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The World Food Situation and 
Global Grain Prospects 

Terry N. Barr 

As we proceed further into the 1980's, growth in Africa. However, the magni- 
a review of the world food situation and tude of weather-related fluctuations and 
global grain prospects is timely. The the resulting problems should not ob- 
public tendency to view world food scure the basic facts underlying develop- 
problems only in terms of crisis has done ments in the world food situation in the 
a profound disservice to the world's past three decades. 

Summary. The basic realities of the distribution of the world's population, wealth, 
and agricultural production base are not conducive to an automatic stabilizing process 
for the world's hungry. Increasing volatility in world grain production in the 1980's 
could create a problem of major proportions. By 1990, the developed world will 
account for 24 percent of the world's population, 85 percent of the world's economic 
activity, and around 50 percent of the world's grain production and consumption. On a 
per capita basis, the developed world will consume nearly three times as much grain 
as the developing countries which account for three-fourths of the world's population. 
Increased food aid, which is essential, is not the solution to the basic problem. The 
low-income countries need a massive infusion of capital investment, research 
support, and education if they are to build infrastructures that have the capacity to 
produce, distribute, and market food supplies. Other options serve only to prolong and 
aggravate the current disparities. 

hungry. Peaks and troughs of such public 
interest do not provide an environment 
conducive to productive assessment of 
the basic problems. Food crises do occur 
but they often are only warning episodes 
of a critical underlying trend (1-5). To- 
day's world is not without a food crisis- 
witness the recent effects of weather- 
reduced production and rapid population 

From 1950 to 1980, world food produc- 
tion doubled, with the increase in the 
developing countries actually exceeding 
that of the developed countries (Table 1). 
At the same time, population in develop- 
ing countries grew at more than twice the 
rate evidenced in the developed world. 
In developed countries, food production 
nearly doubled whereas population in- 
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creased around a third. As a result, per 
capita food production increased nearly 
50 percent. In developing countries, 
where food production increased nearly 
120 percent since the early 1950's, popu- 
lation almost doubled and gains in per 
capita food production were limited (6). 
Although food production in the devel- 
oping world grew at a compound rate 
nearly 15 percent higher than the devel- 
oped world over the past three decades, 
the disparity in population growth rates 
permitted the developed countries to in- 
crease per capita food production nearly 
three times faster than the developing 
countries. 

Food production has doubled since 
1950, and during the same period world 
food trade has increased fourfold. Since 
1970, the annual rate of growth in food 
trade was about three times faster in the 
developing countries than the developed 
world, with the developed world acting 
as the major supplier of the world food 
trade. The developing countries, through 
increased food trade, have considerablv 
narrowed the gaps with the developed 
world in per capita food consumption. 

The Food and Agriculture Organiza- 
tion of the United Nations (FAO) esti- 
mates that on a per capita basis, levels 
of calorie and protein intake from vege- 
table products were very similar among 
the three major economic classes in 1977 
(Table 2). The per capita intake of 2016 
calories from vegetable products in the 
developing countries was only 264 calo- 
ries or 13 percent less than in the devel- 
oped world, but the protein intake of 
42.9 grams from these vegetable prod- 
ucts was nearly 10 percent higher. The 
major difference in nutritional levels 
among the developed, developing, and 

-- -- - 
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centrally planned countries occurs in the 
animal products, with the developed 
world consuming about five times as 
much as the developing countries, both 
in daily calorie and protein intakes. Fu- 
ture world food prospects could be 
strongly influenced by the direction the 
world, especially the developing coun- 
tries, takes to improve human nutrition. 
Greater consumption of animal products 
would lead to a more rapid increase in 
grain requirements (7, 8). 

Changing Production Patterns 

This analysis of population versus pro- 
duction trends is not new. Conclusions 
reached in the early 1970's when "cri- 
sis" reviews were conducted have not 
changed greatly over the past decade. 
What is new is a pattern evidenced over 
the past 10 years with regard to the 
variability in food production (Fig. 1). A 
simple trend analysis of food production 
data indicates that the variability around 
the trend has increased in each succes- 
sive decade since 1951 (9). 

World food production did not decline 
in any single year between 1950 and 
1970, although the developed world ex- 
perienced declines in 1961 and 1969. 
Since 1970, the world has experienced 3 
years in which production declined. The 
developing countries recorded declines 
in 1972 and 1979, whereas the developed 
world slipped in 1979 and 1980. In both 
cases, large grain reserves were in posi- 
tion to cushion the impact and world 
production recovered in succeeding 
years. The production and population 
trends of the previous two decades con- 
tinued in the 1970's as disparate popula- 

tion growth rates led to very different 
growth rates in per capita food produc- 
tion between the developed and develop- 
ing worlds. 

Most major developed countries have 
shown a strong upward trend in per 
capita food production (Fig. 2). From 
1950 to 1970, the greatest increases oc- 
curred in Europe and the Soviet Union 
as output rebounded after World War 11. 
In the United States and Canada, growth 
rates were slower because of production 
constraints imposed by government to 
avoid further accumulations of already 
large agricultural surpluses. In the 
1970's, U.S. output accelerated as land 
was returned to production, but the 
United States, Canada, Oceania, and the 
Soviet Union suffered from variations in 
weather which caused wide year-to-year 
fluctuations in output. Both Eastern and 
Western Europe continued to show con- 
sistent gains. 

With the exception of the continued 
deterioration in per capita food produc- 
tion in Africa (excluding South Africa), 
most of the developing countries have 
experienced improvement in per capita 
output, particularly in the late 1960's and 
mid-1970's. During the 1970-1979 peri- 
od, food production in 27 of the 53 
African countries was not keeping pace 
with the annual rate of growth in popula- 
tion. Eight had negative growth rates in 
food production in the 1970's. In Central 
and South America, much of the gain in 
output has been confined to Argentina 
and Brazil. In South Asia, gains associat- 
ed with the Green Revolution in the late 
1960's have been maintained in the face 
of continued rapid population growth; 
India is the outstanding example. How- 
ever, output has been subject to weather 

variation and little further gains on a per 
capita basis are evident for the region as 
a whole in the past decade. West Asia 
has experienced marked gains since the 
early 1970's, particularly in Indonesia 
and Thailand. East Asia is a high growth 
region which has used an expanded area 
and yield-enhancing inputs to boost out- 
put gains. 

Although data are limited, preliminary 
assessments indicate that China's pro- 
duction of most major food items grew at 
a faster rate than population in the last 25 
years. But per capita improvements gen- 
erally were small between 1955-1957 and 
1977-1979, with much of the gain occur- 
ring in 1978 and 1979. 

Sources of Increase in Grain Production 

Cereal grains are the most basic and 
important source of human nutrition be- 
ing used directly for consumption and as 
feedstuffs for livestock. In 1977, nearly 
50 percent of the world's per capita 
calorie and protein intake were obtained 
from cereal grains for direct human con- 
sumption (10). In addition, about 13 per- 
cent of per capita calories and 30 percent 
of per capita protein were obtained from 
consumption of animal products, exclud- 
ing fish and fish products. Thus, growth 
in world food production is closely tied 
to growth in total cereal grain produc- 
tion. 

In the 1950's, total world grain produc- 
tion grew at a 3.6 percent annual rate. 
Nearly 60 percent of this output gain was 
due to an expansion in area under utiliza- 
tion (Fig. 3). The 138-million hectare 
increase in cultivated areas in developing 
countries accounted for all the expansion 

Table 1. Total and compound annual rates of increase in food production, population, and per capita food production, 1951-1953 to 1978-1980 
and selected periods. The data exclude China. Three-year averages were used in all growth rate calculations when data were available; N.A.,  
comparable data were not available. [Source: (13), (191, and (2011 

1951-1953 to 1978-1980 Compound annual rates of increase (%) 

Item and region Total Compound 1951-1953 1959-1961 1969-1971 1973-1975 
increase annual rate to to to to 

(%) (%) 1959-1961 1969-1971 1978-1980 1978-1980 

Food production 
World 102.0 2.6 3.3 2.5 2.1 2.1 
Developed countries 95.0 2.5 3.3 2.4 2.0 1.8 
Developing countries 117.0 2.9 3 .O 2.9 2.8 3.1 

~ o ~ u l a t i o i  - 

World 
Developed countries 33.0 1.1 1.3 1.1 
Developing countries 88.0 2.4 2.1 2.5 

Per capita food production 
World 24.0 0.8 1.6 0.6 
Developed countries 47.0 1.4 2.0 1.3 
Developing countries 15.0 0.5 0.8 0.5 

Total agricufiural trade 
World 397.0 5.3 5.3 3.7 5.0 5.0 
Developed countries N.A. N.A. N.A. 4.0 3.0 2.8 
Developing countries N.A. N.A. N.A. 3.6 8.0 9.1 

1088 SCIENCE, VOL. 214 



in world grain acreage, with many of 
the developed countries actually idling 
land to limit an unwanted accumulation 
of grain stocks. Yields in the devel- 
oped countries, however, expanded at 
three times the rate of the developing 
world. 

In the 1960's and 1970's, the continued 
increase in output in both the developed 
and developing countries resulted more 
from gains in yields than from area ex- 
pansion. Nearly 90 percent of the in- 
crease in world grain output in the 1960's 
and slightly more than 70 percent in the 
1970's came from increased yields. 
These yields have resulted from in- 
creased use of fertilizer, adoption of 
higher-yielding varieties, improved pro- 
duction practices, and increased use of 
irrigation to moderate the influence of 
weather variability. However, the dis- 
parity in yields remains. Yields in the 
developed world expanded much faster 
in the 1960's than in the developing 
world. In contrast, the developing coun- 
tries continued to improve yields 
through the 1970's while the developed 
countries made little progress. In 1961- 
1962, yields in the developed world were 
70 percent higher than in the developing 
world. Nearly 20 years later, in 1978- 
1980, that disparity still remains. 

The diversity of progress among re- 
gions underscores this reliance on in- 
creasing productivity as well as area 
(Table 3). Regions such as Oceania, Cen- 
tral and South America, and East Asia 
have expanded their cropping areas or 
increased double cropping. In the United 
States, acreage that had been idled to 
limit the accumulation of excess supplies 
was brought back into production in the 
late 1970's. The slowing of area expan- 
sion of the 1970's in the developing 
world was offset by an increased rate of 
growth in yields in all but the Middle 
East and West Asia. In fact, yields in- 
creased faster in the developing world 
than for developed countries during the 
1970's. 

Although data for China in the early 
1960's are limited and difficult to evalu- 
ate, it appears that higher yields generat- 
ed most of the growth in crop production 
in that country. There was some expan- 
sion, however, in area planted for wheat 
and rice, largely because of increased 
multiple cropping. Yield increases for 
wheat, rice, and coarse grains were rap- 
id, because of improved varieties, ex- 
panded irrigation, and-particularly dur- 
ing the 1970's-increased use of chemi- 
cal fertilizer. Coarse grain yields were 
also boosted by substantial shifts of area 
from sorghum and millet to higher-yield- 
ing corn. 

4 DECEMBER 1981 

World Grain Production Prospects 

An examination of the source of gains 
in output of total grains (1 1) over the past 
three decades reveals that the con- 
straints the world faces in the future 
revolve around land, water, yield-en- 
hancing technology, and the weather. 
The basic question of input productiv- 
ity potentials-which has plagued all 
sectors of the world's economies- 
clouds prospects for world food produc- 
tion. 

For the 1980's, the reliance on produc- 

A Wor ld  f o o d  p roduc t ion  
(excluding Chlna)  

I 

tivity growth throughout the world will 
continue and may have to increase if the 
world is to maintain the growth in output 
recorded in the 1970's. Expanded har- 
vested area, which accounted for 30 per- 
cent of the production gains in the 
1970's, is unlikely to be as great a factor 
in the future. Virtually all the readily 
available, relatively fertile cropland in 
the developed and centrally planned 
countries is already in use and the pace 
of expansion has been progressively 
slower. Further expansion will require 
substantial financial incentive since it 

B Food  produc t ion  In deve loped  and 

I 
developing countr les  

1955 1965 1975 1956 1965 1975 

Y e a r  

C Popu la t ion  in deve loped  and  D Food  production and  populat lon 
developing countr les  In deve loped  countr les  

Y e a r  

E F o o d  t ion and  popu la t ion  Fig. 1. Food production and population in 

in developing count r i es  the developed and developing countries. 
(A) World food production. Production 
did not decline in any year between 1950 

120 - and 1970, but has declined in 3 of the last 
10 years. (B) Food production in develop- 
ing countries has increased steadily over 

100 - -  the last three decades, whereas in the 
developed countries production has 
slowed, particularly in the Soviet Union 
and Eastern Europe. (C) Population 
growth in the developing countries has 
continued at a faster rate than in the 
developed countries. (D and E) Although 
food production in developed and devel- 
oping countries has increased at similar 

I I 1 I I 

1966 1965 1975 
I 

rates over the last three decades, the two 
groups have not enjoyed similar per capita 

Y e a r  gains. In developed countries food pro- 
duction has increased twice as fast as population. In developing countries, population increases 
have absorbed more than four-fifths of the gain in food production, leaving little improvement in 
per capita output. 
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Table 2. Per capita food supply by economic classes and major regions and countries, 1977. 
[Source (lo)] 

Per capita calorie 
supply (callday) 

Per capita protein 
supply (glday) 

Econo~nic class and region Vege- Ani- 
table mal Total 
prod- prod- 
ucts ucts 

- . . . . ... . . . . - - .. -- . .. - -- - -- -. - 

Developed countries 2280 1073 3353 
United States 2266 1312 3578 
Canada 1938 1429 3368 
Western Europe 2267 1109 3376 
South Africa 2507 414 2921 
Japan 2399 547 2946 
Oceania 2034 1364 3398 

Developing countries 2016 188 2203 
Latin America 2111 446 2557 
Far East (excluding Japan and the 1914 114 2029 

Peoples Republic of China) 
Near East 2372 249 2620 
Africa (excluding South Africa) 2060 146 2205 

Centrally planned 2235 447 2682 
Eastern Europe and Soviet Union 2492 989 3481 
China 2141 246 2386 

World 2136 435 2571 
- - - - .- .. - -. . - -. -- - -. -- .- - 

A Developed countries i - -  . - -. -- . . - - . - 

Vege- Ani- 
table mal 
prod- prod- 
ucts ucts 
- --- -- - . 

39.3 57.7 
33.1 73.3 
35.1 66.2 
40.7 54.1 
49.8 27.3 
45.6 42.4 
34.0 73.5 
42.9 12.0 
38.6 26.8 
41.2 7.4 

57.9 15.5 
44.1 10.9 
50.9 22.7 
51.7 51.6 
51.0 11.4 
44.8 23.9 

Total 

B DeveIonlnS countries 

1950 I 9 6 0  1970 I 9 8 0  
Year 

Central and 
South America I 

- 80 -, 1 PO 

- 120 

-4 80 ' 120 

Asia 

4 80 

1 20 

I 
Africa ,100 

-. ' 80 
1950 1960 1970 1980 

Year 

Flg 2. Food product~on per caplta (A) In developed 
countries food productlon per caplta has shown an 1 upward trend of shghtly more than 1 percent slnce 
1960. However, some countries are apparently more 
suscept~ble to weather varlatlons than others. (B) In 

1960 1960 1970 1980 the developing countrieh, food product~on pel caplta 
has Increased at a 0 4 percent annual rate smce 1960 

Year Afr~ca has exper~enced a perastent downward trend 
smce 1961, whereas much of Asla and South Amell- 
ca recorded good galns In the m~d-1970's 

will have to occur in marginal areas 
where yields will be lower and costs 
higher. Increases in area in the develop- 
ing countries also are likely to be limited, 
particularly in the high population and 
land-poor areas of Asia, North Africa, 
and the Middle East. South America and 
Africa offer the best potential for area 
increases. 

In view of the limited potential for 
expansion in the effective resource base, 
accelerating the growth of productivity is 
clearly the key to the future. Since new 
technological breakthroughs are not like- 
ly to be implemented in the next decade, 
accelerated adoption of current technol- 
ogy is fundamental. The potential for 
output gains is certainly present when 
one examines differences in yields in 
various parts of the world. For example, 
Thailand, a net exporter, has maintained 
a nearly 4 percent annual rate of growth 
in grain production since the early 
1960's; with around 85 percent of the 
increase being due to increased area. 
Thailand, with its relatively abundant 
area and good tropical weather pattern, 
has not been under great pressure to 
adopt high-yielding crop varieties and 
applies roughly 9 kilograms of fertilizer 
per hectare of rice, its major crop. The 
Republic of Korea, on the other hand, 
uses the higher-yielding varieties and ap- 
plies about 200 kilograms of fertilizer per 
hectare of rice and has averaged close 
to U.S. grain yields. Korea has main- 
tained a rate of growth in grain produc- 
tion at 2.4 percent since the early 1960's 
despite some declines in harvested acre- 
age. 

However, the cost of productivity 
gains in the next decade is likely to 
continue to increase, with pices of ener- 
gy-based inputs-including fertilizer, 
pesticides, and fuels-unlikely to remain 
stable for any extended period. High- 
income growth regions may keep pace 
with such costs, but a large portion of the 
world lacks the financial resources to 
acquire such inputs even at today's 
prices. At the same time, productivity 
could be enhanced by better production 
management practices and increased 
adoption of existing lower-cost technolo- 
gy. 

The world's limited agricultural land 
base and rising costs of productivity 
gains are likely to result in some slowing 
of output growth rates noted in the past 
20 years. This slowing, coupled with the 
interannual fluctuations in production 
that the world has seen in the 1970's, 
clearly indicates that one factor will play 
a key role in future improvement in 
world food production prospects-cli- 
mate and weather variability. 
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Grain Production and Climate 

Although the complex interrelation- 
ship between food production and tech- 
nology and climate is not fully under- 
stood, a recently published study (12) 
attempts to answer questions on climatic 
change and global food production. The 

Area 
Developed 

study concludes, on the basis of a survey 
of the world's leading climatologists, 
that there is a 30 percent probability of a 
slight warming trend by the year 2000. 
This warming will have a negligible effect 
on 15 "key" crops, according to the 
study. While the expected changes vary 
from crop to crop, Canadian and Soviet 

wheat have the greatest potential for 
being affected either adversely or favor- 
ably. Improved technology is expected 
to have a much greater effect on crop 
yields than any projected climatic 
change. 

Weather or climatic variability, how- 
ever, must be viewed as a major factor in 

Developed 

Developed 
800 

Developing 

1 
fields 

Developing 

Years 

Production 
Developing 

Years 

Fig. 3. World grain in developed and developing countries. (A) Area 
under cultivation. (B) Yields. (C) Production. 

1947- 1961- 1971-1979- 1947- 1961- 1971- 1979- 
1952 1962 1972 1980 1952 1962 1972 1980 

Years 

Table 3. Sources of growth in total grain production. [Source (20)l 

Compound annual growth rates (%) 

Production Area Yields 
Region 

1961- 1961- 1971- 1961- 1961- 1971- 1961- 1961- 1971- 
1962to 1962to 1972to 1962to 1962to 1972to 1962to 1962to 1972to 
1979- 1971- 1979- 1979- 1971- 1979- 1979- 1971- 1979- 
1980 1972 1980 1980 1972 1980 1980 1972 1980 

World 
Developed countries 

United States 
Western Europe 
South Africa 
Oceania 
Soviet Union 
Eastern Europe 

Developing countries 
Central and South America 
Africa 
Middle East 
South Asia 

India 
East Asia 

Indonesia 
Thailand 
Republic of Korea 

West Asia 
China 
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significantly greater than at any time 
since the mid-1950's. More limited vari- 
ability in world grain production from 
1950 into the early 1970's can be related 
to at least three factors: a relatively 
benign weather pattern which augment- 
ed production; government acreage ad- 
justment programs which idled the more 
marginal acreage; and a rapid employ- 
ment of new technology such as hybrid 
seeds which produced well with the ex- 
isting weather patterns. 

Since the early 1970's, variability in 
crop production increased primarily be- 
cause of reversal in the trends of the 
same three factors. First, weather pat- 
terns have produced a series of record- 
setting deviations: the record U.S. cold, 
wet spring and early fall freeze in 1974; 
the most severe drought of the century in 
Europe and the Soviet Union in 1975; 
extended drought in the United States in 
1976-1977; droughts in Australia in 1980; 
and the unprecedented heat wave and 
drought in the southern United States in 
1980. At the same time, excessive mois- 
ture reduced crop production in portions 
of China and the Soviet Union. Second, 
acreage adjustments returned idled land 
to production and added marginal areas 
where crops may be more susceptible to 
disease and weather variability. And 
third, the increased cost of yield-enhanc- 
ing inputs and new technology has limit- 
ed the offsetting gains in productivity. 

No one can predict the weather, yet it 
seems clear that with the use of more 
marginal land, higher-yielding plant vari- 
eties and other selective technology, and 
with limited water resources, the world 
is forming an increasingly susceptible 
production base that will generate excel- 
lent harvests with favorable weather but 
sharply lower output with unfavorable 

Fig. 4. Per capita meat 
consumption and per- 
centage change, 1961 
to 1980; EC, Europe- 
an Community. 

weather patterns. Irrigation systems, in- 
creased mechanization, and better man- 
agement practices have reduced vulnera- 
bility in many countries. However, fur- 
ther technological breakthroughs are not 
likely to be implemented in the near term 
but may become more feasible with im- 
proved economic conditions or in- 
creased incentives. This volatility in 
world production is likely to generate 
increased problems in the coming dec- 
ade. 

With the underlying growth rate in 
world grain production unlikely to ex- 
ceed the average pace of the 1970's by 
any significant margin without the be- 
nign weather patterns of the 1960's, the 
forces that will shape consumption 
growth in the future hold the key to the 
magnitude and distribution of the imbal- 
ance or gap between production and 
consumption that may evolve by the 
1990's. Population growth and other de- 
mographic factors coupled with world 
economic conditions and government 
policies will determine the consumption 
patterns that will evolve in the 1980's. 

Population and Economic Growth 

World population growth was the sin- 
gle most significant factor providing im- 
petus to rapid increases in demand for 
total grains over the past three decades. 
Although population growth was not 
evenly distributed, and many areas sim- 
ply could not provide the grain to keep 
pace with population increases, it seems 
certain that the population factor ac- 
counted for about half to two-thirds of 
the increase in grain consumption over 
the past three decades. 

Population growth may slow some- 
what, but the pattern is not going to 
change greatly in the next decade (13). 

By 1990, more than 75 percent of tht  
world's population will reside in the de- 
veloping world, including China (Table 
4). Population increases in the develop- 
ing world will account for 90 percent of 
annual increases in world population ex- 
pected over the next 10 years. In the 
decade of the 1980's, the world's popula- 
tion is projected to increase by about 86 
million people per year (13). 

Population growth in the developed 
countries continued to slow in each dec- 
ade since 1950. The developed world, 
including the Soviet Union and Eastern 
Europe, is likely to continue to grow at 
less than a 1 percent compound annual 
rate through the 1980's, adding 9 million 
people per year. In contrast, the devel- 
oping world population-exclusive of 
China-is likely to continue to grow at 
around the 2.5 percent level evidenced 
over the last 20 years. These countries 
will add more than 65 million people per 
year to the world population over the 
next 10 years. China's population growth 
rate is likely to continue declining to- 
ward 1.2 percent per year, However, 
China still will add an additional 12 mil- 
lion people per year in the 1980's. 

These population gains will continue 
to add to the total demand for food. and 
will be compounded by the small in- 
creases in per capita caloric food re- 
quirements associated with the coun- 
tries' changing age composition. As a 
result, growth in grain consumption in 
the 1980's attributable to population 
growth will very likely match that of the 
1970's. 

While population increases have been 
dominant in the Dast decades in increas- 
ing grain consumption, a growing share 
of the increases in world grain consump- 
tion has come as a result of economic 
conditions and improved diets. Econom- 
ic growth, particularly in the 1960's and 
early 1970's, generated average annual 
increases of 3 percent in real per capita 
incomes. This increasing affluence cou- 
pled with low relative commodity prices 
accelerated indirect grain consumption 
and led to dramatic shifts in diets. 

A most striking feature of the changing 
world food situation since 1960 is the 
dramatic increase in meat consumption, 
particularly poultry and other animal 
protein (Fig. 4). This transition, which 
has been a characteristic of increasing 
affluence in all parts of the world, has 
been most apparent in the centrally 
planned countries and many of the oil- 
producing and high-income, rapidly de- 
veloping countries. 

World meat consumption grew at an 
annual rate of close to 3 percent since the 
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Table 4. World population, actual and projected. [Source (13)] 

Compound annual growth Absolute population Annual increase in people 
rates (%) (millions) (millions) 

Region or country 
1960- 1970- 1980- 1970 1980 1990 1960- 1970- 1980- 
1970 1980 1990 1970 1980 1990 

Developed 
United States 
Canada 
Western Europe 
South Africa 
Japan 
Oceania 

Centrally planned 
Eastern Europe 
Soviet Union 
China 

Developing 
Central and South America 
East Asia (excluding Japan and China) 
South Asia 
Africa (excluding South Africa) 

World total 

early 1960's and poultry consumption at 
5 to 6 percent. High-income countries in 
North Africa and the Middle East in- 
creased poultry consumption 10 percent 
annually during the 1960's and 20 per- 
cent annually in the past decade. Japan, 
the Soviet Union, Eastern Europe, and 
the high-income East Asian countries 
registered phenomenal gains in per capi- 
ta poultry and total meat consumption in 
the past 20 years. However, their levels 
of consumption remain well below that 
of the United States. 

This shift from direct consumption of 
grains to indirect consumption-that is, 
livestock product consumption-implies 
increased demand for feedgrains, oil- 
seeds, and other feedstuffs. Five calories 
of grain products, on the average, yield 
only one calorie of livestock product. 
Even the most efficient converters of 
grains-poultry-involve a three- or 
four-to-one ratio. While forage consump- 
tion can offset grain requirements, there 
remains a limited land base for most 
countries. Feed use as a percentage of 
total grain and oilseed production in- 
creased sharply in the 1960's (from 43 to 
50 percent of production) and held even 
in the face of rising prices through the 
1970's. 

Prospects for economic growth in the 
1980's appear less favorable than in the 
1960's and early 1970's. A slower growth 
period plagued by persistent problems of 
inflation and unemployment is likely in 
the early 1980's. However, the pattern of 
economic recovery will vary from coun- 
try to country. Diet shifts are likely to 
continue, though at somewhat slower 
rates in high-income and rapidly growing 
areas, offsetting a somewhat limited 

growth in lower-income areas. In the 
developing countries, growth in grain 
consumption is likely to remain near the 
rates of the past two decades. In the 
lowest-income countries, problems are 
likely to become worse unless favorable 
weather continues, because these coun- 
tries lack the indigenous production ca- 
pacity and financial reserves to purchase 
the substantial grain or yield-enhancing 
inputs that are needed to keep pace with 
population growth. 

Policy Limits to Consumption Growth 

The final ingredient in the potential for 
growth in grain consumption in the 
1980's is government policies. The Sovi- 
et Union made overt policy decisions in 
1972 to enhance domestic consumption 
by means of trade rather than modify 
plans for consumption gains in the face 
of a reduced harvest (14). The Soviets 
have continued to pursue that objective 
through the 1970's. China recently 
opened its doors to increased imports. 
Adjustments in the European Communi- 
ty have altered grain production and 
trade patterns, both within and outside 
the European Community. At the same 
time some countries, such as Japan, 
have limited the expansion in wheat con- 
sumption with internal price levels well 
above world markets. All of these ac- 
tions have served to create an increas- 
ingly interdependent world economy 
which in recent years has been buffeted 
by oil price hikes, wide swings in ex- 
change rates, and volatile commodity 
markets. As we look toward mid-decade, 
a significant shift toward protectionism 

and insulation can be envisaged that 
would be designed to limit the vulnera- 
bility of many importing countries. 

Agricultural trade has been an area of 
particular concern for both importers 
and exporters. Currently some 55 to 60 
million metric tons of grain are sched- 
uled to move under bilateral or multilat- 
eral agreements which will effectively 
insulate these grain movements from 
market fluctuations. This constitutes 
nearly 30 percent of the world's wheat 
and coarse grain trade. This has the 
effect of forcing the rest of the world to 
make adjustments to production short- 
falls or windfalls within a much smaller 
total trade volume with a resulting in- 
crease in the potential volatility of world 
grain prices. A continuation of these 
trends could be particularly damaging for 
the more vulnerable, less-affluent coun- 
tries and could dramatically alter the 
pace of growth in consumption as each 
country is forced to reappraise its pos- 
ture in world markets. 

Grain Prospects for the 1980's 

From the foregoing review of the fac- 
tors that determine the potentials for 
growth in world grain consumption, it is 
clear that grain prospects and the world 
food situation are not merely questions 
of the technology to produce, nutritional 
requirements, and population. However, 
the complexity of the international food 
and agricultural system should not be 
permitted to interfere with identification 
of the fundamental problems the world is 
to face in the future. 

Although a more complex analysis of 
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global food balances would be necessary 
before postulating specific solutions, a 

ment in per capita consumption. Howev- 
er, distribution of world food supplies 

expand consumption levels through pur- 
chase of yield-enhancing technology or 
direct purchase of grain in world mar- 
kets. 

In coming years, the rate of growth of 
Chinese grain production is unlikely to 
exceed historical growth rates, although 
a declining population growth rate may 
permit a small gain in per capita supplies 
(16). Little further expansion of cultivat- 
ed area is expected and opportunities for 
increased multiple cropping are limited. 
Growth in grain production must come 
almost exclusively from higher yields. 
However, if current policies continue to 
stress improved consumption levels, 
China will be a major bidder to the limit 
of its uncertain financial reserves for 
available world grain supplies. China 
simply lacks the production base and 
infrastructure to keep pace with both 
population growth and improving diets. 

The remaining 48 percent of the 
world's population in the low-income 
developing countries not only lacks a 
current production base to maintain per 
capita production gains but also does not 
have financial reserves to aggressively 
bid grain out of world markets in periods 
of tight world supplies (17). The gap has 
persisted over the past 10 years and can 
only become worse given potential popu- 
lation growth, the increased cost of high- 
er-yielding technology and inputs, and 
the economic conditions likely to prevail 
in the 1980's. It is estimated that the 
current economic slowdown in the de- 
veloped countries and oil price adjust- 
ments have reduced exchange earnings 
of the low-income developing countries 
by $6 billion (18). It is further estimated 
that each $1-per-barrel increase in the 
price of oil will add $2 billion to the 
import bill of these countries. This drain 
on financial reserves limits not only grain 
purchases but also the progress on build- 
ing an infrastructure that could handle 
increased imports or distribution of do- 
mestic production. Many of the low- 
income countries lack the logistical capa- 
bility to move grain to their people even 
if it were given to them. 

This review of the past three decades 
and the prospects for the 1980's serves 
only to reinforce earlier findings and to 
introduce an additional element that will 
serve to aggravate the prospects for the 
world's undernourished and hungry. In- 
creased variability in production is a 
double-edged sword that could cut deep- 
ly irrespective of the direction of the 
swing without increased international 
cooperation in confronting the underly- 
ing factors. 

When an exceptional or windfall pro- 
duction year occurs, it does offer a great- 

simple trend analysis of production and 
consumption patterns in key areas of the 
world for the period 1960-1980, and an 

was not consistent with the world popu- 
lation distribution and growth. Prospects 
suggest that the imbalance for nearly 50 

extension of the trend to 1990, presents 
the world's dilemma very effectively in 
terms of the magnitude and distribution 
of the food gaps by regions (Fig. 5). 
Alternative assessments of world grain 
prospects for the 1980's can be derived 

percent of the world's population will 
only become increasingly severe in the 
1980's. 

The developed countries, excluding 
the Soviet Union and Eastern Europe, 
will continue to be the surplus suppliers 
to the rest of the world. The Soviet from this basic trend analysis by adjust- 

ing, on the basis of an evaluation of the 
factors already identified, implied future 
projected growth rates for production 

Union and Eastern Europe, and to some 
degree China, are an enigma because of 
internal political influences in the food 
consumption trends. Since 1972, the So- 
viet Union has attempted to meet a com- 
mitment for improved diets for its peo- 

and consumption. Some recent analyses 
have indicated a stronger rate of growth 
in consumption and thus larger and more 
significant gaps that put additional pres- 
sure on the developing world (15). Con- 
versely, a more rapid rate of production 

ple, particularly increased meat con- 
sumption. If this pattern continues, the 
Soviet Union will remain a major import- 

growth coupled with slower population er of grain and in years of shortfall will 
gains may alleviate the near-term prob- 
lem. 

The basic conclusions of the simple 

be a major participant in bidding for 
available supplies. 

High-income developing regions, such 
as the Republic of Korea, Hong Kong, 
Singapore, Taiwan, and others, have 
the financial resources to continue to 

unadjusted trend analysis suggest that 
the world can indeed produce sufficient 
grain to permit some limited improve- 

Developed countries 
. (excluding Soviet  Union 

and Eastern  Europe) 

Productiw 

1 1 6  percent  o f  wor id  popula t ion  

Sov ie t  Union a n d  
E a s t e r n  E u r o p e  

3 0 0  

2 0 0  

V) 

0  .- 
.g r o o  - 
0 
E 
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8  percent  of  wor ld  popula t ion  
I , 1 I I I 1 1 
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Fig. 5. Total grain production and consumption, and food gaps projected to 1990. 
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er opportunity for the lower-income 
countries to purchase more grain or re- 
ceive more concessional sales. This 
serves to boost the consumption levels 
of the low-income countries possibly at 
the expense of increased dependence on 
foreign trade. However, the response 
from countries experiencing unwanted 
accumulations of stocks and low prices 
is quite different. These countries expe- 
rience cost-price squeezes that make 
farming unprofitable. The solutions to 
date have been a combination of in- 
creased government subsidies or conces- 
sional sales or acreage adjustment pro- 
grams that idle productive capacity. 

Current inflationary prospects and the 
need to control government outlays in 
many countries could limit the policy 
options available. Weaker demand in the 
face of large production could lead to 
declining real grain prices. The result 
could be succeeding years in which acre- 
age is idled and grain is successively 
more expensive in relative terms. The 
increasing use of grain reserves as one 
buffer to insulate excess supplies in the 
market has proved to be an effective 
method of transition to be used before 
acreage adjustments occur. However, 
successive years of large world produc- 
tion or weak demand could erode the 
effectiveness of this method as these 
reserves approach unacceptable levels. 
In addition, it should be remembered 
that reserves designed for other than 
emergency food aid are price-enhancing, 
with price triggers at levels that are likely 
to limit opportunities for the poor coun- 
tries in world markets. Even food aid 
reserves are not a solution to the world 
food problem of inadequate long-run 
consumption levels in poor countries; 
they are only a stopgap stability mea- 
sure which does not fundamentally 
change the underlying longer-term 
trends. 

When shortfalls occur, the world mar- 
ketplace makes grain available to the 
highest bidder; in the event of an ex- 
treme shortfall a developed country may 
limit exports. In either event, the lowest- 
income countries are least likely to ac- 
quire necessary supplies. Historical evi- 
dence indicates that as incomes increase, 
people consume less grain directly and 
substitute livestock products for grain in 
their diet. Thus, the livestock inventory 
serves in part as a grain reserve which 
could be liquidated in extreme condi- 
tions. However, even in periods of short- 
fall, the affluent countries can bid away 

the grain supply to satisfy their prefer- 
ence for meat. In addition, bilateral grain 
agreements serve to protect a significant 
share of the available supplies for the 
more affluent countries, making the re- 
maining market volume smaller and thus 
prices more volatile in years of reduced 
production. 

In the last 20 years, the largest short- 
fall in world production (1972) resulted in 
a draw down in world stocks of 42 mil- 
lion metric tons. But world grain stocks 
throughout the period never fell below 
140 million metric tons including work- 
ing and pipeline stocks. Grain supplies 
are available in the world to cover short- 
falls, but the pricing mechanism limits 
the participation of low-income coun- 
tries. When the ratios of grain stocks to 
utilization go below 15 percent, prices 
begin to increase to ration available sup- 
plies. The concern with low ratios of 
stocks to utilization is not that of having 
insufficient grain to feed the world, but 
the inability to distribute it effectively in 
the lower-income areas. 

The basic realities of the distribution 
of the world's population, wealth, and 
agricultural production base are not con- 
ducive to an automatic stabilizing pro- 
cess for the world's hungry. By 1990, the 
developed world will account for 24 per- 
cent of the world's population, 85 per- 
cent of the world's economic activity, 
and around 50 percent of the world's 
grain production and consumption. On a 
per capita basis, this part of the world 
consumes more than three times as much 
grain as the developing countries, includ- 
ing China, which account for three- 
fourths of the world's population. Any 
solution under these constraints will re- 
quire a greater degree of international 
cooperation and flexibility than has been 
evident to date. 

This cooperation must come in areas 
other than food aid and grain reserves 
which, while critically needed in many 
years, only serve to mask the underlying 
problems. The low-income countries 
need to build internal infrastructures that 
give them the capacity to produce, dis- 
tribute, and market grain. This will re- 
quire each country to invest significant 
capital in all sectors of its economy in- 
cluding grain handling and transportation 
systems, chemical inputs, and irrigation 
systems. It will also require increased 
research support and education to imple- 
ment existing technology in areas such 
as multiple cropping and higher-yielding 
varieties. 
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