THE WHITE HOUSE

WASHINGTON

January 19, 1965
TO: Mr. William Connell
Bill:

There is a terrific pressure
building up on this population
control subject. We have kept

an oar in the stream, and I
thought the attached might be good
for your files. Should the Vice
President be called upon to move
in this direction, I think we can
muster a dozen experts in a
matter of hours.

LMgchertler



November 24, 1964

MEMORANDUM FOR:

My, Bill D, Moyers

ince working in India last spring, I have been both haunted by the
roblems of the human race and stimulated by the challenge of
oing something about them. As Dick has told you, we are moving
head on nutrition and food development. Orville Freeman is
oving fast into the world picture on food needs. On the other
nd, the population control ‘problem lacks*recognition and coordi-
,f on., Iunderstand , John Rockefeller III was in town a short
iile ago and saw Mesars. Rusk and Bundystrbmn« to get a statement
1 population control in the President's Inzuguratien message, I
;0 understand Mr. Rockefeller is pushing for a Special Assistant
o the President on population control to coordinate the efiort, as
:s in the FFP program. Agpparently Mr, Rockefeller
zves that if the Government is concerned to such an extent, he
:5 nd encugh money to help form public opinion on the subject.
ause of certain recognizable problems in going too fast and too
r oo soon on pepulation control, the President may wish to
co r:'d..r aclnowledging the wishes of the scientists, demographers,
cke Pllcrs, etc., by establishing a population contrel coordinator
on his staff through giving this responsibility to the Director, Food
or Peace. Human development on a world-wide basis closely
‘elates the food and demographic problems. We are in that job now.
ines of authority and channels of operation already exist in this
ffice. The funds and technicians are available in the various
lepartments and agencies as well as the private sector. The
. Assistant Director, Food For Peace, a2 Roman Catholic with six
‘ -hildren, would certainly be a "safe” individual to coordinate this
| :ffort; keep the President informed, and map the proposed areas
! of action,

l'}""b"

Leon A, Schertler

. With Ray Lamontagne as John D's Exccutive Assistant, we
uld easily work with that group and their funds.

#
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R, Ewell - January 1965

Birth Rates and Death Rates in Selected Countries

Growth rate
Birth Death % per year Life expectancy
ASTA Year rate® rate® 1958 - 62° (male)
Burma 1955 50 35(?) - 11 (195L)
China 1957 34 11 Ded -
India 1951-61 L1 22 2,3 L5 (1957-58)
Indonesia 1962 L3 21 a2 -
Israel 1962 22 6 3.5 71 (1962)
Japan 1963 17 7 0.9 66 (1962)
Pakistan 1962 L3-46  16-17 - -
Philippines 1950-55 50 - 3.2 L9 (19L6-L9)
Taiwan 1962 37 6 3,6 61 (1959-60)
Thailand 1956 b2 . 20 300, L9 (19L7-L8)
Turkey 1955 L3 i fr 2.6 L6 (1950-51)
Average for Asia 1958~62 L3 20 2l -
AFRICA
Congo (Leopoldville) 1955-57 L3 20 2.4 38 (1950~52)
Ghana 1950-55 51 - - 38 (19L8)
Guinea 1955 62 Lo(?) 3.0 31 (1954-55)
Mali 1960 62 29 3.9 -
Morocco 1962 Lé 19 3.0 50 (1960)
Nigeria 1952-53 53-57 = 1,9™* -
Rhodesia 1954 LS 15 3.3** L8 (1953-55)
Tunisia 1962 Ll 11 1.k -
United Arab Rep. 1950--55 L5 - 2.6 -
Average for Africa 1958-62 L6 23 2.3 -
LATIN AMERICA
Argentina 1963 22 8 1.6 57 (1947)
Brazil 1953-57 L2-45 16-19 3.4 39 (1940-50)
Chile 1962 3L 12 2,4 50 (1952)
Colombia 1953-57  LL-LS  15-17 2,2%% L (1950-52)
Costa Rica 1963 50 9 L.3 55 (19L49-51)
El Salvador 1963 L9 11 - 57 (1960-61)
Guatemala 1962 L8 17 3,2 Ll (19L9-51)
Mexico 1963 L5 10 3.1, 55 (1956)
Paraguay 1953-57 L5-50 12-18 2. pe
Peru 1953.-57 L2-L4LB8 15-22 - -
Venezuela 1953-57  Lh-47 12-15 3.h -
Average for Latin America 1958-62 Ll 13 2.8 -



Growth rate
Birth Death % per year Life expectancy
NORTHERN AMERICA Year rate® rate® 1958 - 62 (male)
Canada 1963 25 8 2.1 68 (1955-57)
United States 1963 22 10 1.6 67 (1962)
Average for North America 1958-62 2L 9 1,7 -
EUROPE
Czechoslovakia 1963 17 10 0.7 68 (1960-61)
France 1963 18 12 1.2" 67 (1962)
Germany, West 1963 18 11 0,7 67 (1959-60)
Hungary 1963 13 10 0.L 65 (1959-60)
Ttaly 1963 19 10 0.6™* 66 (195L-57)
Netherlands 1963 21 8 s O 71 (1956-60)
Poland 1963 19 8 1.3 65 (1960-61)
Spain 1963 22 9 0.8%% 67 (1960)
United Kingdom 1963 18 12 0.8 68 (1960-62)
Yugoslavia 1963 21 9 1 62 (1958-59)
Average for Europe 1958-62 19 10 0.9 -
SOVIET UNION 1962 22 7 s 8y 65 (1960-61)
OCEANTIA
Australia 1963 22 9 21 67 (1953-55)
New Zealand 1963 26 9 2.2 68 (1955-57)

@ per 1000 of total population.

Population growth rates for 1958.-62 include net migration, which is principally
jmportant in the cases of United States, Canada, Australia and Israel. These
grow:h rates are in many cases inconsistent with the birth and death rates, but
these are the figures given in Ul Demographic Yearbook, Table 1.

These growth rates appear to be particularly low in comparison with birth rates
and ceath rates.

Abnormsl growth rate for France in 1958-62 due to repatriation of people from
Algeria.

Source: UN Demographic Yearbook, 1963.



R, Bwell - January 1965

Population Data - 1960-1980

Assumed annual

Underdeveloped Areas gigggflggga 1965—E2E%%ggigﬂlig%%ligg%§73-___i§8O
Asia (excl,China and Japan) 2.5% 906 1,025 1,160 1,299 1,486

A Africa 2.5% 257 291 329 373 L2l
Latin America _2,9% 212 2L5 283 327 376
Total, excl.China and Japan 2.6% 1,375 1,561 1,772 1,999 2,283
China 2.3% 685 767 860 _ 963 1,080
Total, underdeveloped areas 2.5% 2,060 2,328 2,632 2,962 3,363

Developed Areas
USA/Canada 1.7% 200 218 237 258 281
Europe 0.9% L26 LL6 L66 L87 509
U.S.S.R. 1.7% 21, 233 253 275 299
Japan 0.9% 93 97 102 107 112
Oceania _2.2% 17 19 21 23 26
Total, developed areas 1.3% 950 1,013 1,079 1,150 1,227
Total world 2.1% 3,010 3,341 3,711 4,112 4,590

Source: 1960 data from United Nations Demographic Yearbook, 1963.
Assumed growth rates estimated from growth rates during period 1920-1962.

Estimated World Population up to year 2000

Time of Christ  1/L4 billion

1600-1650 1/2 billion
1830-1850 1 billion
1930 2 billion
1960 3 billion
1973 Ly billion®
198l 5 billion"
1993 6 billion™
2000 7 billion’

1920 1,8 billion
1930 2,0 billion
1940 2.2 billion
1950 2.5 billion
1960 3,0 billion
1970 3.7 billion®
1980 L.6 billion™
1990 5.7 billion™
2000 7.0 billion™

* Calculated on assumption of 2,1% per year growth rate, 1960-2000.
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Unless the western world acts fast, Asia, Africa,
and Latin America face famine in the 1970’s

Famine
and
Fertilizer

Dr. Raymond Ewell,
State University of New York
at Buffalo

The world is on the threshold of the
biggest famine in history. Not the
world we live in, but the underdevel-
oped world, the three poor continents
of Asia, Africa, and Latin America.

The populations of these continents
are growing rapidly, and the produc-
tion of food in these continents is lag-
ging the population growth. This is
the problem in a nutshell. This is the
greatest and most nearly insoluble
problem in the history of the world.
And it is almost here.

If present trends continue, it seems
likely that famine will reach serious
proportions in India, Pakistan, and
Communist China in the early 1970’s.
Indonesia, Iran, Turkey, Egypt, Bra-
zil, and several other countries will fol-
low within a few years. Most of the
other countries of Asia, Africa, and

Rice. In Asia some 70% of the

total food supply comes from grain,
largely rice. Here, Red Chinese peasants
cultivate rice fields in river-flooded

land near Chungking

Marc Riboud—Magnum Photos
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Latin America will fall in this category
by 1980. Such a famine will be of
massive proportions affecting hun-
dreds of millions, possibly even bil-
lions, of persons. If this happens, as
appears probable, it will be the most
colossal catastrophe in history. It
would be a completely new situation
in the world’s history—not enough
food for the billions of human beings
inhabiting the surface of this globe.
This would be the Malthusian Doc-

trine finally coming true after 170
years.

The food/population problem will
be the overriding problem of the last
quarter of this century. The political
and economic consequences of wide-
spread famine in Asia, Africa, and
Latin America are certain to be mas-
sive and far-reaching. It seems un-
likely that stable governments can be
maintained in countries where a large
part of the population is starving.

/

Latin America

1960 ﬁ ﬁ [ 212
1970 /i\ /i\ /i 283

R

Africa

o R R
1970 A i R fi 329

In 20 years the populations of Latin America,
Asia, and Afriga may increase by 75%

oo AR AR

Asia (excluding China and Japan)
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Note. Data are based on an assumed rate of increase of 2.5% per year for
Asia and Africa and 2.9% per year for Latin America for 1960-80.

\Source: United Nations Demographic Yearbook, 1963 /

Population figures in millions
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The food/population problem seems
likely to reach such enormous pro-
portions by 1975 that it will dwarf
and overshadow most of the problems
and anxieties which now occupy our
attention, such as the threat of nuclear
war, Communism, the space race,
racial problems, unemployment, Ber-
lin, Vietnam, the Congo, Cyprus,
Cuba, and the like. These current
problems will fade into the back-
ground as the enormity of the world
food problem impresses itself on the
western world.

Population Explosion

Now that we have looked at the
over-all picture, let’s look at some rel-
evant facts. The populations of Asia,
Africa, and Latin America are now
growing at rates of 2.5%, 2.5%, and
2.9% per year, respectively. These
are their highest growth rates in his-
tory, and the rates of growth are still
increasing. These high population
growth rates are frequently referred
to as the population explosion—and it
really is an explosion. For example, a
rate of 2.5% per year will double the
population in 28 years.

The basic cause of the population
explosion is the rapid drop in the death
rate in Asia, Africa, and Latin America
since 1945 as a result of the introduc-
tion into these areas of penicillin,
DDT, and other modern medical and
public health practices. Birth rates
have remained practically constant,
but death rates have dropped sharply
since 1945,

Therefore, the population explosion
is a new phenomenon—it has been a
real explosion only since the end of
World War II.  Population growth
rates were much lower before World
War Il—for example, 1.2% in both
Asia and Africa in 1930-40, and 1.9%
in Latin America during the same
period. Before 1930 they were even
lower. In fact, population growth
rates above 1% per year were rare
anywhere in the world before the 20th
century.

Demographers have projected a
growth in population of Asia (exclud-
ing China and Japan), Africa, and
Latin America rising from 1.4 bil-
lion in 1960 to 2.3 billion in 1980.
This is a minimum increase, in my
opinion, because the population
growth rates are still increasing.
Should such an increase occur, the
population in these three continents

would increase by some 900 million
people in only 20 years. This is a
stupendous figure—900 million is a lot
of people and 20 years is not much
time in which to solve the many prob-
lems 900 million more people will
bring with them. If China is included
in this forecast, the population growth
from 1960 to 1980 would be 1.3 bil-
lion. In the rest of this article China
is excluded from the discussion be-
cause (1) it is on the other side of the
ideological fence, and (2) we have
little demographic or economic infor-
mation on China. Japan is excluded
from the discussion, also, because eco-
nomically Japan is about the same as
a European country.

The contrast in birth rates, death
rates, and apparent population growth
rates in major areas of the world be-
tween the developed and underdevel-
oped areas is striking. Particularly
significant is that the underdeveloped
areas with birth rates of 41 to 46 per
1000 still have death rates as high as
12 to 23 per 1000. This indicates the
probability of further declines in the
death rates with consequent increases
in population growth rates, particu-
larly in Asia and Africa. The birth
rate is an irresistible force which is un-
likely to change appreciably for 15
years or more,

The production of food in Asia,
Africa, and Latin America has re-
mained approximately constant for the
past three or four years, and there is
no social or economic development on
the horizon that seems likely to in-
crease food production in these conti-
nents enough to feed 900 million more
people by 1980. In Asia the annual
production of grain has remained con-
stant at about 150 million tons since
1960 so that the per capita production
of grain has declined from 16 ounces
per day to 15 ounces per day during
the past three vears. In Latin Amer-
ica the annual production of grain has
remained constant at about 42 million
tons since 1958 so that the per capita
production of grain has declined from
21 ounces per day to 18 ounces per
day. Africa has had a small increase
in grain production so that per capita
production has remained at 15 ounces
per day for the past seven years.

Grain is, of course, not the only
food, but it is the big staple and sup-
plies a large portion of the food in
these three continents—70% in Asia,
45% in Africa, 40% in Latin America.
Potatoes, yams, and cassava supply an

% Excluding China and Japan

o

Projected growth rates through 1980
for underdeveloped areas are almost double
those for developed areas

=,

Growth rate in per cent

Underdeveloped Areas

2.3
China
2.2
0.9
Japan Oceania

Note. Growth rates are estimated from an analysis of 1920-62 growth rates.
\Source: United Nations Demographic Yearbook, 1963

.

additional large percentage in Africa
and Latin America.

Greatest Famine of All Time

If these trends continue for a few
more years, famine will inevitably re-
sult. And this would be famine on a
scale never before experienced in the
world’s history. There have been
many famines in history involving mil-
lions of people, but none involving
hundreds of millions of people.
Moreover, in past famines many peo-
ple have died of disease as well as of
starvation. Now modern medicine
keeps people alive even though starv-
ing, and they still compete for a share
of the inadequate food supply.

Not only will the forthcoming fam-
ine be widespread, affecting hundreds
of millions of people, but it will be
persistent and will probably get worse

year by year, unless ways and means
are soon found to increase agricultural
production. It is hard for us sitting in
rich, comfortable, overfed America to
realize that the greatest disaster in the
history of the world is just around the
corner. The efforts now being put
forward by governments and private
agencies to try to avert this disaster
are much too small to cope with a
problem of this magnitude.

The countries of Asia, Africa, and
Latin America vary considerably in
their vulnerability to famine. India
and Pakistan are undoubtedly the
most vulnerable. These two coun-
tries will feel the brunt of the world
famine first. China may be equally
vulnerable, but we have little reliable
data on the food situation there. Next
in vulnerability come Indonesia, Iran,
Turkey, Egypt, Brazil, and a few
other countries. These countries have
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high population growth rates of 2.0
to 3.5% per year and population
growth is already outrunning food
production. Some Asian countries
such as the Philippines, Burma, Thai-
land, Malaya, and Taiwan seem to be
relatively secure against famine now,
but they all have very high population
growth rates which will soon soak up
their present surpluses. Therefore
these countries, too, will have food
shortages within 10 to 15 years un-
Jess they can reduce their population
growth rates. The same applies to
most of the countries of Africa and
Latin America.

Birth Control or Famine

What is the answer? What is the
solution? There are three obvious
possible answers: Reduce the popula-
tion growth rate or increase agricul-
tural production, or both. Reducing
the population growth rate means re-
ducing the birth rate since it is not
socially acceptable to deliberately in-
crease the death rate. In fact, birth
control is the only answer in the long
run. Improved agriculture could con-
ceivably take care of the expected in-
creases in population for 20 or maybe
30 years, but beyond that it would be
impossible.  Birth control is being
actively promoted by governments
and by private groups in most coun-
tries in the world today, but it is mov-
ing slowly in Asia, Africa, and Latin
America and seems unlikely to cause
any marked decrease in the birth rate
before the 1980s. But ultimately,
birth control is the only answer.

Widespread use of birth control is
a basic social and cultural change
which is certain to occur slowly in
these countries. Birth control moved
ahead very rapidly in Japan in 1948-
55, but Japan has an educated, dis-
ciplined populace, whereas most of
the underdeveloped countries do not.
Oral contraceptive pills are probably
not the answer in the underdeveloped
countries for reasons of both cost and
illiteracy. The most promising con-
traceptive method for these countries
is the plastic intrauterine devices such
as the Lippes loop and the Margulies
coil. These devices are now being
used in more than 25 countries of
Asia, Africa, and Latin America, as
well as in the U.S.,, Europe, and
Japan. However, mass application in
Asia, Africa, and Latin America is
likely to be slow.

Increasing agricultural production
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Technological advancements

make possible the doubling or tripling

of grain production . . .

Wheat yields in pounds per acre—1961-62

. .. in underdeveloped areas,
where grain is a major item
in the food budget

Rice yields in pounds per acre—1961-62

aFigures are for 1960-61. Note. Rice is milled rice which equals paddy rice times 0.65.
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this Indonesian farmer builds shallow irrigation walls.
Crude tools and dry land coupled with
lack of fertilizer offer only meager crop
rewards for much backbreaking labor

Source: United Nations, Food and Agricultural Organization Production Y earbook, 1962

is, therefore, the only real possibility
of averting world famine in the 1970’s
and 1980%s. It is technically possible
to double or even triple agricultural
production in all of Asia, Africa, and
Latin America through the use of
more fertilizers, more irrigation, bet-
ter seed varieties, more pesticides, and
other improved agricultural practices.
For example, the rice yield in Italy is
3200 pounds per acre, in Japan 2720
pounds per acre, in the U.S. 2210
pounds per acre, in China 1600
pounds per acre, but in India only 900
pounds per acre. For another exam-
ple, the wheat vield in Denmark is
3700 pounds per acre, in Japan 2450
pounds per acre, in the U.S. 1440
pounds per acre. but in India only
760 pounds per acre. Other basic
food crops, such as corn, potatoes,
beans, peanuts, cassava, bananas, and
sugarcane  show  similar  pictures.
Many countries such as Pakistan.
South Africa, Brazil, Ethiopia, and
the Philippines have crop vields as
low as or even lower than India. This
comparison of crop vields gives an
indication of the potential for increas-
ing crop vields in the low productivity
countries.

Social Change vs. Farm Technology

There is no doubt that agricultural
productivity could be raised greatly
in any countrv in the world—if there
were time. But time is the crux of
the problem. The use of improved
agricultural methods represents a ba-
sic social and cultural change, and
social change is a slow process. Most
of the farmers of Asia, Africa, and
Latin America are totally illiterate—
they can’t read or write or add num-
bers nor do thev understand the ele-
ments of plant biology. Under these
conditions, the introduction of scien-
tific agriculture into Asia, Africa, and
Latin America is likely to be a slow
process. In fact, the social, cultural,
and educational factors, not the tech-
nical factors, are the real bottlenecks
in improving agriculture in these coun-
tries.

If the population would remain con-
stant for 30 or 40 vears, agriculture
could change gradually and begin to
supplv a more adequate diet. In-
stead the population of these three
continents will probably double in the
next 25 to 30 vears. Where will the
food come from to feed 2 billion more
people in Asia, Africa, and Latin
America by 19907
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Planting. Farmer in Ceylon follows
ancient tradition in sowing rice

Agricultural output can best be
raised by increasing fertilizer use

Fish. Probably no more than 3% of the
protein used world-wide comes from fish.
Yet, in some areas split, salted, and |
sun-dried fish, such as are being readied
on this fishing boat in Cambodia, are an
important adjunct to the local diet

Training. Instructors from the

United Nation’s Food and Agricultural
= : _ Organization train local technicians,
il S, ot 7 Ty A5 T stuch as these Congolese students, in the

; %“l{ﬁ; proper techniques for operation and
Yoy ’_‘.. A maintenance of farm machinery
Com Harvesters. In Latin America
grain accounts for about 409% of the
total food supply. However, since 1958
grain production has declined from 21
to 18 ounces per day per capita.

Here, Perucian corn harvesters bend
under their unwieldy bundles

Fertilizer. Efforts to build B
fertilizer capacity in underdeveloped
countries are well under way. This

plant at Sindri, India, is probably
the largest fertilizer plant in Asia,
having a capacity of 140,000 metric

this government rice station in Malaya, test and recommend
seed varieties and fertilizer programs to local farmers.
Here, water buffalo are used to plow the test paddies

Of the various technical factors, in-
creased use of fertilizer offers the best

in India, Pakistan, Taiwan, the Philip-
pines, Mexico, and other countries.

results will be
The average response

methods—the
good. . ..

tons of ammonia per year

With No Other Changes in Farming Methods, Proper Fertilizer

Use Brings Increased Crop Yields

in Asia, Africa, and Latin America to
meet the food needs, but this will also
be a slow process, and it seems un-

plossibility for a q.uick in?rease lin ag- The dosages "f‘ these tests ranged to the best [most ecanom‘ic] Dosage PerCont:  Vidis/ likely to have a massive effect in the
ricultural production. Field trials in from 45 to 135 kilograms of plant nu- treatments, for all countries, kg./hectare Increase in  Cost T S T S 7
many countries have established that  trient per hectare (40 to 120 pounds crops, and seasons was 74% [in- Country Crop (N-P,0+-K.0) Crop Yield Ratio® One ’ very promising develo'pm —
moderus pelcios o iz wil . p ) st o YA vl Timmpn Turkey Wieat 40600 7% 25 husbeon e cbishment o tho
other technical inputs such as seed 120%. Of particular interest is the North Africa, 54%; West Africa, Corn 40-40-40 95 2.8 :imi;t}:t.?.ml ‘B:Lehﬂf;en;‘(,h IIHSt:ih;:e ‘El
varieties and water supply are left fact that the value/cost ratios varied T72%; Northern Latin America, Morocco Wheat 30-60-40 75 3.0 !-e" 1P1ppl:(1]€"st_ y e f 190(;; m‘;lq o:,h-
unchanged. For example, the FAO  from 2.3 to 7.0, corresponding to 95%.” Barley 30-60-40 91 2.5 f\'::rlf L[ {t);:;‘ R‘:)l'(]lt;?(:;ler Fm.m d‘li?(;n i:i
Freedom from Hunger Campaign has  economic returns of 130 to 600% on Beans 20-60-40 78 2.3 il oy i b v-u'iet‘iev. of
recently completed a series of 9500 the investment in fertilizer. Similar Northern Latin America gave the Lebanon Wheat 20-25-7.5 101 7.0 bl hal can. b Indi‘ll'md ‘Lalin
fertilizer demonstrations and field  results were obtained for other crops.  highest average response because the Niier Ri 99 4-99 4-0 30 40 A il ¢ the hich t‘ & e
trials in 14 countries (Turkey, Syria, In fact, the highest economic returns trials there included a number of veg- Sy we P 2 n;;e ru.’a ,”' i f “?l" '8 e.s gt e anﬁce..
Lebanon, Morocco, Nigeria, Ghana, were obtained from potatoes with  etables which gave very high re- Senegal Rice 45-0-0 73 3.3 I c{“ o _f; F;.l.’.’er fseems l:o N .e]]
Senegal, Togo, Colombia, Ecuador, value/cost ratios of 10 to 13. sponses. Ghana Corn 44 8-0-0 120 3.3 Fle )est‘ pmsl. )_1 ;t} (; '1 c; u .'Tt:m::a
Guatemala, Honduras, Costa Rica, The report of the seventh Meeting The increases in yield were ob- Rice 22 4-22 40 52 3.3 o ug_m:; h::; i he-
and El Salvador). The trials in- of the FAO Fertilizer Industry Advi- tained using locally available seed va- twecn‘ notv o ; 1 80'. The: other
: - - x Ecuador Corn 0-45-45 94 6.3 technical inputs in agriculture prob-
cluded many crops such as wheat, sory Panel, July 7, 1964, summarizes rieties. Much greater increases in B 0-45-0 93 2 9 b o s fik e s
barley, rice, corn, beans, cotton, pota- its findings as follows: yield could have been obtained if im- iand G ; s yfg ﬂ.mmlt_ = r.()llgllt I.m? iy 0;1
toes, yams, sugar beets, peanuts, and proved seed varieties had been used Honduras Corn 45-45-45 120 4.8 asu (:le'“)_m“-“s“‘e rasis -'lséde'lﬂug‘
vegetables. These trials established “We now have results from over with increased quantities of fertilizer. Costa Rica Rice 45-45-45 80 4.5 e play o ]:Ole' Im.me' sefd‘;‘
beyond doubt that substantial in- 9500 demonstrations and trials in To obtain the high yields of Europe, Corn 45-45-45 70 4.0 1:1;'1rcnsedl i :g;\t'lon, pestlcldlc;:. m.]lt. " (;
creases in yields can be obtained by 14 countries in three regions. . .. the U.S., and Japan, it will be neces- El Salvador Bedns 45-0-0 50 4.0 :’; firu:e?l:llll:.:;l ;:E::: l[r)‘::l.:stible,llt;':;tzeit

the use of moderate dosages of ferti-
lizers even if no other technical fac-
tors are changed.

Similar trials have been conducted
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There can be no manner of doubt
that when farmers in developing
countries use fertilizers—even
without other improved farming

sary to develop improved seed varie-
ties, but this takes years of painstaking
research. Ultimately, improved seed
varieties will have to be used widely

@ Value of additional crop obtained/cost of fertilizer

Source: Review of Trial and Demonstration Results, 1961/62, FFHC Fertilizer Program,

United Nations, January 1964

FAO,

should be recognized that the principal
means of raising agricultural produec-
tivity in Asia, Africa, and Latin Amer-
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£ B
Rate of population growth in

underdeveloped areas exceeds rate

in developed areas . . .

... and the difference, at least for the next 20 years,
should grow even more striking

= 5 births per 1000
population (1968-62)

= b deaths per 1000
population (1958-62)

Underdeveloped Areas

ais K K K K K K K K K

(excluding

A

Atica K K K K K K K K K 46
a s e L
Latin 3 K XK X % K K K 4

+ 4 s

Developed Areas

us/ K K K K Ko

it ot

Europe ¥ K X K19
+ 40

USSR. ¥ ¥ XK X K24
—+ -7

Japan K K K 317
+4s

Oceania  H XK K K K24

+4s

Population changes due to net migration must be added to (or subtracted
from) the apparent natural growth rate. These changes are very small
except in the U.S., Canada, and Oceania.

k&:w: United Nations Demographic Yearbook, 1963 /
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ica in the critical next 15 years will
have to be fertilizer.

Minimum Goals

How much fertilizer will it take?
What facilities will be needed? How
much will it cost? How will the ferti-
lizer be distributed and applied to the
soil?

As a minimum goal, let us assume
that agricultural production should be
increased enough to provide 16
ounces of grain per person per day in
Asia, Africa, and Latin America in
1970 and also in 1980. This is the
present level of consumption, so the
minimum goal suggested is simply
maintaining the present nutritional
level, inadequate as it is. Everyone
with any humanitarian instincts would
like to see the diet of the underdevel-
oped areas improved, but this is vir-
tually impossible until the birth rate
is reduced substantially. The under-
developed countries will be pushed to
the limit to maintain the present diet
even with maximum help from the
developed countries. The people of
Asia, Africa, and Latin America ask
only for enough rice, wheat, corn, and
beans. Foods like meat, fish, eggs,
and milk are beyond the reach of most
of the people of these lands now and
are likely to be even less available in
the future as the populations continue
to increase.

To provide 16 ounces of grain per
day for the 400 million additional
population of these continents in 1970
would require 15 million tons of plant
nutrients, compared with consumption
of 3 million tons in 1960-61. Con-
sumption is probably about 4 million
tons in 1963-64. To feed the 900
million additional population in 1980,
30 million tons of plant nutrients
would be required. These figures
were calculated on the basis that one
ton of plant nutrient results in 8 tons
of additional grain and that two thirds
of the fertilizer would be used on
grain, one third on all other crops.
The over-all tonnages of 15 million
tons in 1970 and 30 million tons in
1980 compare with total world con-
sumption of 30 million tons in 1962-
63. Also for comparison, the current
big Soviet fertilizer push has a target
of 16 to 20 million tons of plant nu-
trients in 1970 (80 million tons gross
weight of fertilizer).

To emphasize this point further, I
am willing to put myself on record that
if Asia, Africa, and Latin America are

To provide Asians, Africans, and Latin Americans with a
minimum diet through 1980, grain production there will have to double,
fertilizer use increase about 10 times

Fertilizer wmiltions of metric tons

not using quantities of fertilizer ap-
proaching 30 million tons by 1980,
they are almost certain to be engulfed
in widespread famine.

The consequences of the population
explosion have been discussed and
analyzed in theoretical terms for a
decade now, but the time for theory is
nearing an end and the time for action
is here. There has been too much
talk and theorizing about how to solve
the world food erisis in the year 2000
when the beginnings of the crisis are
probably only five or six years away.

Of the requirements we have been
discussing, it is important to keep in
mind the dominant place of India.
India, with a 1961 population of 440
million, is about one third of the un-
derdeveloped world. The rest of
Asia—Pakistan, Indonesia, the Philip-
pines, Turkey, Thailand, Burma—with

Grain  wMillions of metric tons

(nutrient basis)

a 1961 population of about 475 mil-
lion is another one third. Africa and
Latin America each constitute one
sixth of the underdeveloped world.
The immediate problem is how can
the countries of Asia, Africa, and
Latin America obtain a supply of 15
million tons of plant nutrients by 1970
and 30 million tons by 1980. Domes-
tic production of fertilizer in all three
continents together is about 1.5 mil-
lion tons in 1963-64 and a good esti-
mate for 1970 production would be 3
to 4 million tons. Production in 1970
might be increased to 5 to 6 million
tons by a new crash program of ferti-
lizer plant construction, but generally
speaking it is already too late to in-
crease production greatly by 1970. I
believe, therefore, that most of the
fertilizer needed by Asia, Africa, and
Latin America in 1970 will have to be

imported from the industrialized coun-
tries. Some countries would have
the foreign exchange to buy the fer-
tilizer they need through commercial
channels, but most countries would
have to rely on foreign aid.

Self-Sufficiency by 1980

For the longer term in 1980, most
countries should plan to become
largely self-sufficient in fertilizer pro-
duction—at least the larger countries.
In round numbers, fertilizer plants
cost about $1 billion per 6 million tons
of annual production of finished fer-
tilizer (on a plant nutrient basis).
Therefore, enough fertilizer plants to
produce 30 million tons of fertilizer
would cost about $5 billion—10% of
the cost of putting a man on the moon.
If 30 million tons of fertilizer were
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Latin America, Africa, and Asia trail far behind
developed countries in fertilizer use
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Source: United Nations, Food and Agricultural

A

produced and used in Asia, Africa, and
Latin America, it would be a giant
step toward solving the world food
problem in 1980. Historians of the
future may remark on whether it was
more important to have devoted our
resources during the 1960’s to putting
a man on the moon or to have de-
voted our resources toward averting
the world famine of the 1970’s.

Total world fertilizer production
should be approaching at least 100

million tons of plant nutrients in 1980
compared with 30 million tons at pres-
ent. The western world (including
Japan) is now producing about 25 mil-
lion tons and will probably increase to
50 to 60 million tons by 1980. The
Soviet Union now produces about 4
million tons and is planning for 30 mil-
lion in 1980. Asia, Africa, and Latin
America will need 30 million tons in
1980, which hopefully they may get
from their own production or from the

western world. China is producing
less than 1 million tons now, but it is
reported to be planning a large in-
crease.

The aggregate construction cost of
$1 billion per 6 million tons of plant
nutrients was based on a N-P,O,-
K,O ratio of 2-1-0.75. This was se-
lected as the ratio that Asia and Latin
America appear to be heading toward,
although Africa has a somewhat differ-
ent pattern. Therefore, the 30 million
tons postulated for 1980 would be di-
vided 16 million tons N, 8 million
tons P,O;, 6 million tons K,O. Also,
the aggregate construction cost is
based on these estimates:

@ Per 100,000 tons N, $20 to $25 million.

@ Per 100,000 tons P,0;, $8 to $12 million.

@ Per 100,000 tons K;0, No processing needed.

@ Per 100,000 tons mixing capacity, $1 to $1.5
million.

The fertilizer and fertilizer plants
needed by the countries of Asia,
Africa, and Latin America will largely
have to come from the industrialized
countries, including the U.S., Canada,
western Europe, eastern Europe, the
Soviet Union, and Japan. In fact,
these will have to be given largely to
these countries for the simple reason
that they don’t have any money. The
value of the fertilizer would be roughly
$150 million per million ton of plant
nutrient in the 2-1-0.75 ratio. There-
fore, if 10 million tons of fertilizer
were given to the needy countries in
1970 this would be worth $1.5 billion.

Such a foreign aid program could
be carried out through a series of bi-
lateral agreements or it might be
carried out more efficiently through a
multilateral program. For example,
such a program could be carried out
through an International Fertilizer
Supply Agency set up to handle the

Per Capita Use of Fertilizer in Latin America, Africa, and Asia Lags Rest of the World—1962—63

Nitrogen (N)

Phosphorus (P,0;)

Potash (K,0)

Total nutrients
Population, millions (1962)
Nutrient, 1b./capita

Note. Excluding China and Japan.
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(thousands of metric tons of plant nutrients)

Source: FAO Production Yearbook, 1963

U.S./ Latin

Oceania Canada Europe Japan U.S.S.R. America Africa Asia

50 3,554 4,920 669 1,070 356 400 1,181

890 2,937 4,830 465 853 323 310 405

90 2,291 4,880 506 826 219 100 194

1,030 8,782 14,630 1,640 2,749 898 810 1,780

17.2 206 434 95 221 224 269 952
132 94 74 38 27 8.9 6.6 4.1

distribution of foreign aid fertilizer
for all the industrialized countries.

Likewise the fertilizer plants would
have to be given to the needy countries
in the form of foreign aid. As already
noted, about $5 billion worth of fer-
tilizer plants are needed by all the
countries of Asia, Africa, and Latin
America by 1980. The product from
$5 billion worth of plants would have
an annual market value of about $4
billion.

Even after the quantities of fertilizer
we have been discussing became avail-
able, there would still be a big edu-
cational job ahead to get farmers to
use the fertilizer. This would require
an extensive and intensive propa-
ganda campaign together with ade-
quate economic incentives. The
countries of Asia (except Japan, of
course), Africa, and Latin America
do not have enough agricultural spe-
cialists in their own countries to put
over such a program. Therefore, the
western world and Japan would have
to supply thousands of agricultural spe-
cialists if an intensified fertilizer pro-
gram were to be successful.

The oceans offer a possibility of in-
creased food production, but capital
costs are high and the realistic poten-
tials are generally overestimated. To-
tal food from the sea, including both
fish and vegetable matter, provides
less than 1% of the total calories con-
sumed in the world today, although
fish may provide as much as 3% of
total protein consumed. On the face
of it the possibility of food from the
sea playing a major role in feeding the
hundreds of millions of additional hu-
man beings during the next 10 to 15
years does not seem realistic. More-
over, the capital investment required
per unit of additional food from the
sea is much higher than in conven-
tional land agriculture.

Programs for Action

To recapitulate then, there are sev-
eral programs which need to be car-
ried out concurrently to avert, or at

least to alleviate, the impending food
crisis in Asia, Africa, and Latin Amer-
ica:

Program. Shipment of surplus food
from food-surplus countries to food-
deficit countries.

Significance. This is now being done,
of course, and will be particularly im-
portant during the next five to 10
years, and will probably continue in-
definitely.

Program. Shipment of fertilizer from
fertilizer-surplus countries to fertili-
zer-deficit countries.

Significance. Important during the
next five to 10 years, but should be re-
placed by indigenous manufacture of
fertilizer as soon as possible.

Program.  Expansion of fertilizer
manufacturing industry in fertilizer-
deficit countries,

Significance. Should be accelerated
as rapidly as possible and will be par-
ticularly important in the 1970°s and
1980’s.

Program. Reduction in birth rate and
population growth rate in food-deficit
countries.

Significance.  Food-deficit countries
should make plans to reduce the birth
rate to less than 20 per 1000 and the
population growth rate to less than
1% per year, as Europe and Japan
have already done. This is the only
ultimate solution to the food/popula-
tion problem.

The developed countries will have
to give major assistance to the under-
developed countries if this great food
problem is to be solved. The under-
developed countries simply cannot do
it on their own resources. The altern-
ative will be widespread famine and
political instability on a scale unprec-
edented in the world’s history.

We have been considering some far-
reaching and very complex problems.
I am sure that greater use of more
fertilizers is the most promising ap-

proach to solving the world food prob-
lem, at least in the relatively short
term of 10 to 15 years. Without a
great deal more fertilizer, the people
of Asia, Africa, and Latin America are
going to be much hungrier in the
1970’s than they are now. Thomas
Malthus has had many deprecators in
the past, but it looks as though he may
be proved right after all-unless the
world’s resources are mobilized soon
and effectively.
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