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There has long been considerable confusion concerning the na-
ture of the world food problem. In the late 1940's, there was much
concern about world food shortages. This fear soon disappeared as
surpluses began to accumulate in the United States in the early
1950's. However, by the mid-1960's supply management and food
aid programs began to reduce these surpluses.

In 1966, there was a rapid drawdown of world grain stocks and
an increase in food grain prices, largely as a result of greatly ex-
panded imports of grain by India and the U.S.S.R. India suffered
from a second year of drought, and the U.S.S.R. had two crop fail-
ures in three years. Australia also had a poor crop. The disappear-
ance of excess stocks in the United States and an unfavorable wheat
yield outlook contributed to the uncertainty. This situation was taken
by many as evidence that the world food situation was deteriorating
and again raised the question whether there would be sufficient food
in the future to supply the rapidly expanding world population at
acceptable levels of nutrition.

In 1967, the situation was somewhat different. Record grain
crops had been produced in the U.S.S.R., Canada, and Australia.
India harvested at least 100 million tons of food grains, compared
with 73 and 78 million in the previous two years. Crops also im-
proved in Pakistan, Latin America, Africa, and West Asia. In West-
ern Europe, feed grain production established a record and the
wheat crop was a near record. South Africa also had a record feed
grain crop.

Altogether, 1967 was a year of record output for world agri-
culture and, most significantly, a record for the less developed world.
Per capita food output in the less developed countries (LDC's) of
the free world increased by about 5 to 6 percent, a recovery to the
previous record level of 1964 or slightly above.

However, many still believe the world is in imminent danger of
running out of food. As late as September 1967, a prominent au-
thority restated the concern which had been so prevalent during the
previous year and a half:
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In simplest terms, population has been rising faster than food
production. The stork is outrunning the plough. There is less food
per capita in the world today than a year ago. In the less developed
world, where food deficiency is already the greatest, agricultural pro-
duction is far from keeping pace with the growth in population ....
For the past 6 years, the world has eaten up more basic food grains
than we have produced. We have eaten up our so-called surpluses.
We are rapidly eating up our secondary reserves, land previously
withheld from production.'

The Economic Research Service has been a voice of moderation
in this wave of pessimism. In 1964, in our report, World Food
Budget, 1970, we said that production in the free world LDC's had
increased annually about one-third of 1 percent per capita since
the prewar period and that it was expected to increase over the de-
cade of the 1960's at about the same rate. We said there would be
increasing pressure upon the food supply, but at rising levels of
consumption.

In 1965, in a paper entitled "Food Surpluses in a Hungry
World," we indicated that if production and trade trends continued,
by 1970 exportable supplies of grains would exceed import require-
ments by more than 15 million tons.

At the National Agricultural Policy Conference in 1966, I indi-
cated that the only condition under which the United States would
not be able to supply the less developed world their food needs was
if we were to suddenly within one decade-try to furnish everyone
in the LDC's an adequate diet, without any improvement in food pro-
duction on their own part. We told this same story to the President's
Science Advisory Committee.

A 1967 Economic Research Service report, World Food Situ-
ation: Prospects for World Grain Production, Consumption, and
Trade, concluded that growth in production capacity would con-
tinue in the developed world and would be more than ample to
meet the rising import needs of the less developed world.

The report also concluded that if the LDC's increased their levels
of agricultural production to 4 percent annually-a rate achieved by
only a few countries in the past-they would be achieving a high
enough rate of growth in food production to provide minimum ade-
quate calorie levels for their people by 1980 and overcome their
dependence on food aid. However, this would require unprecedented
increases in resource commitment to agricultural development. It

'Herbert J. Waters, Paper given before the General Federation of Women's
Clubs, U.S. State Department, Washington, D.C., September 14, 1967.
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would also require massive efforts by many developing nations and
considerable assistance from developed countries.

In the past few months, there has been a complete turn-about in
the attitude of many toward agricultural development in the LDC's.
Some of the most pessimistic have become real optimists. This swing
was generated by the record crops last year in the LDC's and the
success of the new high-yielding varieties of wheat and rice.

I would like at this time to outline briefly our analysis of the
world food situation, make an evaluation of the impact of the new
technology, and discuss our immediate outlook for world production
and trade of the principal foods-wheat, rice, and coarse grains.

CONSUMPTION-PRODUCTION GAP IN THE LESS
DEVELOPED COUNTRIES

There is still much hunger in the world today. Probably two-
thirds of the world's people live in countries with nutritionally in-
adequate national average diets. The diet deficit areas include all of
Asia except Japan and Israel, all but the southern tip of Africa, and
most of South and Central America. The total additional grain re-
quired to wipe out this deficit for the free world LDC's would amount
to about 25 million metric tons of grain. Almost two-thirds of this
requirement is in four major food-aid countries-India, Pakistan,
Indonesia, and Egypt-with over 45 percent in India. There is also
a deficiency of protein in the national average diet of most of the
LDC's.

During the past decade food production increased at a slightly
faster rate in the less developed countries than in the developed
countries, but the per capita trend in the LDC's has been dampened
by a high rate of population growth. Annual population growth has
reached 2.5 to 3 percent in many developing countries, as wide-
spread application of medical technology and improved food sup-
plies have reduced death rates.

An important aspect of the world food problem is the need to
bring birth rates into balance with food supply, and some progress
is being made in this direction. Governments of several LDC's have
begun campaigns to encourage family planning. Clues to the suc-
cess of such campaigns are scarce, since the registration of vital
statistics in most underdeveloped countries is incomplete. The most
encouraging signs come from Chile, Hong Kong, Singapore, Taiwan,
and Trinidad, where birth rates have fallen so fast that the number
of babies born in 1966 was less than in 1960. Fairly clear signs of
a decline in the crude birth rate are now coming from Ceylon, Costa
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Rica, Jamaica, and West Malaysia. There are no clear indications
yet of downward trends in birth rates in such big countries as Brazil,
India, or Pakistan because of lack of statistics; we can only hope
that intensive birth control programs there are as successful as they
have been in some smaller countries.

Over the past two decades, food production per capita has in-
creased in the less developed countries at an annual rate of about
one-third of 1 percent, whereas food consumption per capita has
been increasing at almost one-half of 1 percent. The difference be-
tween production and consumption has been made up by increased
food imports from the developed countries. Food imports by the
LDC's have been mostly grain to increase the calorie intake.

DEVELOPMENT WITHIN THE LESS DEVELOPED COUNTRIES

Since World War II, sixty less developed countries have become
independent. Almost without exception, they have immediately em-
barked on a program of economic development. These have had
varied success, but in general they have brought about some im-
provement in per capita income, 1 to 2 percent annually. With ris-
ing incomes, people demand more food. They also desire higher
quality food, which requires greater agricultural resources for their
production.

More than 50 percent of the world population has an annual
income of less than $100 a person. At low income levels, a high
percentage of total expenditures is for food, and a large part of
increases in income will go for food. As incomes rise, if increased
supplies are not available, food prices go up, and the poorer people
whose ability to buy has not improved can obtain even less food.

The impact of population on food supplies in the developing
countries is accentuated by the concentration of people in cities. The
extremely rapid growth of urban population compounds the prob-
lem because it imposes the difficult task of improving the distribu-
tion system so food can be moved from producing areas to urban
areas. When this task is not accomplished, urban centers have to
rely on imports for much of their food supplies.

AVAILABILITY OF FOOD AID

The United States has long shown a great concern for the hungry
people of the world. Immediately after World War II, agricultural
aid programs were instituted to supply food to war-torn areas of
Europe. In the early 1950's, following a severe drought in India and
Pakistan, special wheat loans were made to these countries.
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During the 1950's American farm output increased approximately
2.5 percent per year, whereas consumption was increasing at a much
slower rate. Surpluses of several agricultural products began to build
up. In an effort to dispose of these surpluses and at the same time
give foreign countries an opportunity to obtain agricultural products
which their limited foreign exchange would not permit them to buy,
Congress in 1954 enacted Public Law 480. Since that time, the
United States has shipped over 135 million metric tons of wheat and
about 40 million tons of other grains under this program.

The policy of the United States is to encourage and assist the
developing nations of the free world to develop economically and
to improve their own food production so that they will become less
dependent on food aid. A very significant feature of the Food for
Freedom program is the requirement of self-help efforts to accelerate
food production within the food deficit countries themselves. Food
aid probably will continue to be needed for the next decade. But de-
pendence of the LDC's on food aid should diminish as they accelerate
agricultural development and economic growth to a level where they
can produce or commercially import their food requirements.

NEW TECHNOLOGY

There has been a growing awareness of the high priority devel-
oping nations must place on agricultural progress. In the 1950's and
early 1960's, many LDC's assumed that the road to economic growth
was through industry, not agriculture. In the past the United States
also sometimes showed a lack of concern for agricultural develop-
ment programs by stressing industrially oriented aid programs. This
did not work. Our recent strong emphasis on agricultural develop-
ment as a condition for food aid has strengthened a trend among
some governments toward greater emphasis on agriculture.

Thus, we find a new climate for agricultural development in some
of the LDC's, especially in Asia. Farm prices are higher, making it
profitable for farmers to use modern inputs such as fertilizer. These
improved price levels are to a considerable degree the result of
scarcity. But they also reflect a change from the cheap food policies
which have helped keep farm output at depressed levels.

Even with previous technology, this combination of higher prices
and expanded fertilizer availability would probably have caused a
significant upswing in food output. But the key to present prospects
is new technology in the form of high-yielding varieties of wheat, rice,
corn, and sorghum. These new varieties are especially responsive to
heavy doses of fertilizer, as many old varieties were not. When grown

79



under proper conditions, they produce yields which are double or
more than double those of the old seeds.

High-yielding dwarf varieties of wheat, developed with the sup-
port of the Rockefeller Foundation in Mexico, are proving adaptable
across Asia as far north as Turkey and as far south as India. They
are also beginning to be introduced in North Africa. In India and
Pakistan, Mexican-type wheat now covers an estimated 15 to 20
percent of the wheat acreage.

High-yielding tropical rice varieties are more recent. The Inter-
national Rice Research Institute in the Philippines, a combined Ford-
Rockefeller venture inaugurated in 1962, has developed two new
tropical varieties (IR-8 and IR-5) with yields equal to or better than
the temperate zone varieties of Japan and Taiwan. The IRRI rice
varieties are not yet as widely disseminated as Mexican wheat. In
the 1968-69 crop season they will be planted on perhaps 4 million
hectares or about 5 percent of the total rice land in South and South-
east Asia.

It is difficult to evaluate the increase in production from the new
varieties. However, a rough estimate, based on very limited informa-
tion, is that with the new varieties rice production in the region this
year will be about 7 percent above what production would have
been without them. This, of course, will be a major accomplishment,
but the impact is still much less than the overall effect of weather
which often causes a 15 to 25 percent fluctuation in rice yields from
year to year in South and Southeast Asia.

It seems unlikely that the new rice varieties will quickly spread
beyond about 10 percent of the rice area-50 percent of the irri-
gated area-in South and Southeast Asia. Therefore, the immediate
potential is for another 7 percent increase from the new rice vari-
eties. This is hardly a complete solution to the grain problems of the
less developed countries.

Several factors will impede the new-variety programs. Most of
these wheat and rice varieties will become susceptible to local dis-
eases and insect damage. It is highly probable that new micro-
organisms, previously unimportant, will become major causes of
disease as field microclimates are altered by heavy fertilization and
the dense plant population of the new varieties.

Without large investments in irrigation facilities, the potential of
high-yielding rice varieties will not be realized in South and South-
east Asia. The older and most of the new irrigation systems in this
area are unsuitable for the new varieties. Only those farmers with
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reliable irrigation can afford the risk of the high cash costs of fer-
tilizer and insecticides required by the new varieties.

Because of the short growing season of the new grains, hopes
have been raised concerning widespread multiple cropping. How-
ever, it has recently been estimated that the potential land for double-
cropping of rice under existing irrigation is less than 10 percent of
the total rice area in South and Southeast Asia. Also, the lack of
rice-drying facilities may impede the spread of the new varieties.

In terms of quality, there is at least a short-run problem in sev-
eral countries. The new rice is considered inferior to traditional vari-
eties in milling qualities and taste. These characteristics, however,
should be bred out in a few more years.

Other factors may impede dissemination of the new wheat and
rice varieties. As the immediate food crisis abates, the priority given
agriculture could weaken. Farm prices could fall below incentive
levels in some areas, discouraging the modernization of agriculture.
Fertilizer availability may not keep pace with demand.

Technological advance does not mean certain attainment of food
self-sufficiency by hungry nations. Population growth continues, and
demand for food will grow even faster as incomes rise. Even if pro-
duction in these countries improves to the point where it could supply
minimum dietary needs, internal marketing and distribution institu-
tions might not be able to bring the food to the right people. Also,
calories alone will not meet the special nutritional needs of infants,
pregnant women, and nursing mothers.

OUTLOOK FOR GRAIN PRODUCTION AND TRADE

Wheat

Highlights of recent developments in wheat production and trade
are:

1. The Soviet Union had two extremely poor crops in 1963 and
1965. The 1963 wheat crop was down 26 percent and stocks were
low, resulting in large imports-23 million tons in the four-year
period to 1967-68. The 1966 crop was almost double that of the
previous year, that of 1967 was very favorable, and 1968 appears
to be slightly better than 1967.

2. India and Pakistan had two consecutive years of drought in
1965 and 1966-the most severe of the century. These countries
imported 27 million tons of wheat between 1965-66 and 1967-68.
The 1968 wheat crops in India and Pakistan were 35 and 37 per-
cent, respectively, above the previous 1965 highs.
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3. Mainland China has become a major importer. In the seven
years prior to 1966-67 China imported 34 million tons of wheat,
mainly from Australia and Canada, but also from Argentina and
France. There is evidence of wheat deficits in the large coastal cities
of the north. Also, it appears that imported wheat is being substi-
tuted for higher priced rice which is then being exported.

4. Canada and Australia have expanded production and trade
as a result of becoming major suppliers for the Soviet Union and
Mainland China. As the market in the U.S.S.R. has fallen off, stocks
have built up in Canada and now exceed those of the United States.

5. France has become a major exporter, responding to the higher
EEC price and restitution payments on exports. This has become
costly to the EEC.

6. U.S. wheat exports rose from 18 million tons in 1960-61 to
24 million in 1965-66, then fell to 21 million in 1967-68. Commer-
cial sales accounted for only 36 percent of U.S. wheat exports in
the period 1959 to 1963 but were 47 percent of the total in 1967-68.

The world wheat outlook for the near term is for ample supplies
for domestic use and export, continuing pressure on prices (in spite
of the International Grain Arrangement), and a slowdown in the
growth of import demand. The United States has already responded
to this "bearish" outlook by reducing its 1969 wheat allotment 12
percent to 51.6 million acres.

This wheat outlook is based upon the expectations that:

1. The developing countries will sustain their recent growth in
production, which will lessen the need for food aid.

2. The per capita demand for wheat for food in most developed
countries (Japan being an exception) will continue to decline as in-
comes increase.

3. The Soviet Union will continue its traditional role as an ex-
porter.

4. Production in the major exporting countries will continue at
the relatively high levels of the last few years.

5. Among the major producers, there will be no crop failures
of the magnitude of the 1963 harvest in the Soviet Union and the
1966 harvest in India.

Rice

World rice production changed little during 1963-66, and inter-
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national prices have risen sharply in recent years despite import sub-
stitution of wheat and other grains. The 1967-68 world rice harvest
increased almost 10 percent, reaching record proportions in India,
Pakistan, Japan, the Philippines, and the United States. Mainland
China reportedly harvested a near-record crop, substantially larger
than in the previous year. However, the harvest in Thailand, the
largest exporter in the Southeast Asian Rice Bowl, was cut about
15 percent by drought, and the crop in Burma was only a little
larger than the poor crop of 1966-67.

Although the world rice crop reached a new high, exportable
supplies were relatively small in 1968. In 1967-68, the United States
became the leading rice exporter-U.S. exports amounted to 1.9
million tons (milled), including about 1.1 million tons of commer-
cial exports. The bulk of the government-financed shipments went
to South Vietnam and Indonesia. Western Europe is our largest com-
mercial market.

Forecasts for 1968-69 point to greater supplies in both export-
ing and importing countries. Under growing pressure of mounting
stocks and record production, world rice prices appear to be level-
ing off.

Coarse Grains

Production of coarse grains has increased about one-fourth in
the past decade and exports have more than doubled. The United
States accounts for 60 percent of coarse grain exports.

The continuing expansion of domestic coarse grain production
in all countries except Japan leaves trade prospects for grain export-
ing countries, including the United States, somewhat dim. Even in
Japan, there is strong evidence that increased availability of coarse
grains by 1970-71 from countries such as Australia and Thailand
will reduce the traditional market share of other suppliers, partic-
ularly the United States. High grain price policies pursued by some
importing countries, such as those in the EEC, work against import
demand expansion in two ways-domestic production is encouraged
and demand for feed grains is dampened.

The tremendous production potential inherent in some exporting
countries and the dependence of others on grain for export earnings
augurs for continued efforts to expand exports. Development of the
livestock and poultry industries in some countries, however, will tend
to retard increases in export availability. Even if international grain
prices do decline, major importers will not increase their imports as
long as high domestic prices are insulated by import controls.
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SUMMARY

The less developed countries have made considerable progress
in increasing agricultural production. However, in most countries,
development has fallen short of expectations and has not been suffi-
cient to meet the expanding demand for food coming from a rap-
idly growing population and some increase in per capita income. In
many countries, this gap has resulted in greatly increased imports
of grain, largely as food aid from the United States.

Per capita food consumption and nutrition must improve at a
faster rate than in the past decade. Food trade and food aid will
likely continue to make important contributions to diet improvement
as well as economic development. However, the gap will eventually
have to be filled largely within each country itself.

Most less developed countries have the potential for increasing
food production sufficiently, or improving their ability to buy food,
to insure enough food in the future to feed the rapidly expanding
population at acceptable levels of nutrition. Even if production
does not accelerate in the LDC's, there is sufficient capacity in the
developed countries.

There is an improved climate for agricultural development in the
less developed countries. This new attitude, along with new, high-
yielding varieties of wheat and rice and greater availability of fer-
tilizer, is a bright new hope for much of the hungry world. How-
ever, these developments are not the total solution to the world food
problem. Much must still be done before food supplies will be assured
for the majority of the human race.
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