Cpitl Milk cOol
sotoption growth 
(percent 'eat) 

Iplied incotne 
1.33' 0.79a 1.42 

elaslcity of de
mand formeat 

Implied ilcoeit 
0,44 0 .3 9 b 0.59 

elasticity of de
mtit d for milk 0.301, 0.2 5b 0.33 

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

Calculations are based on implied growth rates of 
neat and milk consumption during the period 1975-79 

to 2000 as presented in AT 2000. Table 6. 
bThis estimate also includes price effects and is based 
on per capita GDP growth, not growth in Personal Con
sutflption Expenditures. 
AProjections are based on tiletrend income growth
atar"-pti;o ant per capita consumption relates to 
domestic utilization. 

On a per capita basis, the grcwth rates work 
out to 4.5 percent for scenario Aand 3.2 per
cent for scenario B.The inplied 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 estinate. The 
major parameters adopted in the two studies 
are in Table 23. The lower estimates of implied 
elasticity derived from FAO 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, 1961-65 to 1973-77 
averages
 

Type of Meat/Country Percent of Percent of Growth RateGroup' 1961.65 World Total 1973.77 World Total 1961.65 to 1973.77 

(1.000 (1,000 (percent/year)
metric tons) metric tons)Total t ,
 

World 
 81.1315 120,136 3.25
Developed countries 54.010 66 79,293 66 3.25
)eveloping countrits 27,1105 34 401143 34 3.26Bl' ad( bulffdh)
 

Worl 32.080 45.168 
 2.89
l)veloted ('oultlriv, 21,201 66 31,414 70 3.33Developing cotuntres 10.879 34 13,754 30 1.97 

.Mutton indl goat

Worl 6,673 7,211 
 0.65lDeveloped tountries 3,569 53 3.523 49 -0.11

Developtg (ttuntrtts 3,104 47 3,687 51 1.45 
Pig


World 31,165 45,216 
 3.15 
el otties 


)t'vlo tl)g t ottntr s 10,303 33 16,526 

Ite:ope 20,862 67 28,690 63 2.69 

37 4.02 

World 11.1196 22.540 5.47
l)eveloped ountrit-s 700,377 15.665 69 5.35

Developing cctantrits 3.519 30 6.875 31 5.74
 

Sources. Food mid 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. 
bTotal meat includes beef and buffalo meat, mutton and goat meat. pigmeat, and poultry. 
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Table 25-World milk product'on and growth, by country group, 1961-65 to 1973-77 
averages 

Type of Milk/Country 	 Percent of Percent of Growth Rate 
1973-77 World Total 1961-65 to 1973.77Group' 	 196165 World Total 

(1,00) (1,000 (percent /year) 
metric tons) metric tons) 

b
Total 

World 357.320 432,564 1.61
 

Developed countries 288,234 81 339.052 78 1.36
 

Dev eloping countries 69,086 19 93,512 22 2.55
 

Co 
1.57 

[)eveloped countries 282 275 87 333,636 85 1.40
 

Developing countries 43,287 13 58.724 is 2.57
 

World 	 325,562 392.360 

11	,ffalo 

World 19.216 26,757 2.80 
89 ... 90 ... 0.09[)eveloped countries 

100 2.81()e.eloping countries 19,127 100 26.667 
Sheep 

1.34World 5.854 6,871 


De' eloped countries 3.119 53 3.442 50 0.82
 
Developing countries 
 2.735 47 3.429 50 1.90 

Goat 
World 6.688 6,576 -0.14
 

Developed countries 2.751 41 1.885 29 - 3.10
 
71 1.47Developing countries 3.937 59 4.692 

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. 

' 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
 

Growth RateType of Egg/Country 	 Percent, of Percent of 
197377 World Total 1961-65 to 1973.77Group' 	 196165 World Total 

(I'00 (1,000 (peicent/year) 
netric tions) metric ions) 

Totali
 
World 16,707 23.838 3.01
 

Developed (ouitries II.907 71 16.202 68 2.60
 
32 3.94Des eloping countries 4,800 29 7,636 


Ilen
 
World 16.448 23,497 
 3.02 

[)e. eloped conttrie' 11,812 72 16.068 68 2.60
 

Developing colintries 4.637 28 7.429 32 4.01
 
Other
 

340 	 2.30World 	 259 
96 37 134 39 2.83Developed colntries 

61 1.97Developing contnri es 164 63 207 

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. 
b 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 Est Africa America 

(ki logralus) 
leef and %eal 

1961-63 1631B It6.3 1587 161 2 12013 I 0 1 1262 1925 
1973-77 141 212.2 1595 1623 12511 1126 1250 1936 

lulfalo nel.t
 
1961-65 1609 1301 1615 1355 1305 l5l;.7
 
1973-77 1554 15510
1882 1302 1141 1332Motion ad 1,1l111 

1961-65 1411 15.2 140 139 114 15.4 11.4 15.4
1973-77 152 16.0 14.1 140 11.8 15.9 110 14.5 

Gol llcal 
1961-65 11.4 11.5 11.4 1118 9 11 39 103 107 
1973-77 1.I 11.7 11.4 1111 99 14 1 9 H 1.(0IPignial 
1961-65 631 68.3 54.9 536 467 6318 45 5 62.5
1973-77 6R0 76,6 5511 54 1 47.11 6619 45 2 65(1 

Cos n1k, 
1961-65 1.727 6 2.483 I 562o 572.7 438.8 0 301.7 8541)15 
1973-77 1,927.5 2,940 2 6376 642 3 415 1 61119 3030 926.6 

Sources: Calctulated frint Isic 1, a l.ood adI Agricullture ()rg iitatiol of th United Nalionis, "Proluction Year
hook Tapes, 1975 oid 1979.- Rome. 197f" and 19110 

Note Fith,ellipses ( ) iudicale ,itill or Iuegligille a (l0)111 
'(:- s mllk is giV illIn kilograms pet (,)i% li i-ar 

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

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

(pel)',t)
 
Mealt 

Cattle 
Stock 055 2 27 1.31 275 1.57 
Animals sI,ughltrd 2,08 2182 1.85 2.09 2.13 
Production 2.46 302 I 76 2 14 2.19

Buffloh 
Sloi k 1.56 I19 ... 1.56 
Aujiils slaiglhtertd 2 33 3.46 . 5 
Prod iiion 227 
 I197 ...... 2.21 

Slt k 0,6H 1.112 1.04 0.96 0.69 
Animals slaughlerid 1188 2.64 1.07 0.12 1 69 
llro(lul( 22(0 2.95 0.74 064ion 179

S;oats
 
Sio k I II 0.29 1.03 0,14 0.77
 
..\tlilils sliglu ered 1 26 0.94 0.96 0.16 
 103 
Produ tio i,37 1.12 0.54 0,32 100 

Pigs
 
Stk 2.53 3.76 4.06 2.11) 235
 
Aniumils slitght rd 3.16 6.31 4.40 3.03 320 
l'roilu( tion 3.23 6.73 4.33 3 37 3 37 

(" ils i milk (01l 2C8 151 2,75 1.54 
Ylvhd tr r o%% 1184 054 004 (1611 1)96
I)rilill( trol0 (113 2.63 1.62 34,5 2 51 

Sources. Cdl kolahd from basic datd inl Food and Agriculture OJrgalialion of the United Natiois. "Production Year
hook Tapes, 1975 ai 1979. Rome, 1976 anl I1980. 

Note The eIIJ:'_: inilicale a ill or ,iegligiileamoum t 
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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 
Meat ConsumptionMeat Production 

Growth 
Growth Rate 

Region/Subregion/ 1961-65 to Growth 
1961-65 1973.77 Rate 1961-65 1973-77 RateCountIy 1973-77 

(percent) (1,000 metric tqns) (percent) (1,000 flietrictons) !percent) 

Asia 2.5 3,422.1 4.758 1 2.8 3.518.7 4.9816.0 29 

Bangladesh 2.7 203.8 220,6 0.7 203.1 220.7 0.7 

Burma 2.3 106.5 172.7 4.1 106.7 172.7 4.1 

India 2.3 626.3 726.1 1.2 630.2 729.5 I 2 

Indonesia 2.5 325.5 3929 1.6 320.4 1.l396.5 

Korea, Repuhlic of 2.2 97.5 230.4 7.4 95.2 232.7 7 7 

Malaysia 2.13 800 134.9 4.5 91.7 1411.3 4.1 

Mongolia 3.0 164.) 1890 1.1 115.1 124.5 0.7 

Pakistan 2.9 379.2 557.1 3.3 379.2 543.4 3.0 

Philippines 3.1 389.1 642.7 4.3 405.3 615.0 3.5 

Thailand 3.0 329.6 4318.5 2.4 312.4 431.0 2.7 

Others 2.3 719.7 1,053.2 3.2 858.7 1,371.7 4.0 

Subregion 
Scuth Asia 2.4 1,2797 1,593.7 1.11 1,290.4 1,590.6 1.8 

East and Southeast Asia 2.6 2,142.3 3,164.4 3.3 2,2211.3 3,395.4 36 

North Africa/Middle East 2.6 1,9112 2,875.9 3.5 2,0343 3,285.4 4.1 

Afghanistan 2.4 170.5 170.9 0.0 1695 171.7 0.1 

Algeria 2.7 73.1 117.9 4.0 103 2 122.1 14 

2.4 257.3 354.5 2.7 2781.4 392.5 2.9Egypt 
Iran 2.9 240.1 462.7 5.6 2350 558.7 7.5 

Iraq 3.3 84.6 126.0 3.4 ((5.4 144.7 4.5 

Moroc "o 2.7 151.0 189.9 1.9 150.5 190.4 2.0 

Sudan 2.4 1611 277. I 4.6 173. 3.13272.0 


SNYria 3.3 513.5 
 91.I 3.1 60.3 101.7 4.5 

Tunisia 2.0 41.4 37.2 6.4 42.6 93.2 6,7 

rurkey 2.5 535.2 766.5 3.0 516.0 751.8 3.2 

Others 2.8 137.7 232.1 4.4 220.1 486.6 6.8 

Subregion
 
Northern Africa 2.5 
 695.7 1((59.9 3.6 761.7 1,131.0 3.3 

Western Asia 2.7 1,215.5 II16.0 3.4 1.273.1 2,154.3 4.5 

Sub-Saharan Africa 2.7 2,181.0 2.1,5.0 2.3 2,143.5 2,733.7 2.0 

Cameroon 2.0 43.1 78.0 5.1 45.11 82.1 5.0 

IEthiopia 2.4 4013.3 397.I 0.2 41)4.7 386.4 0.4 

Kenya 3.6 144.2 201.3 2(1 139.2 164.1 1.4 

Madagascar 2.3 149.7 173.9 1.3 134.1 163.9 1.7 

Namibia 2.6 90.4 13311.5 36 34.4 51.3 3.4 

Nigeri a 3.0 293.6 366,5 19 344.2 412.7 1.5 
Somalia 2.4 72(1 127.8 4() 92.0 102.5 0.9 

Tl zania 2.13 1234 166.7 2 5 112.3 164.2 3.2 

Uganda 3.4 664 115.3 4.7 613.2 100.4 3.3 
Zimbabwe 3 7 101.3 1779 411 (6.6 164.3 5.5 

Others 2.7 68H 6 9320 2.6 6(2.0 9413A 2.7 
Subregion 

West Africa 2.9 7150 11610 ( 6 734. I 1.71196.5 


Central Africa 2.2 154.2 2697 4.11 
 1119.7 316.2 4.3 

Eastern and Southeni Africa 2.8 1.311.3 1.744.2 2.4 1,219.7 1,521.0 1.9 

7.237.5 10,6133.9 3.3 
Argentin,, 1.4 2,705.6 3,145.5 1.3 2.07 .1 2,623.8 2.0
 

Brazil 2.9 2.197.4 3,639.5 43 2,146,2 3,50121 4.2
 

Chile 19 1194 30(.0 4.1 232.0 333 1 3.1
 

Colombia 2.7 497.13 6539 2.3 476.3 627.11 2.3
 

Cuba 1.8 214.5 256.5 .5 2 0t) 26,.0 1.6
 

Mexi:o 3.3 790.6 1,279.0 4.1 719 5 1,231.9 4.7
 

Parag ay 2.7 13.13 1656 15 116.5 147.1 2,0 

Peru 2.8 1(j1.9 311.2 4.1 196.11 303.1 3.7 

Uruguay 0.7 391.2 430.9 (. 311.3 321.3 0.3 

latin America 2.7 [,0645 1lSIOO 3.0 

(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 3.4 214.5 431.2 6.0 240.4 511.9 6.5 
Others 2.8 532.8 888.7 4.4 5 i3.4 811.9 3.9 

Subregion 
Central America and 

Caribbean 3.0 1.375.0 2,153.3 3.8 1,274.9 2,046.3 4.0 
Upper South America 2.9 3,403.3 5,472.3 4.0 3,342.3 5.354.5 4.0 
Looer Sou:h America 1.5 3,286.2 3,884.4 1.4 2,620.3 3,283.1 1.9 

All study countries 2.6 15,578.8 22.019.0 2.9 ,4934.5 21,689.0 3.2 

Sources: 	Food and Agriculture Organization of tile 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. Acomplete 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
 

Population
 
Growth Rate 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) (1,000 metric tons) (percent) (1.000 metric tons) (percent) 

Asia 	 2.5 29,180.8 37,696.1 2.2 31,100.4 39,544.8 2.0 
Bangladesh 2.7 825.0 1,034.1 2.1 872.6 1,167.4 2.5
 
Burma 2.3 197.9 261.7 2.4 309.4 298.8 -0.3
 
India 2.3 20,149.0 25,183.6 1.9 20,631.8 24,3840 1.4
 
Indonesia 2.5 36.0 50.5 2.9 120.1 367.6 9.8
 
Korea, Republic of 2.2 7.1 172.3 30.4 3.2 25.8 19.0
 
Mongolia 3.0 219.0 233.0 0.5 225.0 251.2 0.9
 
Nepal 2.1 541.3 681.9 1.9 541.3 631.9 1.9
 
Pakistan 2.9 6,889.0 9,630.1 2.8 6,940.0 9,719.8 2.8 
Sri Lanka 2.1 157.0 196.3 1.9 257.6 282.7 0.8 
Vietnam 2.1 30.7 48.7 3.9 105.9 152.9 3.1 
Others 	 2.9 128.8 183.9 3.0 1,093.5 2,212.7 6.0 

Subregion 
South Asia 2.4 28.570,9 36,778.4 2.1 29,252.9 36,248.2 1.8 
East and Southeast Asia 2.6 610.0 917.8 3.5 1,847.4 3,296.6 4.9 

North Africa/Middle East 10,835.2 14,044.1 2.2 11,658,0 16,169.4 2.8 
Afghanistan 2.6 745.2 847.3 l.I 749.0 862.7 1.2
 
Algeria 2.7 353.5 583.4 4.3 534.9 1,081.9 6.0
 
Egypt 2.4 1160.8 1,791.2 3.7 1,177.2 1,831.7 3.8
 
Iran 2.9 1,504.4 2,050.9 2.6 1,545.5 2,288.9 3.3
 
Iraq 33 397.4 460.8 1.2 433.4 592.0 2.6
 
Morocco 376.4 524.8 2.8 444.4 614.5 2.7
 
Sudan 2.4 923.6 1,347.6 3.2 1,098.7 1,383.0 1.9
 
Syria 3.3 519.6 554.4 0.5 543.1 635.5 1.3
 
Tunisia 137.3 239.4 4.7 173.0 366.9 6.5 
Turkey 2.0 4.090.5 4,824.0 1.4 4,091.0 4,809.5 1.4 
Others 2.8 626.5 820.3 2.3 867.8 1,702.8 5.8 

(continued) 
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Table 30-Continued 

Population 
Milk Production Milk ConsumptionGrowth Rate 

Region/Subregion/ 1961-65 to Growth Growth 

Country 1973-77 1961-65 1973-77 Rat- 196165 197377 Rate 

(percent) (1.000 metric tons) ipercent) (lOO metric tons) (percent) 
Subregion 
Northern Africa IS 2,995.6 4,547 3 3.5 3.491.7 5,501.4 39 
Western Asia 2. 778396 9,4968 I 6 8.166 3 10.668.0 2.3 

Sub-Saharan Africa 2.7 4,647.1 5,520 5 i 4 5,183 1 6.661 8 2.1 
Chad 2.0 1710 201 0 14 182.8 224.7 1.7 
Ethiopia 2.4 5330 617.3 12 6583 780.2 1.4 
Kenya 36 722.4 9557 24 723.1 701 0 03 
Mauritania 2.6 1911H 171 3 0') 2100 228 5 0.7 
Niger 3.1 206 I 189.2 07 214) 216 I 0.1 
Nigeria 30 2520 2973 14 320.0 691 6 6.6 
Somalia 2.4 393 H 499.3 20 570 1 705.9 1.8 
T,111,ara 2.1 5532 6938 I 9 591)2 753.4 2.1 
Uganla 3.4 2)1 9 2731 26 2567 362.8 2.9 
Zimbabwe 3.7 2 18 0 254i0 13 22313 268.1 1.5 
Others 2 5 1.2039 1.367 8 I I 1.233.4 1,729.5 2. , 

Su blegion 
Vest Africa 2.9 1.201 4 i.271 5 0 5 1,4156 2,024!) 3.0 

Central Africa 2.2 221.6 289.2 2.2 2938 457 3 3.8 
Eastern and Southern Africa 2.8 3.224 1 3.9591) 1.7 3,4736 4,1797 1.6 

Latin America 2.7 20.043 1 29.994.8 34 21.)401 32,5435 34 
Argentina !.4 4.294 I 5,454.2 2. 4.24 1.3 5.152.7 1 6 
Brazil 2.9 5.298 8 9,7190 5 2 6.107.8 9,996.0 4.2 
Chile 1.9 791.3 9177 1.9 9283 1,211 9 2.2 
Colombia 2.7 1.842.6 2,190.6 1I 1,977.4 2.241.7 11 
Cuba 1.8 390.0 920(1 74 594.2 1.4469 7 7
 
Ecuador 3.0 381.5 71H70 6.2 407 3 1306 6.1
 
Mexico 3.3 3,270.8 5,2123 40 3,5174 5,7939 4.2
 
Peru 2.8 585.2 1352 30 68) I 1.128 1 4.3
 
Urugud, 0.7 763.8 717.6 0.5 761.3, 24 i 0.4
 
Venezuela 3.4 548.3 1,169.5 65 969.2 1.568.9 4.1
 
Others 2.8 1,876.7 2,001.7 0.5 1,652.8 2,441.4 3.3
 

Subregion 
Cennal America and 

Caribbean 3.o 4,742.5 7,9083 4.4 5,512.4 9,370.2 4.5 
Upper South America 2.9 9,451., 14,927 1 39 10.3936 16,01143 3.7 
Lo%%er South Americ. 1.5 5,849.2 7,159.4 17 5,934.0 7,0119.0 1.5 

All study countries 2.6 64.7062 87,255.5 2.5 69,711 6 94,919.5 2.6 

Sources: Food and Agriculture Organization of the United Nations (FAO). "Global Agriculture Programming System 
Supply Utilization Accounts Tape." Rome. June 1980; FA( "Production Yearbook 1a[ es. 1975 and 1979." 
Rome, 1976 and 1980. 

Notes: Milk includes cow, buffalo, sheep, and goat milk and milk products in ihole 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 ,ountries is given in Appendix I. Table 21. 
Parts Md 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 1961-65 1973-77 Rate 

(percent) (1.000 metric tons) (percent) (1,000 metric tons) (percent) 

Asia 2.5 668.9 1,254.4 5.4 699.7 1,319.4 54 
BIangladesh 2.7 47.4 38.1 1.8 47.4 38. I - 18 
India 23 75.0 83.0 0.8 75.2 02.9 08 
Indonesia 2.5 54.0 102.6 5,5 54.0 106.9 5.9 
Korea, Republic of 2.2 46.0 177.9 I19 46.0 177.9 I ,9 
Korea. Democratic 

People's Republic of 2.7 40.8 72.1 4.9 408 72.1 4.9 
Malaysia 2.8 42.5 101.2 7.5 48.4 102.11 6.5 
Pakistan 2.9 9.0 50.4 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 96.4 170.4 4.9 89.5 167.8 5.4 
Vietnam 2.1 98.8 162.8 4.2 97.3 162.5 4.4 
Others 2.3 69.5 121.2 4.7 1'j1.5 173.7 4.5 

Subregion 
South Asia 2.4 154.1 202.7 2.3 154.7 212.2 2.7 
East and Southeast Asia 2.6 514.8 1,051.7 6.1 545.0 1.107.2 6.1 

North AfricalMiddle East 2.6 2718 5411.6 6.0 282.8 608.5 6.6 
Afghanistan 2.4 14.0 15.6 0.9 14.0 15.6 0.9 
Algeria 2.7 8.5 16.0 5.4 11.7 21.4 5.2 
Egypt 2.4 39.7 67.5 4,5 39.6 70.0 4.9 
Iran 2.9 36.6 1118.0 9.4 36.8 118.9 10.3
 
Iraq 3.3 7.2 16.1 6.9 7,8 31.2 12.2
 
Lebanon 2.7 8.8 23.4 8'5 7.7 14.2 5.2
 
Morocco 2.7 37.7 53.8 30 37.0 53.1 3.2
 
Syria 3.3 12.9 27.9 6.6 12.5 32.0 8.1 
Tunisia 2.0 H.6 17.1 5.9 9.7 18.2 6.3 
Turkey 2.5 68.3 147.7 6. 67.9 147.7 6.7 
Others 2.6 29.5 55.5 5.4 39.1 85.5 6.7 

Subregion 
Northern Africa 2.5 106.8 177.1 4.3 109.2 187.1 4.6 
Western Asia 2.7 1650 371.5 7.0 173.6 421.4 7.7 

Sub-Saharit, ,nrwa 2.7 251.9 375.7 3.4 252.6 382.5 3.5 
Elh .pia 2.4 57.6 68.6 1.5 56.9 68.3 1.5 
unana 2.6 4.18 10.0 6.3 4.8 10.0 6.3 
Kenya 3.6 8.4 16.8 5.9 10.0 17.7 4.9 
Madagascar 2.3 10.6 129 1.6 10.6 12.9 1.6 
Malawi 3.0 3.11 93 7.7 3.8 9.3 7.7 
Nigeria 3.0 112.4 117 3 3.0 12.4 117.2 3.0 
Tanzania 2.8 12.8 22 3 4.7 12.1 22.3 4.7
 
Uganda 3.4 7.3 II I 3.6 6.1 14.0 7.2
 
Zatmbia 29 3.7 15.4 12.6 3.8 15.9 12.7
 
Zimhabwe 3.7 67 9 1 2.6 6.6 9.1 2.7
 
Others 2.5 53.8 82.9 37 52.0 92.6 4.9
 

Subregion 
West Africa 2.9 119.1 172.5 3.1 119.4 173.3 3.2 
Central Africa 2.2 13.3 21.1 3.9 13.5 21.6 4.0 
Eastern and Southern Africa 2.8 119.5 1112.1 36 119.8 187.6 3.8 

Latin Atnerica 2.7 917.8 1.747 5 5.5 918.8 1,761.2 5.6 
Argentina 1.4 153.6 195.5 2.0 148.4 207.7 2.8 
Brazil 2.9 245.4 444.9 5.1 245.3 444.9 5.1 
Chile 1.9 40.6 63.1 3.7 40.6 63.2 3.8 
Colombia 2.7 61.8 114.1 5.2 61.8 111.1 5.0 
Cuba 1.8 33.6 80.6 7.6 33.9 83.5 7.8 
El Salvador 3.2 15.8 20.4 5.0 15.4 27.5 5.0 
Guatemala 3.1 26.2 32.3 1.8 26.5 32.1 1.6 
Mexico 3.3 169.8 4415 8.3 169.8 444.5 8.3 

(conttnuedj 
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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 2.8 18.7 49.3 8.4 18.9 49.0 8.3 
Venezuela 3.4 41.8 95.3 7.1 47.2 96.8 6.2 
Others 2.5 110.5 1995 5.0 111.0 200.9 5.1 

Subregion
 
Central America and
 

Caribbean 3.0 306.5 704.4 7.2 307.6 710.0 7.2 
Upper South America 2.9 399.6 767.6 5.6 405.2 763.5 5.4 
Lowfr South America 1.5 211,8 275.5 2.2 206.0 287.7 2.8 

All stud2 ountris 2.6 2,110.4 3,9262 5.3 2,153.9 4.071.6 5.5 

Sour--es: 	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: 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 complete list of countries is given in Appendix I, 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' 	 0.25 0.05 0.27 0.22 
Developing economies' 0.63 0.57 1.00 0.16 

Africa 0.79 0.68 1.05 0.21 
Asia and Far East 0.97 0.52 1.07 0.22 
Near East 0.72 0.53 0.83 0.13 
Latin America 0.37 0.49 0.60 (. 16 

Source: 	Food and Agriculture Organization of the United Nations, "Parameters of )emand 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 	 AfricaMiddle East 	 America Countries 

[kilogr'ln s ear)
Meat
 

Less than $250 211 89 102 106 40
 
$250-$499 69 12.4 75 192 8.1
 
$500-$1.249 1(02 146 141 22.B 15.9
 
$1.250 or imore 
 6 8 1It3 274 38.5 35,0

All groups 4 3 14.4 
 93 331 10.9 

Milk
 
less than $250 424 44.5 25 5 190 40.1
 
$250-$499 
 67 593 1843 41,5 19.0
 
$500- $ 1.249 14.6 84.8 262 91.8 538
 
$1.251) or more 5q6 55.1
70.5 	 1107 101.5 
All groups 344 71.1 22.6 103 1 47.8 

E-ggs 
Less than $250 05 0.8 1.2 1.8 0.6 
$250-$499 2.1 	 1417 	 4.1 1.9 
S500- $ 1.249 54 33 1.3 5.2 4.2
 
$1.250 or more 12 5 34 5.8
32 5.5
 
All groups I1. 2.7 
 1 3 5.6 2.0 

Sources: 	Calculated from basic data in Food and AgrictIltuore Organization oft he United Nations. "GlohalAgriculture
Programming S,stem Supph, Utilization Accou ints Tape." Rome, June 1980.

Notes: 	 Consunption refers to total domoestic utilizationA complete list of countries included itt the sltudy and 
their classifications iregiven in Appendi\ 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 I penc lt 266 245 1.39 
 244 2.04 
1- 2 9 percent 204 3.80 3.42 302 2.118 
3-4.9 per( ent 339 	 4.862.91 2 38 294
 
5 perent or ntlte 4.2(1 7 116 1.64 
 4.16 4.40 

Milk
 
Less thatn I per(ent 248 2.65 1.62 463 
 2.76 
1-2 9 percent 176 1.94 1.70 2.93 2.)8

3 -I9 percent 549 2.43 4.41 2 37 2 71
 
5 percent or inore 9 27 399 5.91 4 17 
 4.44 

Eggs
 
Less than I percet 3.10 3.50
448 5,68 3.95
 
1-2.9 percent 400 4.63 4.21 
 5.90 5.42
 
3-49 ercent 5.75 5 72 4.97 5.10 5.62
 
5 percent or Inore 7.41 9.26 3(03 5107 6 18
 

Sources: Calculated from IasiC data ill Food and Agriculture Organizationof the United Nations. "GlobalAgriculture
Progranlitng Sistefn Suppl,, Utilization Accounts Tape," Rome. June 1980. World Bank..Gross Natiolal 
Product, 1960-78 Time Series Data 13,CoMtM) at Current or Constant Market Prices,' Washington. D.C.. 
1979 (computer printout and Worild Bank. 1979 World B mh.1 t', World Bank. 1979).(Washington. D C 

Note. Consto pt ion refers tototaldoinestic Uti lization. A complete list of countries included intilhe study antI their 
classifications are given in Appendix 1.Table 21. 

Growth rates of pei capita income are I ased oil1966-77 dalt 
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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 /('oultry Exports Ihi pOrts Net Irade' LpaOrtS Imtoris Net rrdde 

(1.00() I r teolls) 
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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 1973.77
Region/Subregion/Country Exports Imports Net Trade' Exports Imports Net Trade4 

(1,000 metric tons)
 
Asia 
 39.1 2.010.1 1.971.0 140,5 3.081.11 2,941.3Bnglddesh .. 47.6 47.6 (.1 113.6 113.5Burma .. 111.5 1 1 1.5 37.1 37.1Indi,i 4828 482.8 0.4 308.2 -. 307.8Indonesia . 84.1 4. ... 310.2 - 310.2

Korea, Republic of ... 65.8 65. . . 15.1 15.Mongolia ... 6.0 6.0 •. 18.3 18.3 
Nepal .. 
Pakista,. 51.03 51.0 . 90.7 90.7Sri Lanka 0.2 100.8 100.6 16.4. 8. 864Vietnam .. • 75.2 7S.2 ... 104.2 104.2 

Subregion

South Asi 
 0,2 682.2 682.0 0.5 591.9 5981.4East and Southeast Asia 38.9 1,327.9 1,289.0 140.0 2,4112.9 2,342.9
 

North Africa,.Midle, East 12.4 
 678.9 666.5 21.1 2,033.1 2,012.0Afghanistan .. 3.11 3.8 .. I15.4 .15.4Algeria . 182.7 1812.7 . .. 452.2 452.2E'gypt 0.9 17.3 164 ... 40.5 40.5Iran 1.2 41.3 41 041 238.3 237.9Iraq 02 363 36.1 0.1 131.2 131.1Moro(( 0O. I 611.I 6110 ... 119.7 89.7Sudan 137 13.7 . ' 30.2 3(0.2Syria 4.3 27.9 23.6 8.4 113.5 75.1Tunisia 1,6 37 3 35 7 0.1 127.6 127.5Turkey 0.2 0.7 0 5 0.2 3.9 3.7 
Sub region
Northern Africa 2.6 339.3 33t).7 0.1 9(1.9 901.8Western Asi,i 981 339.6 32913 21.0 1,131.2 I.110.2 

Sut-Sahlr,an Africa 33.0 488 5 455.5 52.6 1,254.1 1,201.5Chid 2.2 2.2 ... 13.4 13.4Ethiopia 0.1 77 76 0).7 15.6 14.9Kenya 23.2 19 5 3.7 48.3 7.4 40.9Mauritania .. • 3.3 3.3.. 40.6 40.6Niger •.. 0.8 3.8 . . 19.9 -19.9Nigeria . , 611.1 611.1 .. . 394.2 394.2Somalia 10 .O . 11.9 ..11.9Tanzaiua (.2 37.3 37.1 ... 59.6 59.6Uganda 0.1 23 7 236. 24.9 24.9ZimIabwe O'5 143 511 • • 14.1 14.1 
Sunbregion

West Africa (32 210 5 2103 28 723.6 720.83Central Africa 722 722 0.5 16112 167.7Eastern andf Southeiii Africa 32.8 205 1 1730 49.3 3623 313.0 
Latin America 60.8 1.871.0 1.11102 362.3 3,091.1 2,728.8Argentina 52.3 52.3 295 2 26.0 269.2Brazil . 179.0 1790 1.5 2713.5 277.0Chile • 137(0 137.0 3 1 215.6 212.5Colomnhia . . 134.8 134.8 13.18 71) 58.1Cuha ... 2042 204.2 626.9 626.9Ecuador 258 25.1 0.1 281.4 28.3Mexico 0 1 2467 246.6 1.6 635.0 633.4Peru 0.2 95.1 94.9 2896 2119.6Uruguay (),1 0. I 4.3 2.3 2.0Venezuela (.1 434.2 4341 0.3 405.8 405.5
 

Subregion
 
Central America and Caribbean 11.2 778.1 
 769.9 44.0 1,686.1 1,642.1Upper South America 0.3 955.8 955.5 15.7 1,161.1 1,145.4lower South America 52.3 137.1 84.8 302.6 243.9 58.7 

(See sources and notes on pae 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 1973-77 averages 

1961-65 	 1973-77 

Region/Subregion/Country Exports Imports Net Trade' Exports Imports Net Trade' 

(1,000 metric tons) 

Asi,, 	 14.6 48.8 -34.2 5.3 56.6 51.3 
langladesh ... .... 

Ildia 0.3 0.5 -0.1 . ... 0.1 
IhnlontesIa ... ..... 0.1 --0.1 
Korea, DeMoCratiC Ieoph"S

Rep~ublic of 	 .. . .. ... ...... 

Kore,, Republic of . 0I -0.1 ... .. 

,alaysi,, 0.7 5 0.1 1.8 -1.76.6 5.9 

Pakistan 0.5 . . . 0.5 ... ....
 
P'hilipp~ines ..... 	 ...... .. . 

Thaila,,, 6.8 ... 6.8 2.6 ... 2.6 
Viettlam 1.5 ... 1.5 0.3 .. 0.3 

Subregion 
South Asia 0.8 0.8 0.0 0.2 ... 0.2
 
Fast and Southeast Asia 13.8 48.0 34.2 5.1 56.6 -51.5
 

North Africa Middle E-ast 4.2 10.7 6.5 10.7 61.2 -50.5 
Afghatistao ... ... ....
 
Algeria 32 3.2 ... 54 5.4
 
FgI )t 0,2 0.2 ...
 
Irn ... 0.2 0.2 0.1 10.9 10.13 
Iraq . 06 0.6 ... 15.1 15.1 
Leli oni 2.4 1.3 1.I 1I.I 0.9 9.2 
Morocco 0.8 ... 0.8 ... 

Syria 0.4 0.4 ).1 3.5 3.4 
tl ishi ... 0.1 0.1 . .. 1.1 1.1 

JTurke, 0.4 .. 0.4 ..... 
Soliregion
 

Northern Africm 0.2 3.4 3.2 ... 7.6 7.6
 
Western Asia 4.0 7.3 3.3 10 53.6 42.9
 

Sub-Salaran Africa 1.1 1.2 0.1 0.6 2.3 -1.7 
Ethiopia 0.7 ... 0.7 0.4 ... 0.4 
G 11,a m .. ......... 	 .
 

Ke,,Ntya 0.2 ... 0.2 0 .. 0.1 
ad agascar ....... ... ... ... 

,%alaw i. ..... 	 .. 

Nigeria 	 ... ... ... .........
 
ralizall ... ............ 	 ...
 

Uganda ..... 	 ......za,,,bm,... 	 0.1 -0.i .... ... 
zimhlahwe 	 0.1 ... 0.1 ... ... ... 

Subregion 
West Africa ... 0.3 -0.3 0.1 0.2 -.0.1 
Central AfriCa 0.1 -0.1 0.5 -0.5 
I[asternI anId Southern Africa 1.1 0.8 0.3 0.5 1.6 1.1 

latin Anerica 7.8 8.7 -0.9 1.3 6.9 - 5.6 
.\rgentina 6.3 1.1 5.2 ... 0.1 - . I 
Brazil 0.2 ... 0.2 0.3 0.2 0.1 
( hile 	 .........
 
Cu)lomi hbia 	 .... ... 
Cb ,]i .. 0.3 0.3. .. . 
l S,,lvador 05 01 0.4 03 02 01 
GUaMVIda I. I 0.4 0.3 0.4 0. 0(.3
Meki. .. 	 0.1 0.1 

Peru ... 0.2 -0.2 l0.1 ( 1 
\eniiirmela ... 5.5 -5.5 0.1 1.6 1.5 

So liregiotn 
CttrA Aterica ,oul Carihhemn 0.7 1.9 -1.2 0.9 0 I 0.8 
Upper South AnoVerica 0.2 5.7 - 5.5 0.4 6.7 6.3 
loWer Soot h Amiterica 6.9 1.1 5.8 ... (. 1 0.1 

(See sources and notes on page 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 Programling System Supply

Utilization Accounts Tape." Rome, Jine 1980.
Notes: Export and import figures for meat (labhle 35) include the carcass %eight equivalent of traded live animals. In 

Table 36,milk products in whole milk equivalens are incluhded Import figures inl 1]. food tid. The ellipses 
..indicate a nil or negligible amount. 
The selection of countries is based on the amount of ineat, milk, and egg production in 1973-77. The top1Ocountries witiin the region are then listed alphabetically Regional totals include data for countries not 

inldividtlall( listed. A complete list f(cOuntries is g'Ven in Appendix 1,Table 21
 
Net trade is export minus imports, negative figures are net imlrts aw.1 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-Sahiaran Latin All StudyPer Capita Income Group Asia Middle East Africa America Countries 

(100.0 netrii toliS) 
I.\x orts 

Less ihalli 5.O5250 136.5 1.1 143.2

$250 -S499 177 1I.l 75. 
 34.0 137.7 
$500 -$1.249 87.5 250 89.7 190.3 392.5$1.250 or inore 24.7 L9 9194 946.0

All grolups 1355 37.9 301.2 1.144.8 1,619.4hiiiuint 
Less thin S250 12.6 57,2 0.4 70.2
$250- $499 I I I 46.3 781.7 6.6 142.7$50- 51.249 11.2 7,92 55.3 66.6 281.3 
$1.25) or nor 316.9 273.4 18.) 2126 ff20.9

All groups 421 It 397.9 209.2 2116.2 1.315.1 
Net trade 

less tlian $250 70 79.3 0,7 73.0
$250-5499 60 353 3 7 274 5.0
5511-I51.249 
 63 53.2 34.4 1237 111.2 
$1.250) or intro 2922 271 5 II.O) 706 125.1 
Allgroups 286 5 361.11 92.0 81511.6 304.3 

Sources: Food and Agriculture Organization of the United Nations, "Global Agricu ltuierProlramini ng Systein Supply
Utilization
Accounts Tape," Rome, June I980.

Notes: Export and import figures include the carcass weight equivalents of traded live animals The ellipses f...i 
inlicate ,inil or negligilhileaniotiit A list of the countries icluded in the stiuiy anil their classifications aregiven in Appendix I.Taile 21 N ittrade is ex ports initius ilports Negative figures are net imports and are 
indicated bv a iminiis sign 
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Table 39-Av: age exports, imports, and ner trade of meat in 1973-77, by region and 
by per capita income growth rates, 1966-77 

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

(1.000 metric tons) 
Exports 

Less than I percent 2.4 0.9 189.7 26.4 219.4
 
1-2.9 percent 680 9.6 59.3 747.0 883.9
 
3-49 percent 17.0 23.4 0.3 170.3 211.0
 
5 percent or more 48.1 4.0 51.9 201.1 305.1
 

All groups 135.5 37.9 301.2 1,144.8 1,619.4
 
Inports 

Less than I percent 3.8 51.9 59.4 35.8 150.9 
1-2.0 percent 10.1 0.2 83.0 166.6 259.9 
3-4.9 percent 75.9 114.2 8.4 34.4 232.9 
5 percent or more 332.0 231.6 58.4 49.4 671.4 

All groups 421.8 397.9 209.2 286.2 1.315.1 
Net trade 

Less than I percent -1.4 51.0 130.3 -9.4 68.5 
1-2.9 percent 57.9 9.4 -23.7 580.4 624.0 
3-4.9 percent 58.9 .90.8 -8.1 135.9 -21.9 
5 percent or more -283.9 -227.6 - 6.5 151.7 -366.3 

All groups -286.3 360.0 92.0 858.6 304.3 

Sources: 	Food and Agricult itre 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. Alist of the countries included in the study and their classifications are 
given in Appendix I,Table 21. Net trade is exports minus imports. Negative figures are net imports 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 Grcwth Rates Self.Sufficiency Ratio5 Consumption 

Region/Trade Status Production Consumption 1961-65 1973-77 1973-77 

(percent/year) (kilograms/year)
 
Asia
 

Meat importers 
 4.54 4.66 0.83 0.81 13.15 
Meat exporters 1.93 2.03 1.04 1.03 2.74 c 

North Africa/Middle East
 
Meat importes 3.9S 
 4.91 0.89 0.80 15.85
 
Meat exporters 3.43 3.35 1.01 1.02 18.23
 

Sub-Saharan Africa
 
Meat importers 3.47 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 1.11 35.46
 

All study countries
 
Meat importers 4.04 4.21 0.86 0.84 13.37
 
Meat exporters 2.59 2.77 1.12 1.10 12.13
 

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. 

The production and consumption of meat of countries that did not trade in meat in 1973-77 were excluded from the 
computation of growth rates. 

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 

Region/Subregion 
Pro. 

duction 
Income 
Growth a 

Income 
Growth 

Income 
Growth 

Income 
Growth 

Income 
Growth 

Income 
Growth 

(I.000 ietric tons) 

All study countries 35,782.3 32,055.4 39,653.7 43.818.1 3,720.9 3.871.4 -8,u35.8
Asia 7.518.8 7,182.4 9.347.4 10,254.3 330.4 -1,828.6 -2,735.5

South Asia 2.142.1 2,325.9 2,774.1 2,934.4 189.8 632.0 792.3
East andi Southeast Asia 5,376.7 4,856.5 65733 7,319.9 520.2 1,196.6 - 1,943.2

North Africa/Middle East 5,010.0 5,226.6 7.216.9 8.045.9 216.6 2.206.9 3,035.9
Northern Africa 1,8793 1.747.3 2.349 i 2,598.3 132.0 470.5 - 719.0
Western Asia 	 3,130.7 3.4793 4,867.1 5.447.6 348.6 1,736.4 2.316.9 

Sub-Saharan Africa 4.505.1 4.224.9 4,.633.7 5,888.7 280.2 128.6 1,383.6
West Africa 1,219.7 1,384,3 2.109.1 2,443.9 164.6 8894 1.224.2 
Central Africa 549.6 487 7 570.5 596.3 61.9 20.9 46.7
Eastern and Southern Africa 2.7358 2,352.9 1,954.1 2,848.7 3112.9 7817 112.9 

Latin America 18.748.4 15,421.5 18.455.7 19,629.2 3,326.9 292.7 680.8
Central America and Caribean 3,8583 3.211 8 3,669.1 3.835.9 646.5 189.2 22.4
Upper South America 10,124.6 8.354.0 1O,8004 11,767A 1,770.6 6758 1.643.2 
lower South America 4.765.5 3.8557 3.9862 4.025 5 909.8 779.3 740.0 

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 

(i.0i0 ittr Ions) 

All stuldy countries 50,945.0 40,082 3 61,168.0 71.71111.2 10.162.7 10,2230 20.843.2 
Asia 10,532.9 1,735.6 14,2011.6 17,2331 1.7973 3,675.7 6.700.2 

South Asia 2.642.5 2,9079 3,98130 4,412.2 265.4 1,340.5 1,769.7
East and Southeast Asia 7.890.4 5,827 7 10.2256 12,820,9 2.0627 2,335.2 4,9305North AfricaiMiddle East 7,501.6 6,658.7 11,720.3 14,307 5 8429 4,218.7 6.8059
Northern Africa 2.843.5 2.2247 3.805.6 4,597.1 6 18,11 962.1 1,7536
Western Asia 4,658.1 4.434.0 7.914.7 9.7104 224 I 	 3.256.6 5.052.3

Sub-Saharan Africa 6,2575 5.594 5 9,07 1. 10,9877 663)0 2.8143 4,730.2
West Africa 1.569.8 1.851 4 4,156.7 5.621 7 21116 2.586.9 4.051.9
Central Africa 187 2 6152 8170 B1932 272 0 702 6.1 
Eastern and Southern Africa 3.1100.5 4,0911 4,472 8 6726 297.6 672 33,127 9 1 

Latin America 26,633.0 19.093.5 26,167.3 29.25999 7.539 5 465.7 2.6209 
Central America aind Caribl,ian 5.765.0 4,206 4 5.3060 5.753 6 1.558 6 459o) I I . 
Upper South Atneric,i 15,397 7 10,665 5 16,4259 19.007 I 4.732 2 1.02132 3.6094
Lower South America 5.4903 4.221 6 4.435 4 4.409 2 1.2611 7 1,549 991 1 

Sources: F:ood ,ind Agriculture Orgat,miiton of fiv United Nations (FAil),"Glohal Agricuhure Programming SNstein
SuppI Utilization Act ouits fape, Rome. Junt 1980, FAo. 'Partnelei, of IDenind Functions, Fifth Run." 
Rome. April 1971( oipeuttr printoutt, I AO,"ProdUiitio Yearbiook rapes, 1975 aid 1979., Rjie, 1976and 
1980; World Bank, "(Gross Natioal Produit . 1960.78 Time Series 1)at,, Ih ('ountr at Current adul Constant 
M,,rket Prices." Wishinglon, 1)C , 1971) (omnputr printout); World Biik. 1979 Worhdliarh .Iths"(Washlington.
D.C.:World Rank, 1979); and t/niti' Nitions., Ihlpeartment ol Intern,itioiil F.i011o1111 and Social Alffairs. 
World P'opuulaltlTrends aind ProspuIs buiIountrun. 1950.20X) (S I ISA SER R 331. I1979

Notes: 	 Paris iiainot add to toils lieualuse o)roitL(ling. A lhst Oifth(OIllti 1 I tIl ue In lit stud\ aid their la ssi
fication ire gien inAppendi\ I. Fable 21 

Estimates uf consumption uin ero I1icoi!reto th rtee to tliereqiiuritients foi the, 1990 itl 2000 poputlations 
at 1977 per capita consutnptitn levels 
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Table 42- Projections of milk producdon 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 

11I,000) Inc~TIlt (oil"), 

All study countries 
Asia 

South Asia 

131,105.2 
51,7248 
499722 

137.4154 
j5,047 2 
50,0014 1 

158.271 6 
62.3812 0 
55,4123 

166.0950 
65, 1288 
57.3439 

6,3102 
3,3224 

31 9 

27.166.4 
10,657.2 
5.4411 

34,989.8 
13,4040 
7.371.7 

East and Southeast Asia 1.7526 5.043 I 6.969 7 77114.9 3,2905 5.217 1 6,032.3 

North Africd/Mid(hle East 
Northern Africa 

20.6934 
7.401.1 

23425.4 
8.837 9 

211.731 7 
10,646(1 

30,761 3 
11,34011 

2.732.0 
1,43611 

(.0383 
3 2457 

10,067.9 
3,939,7 

Western Asia 13.292 3 14.5817 5 18,(}84 9 19.420f 1.295 2 4.7926 6,128.2 

Sn bl-Sahalan Africa 7,0223 O.1207 12.309 8t I .1 56.6 3,0984 5.2117 5 6,134.3 
West Africa 
Central Africa 

1.503.0 
4177 

3,1174 
694 1 

4.54 6 
797 7 

5,1529 
H23 

7 
1.6144 

2764 
3,0436 

380.0 
3,649.9 

4060 
Eastern and Southern Africa 5,101 6 6.309 2 6.965 5 7.18010 1,2(17 6 I,1639 2,0784 

Latin America 51,664,7 411,122 I 54.848 I 57,048 5 2,842.6 3.11134 5,313.8 
Central America and Caribbean 15,0994 15.121 0 16,977.7 17,6394 21 6 1,8783 2,5400 
Upper South America 
Lower South America 

27,3267 
9,2316 

25.249 1 
H.452 0 

29,290.9 
ft.579.5 

30.7993 
11,60913 

2,077 ) 
71166 

1,9642 
659 I 

3,472.6 
626.8 

2000 

Consumption Surplus or Deficit 

Trend Zero Low Trend Zero Low Trend 
Pro- Income Income Income Interne Income Income 

Region/Subregion duction Growth, Growth Growth Growth Growth Growth 

(1,0100 IIterlc tollS) 

All study countries 177,576.4 173,6176 220,5381.4 241,965.5 3,858.6 43,062.0 64,489.3 

Asia 64,916.7 67,643.0 14,490.2 91.595.6 2,826.4 19.t-73.5 26,779,0 
South Asia 62.037.4 61,580.6 73.657.7 78,255.2 356.8 I 1,720.3 --16,317,8 

East and Southeast Asia 2,879.3 6,062.4 11.832.4 13,340.4 3,183.1 "7,953.1 10,461.1 

North AfriciMiddle East 27,642.7 29,873.1 41,961.4 48,303.7 2,2303 14,318.7 20,660.9 
Northern Africa 10,295.2 11.513.2 15,659.2 17,4274 1,218.0 -5,364.0 7.132.2 
Western Asia 17,347.5 18,359.9 26,302.2 30,876.3 1.012.3 8.954.7 13,528.7 

Sub-Saharan Africa 8,263.5 13,318.5 18,821 2 21,848.0 5,0549 10,557.7 13,584.4 
West Africa 1.683.3 4,0883 7,804.6 10,194.0 2.405.0 6,121.3 -8,510.7 

Central Africa 5386 R84.3 1.133.1 1,2167 345,7 594.5 678.1 
Eastern and Southern Africa 6,041.,i 8,345.9 9,883.5 10,437.3 2,304.2 3,841.9 -4.395.6 

Latin America 76,753.5 62,783.0 75,2656 80,218.2 13,970,2 1.487.9 3,465.0 
Central America and Caribbean 23,957.3 20,121.8 24.321.6 26,009.2 3.835.5 364.3 2.051.9 

Upper South America 41,731.9 33,331 8 41,411.0 44,627.9 8,399.8 320.9 - 2.896.3 

Lower South America 11,064.3 9.3294 9.5330 9,581.1 1.734.9 1,531.3 1,483.2 

Sources: 	Food and] Agriculture Organization of the Unted Nations (FAO), "Global Agriculture Programmi.ng System 
Supply Utilization Accounts Tape," Rome, June 1980; FAO, 'Production Yearbook Tapes, 1975 and 1979," 

Rome, 1976 and 1910. World Bank, "Gross National Product. 1960-78: Time Series Data by Counttry at Current 

and Constant Market Prices," Washington, D.C., 1979 (computer printout); World Bank, 1979 World Banh 

Atlas (Washington, D.C.. World Bank, 19791: and United Nations, Department of Intern.tional Ecom,)tnic 
and Social Affairs, lVorld I'opuluton Trends und Prospects b)' Country, 1950.2000 (ST/ESA/SER.R/33), 1979. 

Notes: 	 Parts mal not add to totas because of rounding. A list of the countries included in the study and their classi
fications are given in Appendix I, Table 21 

Estimates of consumption under zero income growth refer to the requirements for the 1990 and 2000 populations 

at 1977 per capita consumption levels. 
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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 

I1990 
Consumption Surplu or Deficit 

Ienid zero LoW Trend ero low lrend 
Pro. incone 'Income Income In[ orne n11( incomeonie

Region /Su )region duction Growth rwth th rrowth Growth Growthwt Gro 

All stud, I(O(itris 8.4460 6,-0 4 Ht(1"i) 0( Kt.740, 2 I116 ) 3H7 0 1) 1002 
Asia 2,715 6 211,5 I 2(010 3 2.831 ( 605 I05 I 1163 

Soith A ,i 334 2 331 4 3t- h 37- I 2 It 31 4 429 
Fast 'il Soilhit .\sla 2.3181 4 1.7337 2.24 0 2.4411 6-7 1364 734

%orth ..\r ,t Middle I as 1,363 t !,155 I -132 1 1.2,(;2 3 0 61t 3 228 Il
Noirthern .Alrl , 329() 2114 2 386 2 423 5 35 563 31 
Western Asmi 1,133 9 - ()-|501,)04 60 272 3 120 1352 

Suh-S,ilhara\i\IIIa 050 Th; 4 2444 1(6 19 8 ()3 7 21184
West .\IA 205 2 , 31 4 504 7 25 2 11-1) 2242
(tntrAl -Alma 45(1 3 ( 2 395 1I 1 11 5 5 
1,astern and Siouhr rnil 3250 2721 3111 ") 3247 52 1 135 113 

latin Ainvrici 3,710 I 2,74 I 3.272 2 3)52 1 220 -1439 263 3
( entiral America ind (,ribbe~in 1.551 ) I.I 1 7 1.340 1 1.30 353 2 211 8 161 2 
Upper South Ain r,ic 1.7 ()q 1.241 2 1.551 7 1.673 2 529) 219 2 97,7
Lower SoIh .-\lineni 393 3 354 2 3(( -I 31111'1 3' I 12 9 44 

2000 
Consumption Surplus or Deficit 

Trend Zero Low Irend Zero Low Trend 
Pro- Income Inconme lncOmle Inconme Incomle Income

Region/Subregion duction Growth Growth Grtow th Growth Growth Growth 

(I 11(00 lnchll )III,) 

All stiud, (co( ntles 14.717 5 11,633 2 12.63t)91 11.6118 7 6.1184 1 2.077 h 28)
Asi a 4.08ll 6 2,650 1 3.860( 2 -4,599 1 2.113116 1214 896 

South Asia 531 3 51314362 54111 '-952 183 10.5 
Fast and Southeast Asia 4.157 3 2,2139 3,347 2 4.057 3 1.9434 8111 1111.1

North 	Africa Middle Last 2,6735 1.4952 2.585110 3,0722 1.171"5 fill 5 3986 
Northern Afri( 51158 335 3 6234 731) 2 1207 1176 2333
Western 	 Asia 2,167 7 1,1099 1.961 4 2.3330O 1,157 it 2063 1653 

Sul-Saharan Afrioa 9186 767 i 332 3 1.6999 21 13 363 7 711.4
West Africa 398.0 349 6 W14,6 I.1116 1 114" 4116.6 708. 1
Central Atriuia 770 456 57 3 61 ii 31 3 19.7 15.1 
Eastern and Southierii Alica 513 6 37118 4914 532(1 1391 232 18.4 

Latin America . 0.366) 8 3.711 4 4.142 4 5.317 5 2,.4114 1.5244 1.0493
Central Ameria('Id dlrlbben 2,697 6 1.644.5 1.1117 0 2.1221) 1(053 ) 7 10 6 574.6 
Upper South Amierica 3.167.2 1.677 2 2.409.6 2.732 2 1.4911) 757 6 435.0 
Lower South Aterica, 5021 390,7 .445 8 402 4 10154 56.2 39.7 

Sources: 	Food and Agriculture (Jrgaruzation of Ite United Nations (FA1) "Glohal Agriculture I'rogrammling System
Supply Utilization Ac(t(ounts rape." Romne. lone 1980; FAO. "aratoeters of Detnaold Functions. Fifth Run." 
Rome. April 1978 (coniputer printout ): FAO."Produ(tion Yearbook [apes, 1975 nd 1979," Rome, 1976 and 
1980, World Bank. 'ross Nitional Product. 1960-7P Tine Series Data l,, Countr, at Current tind Constant 
Mirket Pro (-s. W,ishiingrot, 1)C . 1979 {iotipulter printout), World Bank, /979 WorldlianhAtIa5s (Washing
ton. [)C . World Batk, 1979), dliol Ulitedl Nations, )eparttment of Inlerittiona l-conomiic and Social Affairs. 
World Population lrimsL and nPrspcts b- Countr'. 1950-2000 (S1, FSA 'SER R,33), 1979

Notes. Parts tniay not add1o totals IIeaisetof routding. A list oif the (olntires i luded in the studyn ll thirclassi
fications are gi'v.en In Appetitx I. hhile 21 

Estitmates of consuiption under zero inc(oe )rowlhi refer in tie requirertients for the 1991) ad 2000 populations 
at 1977 per c,iita 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 Deficit Population 

(million nivtril tons) (per,'ent) 

Meat 
1977 per capit il oinlti 

Less thn 6250 5.90 6 98 I08 51.6 

5250- $499 5 57 H,13 2 56 2081 

5501-. 51,249 7 14 9.33 2 19 12.9 

$1,250 or more 7 17 1938 221 14.7 

\!Igroups 35.71 4382 1114 100.0 

n1966-77 per cala )Intc uhe growth 
I ess than I perneet 5 14 5 07 007 16.0 
I- 2 9 percent 1369 14(04 035 48.9 

3- 4 9 pr(ent 6.11 1814 2.73 13.3 

5 per(ltn! or oote 1084 I5,17 5 03 21.8 

All groups 35778 43(12 804 I00.0 

Milk 
1977 pt caip!ta In(olne 

less than $25o 5515 65 13 9.28 51.6 
20.8$250- 5499 (.94 17.51 8.57 

$500- S1,24 
c
i 21 56 30.50 11.94 12.9 

$1,250 or more 44.76 5296 8 20 14.7 

All groups 131.11 166 10 3499 1000 

1966-77 per capit a income groth
 
236 16.0
less than I per(ent I1.30 1366 

11.96 48.9 

3-4 9 percent 17.30 
1-2 9 oercent 77.81 89.77 

27.88 10.558 13.3 

5perce nt or Inore 24.70 34.79 10.09 21.8 

All groups 131. 1 166,10 34.99 100.0 

Eggs 
1977 per capita income
 

Less than $250 1.03 1.03 . 51.6
 

525+-5,499 1.56 1.86 -0.30 20.8
 

5300 -51,249 2.64 2.54 0.10 12.9
 

$1,250 or In re 3.22 3.32 0.10 14.7
 

All gioups 8.45 8.75 030 100.0 

1966-77 per capita income growth
 
Less than I percent 1.13 0.93 0.20 16.0
 

1-2.9 percent 2.50 2.37 0.13 48.9
 

3-4.9 percent 2.19 2.20 0)01 13.3
 
2.63 3.25 . 0.62 21.85 percent or more 
8.45 8.75 0.30 100.0All groups 

Sources. Calculate(! from basic data in Food and Agriculture Organization of the United Nations JIAO), "Global Agri
culture Programming System Supply Utilization Accounts Tape." Rome.June 1980; FAO, "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, DC.,1979 (computer prititout); World Bank, 
1979 World Banh Arlas (Washington. D.C.. World Bank. 1979), and United Natio::s, Department of Inter
national Economic and Social Affairs, World Population Trends and Prospects by Count'. 1950-2000 (ST/ESA/ 
SFR.R/33), 1979. 

Notes. Net deficits are indicated by tinus sigts 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 I,Table 21. 
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Table 4 5 -Self-sufficiency ratios for livestock products, by region,
1973-77 averages and projections to 1990 and 2000 

North Africa/ Sub.Saharan LatinProduct/Period Asia Middle East Africa America 

Mleat 
1961-65 97 95 
 103 
 112
1973-77 
 94 89 
 103 1081990 73 62 
 77 962000 61 52 57 91 

Milk
1961-65 94 94 91 92
1973-77 93 87 
 82 
 92
1990 79 67 53 
20(X) 71 57 

91 
38 96 

Eggs
1961-65 
 95 98 
.7 100 

19 3-77 96 92 

100 

99 100
1990 96 86 
 75 
 108
2000 102 87 58 120 

1961-65 and 

All Study
 
Countries
 

105
 
101
 
82 
71 

93
 
91
 
79 
7Z
 

98
 
97
 
97
 

100 

Sources: Food andIAgriculture (Orgaiizationof the United Nations (FAO), "'Clolia Agriculture Programming SystemSuplylly
Utilization Accounts rap,' Rome, June 1980; FAO. "l'Prameters of Demand Functions, FifthRun,"Rome, April 19780(comptiter pirinout). FAO. "Production Yeartook "ap)es.1975 and 1979." Rome,1976 and
1980; World Bank. "Gross National Product. 1960-78: Time Series )ata ),Country atCurrent and ConstantMarket Prices,"
Wasliington. ).i.1979 (computer printout): WorldlBank. 1979 WorldBank Alas (Washington.D).C: World lank. 1979). and UinitedN ations. Department of International Economic and Social Affairs.World Population IrenL" and t'rost'tsb Countrv,.1950.2000 (ST/ESA 'SER.F/33), 1979.Note: Self-suffic iet ratios foar 1961-65 a' 1973-77 are computed by dividing production by production llsnet troie to reprsint iionsumption. those for 1990 and 2000 are obtained by diviling the projected produiction bV iroieted totalioiiiestic utilization, Iased on the trend income growth assumption. 
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