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FOREWORD

Food enough has been a chief concern
of most of mankind throughout most of man's
history. Only in recent times and for only
a few of the world’s people has the specter
of hunger been driven over the horizon,

In this last third of the twentieth century,
the question of the world's food supply has
achieved a new urgency. Thanks to improving
health practices, world population is increasing
rapidly, especiaily in the less developed coun-
tries. This, together with dwindling surplus
stocks, has led some to believe that needs for
food will quickly outrun potential supplies,

The Economic Research Service has made
a2 number of studies pertaining to the world
food situation, Some, like *‘The World Food
Budget, 1970, compared projected supplies of
food with needs based on standards of minimum
diets. Others compared the needs for food aid
in rthe less developed countries with our own
capacity to produce on our diverted acreage of
cropland. Each of these, and others as well,
has been used to appraise the world food sit=
uation. Each, when considered in the light of
irs basic assumprtions, has made useful con-
tributions to our understanding, But each often
has been used withour careful regard to these
basic assumptions, methods of analysis, and
limitations of application,

This study is a careful new loo'c ahead
t0 1980 ar the world food situarion as reflected

in projected supply of and demand for grains.
Grain is used as an indicator of the world
food sitation because mostof man’ s food comes,
either directly or indirectly, from grain.

This study differs from previous ones in
two important respects. Preseni and projected
supplies of grain for the whole world are con-
sidered, Grains produced in the developed im-
porting countries are as important to total sup-
ply as producrion in the less developed coun-
tries, or in the major exporting countries.

Second, in this study, economic demands
for grain are related to economic growth gen-
erally, which comes in part from increased
agricultural production, especially in the less
developed countries, Thus, growth in agricul-
tural production and in incomes become key
variables in the analysis of the demand for
food. In contrast a fixed standard of minimum
diets was used in some earlier work,

The quantitative estimates for specific
time periods are based on assumptions which
may not be fully realized, as is true with any
projection; nevertheless, thig study takes into
account the many complex world relationships
more fully than previous studies. The impli-
caticns of this study are imporeant for coun-
tries with food deficits and for those exporting
grain, They are particularly important in the
formulation of assistance plans and U.S, farm
policies,

M. L. UPCHURCH
ADMINISTRATOR
ECONOMIC RESEARCH SERVICE
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SUMMARY AND CONCLUSIONS

Much attention has been given recently to
the world food problem,lnterestand concernhag
been focused on the situation in the less devel-
oped countries and on whether the world will be
able to preduce enough food to sustain probable
increases in population and to support desired
or satisfactory rates of economic development.

This report deals with production angd
atilization of grains, Most of man’s food comes,
directly or indirectly, from grains, so that
trends in grain production and consumption
fairly represent trends in the total food situation.

Data for the 1959-61 period and for
1964765, and projections to 1970 and 1980 are
presented for grain production, consumption,
and trade. Grain production and consumption
prospects for groups of countries and regions
are analyzed separately and combined to form
a world picture. The geographic breakdown
employed in this study is as follows:

I. Less Developed Countries
India
Pakistan
Net grain exporters
Others (excluding net grain
eXporiers)

I, Developed Countries

United States

Grain exporters (less the

United States)

Eastern Europe (including the USSR)

Others (free world)
III. Communist Asia
This approach enables us to distinguish between
proepects for agricultural development in the
developed and less developed countries, and
between commercial and noncommenrcial trade
in grains,

The conceptual framework for this study
d1ffe_rs in several ways from that for previous
studies, Thus, it may seem to the reader that

the conclusions of this study are at odds with

those of earlier reports., This is not so when
one takes into account the differences in the
assumptions and estimating techniques used,

il

Earlier studies assumed that per capita
food consumpticn in the lesg developed countries
would increase at a specified rate and reach
certain nutritional targets by some specified fu-
ture date, In contrast, this study shows how per
capira food consumption rises as production, in-
come, and the demand for food increase, Thus,
we deal with a more realistic set of economic
demands than those based on whar mightbe con-
sidered nutritionally desirable.

Some earlier studies compared projected
grain import needs of the less developad coun-
tries, calculated on the basis of certain nu-
tritional rargets, with projected production in
the United States alone, They did not take into
account production trends in the rest of the
world, as rhiz study does. Thus, results of this
study differ from those of earlier ones, But if
one should use the data in this study to make
the same comparison as these made in such
earlier reports he would arrive at a similar
conclusion.

This study confirms the results of other
studies that indicate that future grainimport re-
cuirements of the less developed countries are
likely to increase considerably, In 1959-61, the
grain imperting LDC's imported 20,7 million
metric ons of grain annually, one-third of which
was ona concessional basis, In 1964/65, the same
countries produced 209 million metrie twons and
imported 29.0 million metric tons, over one-half
of which was on concessional terms, By 1970 the
grain importing LDC s will produce 246 million
metric tong and are expected to need 30,7 mil-
lion metric tons of grain imports,

In 1670, total world supply of grain will
about be in balance (the excess of production
over disappearance of about & 0 7 million
metric tons is so small in relation to the totai
that errors in estimation or vagaries of weather
could easily shift thebalance), Thisnearbalance
is achieved with 158 million acres harvestedfor
grain in the United States. This compares with
150 million acres harvested for grain in 1964 /65,

If the historical rates of increase in grain
production in the LDC’s were to contihue to
1980, they would require berween 54 and 58
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miilion metric tons of grain imports. If the
rate of increase in grain production were mod-
erately improved, the LDC's would require
52 million tons of grain imports by 1980, If
the rate of growth of grain production gradually
accelerated 10 4 percent annually by 1975 and
continued at that rate to 1980, the LDC's would
regiire abour the same import levels as in
1964/65. But because of the very large inputs
that would be required, this rate of growth is
viewed as most unlikely,

Some improvement in average diets would
be possible under each of these rates of increase
in food production in the less developed coun-
tries, with the grain imports that are projected,
However, only when the rate of increase in grain
production accelerates 1 4 percent per year by
1975 and continues at that rate will the less
developed countries meet average minimum
calorie standards by 1980.

Protein consumption also would increase
under each assumption, but the protein may be
of inadequate gquality. Further gains in protein
consumption would be required to provide nu-
tritionally adequate diets.

In spite of the likelihood of growing grain
imports by the LDC's, it is projected that the
world would have a significant surplus of grain
in 1980 if 186 million acres were harvested for
grain in the Unired States. This surplus ranges
from 30 million tons if grain production in the
L.DC's conrinued to increase at historical rates
up to about twice that amount if the LDC’ s were
to achieve a 4-percent rate of growth in grain
production.

The projections to 1980 of U.S. production
and exports are based on world prices at about
the average level of the past 3 years, Harvested
grain acreages are assumed (o be 186 million
acres in 1980, compared with about 165 million
acres in 1967,

If the United States pursues supply manage-
ment policies tobalance world grain supplies and
demands at prices at about the average level of
the past 3 years, it could maintain or increasge
slightly its historical share of worid grain trade,
However, only abour 165 miliion harvestedacres
of grain would be reguired. These levels are well
below the acreape levels that could be achieved,
even in a shorterun period,

The results of this study imply that the
world probably will continue to have excess pro-
duction capacity by 1980, Any problems of food
shortages would arise out of the distribution of
productive capacity or of commodities among

iv

countries. The production capacity of the devel-
aped countries will grow regardless of growthin
the LDC’s. The proportion of that capacity which
is used will dependon production and trade pros-
pects, and government policies.

The projection that production will exceed
use is not likely to materialize. Production ang
use are likely 1 be balanced through some com-
bination of the following measures: (1) reduction
of trade barriers, particularly by the developed
importing countries, which could increase total
use of grain, (2} limitation of potential production
by some kindof restraints, or {3} continued shar-
ing of concessional exXports to the importing
LDC's and (4) perhaps somewhat lower prices.

The analysis alsc suggests that maintainit,,
stable world grain prices will continue to he a
problem, Increased production in the developed
importing and exporting countries other than
the United States could add to the world grain
surplus, A resulting downward pressure on
prices might be avoided byarrangements among
nations for sharing the task of restraining supply
and supplying the concessional markets,

The size of the agricultural development
task in the less developed countries is tremen-
dous. A near doubling of the historical rates of
growth in food production would be required if
these nations are to break their dependence on
food aid, reach minimally acceptable levels of
food consumption by 1980, and achieve higher
rates of economic growth. This would require
unprecedented rates of change in resource
commitments, It would require massive efforts
by many developing nationg and conrsiderabile
assistance from developed countries. The re-
sources that would be required arefar in excess
of present levels of invesoment in agricultural
development,

Improvement in rates of growth in food
production in the less developed countries will
depend on the will and ability of these nations
o take needed steps, It will require extremely
large increases in (a) the availability and use
of a wide variety of such production inputs as
ferrilizer, water (irrigarion}, pesticides, ma-
chinery, and, where possible, land; (b) public
and private investmenr in research to create
the technology and trained personnel required
to get the needed gains in agricultural pro-
ductivity; and {(c} investments to create the
marketing, storage, and transportation systems
required to support the desired agricultural
production revolution and to provide the in-
centives 10 bring it abour,
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WORLD FOOD SITUATION
PROSPECTS FOR WORLD GRAIN PRODUCTION, CONSUMPTION, AND TRADE

Martin E. Abel and Antheny S. Rojko*
Economic Research Service

INTRODUCTION

There is great interest in whether the
world will be able to produce enough foed to
sustain likely increases in population and to
support desired or satisfactory rates of €C0-
nomic development. This is one of the most
complex and important problemsg facing modexn
man. A wide variety of factors thar affecr food
production, consumption, and trade must be
dealt with simultaneously, These include the
natural resocurces of nations, the science and
technology of making resources more produc-
tive, a wide range of economic and political
factors, and the cultural andinstitutionalfactors
that condition human behavior,

The world food sitvation has for centuries
been dynamic, Population has been continuously
changing. So too has the cultivated area. Crop
and livestock yieldshave gone up, and in some
areas of the world have increased sharply.
Changes among countries in agricultural pro-
duction, economic growth, and trade in ag-
ricultural products have been marked,

It is not change per se that creates prob-
lems, Rather, problems are created when the
rates of change among several factors get cut
of balance. The world is changing faster to-
day than at any previous time, As the rate of
change accelerates, it becomes increasingly
difficult to maintain desired balances among
many variables.

* The authors wish to express their appre-
ciatien to M, L. Upchurch, Administratwor, Ec-
onomic Research Service, for his wise guid-
ance and counsel; to Luther G, Tweeten. Okla-
homa State University, for his excellent com-
ments which greatly improved the srudy; and
1o Quentin M, West and the staff of the Foreign
Regional Analysis Division, Economic Research
Service, for their assistance in the preparation
of this study.

The scientific and technological revelu-
tion, which started in the developed countries
over a century ago, has only recently reached
many less developed countries. One of the most
dramatic examples of how science and tech-
nology can rapidly accelerate rates of change
is the growth of population. From man's be-
ginning (and archeologists now tell us this was
more than a million years ago) to the start of
this century, population grew to one billion,
In the last 66 years, two billion more people
have been added. It is now estimated that,
by the year 2,000, another three billion people
may be added to the three billion now on earth,

The presentand anticipated upsurge in pop-
ulation growth rates refleces the impact of
science and technology on reducing dearth rates,
This phenomenon has been particularly striking
in the yearg following World War II, It is most
marked in the less developed countries where
there has not been a reduction in birth rates
to match the sharp decline in death rates,
It is estimated that the death rate in Ceylen
dropped by 40 percent in one year due to the
use of DDT. Malaria has been virtually elim-
inated from India, resulting in a sharp increase
in average life expectancy. The lives that have
been saved by the rapid adoption of public
health measures and other medical advances
throughout the less developed world are now
threatened because food production has not
adequately kept pace with population and in-
come growth.

Serious problems of food adequacy and
economic development arise when the population
growth of a country persistently exceeds the
rate of growth in food production or the ability
to purchase food from outside sources, (Another
rype of food problem--that of surpluses--arises
when a nation's preduction capacity greatly
exceeds available domestic and foreign outlets.)
The solution t the problem of inadequate food
supplies lies in three basic areas: (1} reducing
the rate of growth in population, (2} expanding
food production through increasing cultivated
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area and yields, and (3) developing che economic
capacity to purchase needed food supplies.
Usually all three approaches are involved,
although the relative importance of each may
vary among countries,

Many analyses bearing on the question of
the world capacity to produce sufficient food
have been done by the Economic Research
Service, 1/ other agencies of Government, and
individuals and institutions. 2/ Each of these
studies differed from the others ir terms of
scope and the assumptions userd This study
presents another in a series . analyses by the
Economic Research Ser”ice of tue prospective
world food situation.

This study projects to 1980 levels of world
production, consumption, and trade for all

grains. The significance of the projections are
revealed in terms of world food supply and
needs, internationazl trade, and implications for
U.§. agriculture,

1/ Lester R. Brown, Man, Land and Food,
FAER 11, ERS, USDa, 1963; The World Food
Budget, 1970, FAER 19, ERS, USDA, 1%64;
Quention M, West, ‘' Foreign Supply and Demand
Projections: Outlook for U.S. Agricultural Ex-
ports,”’ Journal of Farm Economics, Vol. 48,
No. 5, Decembexr 1966,

2/ For example, Agriculwural Commodity
Projections for 1970, FAO, Rome, 1962: and
The World Food Problem; Report of the Panel
on the World Food Supply, President's Science
Advisory Committee, Vol, [ and I, The White
House.

CONCEPTUAL FRAMEWORK

This analysis limits itself to the inves-
tigation of production, consumption, and trade
prospects for grain. Grains directly and in-
directly account for the bulk of the total world
food supply. Thus, prospecrs for grains area
good indicator of those for total food situation.

The geographic unit of inquiry is the
world subdivided into several countries and
regions as follows:

I. Less Developed Countries
India
Pakistan
Net grain exporters
Orters {excluding netgrain exporters)

II. Developed Countries
United States
Exporters (less U.S.)
Importers (free world)
Eastern Europe (including USSR)

III. Communist Asia

Estimates of grain production, consump-
tion, and trade for groups of countries were
derived by making separate estimates for in-
dividual countries and aggregating to get a
group estimate,

The less developed countries are con-
sidered separately because they have had the
poorest record for increasing per capita food
supplies. Among the less developed countries
(1.LDC's}, India and Pakistan are analyzed sep-
arately because together they accountfornearly
one-third of total grain imports by the less

developed grain importing countries, Grain im-
ports by India and Pakistan are almost entirely
on concessional terms, whereas a significant
portion of grain imports by the other less de-
veloped importing countries is on commercial
terms., Prospects for agricultural development
in India and Pakistan have a very significant
effect on future total grain imports by the de-
veloping countries, particularly on concessional
imports.

The less developed grain exporting coun-
tries (Argentina, Mexice, Burma,Thailand and
Cambodia) are considered separately because
they have had a reasonably good rate of increase
in production and exports. Further, they compete
with developed exporting countries (Australia,
Canada, France, South Africa and the United
Siates) in commercial world markets.

The developed countries include the United
States, grainexporters that compete with the U5,
for commercial world markets, the importing
countries outside the Communist-bloc, and East-
ern Europe and the USSR. Past and prospective
grain production and trade situations between
the United States and competing developed
exporters are compared.Production and trade
developments in the other developed free-world
countries provide a picture of past and pros-
pective commercial world grain imports. East-
ern Europe and the USSR are of special interest
because these nations switched from being net
exporters to net importers of grain in the early
1960's. Future grain production and trade pro-
spects for this region will have an important
bearing on the world grain production and com-
mercial trade,
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Communist Asia 1s included in the anal-
ysis to complete the world picture. Informa-
tion on agricultural development in this area
is especially limited, and so too is the basis
for long-run projections, However, inclusion
of Communist Asia in the analysis gives a
complete accounting of world grain production
and consumption and trade,

A consistent economic framework is used
to relate the rate of growth in agricultural ocut~
put to the rates of growth of income and the
demand for food. This is particularly relevant
to the developing countries where agriculture
accounts for a very large proportion of total
economic activity, Of course, total demands for
food include the influences of growing popula-
tions.

The agricultural sector provides a large
and growing market for Nonagriculmurally pro-
duced goods in the LDC’s, both production and
consumption items. Also, agriculture provides
many raw materials for industrial production
and export. An acceleration of the rate of growth
in agricultural development not only provides
moere food and fiber to rural people, but (2) in-
creases the demand for industrial products, and
(b} increases the supply of agricultural raw ma-
terials with which to increase industirial pro-
duction and exports. An attempt has been made
in this study to relate growib in income in the
agricultural sector to increases in the rate of
growth of agricultural output. Such accelerated
economic growth increases incomes and the
demand for food. {This relationship is shown
in table 8 where growth rates in consumption
vary directly with growth rates in production,)
The interaction between agriculture and in-
dustry is not fully axccounred for. But this omis~
sion is of minor significance in the total in-
come picture because of the predominance of
agriculture in the economies of the LDC's,

If the rates of growth of agricultural out-
put were to double over a given peried of time,
the rates of growth of total income and con-
sumption would increase significantly. That is,
per capita demand for food would increase ag
per capita income rose. Thus, for a country
that is a net importer of food, the absolute
decline in imports resulting from increased
domestic production would be less than the
absolute increase in production. A more de-
railed description of the production-consumption
model employed in this swdy is given in Ap-
pendix A,

The rates of growth in population used
in the projections are the U.N, population
projections as modified by FAO and used in

their projection studies, FAO has adjusted the
[N, base period population upward on the basis
of information avallable gince the U.N, popula-
tion projecticns were made. FAQO uses the
medium growth rate assumption of the U.N,
applied to the adjusted population base, The
projections reflect the influence of present
and likely population contrel programs, Al-
though these projections assume there will be
greater efforts In family planning, population
growth rates will not be affected much in the
next 15 years, A gtabilization of the upward
trend in population growth rates is projected for
some regions and a decline in population growth
rates is projected for other regions by 1980,
Thus, the population projections used in this
study do not attempt to minimize the impact of
population growth on the demand for fooed,

Projections to 1980 of grain production,
consumption, and trade are made for the less
developed countries under alternative assump-
tions concerning the rate of growth in their own
grain production. Consideration is given to both
grain used directly for food and that used for
livestock feed. The latter will become increas-
ingly important for a number of less developed
countries. The demand for feed grains will in-
crease as the demands for livestock products
grow with rising incomes,

The projections for the developed countries
are made cn the basis of the mostlikely rates of
growth in grain production and consumption as-
suming (a) world market prices of grains re-
main at about the average levels of the past
3 years and (b} that excesses of production over
consumption would be withheld from markets;
i.e,, grain stocks would increase,

These assumptions enable us to examine
what would be the likely levels of utilization of
grain production capacity of the developed coun-
tries. This approach enables us to project sur-
pluses or deficits that result from the assump-
tions employed, and to examine the sources of
adjustments that may be needed in production,
consumpticn, and trade.

The projected levels c¢f production are
determined mainty by economic, political and
technological factors, not by fixed physical
capacities, The developed countries could, of
course, produce considerably more grain thanis
indicated by the projections. Much more of their
potential production capacity would be used if
they had additional incentives or accelerated
programs of agricultural development,
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For the developed countries, most of the
future increases in the demand for grains will
be for graine used as feed ag opposed to grains
used directly for food. Incomes in the developed
countries are high and rapidly increasing, This
significantly increases the demand for livestock
and livestock products and thus the demand for
grain used for feed. The rapid growthin the de-
mands for livestock products is projected to con-
rinue.

For the United States, the projections of
grain export availabilities represent the dif-
ference between production and total domestic
consumption. Total grain consumption in the
United States is projected to increase at rela-
tively rapid rates, reflecting continued growthin
the demand for feed grains. The projected lev-
el of grain production is what would likely occur
with prices at about the average levelof the past
3 years, assuming harvesred grain acreage will
be held at 158 millionin 1970, [t would reach 186
miliion in 1980 in the absence of programs that
withhold acreage from production, For compar-
ison, harvested grain acreage was 150 million
acres in 1964, but averaged 184 million acres
in the 1958-60 period, The levels of grain pro-
duction and harvested grain acreage that could
be achieved with additional incentives for and in-
vestments in grain production could be consider-
ably greater than those assumed in this study.

Since this study focuses on long-run pro-
jections, it does not deal with year-to-year

fluctuations in production due to changes in the
weather, Such variations are important in the
short-run, but are beyond the scope of this study.

The conceptual framework for this study
differs in several ways from that for previous
studies. Thus, it may seem to the reader that
the conclusions of this study are atr odds with
those of earlier reports. This is not s0 when
one takes into account the differences in the
assumptions and estimating techniques used.

Earlier studies assumed that per capita
food consumption in the less developed countries
would increase at a specified rate and reach
certain nutriticnal targets by some specified
future date. In contrast, this study shows how
per capita food censumpticn rises as production,
income, and the demand for food increase. Thus,
we deal with economic demands rather than needs
as measured by diets considered nutriticnally
desirable.

Some earller studies compared projected
grain import needs of the less developed coun-
tries with projected production in the United
States alone. They did not take into account
production trends in the rest of the world, as
this study does. Thus, the resultgof this study
may differ from those of earlier ones. But
one would reach conclusions similar to those
of other reports if the data in this study were
used ro make the same comparisons,

THE FOOD SITUATION IN THE LESS DEVELOPED COUNTRIES

Adequacy of Diets

Two-thirds of the worid's people live in
countries with narional average diets that are
nutritionally inadequate, 3/ A country is classi-
fied as diet-deficit if the average annual per
capita consumption of food results in a defi-
ciency of calories, proteins, or fat below min-
imum levels recommended by nutritionists. The
diet-deficit areas include ail of Asia, except
Japan, Israel, and the Asian part of the USSR
all but the southern tip of Africa, parts of
South America, and almos:t all of Central
America and the Caribbean {fig. 1)

in 1959-61, att of the less developed coun-
tries in the free world were dier-deficit ex-
cept Argentina, Brazil, 4/ Chile, Uruguay,
Mexico and Cost2 Rica. Diets in the deficitareas

averaged 750 calories per day below the level
of countries with adequate nationalaverage diets.
The diet was 170 calories below the minimum
nurritional standard of 2,400 calories required
for normal activity and health, (Minimum nutri-
tional requirements vary among countries with
differences in climate, size of people. etc.), The
daily consumption of protein in the less de-
veloped countries was only two-thirds the level
in the diet-adequate countries.

"3/ World Food Budget, 1970, FAER 19, ERS,
USDA, 1964,

4/ Although on anationalaverage basis Brazil
was diet-adequate, the large northeast region
has a substandard diet.
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The nutritional situation in the less de-
veloped countries in 1959-6] ig summarized in
table 1. India bad a deficit of 240 calories per
person per day. An increase in annual consump-
tion of 27 kilograms of grain per person would
have been required to overcome this deficit.
The increase required j:r Pakisran would have
been 19 kilograms per person and the average
for allthe less developed countries 18 kilograms,
The wtal additional grain which would have been
required to meet the calorie deficit of the less
developed countries, excluding Communist Asia,
in 1959-61 would have been abour 25 million
metric tons, Slightly over half was concentrated
in India and Pakisran.

Protein was deficient in the national aver-
age diet of most of the less developed countries.
However, if consumption of grain were increased
sufficiently w0 meer the calorie deficit, there
would be adequate quantities of toral protein in
the diet of most of the less developed countries,
except indonesia and Central Africa. In some
countries the protein would still be of low
quality and, for an adequate diet, would need to

be supplemented by additional high quality
protein.

Adequate average diet ina country does
not mean that there are no serious nutritional
and food problems. Because of an uneven dige
tribution of food among people in a country
due to the skewed distribution of food purchasing
power, food availabilities, etc., large segments
of the population can have inadequate diets,

Historical Trends in
Food Production

Over the 1956-66 period world output 5/
of foed products increased at abour 2.4 per-
cent per year {table 2), while the world pop-
ulation increased about 2 percent a year. The

PRODUCTION TRENDS IN

Production and exports of grain in ex-
porring countries other than the United States
has followed sharp upward trends able 4),
Rates of growth varied considerably among coun-
tries,

Grain production in the developed exportring
countries during 1956-66 increased atan average
annual rate of 2.0 percent in Canada, 9.3 per-
cent In Australia, 3,1 percent in France, and
2.4 percent in South Africa. The average rate
for this group of countries was 3.3 percent per
year,

3/ Excluding Communist Asia,

perceatage increase in toral food production wag
about the same in both the developed and the
less developed countries,

However, there wasa marked difference
between the developed and the less developed
countries in per capita food production, which
takes into account the rate of growth in popu-
lation. Per capita food production in the de-
veloped countries increased abour 12 percent
between 1956 and 1966, while per capita food
production remained about constant in the less
developed countries, Thus, the less developed
countries collectively did no better than to keep
pace with the rapid growth in population,

There are also differences in the rates
of growth in per capita food production among
the less developed countries. Food production
Per person remained about constant between
1956 and 1966 inIndia, trended siightly downward
in Africa, but trended modestly ppward in
Pakistan, Latin America and other Asian coun-
tries, excluding the Communist countries,

Population Growth

Population of the less developed countries
has been increasing at 2.5 percent per year
(table 3). This annual growth rate is expected
o Increase to about 2.6 percent berween 1965
and 1975 and then decline o 2.5 percentbetween
1975 and 1980. The gecline in the population
growth rate for the larter parxr of the projection
period reflects the impact of population contrcl
measures. It is projecred that population control
measures will have only a slight impact by
1980, Because of the inherent time lag involved,
even rapid acceleration in the nexr several
years of efforrs to control population growth,

would nor have a significant impact until after
1980,

EXPORTING COURNTRIES

Among the less developed exporting coun-
tries the average annual rate of growth in
grain production was 2,1 percent in Argentina,
6.1 percent in Mexice, 1.2 percent in Burma,
3.6 percent in Thailand, and 2.2 percent in
Cambodia. The average for this group was
3.1 percent per year,

Total grain production in the United States
increased ar an average annua! rate of 2.8
percent between 1956 and 1966, However, be-
cause of production adjustments, there was
virtually no increase in production bertween
1960 and 1966. During this latter period other
exporting countries had very significant in-
Creases in production.
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Table 1.--Food situation in the less developed countries of the free world, 1959-61

Grain i
‘availa~ * Grain Grain ¢ Total : i
Country Calorie: Calorie:pility irequired irequire~ @ grain -Protein_-Protein‘dzigzgtnif
or ¢ level ! deficit! per ‘per capita! ment to fill = level ‘deficit® calories
regica * per day® per dayiecapita ! fto i1l per calorie ‘per day *per day* were
per I calorie capita ¢ defieit : ‘adequate
year ;ji deficit :

¥

1,000
Calories Calories Xilos Kilos metr{c tons Grams Grams Grams

2,060 2ho 159 186 11,L00 56 0
2,120 150 180 159 1,800 56 2/

India. . . . .
Pakistan. . .
¥et grain
exporters 3/
Other less
developed
sountries. . .

LI TR T R Y T T T Y U T

2,480 0 216 216 0 63 0

2,310 170 1858 57

Total or

AVErage. . 2,230

AN E% A0 W As AR ap Ba

;/ Includes nonfocd uses.
2/ Less than 0.5 grams.
3/ Argentina, Mexico, Burma, Thailand, snd Cambodia.

Source: World Food Budget, 1970, as revised. U.E. Dept. Agr. Foreign Agr. Econ. Rpt. 19.
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Table 2.--Indices of world food production (excluding Communist Asia),
total and per caplta, 1956-65

(1957-59 = 100)

. 1958 7 1959 1960

*

1961: 1962 1 1963° '196L 1965

*

Country or
region

L1 nogo (X}

L I Y

TOTAL

1/
World . . + « « + « « . .

Developed countiries g/

Less developed countries

LI BT I TR L T I Y]

PER CAFPITA
World 1/

Developed countries 2/

Less developad coimtries:
Imdia . . . . . . .
Pakistan. . . . .
Cther Asia 3/ . .
Africa 4/ .. . .
Latin America . .

Excluding Communist Asia.

U.S5., Canada, Europe, U,5,5,R., Japan, Republic of South Africa, Australia, and New Zealand.
Exeluding India, Pakistan, Communist Asia, and Japan.

Excluding Republic of South Africa.




--Population and annuval growth rate, less developed countries of the free world, 1960-65
and projections to 1970, 1975.and 1980

a -
[

-

H

- » -

- . -
*

M

1960  :Growth : 1965 Growth : 1970 : Growth : 1975 :Growth @ 1080

Country or region pogula— * rete : popula- * rate @ popule- * rate : popula- ¢ rate ! popule~
. tion  :1660-65: tjon  11965-70:  tion : M970-T3:  tion :1975-80: tion

;Millions Percent Millions Percent WMillions Percent Millions Percent Millions

3= 6 2.4 LB&.B 2.4 she. 8 2.4 615,1 2.2 685.8

‘Pakistan : 100.2 2.6 113.9 2.6 129.3 2.6 1G6.7 2.3 164.3
Net grain experters 1/ 111.5 2.7 127.5 2.8 1464 2.8 2.7 191.8

Other less developed

countries Bi2.9 . . 1,204.7

&11 less develaped
countries

2,246.6

1/ Argentina, Mewico, Burma, Thailiand, and Cambadia.

Sources: 1960 and 1965 figures from Agency for International Development except for Higeria. For Nigeria,
United Narions estimates {52,000,000 to 57,500,000) were used instead of the AID estimates of 38,540,000
and 42,680,000, 1970 to 1980 figures from population projections prepared for the Food and Agricultural
Organization's Indicative World Flan, adjusted by including Kashmir and excluding West Irian to make
the projections comparable with the 1960 and 1965 figures, and by raising projections for Mexico and
Thailand to bring them in lime with the latest AID estimates of 1965 population.




Table 4.--Total grain production in the developed and less developed grain
exporting countries, 1956-66

Developed exporters ; Less developed exporters

Year South :

. United : Argentina : Mexico : Bumma : Thailana - Cambodia

: Canada : Australia : France :

; States ; Africa.

Millicn netric tons

.8
11,5
5.2
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Each of the grain exporting countries has
significant potential for further substantial in-
creases in production, either by expanding grain
area, increasing yields, or both. The rate at

which production increases will depend upon
world grain price levels and the grain pro-
duction policies and programs of the individual
courntries.

PROJECTIONS TO 1970

Production

Two sets of projections to 1970 of grain
production and trade are presented in table 5.

Under projection I, grain production in
1970 1is derived entirely from a trend fitted
to the historical data for the 1954-66 period.

Under projection II, grain production in
1870 is projected on the basis of historical
trends and agricultural policies and development
plans that are likely to influence these trends.
For example, an assessment is made of the ex-
tent to which India’s new agricultural develop-
ment programs will influence grain production
and to what extent this causes a deviation from
historical trends by 1970. The new agriculeturat
development efforts in India are described in
the P.L. 480 agreements of Fehruary and May,
1967,

The differences in production herween the
two sers of projections are not large, They rep—
resent the influence of changes in agricultural
policies and programs during the late 1960 s.

Projection I for 1970 is viewed as the
most likely outcome, Because projection II
contains some ‘“normative’’ evaluations of the
impact of agricultural policies and development
plans, it would be well 16 review the difference
between the two sets of projections to show
why historical trends were modified.

Based on historical trends, the developed
grain importing countries would have an eg-
timated level of grain production of 93.0million
metric tons, compared with 92,5 million under
prejection II, The downward adjustment was
made because a number of countries in this group
have modified their policies away from “ self-
sufficiency’” or “maximum grain production,”
Two such examples are Sweden and Japan. There
are sitill other countries within the group for
which it will be difficult to maintain past rates
of growth in grain production because of limits
on the rate of growth in acreages and yields,

Projections I and Il for Eastern Europe
and the USSR show the same level of grain

production for 1970. Projection II takes account
of the recent changes in Soviet agricultural
policies and programs which have increased
the supply of agriculttural inputs and incentives,
and therefore point to accelerated growth in
grain production. 6/ Projection 1 is plagued
by tremendous variability in grain production
during the first and last years of the 1934-66
period. Production in 1954 was very low, and
productien in 1966 was very high (parily due
to favorable weather, but mostly due to in-
creased use of agricultural inputs). Because of
the influence of the exireme values of the firsc
and last observaticns, the trend line is severely
biased upward and would give a 1970 estimate of
grain production of 210 million metric twns,
On the other bhand, if these two observations
were omitted from the analysis the estimate
of grain production in 1970, based on the 1955-63
trend, would be about 180 million metric tons,
This is a very large range in the estimates.
A compromise procedure was used which omitted
1954 but included 1966. This resulted in a
projected level of grain production of 192.6
million metric tons, the same as under pro-
jection II.

The historical trend apalysis for Com-
munist Agsia vielded an estimated level of grain
production of 145 million merric tons in 1970,
This is 5 million metric tons below the level
used in projection II. The slightly more op-
rimistlc view under projecrion Il is based on
the increased emphasis on ferdlizer production
and imports. As stated earlier, however, data
ot agricultural production and development for
Communist Asia are, at best, very poor. And,
the 3 million metric ton difference betrween the
two projections probably lies well within the
range of errors in the data used, The difference
in preduction is not projected to affect imports
which are assumed to be determined mainty by
foreign exchange considerations.

-

6/ The European and Soviet Union Agricul-
tural Situation: Review of 1966 and Outlook for
1967, ERS-Foreign 185, Economic Research
Service, U,5, Department of Agriculture, Wash-
ington, D.C., May 1967, pp. 70-79,
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Table 5.--World grain production and trade, 1955-61 average, 1964/65, and projections to 1970

1956-61 : : 1970
: 1964 /65 : :
average . 94/ . . 1I
Country or region * Pro- ¢ Net * Pro- : et : : :
‘duction ‘imports ‘duction ‘imports : Pro— : Net : Pro~ : Net
2/ 1/ 2/ :duction :imports :duction :imports

- a
- u 3

Million metric tons

Less developed countries:

India ..... veertierarsanese: BTG 73.6 82.0 87.0
Pakistan .. A T L. 17.5 15.5 . 20,6

Other less developed countries,
excluding grain exporters ....: 105.7 118.0 138.0 138.0
Subtotal . : 18B.8 209.1 239.5 256
Net grain exporters 3/ .........: 33.1 45,2 50,2 50,2
Total,all IDC's .., : 221.9 254.3 289.7 265.8

Developed countries: :
United States 4/ : 170.4 159.7 . 217.1 5 217.1
Developed exporters (less U.5.) :
. cesassee.: 59,5 73.4 92,5 g92.5
Other developed free world : 83.1 89.2 95.0 92,5
Eastern Europe (incl. USSR) ....: 156.2 171.6 192.6 192.6
Total,developed countries ..: 5L69,2 hg3.9 507 .2 504, 7

Cormunist Asis ..... ; 117.6 130.8 4.9 45,0 150,0

World Total &/ .............: 879.0 -7 1,03L.3  -5.7 1,040.5  -7.0

1/ Calendar year basis.
g/ Year beginning July 1 for wheat and coarse grains, following calendar year for rice; negative numbers
meen either a world surplus or an increase in stocks.
Argentina, Mexico, Burma, Cambodia, and Thailand.
Grain production in the United States is based on harvested acreages of 150 million in 1964 and 158
million in 1970.
5/ Canada, Australia, France, and Republic of South Africa.




Teble 6.--Per capita availability of grains, less developed
countries of the free wori#t, 1959-61, 196L/65, and projections to 1970 1/

Country or region

oA 4 4y aw
LI T IS Y )

Indie . . . . . .. ... ... : 159 168
Pakisten 2/ . . . , . . . . . . : 180 172
Other less developed countries, B

excluding grain exporters. . . 170 i73

Net grain exporters . . . . . . : 216 231

All less developed coymtries . 170 176

1/ Based on production projected under projection IT.

g/ The per capita grain avellability data for 1964 /65 and 1970 are based on a revised popalation
geries which is approximately 8 percent higher than the one used for 1959-61. When revisions
of the per capits grain evailability data for 1959-61 andé of the minimum requirement level are made,
1964 /65 and 1970 grain consumption levels will be closer s minimm requirements than indicated in
this table. Evidence indicmtes that per capita grain availability increased between 1959-61 and
1964 /65; the 1959-61 mverage would have been 167 kilograms if the revised population data had been
used.
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Differences also exist for India and Pak-
istan. In both, increased emphasis has been
glven to agricultural development, The supplies
of ferrilizer and new seed varieties and in-
vestments in irrigation development are ex-
pected to increase more than enough to offset
a slower rate of expansion in acreage than in
the past. The net result is some acceleration
in the rate of growth of grain production during
the late 1960°s.

Total world grain production is projected
o increase by a larger amount in the second
half of the 1960 decade than in the first half,
over 160 million metric tons in the larter period
compared with about 70 million in the earlier
period {projecrion II}.

The United States shows an increase of
37 million tons in the second half of the decade
compared with a decline of 11 million in the
first half. Production in the seccond half was
about 5 million tons greater than in the first
half of the decade in the developed exporting
countries, 6 million rons greater in Eastern
Europe and the USSR, and 6 million tons
greater in Communist Asia.

In the early 1960's total grain production
in the United States declined slightly as a

result of supply management programs designed
t¢ reduce grain stocks. These stocks have been
brought down to more desirable levels, Thus,
the large increase in production projected for
the latter part of the 1960 s is, in large measure,
an increase to compensate for supplies that
previously came from stocks. Much of this
increase will come from improved yields. Only
an 8 million acre increase from 1964/65 to 1970
is projected for harvested grain area,

The increased rate of growth in Eastern
Europe and the USSR reflects more favorable
agricultural production peolicies and programs
now in effect, compared with the early 1960 s,

The less developed grain exporters are
expected to increase grain production by only
5 million metric tons in the latter part of
the 1960's compared with an increase of 12
million metric tons in the early part of the
decade. Argentina had a record grain crop in
1964/65 and this accounts for the apparent
slowing down of growth in producticn in the
less developed exporting countries,

Trade

Grain exports from the United States and
the developed exporting countries are projected
to grow at rapid rates between 1964 /65 and 1970,
A slight decline for the less developed exporting
countries is indicated, but this results from the
very large crop in Argentina in 1964/65, rather
than a reversal in export trends. Exports from
these countries are expected to follow an up-
ward trend throughout the whole decade.

The grain importing developed councries
are projected to substantially increase their
imports between 1964/65 and 1970. Most of the
growth will occur for coarse grains, reflecting
continued gains in the production and con-
sumption of livestock products. Imports into
Eastern Europe {including USSR) are projected
to decline as the rate of growth in production
accelerates,

Imports by the less developed countries
show only a modest increase between 1964/65 and
1970. This results from a slight decline in
India’s import requirements as a result of
accelerated agricultural development and only
a moderate increase in grain imports by the
other developing countries. The unusually large
grain imports by India in 1966 and 1967 which
resulted from wo successive and severe
droughts ave not reflected in rable 5,

The projections to 1970 indicate anexcess
of exports over imports of 7.0 million metric
tons (projection 1I), This canbe interpreted as
a small increase in world grain stocks, However,
it is important to consider that harvested grain
acreage in the United States is assumed ar 158
million acres, up only & million acres from the
1964/65 level and 26 million acres below the
average for the 1958-60 period. The projected
excess of export” over imports under projection
is 5.7 miilion metric tons,

Levels of grain production in the less
developed countries under projection II would
result in some improvement in per capita con-
sumption levels, But, increases in calcries
available per person would still fall short of
recommended minimum levels (table 6), In terms
of grain per person per year, consumption in
India would fall short of recommended levels
by 16 kilograms, Pakistan by 23 (see foomote
2, table 6), and other less developed grain
importing countries by 14. As one would expect,
the less developed grain exporters would have
a level of grain availability in excess of minimum
levels.
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A significant proportion of the grain im-
ports by the less developed countries is
commercial. However, in 1964/65 these coun-
tries imported on a net basis 29.0 million
metric tons of grain, of which 15,5 million
metric tons were from the United States on
concessional terms (table 7). Thus, 53.4 per-
cent of total net grain imports by the less
developed countries was in the form of food
aid. This proportion was up significantly from
the 1959-61 average of 33.3 percent.

This picture varies considerably among
the developing countries. India and Pakistan
accounted for 28.3 percent of total grain imporis
by the less developed countries, but for 52,2
percent of the food aid in 1964/63, Virtually
ail their -grain imports were on a concessional
basis whereas only 35.6 percent of the grain
imports of the other less developed countries
were on these texrms.

It is difficult to project the distribution
of total grain imports by the less developed
countries berween commercial and concessional.

In large measure this will depend upon food
aid policies and the rates of economic growth 7/
in the less developed countries, which in turn
will depend heavily on the rate of growth of
agricultural preoduction,

The substantial commercial grain imports
by the less developed countries resultfrom the
fact that many have reached a stage of de-
velopment where they can afford to buy grain.
Developing countries with limited potential for
increased grain production but with sufficient
growth in nonagricultural industries might
be expected to increase their commercial pur-
chase of grain in the future.

However, imports of less developed coun-
tries which are heavily dependent upon food
aid will vary with the rate of progress in their
own economic growth, agricultural development,
and the availability of food aid, Higher rates
of agricultural development would reduce the
need for food aid and similarly, reduce the
proportion of worid trade in grains occurring
on concessional terms,

PROJECTIONS TO 1980

Projections tc 1980 of grain production,
consumption, and trade are made for the less
developed countries under four assumptions
about rates of growth in grain production.
Associated with each set of production pro-
jections are consistent sets of consumption and
net trade projections,

The Four Assumptions

1. Hisgtorical trends [: The rateof growth
of grain production during the 1970's is the
same as in the 1954-66 period, The production
growth rates are 2.5 percent per year for the
grain importers, 3.1 percent per year for the
grain exporters, and 2.6 percent per year for
all less developed countries. These histerical
rates are applied to the 1970 production hase
for projection I, which does not imply an accel-
eration in the rate of growth of grain production
in India and Pakistan during the lare 1960s.

2. Historical trends II: The same his-
torical rates of growth of production used in
the historical trends [ assumption are used.
However, the historical rates of growth in
production are applied to the base level of

production under projection II for 1970. These
production bases for India and Pakistan are
higher than those which would result from
straight trend projections because of the weight
given to accelerated agricultural development
expected in the late 1960 s,

3. Moderate improvement in production:
It iz assumed that the less developed countries
will place greater emphasis on agricultural
development in the future, But, it does not
imply a ‘‘crash” program relative to the
production capabilities of the developing coun-
tries, or to the capabilities of developed coun-
tries to provide assistance, For less developed
grain importing countries the annual average
rate of growth in grain production during the
1970’s is assumed to be 2.9 percent, compared
to 2.5 percent for the historical trends as-
sumption. Production is projected to grow at
3.6 percent per year in the grain exporting
countries and 3.1 percent per year for all the
less developed countries,

7/ Arthur B. Mackije, Foreign Economic
Growth and Market Potentials for U.5. Agri-
cultural Products, FAER No. 24, Economic
Research Service, U.S. Department of Agri-
culture, April 1965,
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Teble T.--Grain imports on concessional terms relative to total
net grain imports for the grain importing less developed
countries of the free world, 1959-61 average and 1964 /65

. f Concessional imports 1/ f Concessional imports as
Total net imports - from U.8, percent of totsl

1659-61 ; ; 1959-61 ; ; 1959-61
: 196&/65 : average : l96hf65 ! average

TessnsesrETCENT
T ——teey.

6.6 3.2 6.5 : 80.0

Million metriC CONS..everrsonrsnrans

India
Pakigtan 1.6 0.9 1.6 : 75.0

Other importing
less developed countries . . 7.4

Total importing less
developed countries

1/ Concessional imports include all imports from the United States on noncommercial terms.
cessional lmports came from non-U.S, sources, but the amount was small,




Table 8.——Annual rates of growth for less developed countries of the free world in 1970-80
decade implied in 1980 projections under several alternative assumptions

. . Moderate improvement: Rapid improvement
: . Historical trends in produckion 2/ : in production 3/

COunt?y or +Population: :Consumption 1/ @ + Consumption : : Consumpbion
region . Pro- . T Per i, ST0T . Per i, LT s Per
duction® Tobal . duction ' Total X duction ~ Total .

: 3 :capita @ : ;capita: : capita

In.dia LI R N R ]

Pakistan 3 . 3.4

Other less developed
countries excluding :
grain exporters ...: 2,0 3L 3.9 3.6
Subbotal ....eiiennal 2.9 3.2 3.9 3.h

Net grain exporters ..: 3.6 3.4 3.6 3.4

Total,all less
developed import- 1
ing countries ...: 2.6 2.6 3.0 i 3.1 3.3 T 3.9 3.5 .9

1/ Differences detween growth rates in total producticn and total consumption reflect the influence of
either imports or exports.

g/ Assumes that the strong pressures for more emphasis on agriculture in less developed counfries will
have positive effects on agriculiural producticn and consumption.

3/ Rate of growth on production increases to Lk percent by 1975 and continues at that rate to 1680; rate
of growth in per capita disappearance increases to 1 percent by 1975 and continues at that rate to 1980.
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4, Rapid improvement in production:
These assumptions imply a greatly accelerated
program cof agricultural development, The rate
of growth in grain output in the developing grain
importing countries would dncrease from 2.5
percent to 4 percent per year by 1975 and
continue at that rate. The average for the 1970 s
would be 3,9 percent per year.

Projections to 1980 for the developed
countries are made under only one assumption;
i.e,, the most likely levels of grain production,
consumption, and trade assuming (a) grain
prices in the world market remained at about
the average of recent years and (b) thatexcesses
of production over consumption would be withheld
from markets; i.e., grain stocks would increase,

These assumptions led to unbalanced sets
of world producticn and consumption estimates.
These imbalances between total production and
consumption of grains highlight a number of
problem areas in world grain trade.

The analysis indicates that the world in
the aggregate has more than ample capacity
to supply grain needs by 1980 (tables 9 and 10).
‘Even under the present relatively slow rate of
growth in production in the developingcountries
there would be an excess production capacity
in the world equivalent to 30,1 million metric
tons under historical trends I assumption and
34,3 million metric tons under historical trends
11 assumption, However, the distribution of pro-
duction is highly skewed infavor of the developed
countries, Under the assumption of rapid im-
provement in grain production in the less de-
veloped importing countries, the distribution of
production among regions would be less skewed,
but there weould be an excess grain producticn
capacity in the world equivalent to 2.8 million
metric wons of grain.

Historical Trends

With no acceleration in present rates of
growth in grain production in the less de-
veloped grain importing countries, by 1980 they
would require 58.5 million metric tons of total
grain imperts annually under historical trends!
assumption, and 54.3 million metric tons under
the historical trends II agsumption. This issig-
nificantly above the 30.7 million metric tons
estimated for 1970, India and Pakistan would
account for from 20 o 24.0 million tons, or
about two-fifths of the total imports of the group

Grain import needsin 1980 would be nearly
double those for 1970 and more than double
the level of imports in 1964/65, under both
trend projecrions,

The less developed grain exporters are
projected to increase their exports from 14.9
million tons in 1970 to 20.0 million tons in 1980,
For zll less developed countries together, net
grain imports are preojected to grow from 13,8
million tons in 1970 1o 34.3 millientons in 1980
(historical trend IIY,”

Per capita grain consumption for all the
less developed countries would increase from
179 kilograms in 1970 to 185 in 1980--only
3.4 percent--under the historical trends II
assumption, This means an annual average
increase of just over 0.3 percent. Virwally
all of the increase in per capita grain con-
sumption would have to come from imports,
since the rates of growth in population and
grain production are egual, The rate of in-
crease in per capita grain consumption under
the historical wends I assumption would be
even slower,

Per capita consumption of grains would fall
short of the amount required to provide the mini-
murn calories, Theaverage for all the lessdevel-
oped countries would be 185 kilograms, 3 kilo-
grams below the recommended level. However,
India would fall short of its minimum needs by 7
kilograms per person, Pakistan by 12 (seefootr-
not 2, table 6}, and the other grain importing
less developed countries by 10. The net grain
exporters would exceed minimum per capita
consumption levels by 34 kilograms, This would
raise average consumption for allless developed
countries to near an adequate level,

The developed countries could increase
their net grain exports from 28,5 million tons in
1970 to 77.6 million tons in 1980, The increased
exports from the United States and the other
developed exporters, together with a decline in
imports by Eastern Europe could more than
offset the increase in imports projected for the
other developed free world,

Mioderate Improvement
in Production

Moderate rates of growth in production
in the less developed countries would resultinan
excess world grain production of 38,9 million
metric tons annually by 1980,
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Table 9.--World production and net frade for grains, by regions; projections to 1980 under alternative
assumptions for growth in production in the less developed countries of the free world

: . ) : . ] Moderate : Rapid
; Historical Historical improvement in : improvement in
: trends I trends II : production 1/ :  oproduction 2/
Country or region : : : : : : : :
Pro- : TWet : Pro- : HNet : Pro- : TNet : Pro-
:duction :imperts :ducticn :imports :duction :imports :duction :

-
-

Million metric tons

Less developed countries:

26.0
Other less developed
couniries,excluding grain
EXPOTEEYS wievearssansssest__ 180.0 180.0 202.7
Subtotal ,...cv0na : 306.0 313.5 359.3
Net grain exporters : 68.0 68.¢ 71.5 -22.5
Total,less developed
COMNEYIES veavavaaceses:  3ITH.O 38.5 381.5 430.8 5.8

Developed countries: :

United States 3/ .... :  315,0 -109.5 315.0 31%.0 315.0  -109.5
Developed exporters {less

UuS.) covevavevenrensseeses: 1150 -h2.5 115.0  -42.5 115.0 -h2.5 115.0 42,5
Other developed free world ,.: 106.8 73.2 106.8 73.2 106.8 3.2 106.5 73.2
Eastern Europe (incl. USSR) .:  230.2 1.2 230.2 1.2 230.2 1.2 230.2 1.2

Tokal developed :
COUNBEIELS wevrrneerenrs: TOT.0 -77.6 7€7.0  -T7.6 767.0 -T7.6 TET.0 -77.6

Commnist Asia ..+__183.5 9.0 183.5 9.0 _ 183.5 9.0 1835 9.0
World total ; 30.1  1,332.0 -3%.3 1,349.8 -38.9 1,38L.3  -62.8

1/ Assumes that the strong pressures for more emphasis on agriculiure in less developed countries will
have positive effects on agricuitural production and consumption.
g/ Rate of growth on production increases to I percent by 1975 and continues at that rate to 1980; rate
of growth in per cspita disappearance increases to 1 percent by 1975 and continues at that rate to 1980,
Grain production in the United States is based on 186 million harvested acres in 1980, 150 million in
1904, and 158 million in 1970,




10.~--World consumption of grains by regions; projections tc 198C under alternetive assumptions for
growth in production in the less developed countries of the free world

. . H . . Mcderate d Rapid
Hi:gii;c;l : H%stoglcii : improvement in :  improvement in
: : rends production 1/ :  production 2/
Country or region : : Per : : Per : : Per : : Per
;. Total . apita : TOtal . capige : To¥Al . gpite . TOUBL [ 5pi4a
; CONSUMD™ . nonsump- : CONSWIP~: nopgump- - SONSWIPE™, sonsump- : CORSURD™: consump-
tion tion tion tion tion tion tion tion

:Mil. Met- Mil. Met- Mil. Met- Mii. Met-
:ric tons Kz, rie tons Ke. ric tons Xg. ric tons Kg.

Less developed countries: 3/
TNAI8 wevreranasnonscnannanans : 122.6 179 125.0 182 127.4 186
Cevsenaaaesl 30.0 30.7 187 31.0 189 31.8 194
Cther less develcped countries;:
excluding grain exporters ..:  21h.5 2lh.5 178 224.0 166 228.4
Subtotal . : 4.5 367.8 175 380.0 185 367.6 189
Net grain exporters : 418.0 48.0 250 49.0 255 h9.0
Total,less developed :
countries S S b = 415.8 185 L2g.0 436.6

Developed countries: :
United States &/ .evivvivnaean:  205.5 205.5 205.5 205.5
Developed exporters (less
U.5.) : 72.5 72.5 72.5 72.5
Other developed free world ...: 180.0 180.0 180.0 180.0
Eastern Europe (inel. USSR} ..: 231.h 231 .4 23L.4 23L.4
Total develcped countries : 68g.% 689.4 689.4 689.4

COMMINISt ASIA vuvevnrreennssenns_ 192.5 192.5 192.5 192.5
World total ; 1,294 ,14 1,297.7 1,310.9 1,318.5

1/ Assumes that the strong pressures for more emphasis on agriculture in less developed countries will
heve positive effects on sgricultural production and consumption.

g/ Rate of growth on production increases to L4 percent by 1975 and continues at that rate to 1980; rate
of growth in per capita disappearance increases to 1 percent by 1975 and continues at that rate to 1980.

3/ Projected growth in grain consumption in the less developed countires does not take account of the

%ngome ef{ect that may resuli from interaction between the rates of growth in the agricultural and indus-
T sectors, -
t Grain goduction in the United States is based on 186 million harvested acres in 1680, 150 million in
1 million in 1970.
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Under this assumption, net grain impoxts
by the less developed importing countries would
be 52.2 million metric tons annually by 1980.
This would be only 6.3 and 2,1 millionbelow the
amount projected under the historical trends i
and II assumptiong, and still well above the
level of 30,7 million metric tons projected for
1970 {projection I1). Grain exports by the less
developed exporting countries would be 2.5mil-
lion merric tons higher than the tonnage under
the previous assumptions. Thus, net grain im-
ports by all less developed countries would be
29.7 million metric tons by 1980, or 8,8 million
metric tons below the level projected under the
historical trends 1 assumption, and 4.6 miilion
metric tons below the level projected under
historical trends Il assumption,

Moderate improvement in production for
Indiz and Pakistan would not be sufficient to hold
import needs at 1970 levels. The total of 13.2
million metric tons for the two countries would
be 5,0 million metric tons above the tonnage pro-
jected for 1970 (projection!l), For the otherless
developed grain importing countries, net grain
imports would be 39.0 million metric tons, or
16,5 million metric tons above the levelfor 1970.

Average per capita grain consumption in ali
less - ..veloped countries would be 191 kilograms,
or .7 percent above the projection for 1970. This
implies an annual increase in per capita con-
sumption of 0.7 percent, of which 0.6 percent
would be sustained by increased production and
0.1 percent by imports,

But even with the improved levels of pro-
duction and consumption, per capita levels of
grain consumption would still fall short of rec-
ommended amounts by 4 kilograms in India, 10
in Pakistan (seefootnote 2,table 6), and 3 in the
other grain importing less developed countries,
Thus, there would still be a calorie gap.

The grain production, consumption, and
rrade picture for the develoed countries is the
same under this assumption as under the his-
torical trends assumption.

Rapid Improvement
in Production

The world grain production, consumption,
and trade balance changes significantly if we as-
sume rapid improvement in production in the less
developed countries. By 1980 there could be
a surplus of 62.8 million metric tons of grain
produced annually.The increase over that under
the previous assumptions results entirely from
improved production in the developing countries,

Grain imports by the less developed im-
porting countries are projected to be 28.3 mil-
lion metric tons, only 5,8 million metric tons
greater than exports from the less developed
exporting countries and 2.4 million metric tons
helow the 1970 level {projection Ib).

A high proportion of these imports prohw
ably could be on commercial terms, reflecting
(2) the increased ability to buy grain commer-
cially that would come from rapid economic
development either in agriculture or, for many
countries, in nonagricultural industries, and {(b)
a sharp reduction in imports on concessional
erms. Under these conditions, India and Pak-~
istan would become negligible importers of
grain.

Under the assumption of rapid improve-
ment in production, per capita grain consumption
in the less developed regions in 1980 wouldbe 9
percent above that in 1970. Grain production in
these regions would be sufficient for all of the
increase in consumption. Grain imports would be
reduced significantly.

The prejected per capita levels of grain
consumption would provide sufficientcalories to
meet the minimum recommended amounts inall
countries used in the study. It should be nated,
however, that the category of < other less devel-
oped countries, excluding grain exporters” in-
cludes over 70 countries, Although the average
level of per capita grain consumption is adequate,
some countries in this group may have substan~
dard consumption levels,

The developed countries would have netex.
ports of 77.6 million metric tons as under the
previous assumptions.

IMPLICATIONS

This analysis points up several important
economic issues related to the world food
problem.

World Grain Production
Capacity

The combined excess food production
capacity of all of the developed countries in
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1980 will he more than adequate to provide
for the increased food import needs of the
LDC's. This is likely even if the less developed
countries do not improve their rates of growth
in grain production. World surplus grain pro-
duction capacity is prajected to be about 30 and
34 million metric tons under historical trend
assumptions I and II. The grain surplus could go
even higher if the developing countries do a better
job of increasing their food production,

Though the world has ample capacity for
food production through 1980, the less developed
countries will have to increase food output at
significantly higher rates in the future to avoid
rapidly rising dependence on food imports and
food aid. A contiauation of past growth rates for
food production in the less developed importing
countries would result in projected grain import
requirements by 1980 of nearly 60 million metric
tons, more than double the 1964/65 imports,
Although food imports of this magnitude could be
met through expanded production in the developed
countries, ways to finance a large portion of them
would have to be foune. Furthermore, the LDC's
would have todevelopthe capability to effectively
import and distribute so much more grain,

Nature of the World
Food Problem

The world food problem ig basically one
of disparity of food production and food availa-
bility between the developed and developing
nations, It is inseparable from the problem of
the development gap between rich and poor
nations.

It is essential for the lass developed
countries to achieve marked improvements in
their growth rates for agricultural production
if they are to achieve higher rates of economic
development and be able to provide people
with a2 minimum average diet, A recent report
of the President's Science Advisory Committee
states:

““The Panel is convinced from its
swudy of the world food problem that
food shortages and high rates of popu-
lation growth in the developing coun-
tries are not primary problems,
Rather, they are manifestations of
a more fundamental difficulty, lag~
ging economic development in the
hungry countries. We find the pros.
pects for the future both sobering
and alarming.”’ 8/

The reporr indicated that a 4-percent
annual rate of growth in food production would
be requited to bring average diets up 10 pres-
ently established minimum levels of nutritional
adequacy. At the other extreme, continuation
of the 2.5 percent rate of growth would not
permit the developing nations to make any
contribution to improved diets from their
Own production,

A marked improvement in the food sit-
uation of the LDC’s would be achieved if the
less developed grain importing countries were
1 increase the annual rate of growth in grain
production from the recent historical rare of
2.5 percent to between 3.0 and 4.0 percent by
1980,

This would be no mean achievement, Ir
would require unprecedented rates of change
and resource commitments in the less de-
veloped countries. It would reguire a magsive
effort by many developing nations and con-
siderable assistance from developed countries,
The resources that would be required are far
in excess of present levels of investment in
agricultural development,

Although it is not likely that all the LDC’s
could-achieve an average annual rate of growth
in production of 4 percent, some of them are
capable of doing so, A recent study of 26 devel-
oping nations 9/ showed that between 1948 and
1963, 12 of the 26 developing nations had average
annual rates of increase in crop production of
more than 4 percent. These rites surpassed
those ever achieved by now economically ad.
vanced nations during comparable periods of
time, The 12 countries were Sudan, Mexico,
Costa Rica, the Philippines, Tanganyika, Yugo-
slavia, Taiwan, Turkey, Venezuela, Thailand,
Brazil and Israel,

8/ The World Food Problem; A Report of
the President’s Science Advisory Cornmittee,
Report of the Panel on the World Food Supply,
Vol. I, The White House, May 1967,

9/ Changes in Agriculture in 26 Developing
Nations; 1948 to 1963, FAER No. 27, Economic
Research Service, U8, Department of Agricul-~
ture, Movember 1965,
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The 12 countries differ in many of the fac-
tors which influence agricultural production
potentials including climate, rate of literacy,
supply of iand resources, cultural patterns, and
governmental systems,

The rapid rates of inCrease in crop out-
put achieved by the 12 countries did not just
happen. Rather, they resulted from aggressive
group action, generally national in scope, di-
rected specifically w improving agriculiural
production.

The improvement of future rates of growth
in food production in the less developed coun-
tries will depend primarily on the willingness
of these nations to take the necessary steps.
It will require extremely large increases in {a}
the availability and use of a wide variety of
such production inputs as fertilizer, water

{irrigation), pesticides, machinery, and, where
possible, land; (b public and private investment
in research and education to create the tech-
nology and trained persennel required to get
the needed gains in agricultural productivity;
and {c¢! investments i0 create the marketing,
storage, and transportation systems requiredto
support the desired agricultural production rev-
olution and to provide the incentives to bring
it about.

To illustrate the magnitude of the task for
just one input, let us examine the prospective
world fertilizer situation. Results of a recent
TVA study 10/ on present andfuture fertilizer
needs and production are summarized in tables
11 angd 12. These data indicate that fertilizer
production capacity is growing at very rapid
rates commensurate with the growth in fertili-
zer needs.

World fertilizer reguirements for 1970
are estimated to be about 80 percent above the
1964 level and almost 200 percent above
in 1980, In 1970, it is estimated that ner fer-
tilizer production capacity willbe nearly 86 mil-
lion metric tons of nutrients, up 156 percent
from production in 1963, However, production as
a percent of capacity averages about 90 percent
in the developed countries and 80 percent in the
developing countries. Adjustingfor this, the total
production capacity would yield 75 million metric
tons, well above the 67.5 million metric tons es-
timared to be needed.

10/ Estimated World Fertilizer Production
Capacity as Related to Future Needs, TVA,
Muscle Shoals, Alabama, February 1966,

However, the developing regions will not
have produced an adeguate amount LG meet their
needs by 1970. The developed countries will
have either surplus fertilizer available for
export oT surplus preduction capacity.

The TVA study indicates that (1) the world
fertilizer industry has the capacity t©0 meet
rapidly growing needs, and that (2) there is
a maldistribution of fertilizer production ca-
pacity among the regions of the world, In the
short -run, the distribution problem can be
overcome through trade or aid assistance from
developed to developing couniries, In the long
run this imbalance can be redressed by im-
proving the general investment climate in the
less developed countries.

The reader should not be misled about
the relative sase of achieving more rapid ag-
ricultural development in the developing coun-
tries by the prospects for fertilizer. Fertilizer
is only one of the needed inputs. It may be
the most costly but the easiest to supply. Devel-
oping effective research programs and bringing
about the required social and institutional chan-
ges may be much more difficult. All are neces-
sary for sustained increases in production,

The Panel on the World Food Supply of
the President’ s Science Advisory Committee has
estimared 11/ that to double agricuitural output
in the less developed countries berween 1965
and 1985 would require the following additional
investments:

$17.0 biilion for mining, manufac-
turing, and distribution of
fertilizers.

$0.3 billion for production and proc-
essing of improved seed,

$1.9 billion for the production and
distribution of pesticides,

$2.0 billion for the manufacture of
farm machinery.

This raakes $21.2 billion in total investments.
These figures do not include the cost of obtain-
ing imiprovements in waier management; edu-
cation and training of agricultural personnel;
research; and marketing, storage, and trans-
portation facilities.

11/ The World Food Problen:: { Report of
the President's Science Advisory Lommitiee,
Report of the Panel on the World Food Supply,
Vol. I, The White House, May 1967, pp. 375-377,
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Table 11.--Estimated world fertilizer requirements, by regions,
projections to 1970 and 1980

Total plant nutrients ;

(N, PpOs, and Kp0) ' Compound
annual
increase

Consumption f Requirements

196k
1970 ° *1964-70 *1970-80

eea.Million metrie tons :..,..Percent

Western Europe : 12.3 16.2 b7 3.4

Eastern Europe 1/ : 7.b 13.2 . . 10.2 5.7

e L T P
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North America : 9.8 15.5 . : 7.9 k.g

BTN D L e 3

Oceania : 1.2 1.9 . : 8.7 3.2

e ol char AT R b S

Asie 2/ : b7 . : 19,0 6,7

#
i
i
!

i

Africa : 0.9 . : . 6.0

Latin America : 1.4 : . 5.9

i A S R Ly

i

World total : 3/ 67.5 3/ 111.7

1/ Including USSR.
2/ Including Meinland China.
3/ Dces not take into account transfers of food from developed to develcping
regions.
Source: Estimated World Fertilizer Production Capaciiy as Related to Future
Keeds, Tennessee Valley Authority, Muscle Shoals, Ala., February 1966.
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Table 12.--Growth in world capacity for productiocn of fertilizers, by regions, 1970

Total nutrients (N, P,0., and KEO} : Increase of
- - . capacity for
Production | Total °  Het produetion : production of
of ferti- | production : capacity for © fertilizers over
lizers in capacity : fertilizer 1/ 1963 production

1963 TTe8s T 1970+ 1965 i 31970 _: 1965 T 1570

'FEEERNERNENEEREENENEEES) Thousand mEtI‘iC tDnS ..aa----...---oo...-l.---- M 4BV AT

Region

»
+
-
-
-
.

Western Europe 12,540 19,362 27,022 16,256 22,576 : 30 80
Eastern Eurcpe : 6,966 10,344 15,576 8,898 13,530 : 28 gl
Africa 2/ E LLL 1,016 3,733 Bo1 3,326

Asia 3/ 2,829 5,868 12,027 5,071 10,583 o7h
Oceania : 907 1,133 1,773 928 1,448 60

Latin America ; 552 1,521 L, 03¢ 1,392 3,710 572

North America : g,22L 18,997 35,595 16,125 30,395 75 230

Total s 33,L62 58,241 100,165 49,571 85,568 : b8 156

.
.

1/ Estimated that 10, 3, and O percent, respectively, of N, Pz0sg, and K,O capacities will be used
for industrial purposes by the developing countries of Africa (excluding South Africa and Egypt),
Asia {excluding Japan), and Latin America, and that 20, 18, and 5 percent will be used by the rest
of the world (including South Africa, Egypt, and Japan).

2/ South Africa and Egypt accounted for 76 percent of 1963 fertilizer production in Africa and
will account for 33 percent in 1970.

gf Japan acecounted for 58 percent of 1963 fertilizer production in Asia and will account for 31
percent in 1970.

Source: Estimated World Fertilizer Production Capacity as Related to Future Neads, Tennessee Valley
Authority, Muscle Shoals, Ala., February 1966.
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In this study, grain production in the less
developed countries is projected to increase
between 1964/65 and 1980 by S0 percent under
historical trends II assumption, hy 57 percent
under the moderate improvement in production
assumption, and by 69 percent under the rapid
improvement in production assumption. Under
the last two assumptions, total additional in-
vestments of about $13 and $16 billion, respec-
tvely, would be required. The Presidents
Science Adviscry Committee estimated that an
additional §21. 2billion would be needed. This is
because the study covers a shorter time reriod
(1980 compared with 1985), and uses a demand
projection framework which results in lower
consumption estimates.

Because it remains to be seen how much
of the required investment will be forthcoming
from the less developed countries themselves
and from capiral assistance from the developed
countries, it is difficult to forecast which path
will be taken. It will probably be somewhere be-
tween the two extremes.

On the one hand, available evidence indi-
cates increased emphasis cnagricultural devel-
opment in the less developed countries, Thus,
they are likely to do better than just continue
historical trends. On the other hand, although
some countries have had a growth rate in agri-
culture of 4 percent Or more per year and cthers
may achieve this rate it does not seem like-
ly that the less developed countries as 2 whole
can achieve this level of sustained agricultural
development.

There is presently no indication that the
developed nations are willing to provide the
technical and capital inputs that would be re-
quired to attain a 4 percent growth in agricul-
tural outputand meet minimum nutritional stand-
ards by 1980. Further, itis questicnable whether
some of the developing nations could overcome
the many sccial, political, and economicobsta-
cles that stand in the way of sucha rapid growth
within this iime period.

Future Problems in

World Trade

Increasing grain production capacity in the
less developed countries doeg not imply a cor-
responding reduction in the capacity to produce
in the developed countries, The rate of improve-
ment in agricultural production in Eastern
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Europe, the USSR, and other developed irmporting
countries--particularly the countries of Western
Europe which have highly protective agricultural
policies--~probably will not be influenced very
much by what happens to food production in the
developing world. Also, the probable growth in
agricultural production potential in the developed
grain exporting countries will continue to he
affected little by the rate of growth infood pro.
duction in the developing countries. Continued
increase in the capacity of developed countries
t0 produce food is an important element in the
total world food picture,

The rates of agricultural development in
both the less developed and the developed coun—
tries have very important implications for the
pattern and level of world trade in grains, A
balance of some sort will be achieved in world
grain production, consumption, and trade, But
there are many ways in which this balance can
be achieved.

One way is by stimulating commercial
trade in grains through the elimination or neutra-
lization (for example, market access agree-
mentg} of trade barriers. This could insure a
slower rate of growth in grain production and
a higher rate of growth in grain imports by the
developed importing countries that now have
highly protective agricultural pelicies.

Another way would involve controls on the
rate of growth of production to achieve the de-
sired balance between quantities and prices,
Who would pay the cost of supply management
would be an important issue in this approach,
The distribution of cost would be quite differ-
ent, depending on whether only the developed
exporters or all the developed world practices
supply management,

If a balance were tobe sought by decreas-
ing output and increasing consumption by means
of lower grain prices, the major impact of low-
er prices would fall on the grain exporrers,
both developed and developing. The aggregate
demand for grain imports and the sSupply re-
sponse are probably quite price inelastie, Thus,
policies 10 maintain lower prices could still
result in surpluses of a magnitude which, on
world markets, would further seriously depress
world grain prices. Undoubtedly some com-
bination of the above approaches will he con-
sidered, so eachisatbestonlya partial solution.
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The pending International Grains Agree-
ment represents a first step towards a mul-
tilateral approach to developing an equitable so-

IMPLICATIONS FOR

This analysis has important implications
with respect to several interrelated goals. The
United States seeks (a) adequate farm income
for American producers, {b}) expanding com=
mercial exports of American farm products,
and (c¢) increasing the rate of growth in food
production in the developing countries to stim-
ulate better rates of economic development
and to reduce the need for food aid.

If acreage adjustment programs in the
United States were discontinued, an additional
20 million acres over the 1567 level mighi be
brought into preduction by 1980 at recent price
levels. This acreage would give the United States
an export capacity of 109.5 million metric tons.
The projected increase in grain acreage could
be achieved and still leave ample land for other
Crops,

If the United States were io assume the
responsibility for all or a significant part of
the balancing of world production and con-
sumpiion of grains (at the price levels assumed
in the study) that may be required by 1980,
acreage harvested for grain would have tc be
held well below the 186 million acres assumed
in the projéctions. An important consideration
is whether the United States is the only nation
pursuing supply management programs, OY
whether this function is distributed more
broadly., Under the former assumytion the Unired
States could have grain exports that would (a) be
a little above its historical share of about 50
percent of world trade, and (b) require har-
vesred grain acreage of aboutr 165 million
{except for the rapid improvement in produc-
tion alternative}.

During the 1960’s, U,5, grain exports are
estimated to grow by 27.3 millicn metric tons,
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lution to the trade problems posed by the con-
tinuing surplus preduction capacity in the devel-
oped countries,

THE UNITED STATES

or at an annual rate of 7,1 percent. Buring the
1970's they would increase by 24.6 million
metric tons, or at an annual rate of 3,8 per-
cent (historical trends I asgumption).

The expansion in grain production in other
developed countries at faster rates than the
growth in demands means that these countries
algo are contributing to world surplus capacity.

The United States therefore has much
to gain by getting other developed countries
to share the supply management burden, For
example, if the responsibility for supply manage-
ment were distributed among the developed grain
exporters in proportion to their projected 1980
production, grain exports by the United States
under the assumptionof moderate improvement
in production would be 77.7 million tons, This
would be 7.1 million tons above the level estl-
marted for the United States when it has the sole
responsibility for balancing woerld grain trade.
1f all the grain surpius were distributed among
the developed exporting and importing coun-
tries in proportion to their production, U5,
grain exports by 1980 would be 84,5 million tone,
Thig would be 13.9 million tons above the level
estimared for 1980 if the United States alone
were to pursue supply management programs,

The world food problem can be solved.
This study indicates that a high level of inter-
national cooperation toward that gnal will con-
tribute to more effective growth in the devel-
oping countries and-to & more equitable sharing
of hoth theresponsibilities and the gains 10 be
expected from accelerated economic develop-

ment
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APPENDIX A

A simple model is used in this study ro
link agricultural production to national income
and consumption of agricultural cutputin the less
developed countries., In thesge nations, agricul-
ture is usually the dominant form of economic
activity. Thus, a change in the rate of growth
in agriculture has a significant impact on total
income and, therefore, consumption of agricul-
tural commodities, The application of the modet
requires a minimum amountof information about
an economy.

Let
Y = total national income

= change in total national in-
come

= income of the agricultural
sector

= change in income in the agri-
cultural sector

= income of the nonagricul.
turaiportion of the economy

change in income of the non-
agricultural portion of the
economy

proportion of total national
income coming from agri-
culture

propertion ¢f total national
income coming from the
nonagricultural secror

= consumption of agricultural
output

= change in consumption of ag-
ricultural cutput

= income elasticity of demand
for agricultural cutput

04 = agricultural output
A0y = change in agriculturaloutput

Y = income elasticity of demand,

Real prices are assumed to be constant and,
therefore, price changes do not appear in the

model,

Total national income can he expressedas

(]_] Y = Ya + Yna

The percentage change in total national income
is a weighted average of the percentage change
in income in the twosectors,

(2) AY _a BYa 4 (1o AYpa
Y Ya Yna
Further, the change in consumption of ag-

ricultural output is a function of the change in
income,

(39 A g AY

Cy Y
Finally, the percentage change in income

in agriculture is expressed as a funcrion of
the percentage change in agricultural output,

4y BYa _ 80,
Ya R

The relationship berween alternative rateg
of growth in agricultural outputand consumption
of agricultural Output, assuming a consrant rate

of growth, k, in the nonagricultural porcion of
the economy, is

) 8Cy . gAY
Ca Y

= B QE_Y_EL_i* {I—a) k !

Ya _j

= Blcnr 803 4 (1-g &
Qa

This model assumes no change in popu-
lation. The variableg can, of course, be trans.
lated into per capita terms, thus removing the

effects of population change, which can be
accounted for separately,

The model also contains a number of
oversimplifications, First, it is not hecessary
tc assume that the change in agricultural in.
come is a simple linear function of the change
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in agricultural output. Alternative forms of this
relationghip could be employed. Second, as pre-
sented, the model does not allow for inter-
dependence between the rates of growth In the
agvicultural and nonagricultural secrors. For
any agriculture whose development in paxt de-
pends on the use of inputs preduced in the
nonagriculiral sector, and which purchases
consumer geods from the nonagricultural sector,
there probably exists an interdependence be-
tween the growth rates of the two sectors.

The model as presented is formulated in
terms of toral agricultural production. It is
used in this study to analyze changes in the
rate of growth of food production, as measured
by the rate of growth in grain output. Production
of nonfood crops is assumed to grow at the
same rate as food production. This assumption
could be dispensed with and production of non-
feod crops treated as a separate sector of the
economy,

In spite of these and other shortcomings,
it is felr tharthis misdel more accurately reflects
the relationship between aygriculwral production
and consumption in thz less developed countries
than alternative models which do not take inte
account the income and consumption effects of
changes in the rate of growth of agricultural
output. The model is subject to considerable
improvement and refinement.

Ler us illustrate how the model is used
in this study. A plausible set of values for a
*“typical’” underdeveloped country whose econ-
omy is heavily based on agriculture might be:

0.6
0.4
0.6
¥ = L0
k=350

A Oy = 2.0
~Og_

Then, from (5) income would grow by 3.2
percent and consumption by 1.9 percent.

Now, assume the rate of growth in ag~
ricultural output increased to 3 percent. Then,
income would grow by 3.8 percent and con-
sumption by 2.3 percent. The demand for ag-
ricultural output varies directly with changes
in the rate of growth of agricultural output,
As the rate of growth in output increases, 80
does demand, and vice versa.

This model illustrates an important €co=-
nomic agpect of agricultural development, and
the need for agricultural imports in the less
developed importing countries. As a predom-
inantly agricultural, less developed countryim-
proves its rate of growth in agricultural output,
its import requirements will decline by less than
absolute increase in its own production. Con-

versgely, if the rate of growth in agricultural
output were to decline, the increase in import
requirements would be less than the absolute
decline in production.
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