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THE WORLD FOOD PROBLEM
SUBPANEL REPORTS

Preface

This compilation of the subpanel reports of the study conducted by
the President’s Science Advisory Committee Panel on the World Food
Supply is Volume IT of a three volume report. Volume I contains the
general description of the problem and the study recommendations of-
the Panel, and summaries of subpanel reports. Volume III is an assem-
bly of resource papers either developed as a part of the work of the
subpanels  or found to provide information considered especially
appropriate and not otherwise readily available.

The Panel organized the work around the topics considered to rep-
resent factors of major importance in the description of and possible
contribution toward the solution of the problems of the food supply
and nutritional requirements for populations in the developing na-
tions of the world. Each topic was studied by a subpanel composed of
members of the PSAC Panel on the World Food Supply joined by na-
tional and international authorities in the subject matter area. Eco-
nomic evaluations and implications of results contained in this report
are provided in Chapters 13 and 14.

- The subpanels had a total membership of 110 individuals. With only
two exceptions, both for reason of health, every person invited to serve
on these subpanels accepted, and excellent cooperation was provided
by officials of the Federal Agencies, universities, foundations, and
business concerns in making it possible for these key individuals to
devote the necessary time to this study.

Subpanel membership was distributed as follows:

-— 30

Department of Agriculture.

Agency for International Development 3 10
Other Government Agencies 8
Universities . i . 36
Indugstry w—- 18
Private Foundations : 8

While there was considerable communication between subpanels,
some duplication exists in the reports. This is usually intended for
emphasis. While presentations might have been refined even more

nx
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with a longer period for development of the subject, it is the consensus
of subpanel members that the reports reflect their having utilized the
best available information and that they have arrived at realistic con-
clusions with regard to the suggested programs of action by the de-
veloped and the developing countries.
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L1.0 Summary
POPULATION AND NUTRITIONAL DEMANDS

The prevention of ‘malnutrition throughout the world through the
provision of adequate diets for a rapidly expanding population is a
task of staggering proportions. Solution of this problem is perhaps the
greatest challenge facing nations of the world today. In the less de-
veloped countries, it was estimated in the Third World Food Survey
of the FAO that at least 20 percent of the population was under-
nourished (received too few calories) and about 60 percent received
diets inadequate in nutritional quality. Protein-calorie malnutrition
which affects preschool children primarily, is the most widespread
nutritional deficiency. Malnutrition causes retardation of physical
growth and development and recent evidence strongly suggests that’
mental development may be impaired also. For. the malnourished
child, mortality and morbidity are extremely high and the common
infectious diseases are catastrophic.

Nutrition has a vital role in the health of adults as well as children
and profoundly influences socio-economic and cultural development.
Malnutrition leads to deterioration of physical fitness and mental
eﬂicienéy, to emotional and personality disturbances, and to reduction
in the capacity to perform work.

The most urgent needs in less developed countries are an increased.
supply of calories and good quality protein. In some areas, specific
vitamin and mineral deficiencies are prevalent and foods furnishing
these nutrients’ must be made available. Anemias, endemic goiter
(iodine deficiency) and xerophthalmia (vitamin A deficiency) are fre-
quently encountered while beriberi (thiamine deficiency) and aribo-
flavinosis are observed in some countries.

The technological revolution, which has brought about rapid and
self-generating economic growth in the developed countries, has had
one critically important effect in the poor ones—a marked reduction in
death rates. This decrease in' mortality has not, as yet, been followed
by a decline in birth rates, and, consequently, it has created an unprece-
dented occurrence in the hlstory of mankind—very high rates of popu-
lation growth over areas of ancient settlements. The times required to
double the population in most less developed countries are 18 to 27
years; they are 55 to 88 years in the most developed ones. The less
developed regions now contain about two-thirds of the world’s human
beings. By the year 2000, if present rates of growth continue, there will

5
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be more than four times as many people in the less developed countries
asin the developed ones.

If fertility does not change, and mortality continues to decline, the
population of the world will increase from 3.3 billion in 1965 to 5.0
billion in 1985, or by 52 percent. With a 30 percent decrease in fertility
over the next 20 years, the world population would be 4.65 billion by
1985, an increase of about 40 percent above 1965. The difference be-
tween the high and the low figures is only 385 million persons, about
the same as the uncertainty in the projected 1985 population of Main-
land China. The difference, however, would rapidly widen in later
decades. By the year 2000, the high projection would give a world
population of 7.15 billion persons, and the low projection would give
6.0 billion. ‘

By the year 2000, the population of India will have increased to
such an extent, even with the low population projection, that the
present area harvested for food crops would be only about three-tenths
of an acre per person, about the same as in Egypt today. The situation
will become more critical until 1980, before any likely decrease in the
rate of population growth can have much effect.

A reduction in the rate of population increase may be necessary to
increase food production. Economic growth and social development
are made much more difficult by a high birth rate, which results in a
very high proportion of children in the population, approximately
45 percent under 15 years old, and hence a heavy dependency burden
on the producing adults in the society. Even if overall economic
growth is taking place, rapid population increase minimizes improve-

. ment in per capita income, and, therefore, little increase in the ability
to save for needed capital investment.

There are good reasons to believe that human fertility in most of the
less developed countries will decrease during the next few decades, but
when and how much cannot be predicted. Surveys of the attitudes of
husbands and wives show clearly the recognition of a desire to limit
family size. Many couples want no more children than they already
have, and would like to know better ways of preventing further births.

However, the numbers of children desired are much higher than in
developed countries, averaging four children per couple, which, with
present and prospective levels of mortality, would result in a doubling
of population every 30 to 35 years. The large number of children de-
sired probably reflects an adjustment to high and unpredictable child
mortality as well as a traditional community life built on family and
kinship ties.

Favorable attitudes to family limitation in the less-developed
countries are much more common among couples who already have
three or four living children. Availability of birth control means may
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thus be unimportant until the desired number of living children is
secure. Low infant and child mortality and public awareness that
mortality is low may be one of the necessary preconditions for reduc-
ing the rate of fertility.

We are faced with the apparent paradox that a reduction in mor-
tality should reduce rather than raise the rate of population growth.
If thisis the case, reduction of malnutrition among children, by increas-
ing the quantity and quality of food supplies, may be a key factor in
solving the population problem of our time.

The transition from high to relatively low fertility rates in the
developed countries occurred in a much less favorable atmosphere for
family planning than exists in the world today. The governments of
developing countries are now endorsing population control policies at
a rate and in a climate of world approval unimaginable even a few
years ago. The role of government in reducing fertility is to exhort,
inform, and provide ; decisions and actions must be taken by individual
couples acting in accordance with their perceived interests. Even so,
the governmental task is large and difficult, requiring a high degree of
organization, adequate financial and logistic support, great flexibility
in meeting changing conditions, and continuing objective evaluation
of results. Only a small proportion of people in the less developed
countries have even moderately good knowledge of family planning.
The poor and the uneducated need to learn what the well-to-do and the
educated already know—that there are a number of safe, reliable, and
simple methods of limiting the number of births.

In computing the nutritional requirements of a population, we must
consider more than numbers. The distribution by age and sex and the
average body size of males and females at different ages are especially
important. There are marked variations in average body weights among
different peoples. Data for seven Asian and seven Latin American
countries show that the difference in body weight between the average
Indian and the average Malayan is nearly 15 percent; between East
and West Pakistan it is about 20 percent; the total range between
Indians and Vietnamese at one extreme, and Uruguayans and Chileans
at the other, is about 40 percent. The differences in body weight between
the peoples of the Asian and the Latin American countries are probably
partly genetic, but several kinds of evidence suggest that nutrition can
be a determining factor in fulfilling genetic potential. Hence a sus-
tained improvement in the nutrition of children in poor countries can
be expected to increase the average body weight of adults 10 percent
or more during the next two decades, with a corresponding increase in
food needs.
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Caloric needs of the world and of India, Pakistan, and Brazil were
estimated from caloric requirements developed by the Food and Agri-
culture Organization (FAO) of the United Nations..In applying these
requirements to populations of these three countries, it was apparent
that the average body size of children and adults was less than that
suggested by FAO. Accordingly, current estimates of caloric needs
were calculated at two levels, one from the FAQ standard weights,
and the other, from observed average body weights of the populations
of these countries. Lack of satisfactory data on body weight in these
countries introduces uncertainties as to accuracy. In projecting caloric
needs for the future, the assumption was made that children should be
provided with sufficient energy to allow for normal growth to age 14
(FAO child weights) and that the adult population would increase in
body weight by three kilograms per decade.

Protein requirements were estimated by the procedures proposed by
the Joint FAO-WHO Expert Group on Protein Requirements (1965).
Protein needs were estimated in terms of a high quality protein, i.e.,
egg, which is the FAQO “reference” protein. These “reference” values
were then converted to the intake of protein in the national diet of each
country. This was done by determining the net protein utilization
(NPU) of different foodstuffs in these diets. NPU is an index of the
digestibility of protein and of the biological value of the amino acid
mixture absorbed from the intestine. Protein requirements were ex-
pressed as grams per kilogram of body weight for various age groups.
The estimated increase in caloric requirements in 1985 over those of
1965, based on high and low population projections are as follows: for
the World, 52 or 43 percent, for India, 108 or 88 percent, for Pakistan,
146 or 118 percent and for Brazil, 104 or 92 percent. The increase in
protein needs in the next twenty years will be of approximately the
same magnitude.

With most national food patterns, average protein requirements
will be available to the population as a whole if calories are supplied in
sufficient amounts. Large problems exist in meeting protein needs in
countries where single foods provide the main source of food energy,
or where food resources are not equitably distributed. Special atten-
tion must be given to mechanisms of food distribution within a country
and within households to assure adequate intake of protein by young
and growing children and other nutritionally vulnerable groups. When
food supplies are limited in quantity or variety, it may be desirable to
fortify foods with proteins or amino acids to meet the requirements
of vulnerable segments of the population.

The needs for thiamine, riboflavin and niacin are related to caloric
intake. Accordingly, the relative increase in needs for the next 20 years
will be approximately the same magnitude as indicated for calories.



POPULATION AND NUTRITIONAL DEMANDS 9

The recommended intake of these three vitamins were calculated as
specified by the Joint Expert Committee of WHO-FAO. The needs for
vitamin A and calcium were calculated also for the world and for
India, Pakistan, and Brazil.

If similar foods are consumed in the next 20 years, calculated re-
quirements for protein and calories indicate that for the world as a
whole will need 50 percent more food in 1985. India and Brazil will
need twice as much food as was available in 1965, and Pakistan will
need an even greater increase. In calculating the needs for food and
commodities, the only losses taken into account were those involved in
processing. Thus, in estimating future needs for foods, an unknown
underestimate is introduced because caloric and protein needs are pro-
jected at the consumption level without adjustment for losses from
timé of harvest through storage, transportation, marketing, home
preparation and plate waste.

Tt is clear that calories constitute the most urgent need for countries,
regions and the world although this obviously may not hold for certain
segments of the population. If caloric needs of a country are met with
current national food supply patterns, adequate amounts of protein
will be supplied for the population as a whole, despite the overall
poor quality of the protein. In the interpretation of averages it should
be emphasized that they do not reflect distribution of food to indi-
viduals nor do they indicate the percentage or segments of the popula-
tion receiving inadequate diets and suffering from malnutrition.
Although a variety of foods may be available, some persons receive
only a limited variety which may be relatively poor sources of protein.

Reduction of fertility does not offer much hope for solving the
food supply problem by 1985 unless fertility decreases much more
sharply than the projections have assumed; only 6 to 11 percent
reduction of food needs is indicated for the three countries or the
world as a whole. Decreases in fertility can make a substantial differ-
ence in the period after 1985. Increased production is the key to meet-
ing the food problem of the expanding population in the next 20
years.

In a coordinated effort to combat malnutrition throughout the
world, national nusritional policies should be developed in associa-
tion with food and agricultural policies. A need for education and
training in nutrition exists at all levels, in universities, agricultural
colleges, primary and secondary schools, communities and rural areas.
Personnel for carrying out nutrition programs should be sought from
all possible sources. Regional training and research institutes should
“be established. Fellowships should be made available in the United
States and other developed areas for training candidates at the doc-
toral and post doctoral levels. In the United States, steps should be
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taken to stimulate career development in nutrition for foreign serv-
ice. More collaborative programs should be developed between univer-
sities of the United States and other developed countries, and insti-
tutions in the less developed areas.

Action programs in nutrition should be organized in cooperation
with agricultural, health, educational and economic agencies. Nutri-
tional needs of the country must be determined first and then research
and action programs should be tailored to meet these needs. Priorities
should be given to relief of calorie-protein malnutrition but defi-
ciencies of vitamins and minerals should receive consideration also.
Nutrition research is urgently needed to further elucidate the etiology
and effects of malnutrition and the relationships of nutrition to health
and mental development.

1.2.0 Introduction

The seriousness and magnitude of the problems of undernutrition
and malnutrition in the less developed countries demand immediate
long-term planning at. national and international levels. Attention
must be directed first to the most important aspect of the problem—
protein-calorie malnutrition in preschool children who are the most
vulnerable group and whose health may be seriously and irreparably
affected. Malnutrition in childhood is a major deterrent to future
social and economic development of the countries affected. The seg-
ment of the population most seriously affected by malnutrition is
children of preschool age. It has been estimated that of 667 million
children under the age of 14 in the less developed countries of the free
world in 1966, 269 million are malnourished. It is predicted that there
~will be 815 million children in this age group by 1975, of whom 329
million will be malnourished.! Other vulnerable groups that require
attention are pregnant and nursing women. The whole world must be
made aware of the gravity of the situation and measures to relieve
the present plight of the preschool children must be initiated without
delay. _

In 1963, it was estimated in the Third World Food Survey that at
least 20 percent of the population of the less developed areas was un-
dernourished and that some 60 percent received diets inadequate in
nutritional quality.? For the world as a whole, it was concluded that
10 to 15 percent of the people were undernourished and nearly half
suffered from hunger and/or malnutrition. These estimates were
based on limited data and the exact incidence is unknown. In Asia,

17.S. Agency for International Development. Food for freedom. ‘Washington, 1966. 21 p.

2Food and Agriculture Organization of the United Nations. Third World Food Survey
Freedom from Hunger Campaign, Basic Study No. 11, 1963. 102 p.
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Africa, and Latin America, the population is increasing at a rate of
from 2.5 to more than 3 percent per annum. The average rate of in-
crease in food production from 1958 to 1965 was 2 percent per annum
with a reduction in the last four years of this period to about 1 percent.
An increase of at least 3 percent per annum in food production will
be needed to keep abreast of population expansion.® Other important
aspects related to nutritional deficiency in the developing countries
are unequal distribution of available food, insufficient individual
income to purchase food and lack of education in the proper choice
and use of food. '

Resources must be developed to meet the nutritional needs of popu-
lations throughout the world. The effort will require the concerted
efforts of the governments of less developed and developed countries,
international agencies, foundations, universities, industries and other-
members of the private sector.

This report will be concerned with :

(1) therole of nutrition in physical and mental development of
children and the maintenance of health throughout life;

(2) estimates of the current prevalence of malnutrition;

(3) projections of populations at five-year intervals from 1965
to 1985 for the world and for India, Pakistan, and Brazil;

(4) estimates of requirements for nutrients and foods of these
populations; '

(5) programs of nutrition education, research, and action that
will be needed to correct and eliminate malnutrition.

The report will not consider programs of education, research, and
action related to population control, although it is recognized that
this is one of the most important problems facing mankind.

1.3.0 The Impact of Nutrition on Health, Work Efficiency, and
Social Attitudes

Inadequate nutrition is associated with suboptimal living and leads
to a chain of events that has been described as: “Deficient nutrition —
lowered energy output — lowered production — bare subsistence
income — meager education — decreased resistance to disease —
high death rates in children — lower life expectancy.” * Raising the
nutrition level according to this relationship would result in improve-
ments at all links of this chain. Nutrition cannot be considered only as
it influences health, but also as it relates to human well-being and to
socio-economic and cultural development.

3 8en, B. R. “Indicative World Plan for Agriculture Development 1965-1975-1985,” Food
and Agriculture Organization of the United Natlons, April 15, 1966.

4Food and Agriculture Organization of the United Nations. Survey of nutrition training
for the Amgrlcns. n.p., 1961. 1 vol. (various paging).

263-888 0—67——3
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1.3.1 Effects of Malhutritionin Adults

The serious effects of malnutrition on physical fitness and mental
efficiency have been studied in starved populations and in volunteers in
whom semi-starvation or deficiency diseases have been induced experi-
mentally. Nutritional deprivation results in weakness, fatigue and
inability to perform work. The individual becomes apathetic,
depressed and lethargic. Emotional and personality changes occur fre-
quently. In an experimental study of semi-starvation, subjects com-
plained of loss of ambition, narrowness of interests, depression,
irritability, and emotional instability.® The behavior of the group
changed significantly during the experiment. At the beginning, good
humor and friendliness existed among the subjects. As starvation pro-
ceeded, the ability to make rational decisions was lost and the subjects
became increasingly submissive. Leadership and initiative disappeared.
During the period of rehabilitation, the prevailing mood was one of
rebelliousness and hostility. These behavmral changes have important
socio-economic implications.

In population of workers “a poor diet resulting in undernutrition
and malnutrition reduces working efficiency by (a) decreasing re-
sistance to disease, (b) increasing the rate of absenteeism, (c) caus-
ing lethargy, lack of initiative and drive and (d) increasing accident
rates.” ¢ In experimental studies and in field observations, it has been
shown that provision of an adequate diet improves efficiency and gen-
eral well-being and that these are reflected ultimately in increased pro-
duction. Increased caloric intake is needed if. the work output of
semi-starved people is to be increased. The requirements for protein,
vitamins and minerals vary less with activity than do those for calories
but more protein may be needed to improve physical strength.

132 Effects of Malnutrition in Children

Protein malnutrition in infants and young children is often called
kwashiorkor, whereas caloric deficiency is referred to as marasmus.
Kwashiorkor is an African term meaning the “displaced child” who is
no longer breast fed and must fend for himself as a member of the
family. This protein deficiency syndrome is-characterized by loss of
appetite, apathy and peevishness, pigment changes in the skin and
hair, and growth failure. The liver becomes enlarged and the digestive
and other body enzymes decrease. The proteins in the blood fall to low
levels and massive edema develops. :

Acute diarrhea can be a dangerous illness. for Well-noumshed infants
in the United States; for the weaned infants of the less developed areas

8 Keys, A. B., and others. Biology of Human Starvation. Mlnneapolis, University of
Minnesota Press, 1950. 2 volumes.

8 Tood and Agriculture Organization of the United Nations. Nutrition and Working
Efficiency, Freedom from Hunger Campaign, Basic Study No. 5, 1962. 47 p.
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of the world who are consuming a grossly inadequate diet, it can hasten
the appearance of kwashiorkor, with an appallingly high mortality.

_In many cases, decreased intake and poor absorption of food are inten-
sified by infestation with intestinal parasites, brought on by poor sani-
tation and the reduced resistance of the malnourished child.

The common infectious diseases of childhood are catastrophic in the
malnourished infant. In 1960, measles caused 0.2 deaths per 100,000
population in the United States. In India in 1959, it caused approxi-
mately 20 deaths per 100,000 population and in Chile in 1960 it caused
27.7 deaths per 100,000 population.” These figures take into account
only the deaths immediately related to the acute illness and do not
portray the deaths from severe malnutrition precipitated by measles
which occur weeks or months later. In most reported studies of
kwashiorkor, measles had preceded by a matter of weeks a fourth to
half of the total number of cases.?

In the United States, accidents account for more fatalities after the
first year of life than the next six causes combined. In the devel-
oping countries, the mortality rate among pre-school children be-
tween 1 and 4 years of age is 10 to 30 times higher than that in the
United States, the large difference is attributable to malnutrition and
complicating infections. In the adolescent and young adult groups of
these nations, undernutrition contributes to the high incidence of
tuberculosis.

In the United States approximately 25 of every 1,000 liveborn
infants succumb before the age of one year. Most of these deaths result
from prematurity or congenital defects. In Southeast Asia, Africa,
and Latin America, published infant mortality rates (generally under-
estimates) are often more than 100 per 1,000 live births, most of the
excess being a direct or indirect result of poor nutrition. Early
weaning and the use of unbelievably inadequate substitutes for human
breast milk such as rice water, clear broths, weak teas and coffee are
the common underlying causes. ‘

Intrauterine infection or fetal undernutrition (usually from im-
paired placental blood flow) may lead to serious curtailment of an
infant’s potential for physical and mental development.® Survivors of
severe infantile malnutrition are physically dwarfed and there is
evidence that mental capacity may be impaired.1°

7 International conference on measles immunization (six sessions). Amer. J. Dis. Child.
103(3) : 211-531, Mar. 1962.

8 Graham, G. G., and Morales, E Studies in infantile malnutrition I. Nature of the
problem in Peru. J. Nutr. 79(4) : 479—487, Apr. 1963.

9 Gruenwald, P., Chronic fetal distress and placental lnsumdency Biol. Neonat. 5:215—
265, 1963.

10 Cravioto, J., De Licardie, E. R., and Birch, H G., Nutrition, growth and neurointegra-
tive development: an experience in ecologic study. Pedlatrics 38(2 [Pt. 2] Suppl.)': 319—
372, Aug. 1966.
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It has been shown experimentally that undernutrition of animals
during pregnancy results in a permanently reduced potential for
growth.!* A very brief period of undernutrition in early extrauterine
life limits growth permanently ; progressively longer periods of depri-
vation are required for irreversible stunting as life progresses.? The
learning capacity of animals who have survived severe neonatal mal-
nutrition has been shown to be permanently impaired ** and chemical
maturation of the central nervous system is altered.*

Children that survive severe malnutrition are stunted directly in
onset.’®> Head size and, almost certainly, brain weight are reduced and
in one study, a parallel degree of mental retardation has been docu-
mented, although it is not certain to what extent this resulted from
environmental deprivation.’® In the United,States, no correlation be-
tween height and intelligence is demonstrable since the height of
most of the population is determined genetically rather than nutri-
tionally. In Central America and in Peru, however, where short stat-
ure is often a result of early undernutrition, a correlation between
height and intelligence can be shown among underprivileged chil-
dren.*”

The relationship of nutrition to physical growth and development.
is well known. In Figure 1 the growth of boys in five Far East coun-
‘tries is compared with the growth of the lowest quartile of boys in
Towa. Malnutrition is an important factor in the markedly reduced
rates of growth of children in the Far East although genetic differ-
ences are undoubtedly important. The effects of malnutrition during
the period of growth will be discussed subsequently. Nutritional im-
provement leads to an increase in height and weight, a decrease in
childhood morbidity and mortality and increased longevity. -

11 Chow, B. F., and Lee, C. J.,, Effect of dietary restriction of pregnant rats on body
weight gain of the offspring. J. Nutr. 82(1) : 10-18, Jan. 1964.

12 Widdowson, E. M., and McCance, R. A,, The effe¢t of finite periods of undernutrition
at different ages on the composition and subsequent development of the rat. Roy. Soc. Lon-
don Proc. Ser. B158(972) : 329-342. Oct. 22, 1963.

1B Tat, J., Widdowson, E. M., and McCance, R. A., Some effects of accelerating growth
III. Behavior and nervous activity. Roy. Soc. London Proc. Ser. B153(952: 347—356.
Jan. 3, 1961.

. W Dobbing, J.,, and Widdowson, E. M., The effect of -under nutrition and subsequent
rehabilitation on myelination of rat brain as measured by its composition. Brain 88(Pt. 2) :
357-366. 1965. )

1 Graham, G. G., Amer. Med. Wom. Ass, J. 21:727, 1966.

18 Stock, M. B.,, and Smythe, P. M., Does undernutrition during infancy inhibit brain
growth and subsequent intellectual development? AMA Arch. Dis. Child. 38(202) : 546-552.
Dec. 1963.

17 Cravioto, J., De Licardie, E. R., and Birch, H. G Nutrition, growth and neurointegra-
tive development : an experience in ecologlc study. Pediatrics 38(2 Pt. 2 Suppl ) 1 319-372,
Aug. 1966.
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14.0 Prevalence of Malnutrition Throughout the World

The most widespread deficiency disease in developing countries of
the world is protein and calorie malnutrition. Other nutrition-related
deficiencies commonly encountered are anemia, endemic goiter and
xerophthalmia, Rickets, pellagra, ariboflavinosis, beriberi and scurvy
are less frequently seen (Table 1).

TaABLE 1.—Diseases Due to Malnutrition

Name of Disease Cause Manifestations
Kwashiorkor and Protein and calorie deficiency.| Growth retardation, impaired mental develop-
Marasmus. ment, edems, enlarged liver, pigment changes
in skin, low serum proteins, enzyme deficiency.
Xerophthalmia and Vitamin A deficiency. - .......| Night blindness, destruction of eye with loss of
Keratomalacia. .vision, skin changes (hyperkeratosis.)
Anemias__._._______.___ Deficiency of iron, folic acid Puallor, weakness, heart failure, low hemoglobin
. or vitamin Bi2. and red cell count.
Endemie goiter._._~.._| Iodine deficiency. _.........._. Thyroid enlargement, cretinism.
Beriberi ... Thiamine deficiency.. ... Peripheral neuritis, central nervous system dis-
. “turbances, heart disease.
Ariboflavinesis________ Ribofiavin deficiency........:.| Cheilosis, glossitis, seborrheic dermatitis.
Pellagra. .- cooeaeo.. Niacin-tryptophan Dermatitis, mental changes, diarrhea, inflam-
deficlency. mation of gastrointestinal tract.
SeUrvy . .eeeeoiiaaaa. Vitamin C deficiency.._-..... Hemorrhages, improper growth of bone and
: supporting tissue, anemia. -
Rickets................ Vitamin D deficlency..-..... Improper bone growth, abnormal calcium and

phosphorus metabolism, skeletal deformities.

The predominance of protein-calorie deprivation, anemia, goiter
and xerophthalmia suggests that international programs should be
primarily concerned with these conditions and that regional programs
should concentrate on other deficiencies that occur in specific areas.

Few data are available to indicate the general incidence of mal-
nutrition. Health and nutrition surveys have been carried out but
these have been limited to specific population groups and have
neglected difficult-to-reach segments of the population. Comprehensive
clinical and biochemical evaluation of nutritional status have been
included in very few of these general, public health-nutrition surveys.
The criteria used to establish specific deficiencies have not been well
defined and methodology has not been standardized. Consequently, it
is difficult to make meaningful comparisons of surveys from various
parts of the world.

The following should be considered in estimating the magnitude of
nutritional deficiencies: , o _

(1) the incidence of specific diseases is of primary importance
but these often occur late in the course of malnutrition;
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(2) biochemical analyses assist in ident_ifying major nutritional
problems but have not been applied widely;

(8) general information on mortality and morbidity among
infants and pre-school children gives some indication of the nutri-
tional status of these segments of the population.

141 Protein-Calorie Malnutrition

Isolated results, published since 1952, suggest that the prevalence
- of kwashiorkor and marasmus ranges from less than one to more than
10 percent in pre-school children of developing countries. Criteria
for identifying these extreme deficiency states have been established
only recently, however, and the extremely high mortality rates in the
1 to 4 year age group in developing countries suggest that moderate
protein-calorie malnutrition affects at least 50 percent of these children.
The mortality rate in the United States for this age group ap-
proximates one per 1,000, while in some of the developing countries,
reported rates are 10 to 30 per 1,000. Mortality statistics rarely list
nutritional disease as the cause of death. High mortality in young
children, however, is directly related to: chromc protem—calorle
malnutrition.

1.2 Anemia

Reliable statistics on the incidence of nutritional anemias are rare.
Even in the United States, information on iron-deficiency anemia is
limited largely to studies of pregnant women and infants. In some
developing countries recent studies indicate that almost all children
and pregnant women suffer from iron deficiency even though average
hemoglobin levels are within the normal range. In addition, there is
ample documentation that anemias caused by deficiency of nutrients:
other than iron are important in many areas.

In many countries, the high incidence of chronic intestinal para-
sitism, which leads to constant blood loss, complicates the picture.
Thus, while dietary iron exceeds that needed to maintain normal
hemoglobin concentration, these dietary levels may be inadequate in
the presence of chronic loss of blood. There is urgent need to determine
the actual incidence of iron deficiency in the less developed countries
and to clearly define the prevalenCe and type of other anemias.

1438 (Goiter

- Endemic goiter is one of the major nutritional deficiency diseases
of the world. Recent estimates are that over 200 million persons suffer
from it. Surveys have shown that it is a current problem in West
Africa, Ethiopia, Central America, South Amerlca, Southeast Asia,
the Himalaya region, and the Near East.
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Studies of the relationship between excretion of iodine in urine and
the prevalence of goiter suggest that measurement of excretion may
be useful in evaluating iodine nutriture of a population. Comprehen-
sive investigations of the relationship of iodine nutriture to cretinism,
deaf-mutism, and mental retardation, as well as to goiter, are needed
in areas where these health problems are common.

The standard public health approach to prevention of goiter is the
iodization of salt although iodine has been added to other food stuffs.
Many areas with endemic goiter problems are isolated from com-
mercial markets and the use of processed foods is limited. Practical
ways to add iodine to the diet of populations in the Andes, the Hima-
layas, isolated areas of Africa, and the high jungles of Southeast Asia,
are sorely needed. '

144 Xerophthalmia

Vitamin A deficiency leads to xerophthalmia and blindness. Desplte
the considerable variation in basic dietary patterns in the less devel-
oped countries, vitamin A intake tends to be extremely low during
certain seasons. Surveys based on estimation of vitamin A levels in
blood indicated this deficiency affects more than 20 percent of the
.population of Brazil, Bolivia, Chile, Colombia, Ecuador, India,
-Jordan, Korea, Nigeria, Pakistan, Peru, Venezuela, and Vietnam. A
prevalence of 10 percent has been reported in Ethiopia; Malaysia, and
Thailand.

145 Other Deficiency Diseases

There have been isolated reports of the prevalence of other de-
ficiency diseases but no systematic studies of their international
incidence have been conducted.

Pellagra still occurs but is not ordinarily a major problem even
where corn supplies more than 60 percent of the dietary calories. If
poor crops reduce the availability of supplemental foods, pellagra
may be a serious problem particularly in some parts of Africa.

Isolated reports of beriberi and ariboflavinosis-continue to appear,
especially in some parts of Southeast Asia. In the Philippines, beriberi
ranks among the first five causes of death and in one province, the
mortality from this disease exceeds 100 per 100,000 population.t®* The
incidence of ariboflavinosis is uncertain but many authorities consider
it to be one of the most common of deficiencies.

A health problem that is related to nutrition and has aroused public
interest in recent years is dental caries. Data are incomplete but the
role of fluorides in prevention has been éstablished.

18 National Science Development Board. Food and Nutrition Research Center. Philippines
health statistics, 1963, Manila, 1963.
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Vitamin C deficiency and its clinical counterpart, scurvy, occur
in isolated parts of the world but neither is widespread. Surveys indi-
cate that significant deficiency of this vitamin is a problem in isolated
population segments of a few countries only.?®

Vitamin D deficiency, rickets, is not a major world health problem,
but is found in isolated population segments of most countries.

No studies have been carried out in large population groups to
identify deficiencies of vitamins such as vitamin B, vitamin B,, and
folacin. In some areas, vitamin B, (pyridoxine) may be consumed in
less than desirable amounts, but the clinical and biochemical signs of
this deficiency require elucidation.

Because vitamin B,, (cobalamin) occurs primarily in foods of ani-
mal origin, it is probable that its intake is less than adequate in many
countries. A few studies have shown that segments of the population
in less developed countries exhibit symptoms possibly related to vita-
min B, deficiency. Since anemia is prevalent in these areas, it is rea-
sonable to suppose that a contributing cause may be lack of vitamin
Bi..

Folacin (folic acid) deficiency appears to be a minor problem in
many of the less developed countries. Deficiency of this vitamin may
be due to malabsorption caused by parasitic infestation and other
intestinal disorders as well as to an inadequate diet. The role of folic
acid deficiency in the widespread anemias in these countries is
unknown.
~ There is need to carry out comprehensive surveys of the incidence

of deficiencies of other vitamins such as pantothenic acid, vitamin E,
and vitamin K and of minerals such as calcium, phosphorus, copper,
selenium, magnesium, and zinc. Data are also needed on the amounts
of these nutrients in diets.

150 Growth and Characteristics of Human Populations

1.6.1 Demographic Characteristics of Developed and Developing
Counitries . .

In the 25 years prior to the crop season of 1960-1961, total cereal
production in the less developed countries of the world increased by
42 percent, but per capita cereal production declined between 2 and 3
percent.?° In contrast during the same time, cereal production in the
developed countries increased 51 percent and per capita production
increased by 26 percent. By the early 1960’s, Latin America, Africa,

10 Interdepartmental Committee on Nutrition for National Defense (now the Nutrition
Section, Office of International Research, National Institutes of Health).

20 Brown, L. R., Man, land, and food. U.S. Dep. Agr. Foreign Agr. Econ. Rep. No. 11,
163 p. 1963,
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and Asia, which before World War IT were exporters of cereals, had
become importing regions, with net imports of more than 18 million
tons. Only. the United States, Canada, Australia, and New Zealand
were exporters. The deterioration in production capacity in the de-
veloping countries may be even worse than is indicated by these data.
Cereal production has been increased, in part, at the expense of pro-
duction of animal and vegetable protein and “protective” foods, such
as fruits and vegetables.

The growing gap in levels of living between the developed and the
less developed countries is largely due to the technological revolution.
This revolution has enabled rapid and self-generating economic
growth to occur in the developed countries, but it has had one critically -
important effect in the poor ones—a marked reduction in death rates.

The reduction in mortality was not accompanied by a reduction in
birth rates, and consequently, it has created something unprecedented
in the history of mankind—very high rates of population growth over
areas of ancient settlement. An inordinately rapid rise in human
numbers is perhaps the most significant characteristic of most of the
developing countries. It is commbnly believed to be one of the basic
causes of the widening economic disparity between the two parts of
the world.

Many developing countries show average annual rates of popu-
lation increase of 2.6 to 3.8 percent, two to three times higher than
those in many rapidly growing and sparsely inhabited developed
regions.?* Populations in most less developed countries double in 18
to 27 years; while 55 to 88 years are required in most developed ones.
The less developed regions now contain about two-thirds of the world’s
human beings. By the year 2000, if present rates of growth continue,
there will- be about four times as many people in the less developed
countries as in the developed ones.

On an economic basis, a less developed country has a per capita
Gross National Product of less than $400, while a developed country
usually has more than $480.2* Developing countries can be dis-
tinguished equally well by their birth rates which are, in almost all
cases, more than 34 per 1000 population per year.?* Birth rates in de-
veloped countries are less than 30 per 1000 ranging downward to 13.

Because of high birth rates, the percentage of children in the

' population is also high in the less developed countries. The propor-
tion of persons less than 15 years old ranges from 36 to 48 percent,*
whereas in the developed countries this proportion is rarely more
than 34 percent and may be assmall as 21 peroent

2l Revelle, R., Population and food supplies; the edge of the knife, Nat. Acad. Scl Proc. .
56(2) : 328—351 Aug. 1966.
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Although overill death rates are low in all developed countries,
they are also low in some developing ones and moderately low in
many others. Developed and developing countries therefore cannot
be characterized by their overall death rates, but in-almost all develop-
ing countries, mortalities of infants under one year of age are higher
than in developed ones. With very few exceptions, developing coun-
tries can be defined as those in which more than 50 children out of
every thousand live births die -before the age of 1. In developed
countries infant mortalities are almost always less than 50  per
thousand.??

In the developed countries, most deaths of young children occur
. during the first month of life. But in many less developed ones, more
children die between the ages of 6 months and 2 years than during the
neonatal period.z?

In the developed countries, most human beings live to middle age,
and cardiovascular diseases and neoplasms are overwhelmingly the
most important causes of death. In the less developed countries,
the principal killers are the diseases of childhood that result from a
combination of infection and malnutrition.

In the aggregate the developing countries occupy about the same
land area as the developed countries, but they contain more than twice
as many people. The average population density of the less developed
countries is twice that of the developed countries, although, densities
in most of Latin America and Africa are low. On the average through-
out these two continents, there are 12 to 25 acres per person. 2 Much of
the land in the sparsely inhabited poor countries of Africa and Latin
America is desert, barren savanna, or tropical rain forest, and thus
uninhabitable, with present technology, by more than a few people.

In Southeast Asia, Middle South Asia, Mainland China, and other
East Asian less déeveloped countries, human populations press harder
upon the land. Here the average number of acres per person ranges
from one to three.> These are the areas that contain more than half the
world’s people, and most of its poverty and misery; yet even here,
surprisingly enough, the population densities are not as high, on the
average, as those of Japan and Western Europe. Evidently, the ratio
of numbers of human beings to land resources is not as important as
other factors in determining the differences between the rich and the
poor countries.

1.62 Uncertainties of Population Estimates

152.1 Uncertainty in the Size of the Present Population. The esti-
mate of 3.3 billion for the world’s population as of the middle of 1965,

= Revelle, R., Ibid.
2 Revelle, R., Ibid.
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given in Table 2, is based on inadequate data for a number of countries.
There are no recent censuses for many Asian, African, and Latin
American countries. Uncertainty about the size of China’s population
contributes a possible error of more than 100 million.* Pakistan’s
population, according to one estimate,? was undercounted by nearly
~ 8 million (7.8 percent of the total population) in the census of 1961.
The growth rate for Pakistan since 1961 is uncertain, but if the most
probahle value of about-3 percent per year is accepted, the estimate of
the present population is understated by another 5 percent. If India’s
population is assumed to be underestimated in somewhat the same
proportions as that of Pakistan, the error is more than 50 million. Tak-
ing account of the possibility of errors of a similar magnitude for
many other less developed countries, the paucity of data for others,
and estimates of undercounts of 2.5 to 3 percent for some developed
countries such as the United States, the possible error is an under-
estimate of more than 200 million for the world as a whole.

The population estimates and projections used in this report for
Pakistan make allowance for an undercount while those for other areas
have not been adjusted because of the different sources adopted for the
projections.

1522 Uncertainty in Present Rates of Population Growth. Of even
greater significance to a study of the future relationship of population
and food suppy is the rate at which the population is growing. Unfor-
tunately, estimates of present growth rates for much of the world are of
" doubtful reliability or are simply not available. Greatly divergent
values may be obtained by the technique used in estimates. For ex-
ample, the rate of population growth for Pakistan is 2.1 percent per
annum if one accepts the rate implied by the censuses of 1951 and 1961,
but about 3.2 percent if one accepts the results of sample surveys con-
ducted since 1962. -A population growing at a rate of 3.2 percent an-
nually will be 12 percent larger at the end of ten years than a popula-
tion of the same initial size growing at an annual rate of 2.1 percent.
In this study we have accepted, as the assumed growth rate of the
world population in 1965, the United Nations 2¢ estimate of 1.8 percent
per year for the rate of growth from 1960 to 1964, but we have used
other sources as a basis for estimating growth rates in Brazil, Pakistan,
and India. Our estimate for Brazil is about 2.9 percent, for India about
‘2.6 percent, and for Pakistan, 3.2 percent.
2 Alrd, J. 8., personal communication. ]
28 Brackett, J. W., and Akers, D. 8., Projections of the population of Pakistan by age and
sex, 1965-1986. Washington, U.8. Bureau of the Census, 1965.

2 United Nations. Statistical Office. Demographic Yearbook, 1965. New York, 19866.
Reference p. 103.



TaBLE 2.—Projected population and vital rates for the world, Brazil, India, and Pakistan: 1965 to 1985

(Popnlation data are in millions, vital rates are per 1,000 midperiod population. Although the data shown are not exact enough to warrant the distinction between beginning of

the year and midyear figures, the projections for Pakistan relate to January 1 while those for other areas were intended to relate to midyear. The vital rates shown are averages

for the 5-year period]
World Brazil India Pakistan
Year and series

Total | Natural | Birth | Death | Total | Natural | Birth | Death | Total | Natural | Birth | Death | Total | Natural | Birth | Death

popu- | increase | rate rate | popu- |-increase | rate rate | popu- | increase | rate rate })o u- | increase | rate rate

lation rate lation rate lation rate o ation rate
81 29 42 12 484 27 41 14 116 34 51 17
94 31 41 1 552 29 40 12 137 36 51 15
109 32 41 9 636 30 40 10 | - 164 38 51 14
128, 33 41 8 739 31 40 8 198 40 52 12
150 |- .- 864 | - 241
81 28 40 12 . 484 23 37 14 116 29 46
93 27 37 10 542 21 32 1 134 27 41 1
107 27 36 9 602 24 33 10 153 31 43 13
122 26 34 8 677 25 34 9 178 33 45 12
138 769 - 211

Source: See text and appendix tables.
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The United Nations estimate of the world population growth rate
assumes a rate of only 2.0 percent for Middle South Asia, an area com-
prised of India, Pakistan and several smaller countries. The combined
‘populations of the smaller countries account for less than 10 percent of
the total for the region. Had the higher rates for India and Pakistan,
given above, been used by the United Nations, the growth rate for
Middle South Asia would have been about 2.7 percent and that for the
world about 1.9 percent. . .

1623 Uncertainty in Future Levels of Fertilz‘i;‘y and Mortality.

Future levels of human fertility and mortality are difficult to predict
even when there is reliable information on current levels. Changes in
fertility depend upon a wide array of factors, such as changes in the
age of marriage, attitudes of married couples regarding family size,
and the availability of contraceptives. A number of countries have
undertaken official programs to provide family planning information
and devices to their populations, and other countries undoubtedly will
undertake such programs in the future. Because these programs are
comparatively new and generally rely upon contraceptive techniques
of uncertain effectiveness in the less developed countries, their impact
on future levels of fertility cannot be foreseen with accuracy. It is
quite possible also, that new techniques for controlling fertility will be
developed in the foreseeable future, the impact of which cannot be
predicted.

Mortality rates generally have declined in recent years and nearly
all countries are committed in various ways, to further reduction. There
is no certainty, however, that this commitment can or will be translated
into markedly lower death rates. Population is already pressing hard
~ on the food supply of a number of nations. Except for large shipments
of grain from the United States, Canada, and a few other countries
-~ during 1966, death rates in India might have risen sharply.

As food requirements increase, the changes that a country will be
able to forestall a major famine by importing food from abroad will
diminish, The decline in reserves, in countries with surplus producing
capacity lessens the likelihood of meeting a sudden increase in demand
in less developed countries, such as that produced by drought or flood.

1.5.3 Present and Future Size of Populations

Estimates of the size of the populations of the world, Brazil, India, -
and Pakistan in 1965 have been used for two series of projections of
future population at ﬁve-year intervals through 1985. (Tables 2, 3,
and 4. )
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TABLE 3.—Percent distribution .of the population of the wbrld, Brazil, India, and
Pakistan, by age groups; 19656 and 1985 :

World Brazil India Pakistan
Age and serfes
1965 1985 1965 1985 1965 1985 1965 1985
High series:
Under § years. . ccceacccaccacann 14.7 16.9 17.4 16.2 17.1 19.6 20.9
5to14 years_.._. 23.1 26.4 26.5 25.4 26.1 27.6 28.8
15 to 34 years.._. 32.4 32.2 32.2 32.7 31.8 28.3 312
35 to 64 years....... 24,6 21.6 20.4 22,7 21.4 20,4 16.2
65 years and over 5.2 3.0 3.5 3.0 3.6 4.2 2.8
ANl ages oo oo eeee 100.0 | 100.1 | 100.0 | 100.0 | 100.0 | 100.0 09.9
Low series: :
14.1 11.3 16.9 14.9 16.2 14.8 19.6 18.4
23.7 21.9 26.4 24.7 25.4 22.6 27.5 25.4
31.3 34.6 32.2 34.4 32.7 4.4 28.3 34.3
25.9 26.6 21.6 22.2 22.7 2.1 20.4 18.6
5.0 5.6 3.0 3.8 3.0 4.1 4.2 3.2
100. 100.0 | 100.1 | 100.0 | 100.0 | 100.0 | 100.0 99.9

Source: See appendix tables.

TaABLE 4.—Projected populati

on of the world, Brazil, India and Pakistan, "by age
groups, 1966 and 1986

[Population figures in millions)
World . Brazil India Pakistan
Age and series 1.0 .
1065 | 19856 |Percent| 1965 | 1985 |Percent| 1065 | 1985 |Percent| 1965 | 1885 |Percent
increase increase| increase increase
All ages: .
High_...._._ 5, 032 b2 150 85 864 78 241 108
3,308 81 484 116
LOW.- coeeee 4,647 40 138 70 769 58 211 82
Under 5 years: "
High....... 742 59 28 100 148 90 51 122
467 14 78 23
oW, cceeaee 556 19 21 50 114 46 39 69
5 to 14 years: R
High....... 1,160 48 40 82 225 83 69 118
: 784 22 . 123 32
Low..coa.o. 984 26 34 54 174 42 54 68
15 to 34 years:
High.._..... 1,629 58 48| 8 274 74 ) 75 127
, 033 26 158 a3 .
Low._.oo_... 1,606 55 48 85 265 68 72 118
35to 64 years__.| 859 | 1,239 44 18| 31 72| 110 | 185. 68 24 39 62
65 yearsand over.| 165 262 58 2 b 121 14 31 117 5 7 42

Source: See appendix.tables.
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1563.1 Assumptz'ons for the Two Population Projections. Projections
in the high series are based on the assumption that fertility will re-
main at present levels. The low series was based on a decline in fertlllty
levels. It was assumed that mortality will decline at the same rate in
both series. No attempt was made to measure the impact of possible
subsistence crises.

For the high series it was not assumed that birth rates (e.g., births
per 1000 total population) will remain constant, but rather, that age-
specific fertility, the probability that a woman of a given age will bear
a child, will remain constant. Birth rates (and also death rates, when
mortality is constant) under these conditions fluctuate according to
the age-sex structure of the population.

The level of fertility for the world in 1965 was obtained by assuming
that a birth rate of 34 per 1000 population (about equal to that of
Taiwan), given in the United Nations, Demographic ¥ earbook, 1965, as
the average for 1960-64, applies equally to 1965. A set of female age-
specific fertility rates was obtained by slightly modifying a schedule
of rates for Taiwan for 1960. These adjusted rates were used to estab-
* lish birth rates for the high series. For the low series, it was assumed
that fertility will decline to 90 percent of the 1965 value by 1970, to 80
percent by 1980, and to 70 percent by 1985.

For the high series for Pakistan a model was constructed to reflect
the assumed levels of fertility for East and West Pakistan separately.
East Pakistan’s birth rate was assumed to be 53 per thousand in 1961
while that for West Pakistan was placed at 50. The expectation of life
at birth was assumed to increase about 3.3 years per decade.?

For the low series it was assumed that the intensified family plan-
ning program introduced in 1965 would be gradually extended
" throughout the population. It was assumed that maximum effective-
ness will be reached by 1972, at which time the fertility rate (sum of
age specific fertilities) will have decreased 28 percent. It was assumed
that after 1972 the family planning program would expand at the
same rate as the population to be served, i.e., the proportion of the
population practicing family planning would remain constant. If this
proportion continued to rise during the 1970’s and 1980’s our assumed
growth rates for the latter part of the period would be too high.

The Indian high series projections were prepared by the Institute
of Applied Manpower Research in New Delhi.?® The average birth rate
during 1961-65 was assumed to be 41 per thousand and the assumed
1965 birth rate was also close to this value. The expectation of lon-

27Bracke?t, J. W., and Akers,'D. 8., Projections of the population of Pakistan by age
and sex, 1965-1986. Washington, U.S. Bureau of the Census, 1965.

= Institute of Applied Manpower Research. Manpower aspects of educational develop-
ment and national populailon growth perspective. New Delhi, 1965, )
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gevity at birth was assumed to increase about 7 years per decade. For
the low series, the percentage decline in fertility assumed for Pakistan
was adopted.

‘For Brazil, the United Nations Commission for Latin America esti-

mated the blrth rate during the period 1959-61 to be in the range of
40 to 43 per thousand. A birth rate of 41 for 1965 was used to establish
the level of fertility for the projections. For the low series a modified
version of the fertility model developed for Pakistan was used to
establish a schedule of fertility rates. :
1532 Possible Range of Future Pozmla,tion Size. The high series
projections show a 52 percent increase in the population of the World
from 3.31 billion in 1965 to 5.03 billion by 1985. The low series
projects a population of 4.65 billion in 1985, an increase of about
40 percent above the 1965 figure. These numbers dorrespond to average
annual growth rates of 2.1 percent and 1.7 percent respect;lvely

The difference between the high and low figures for the world popu-
lation in 1985 is only 385 million persons, about the same as the
probable range of uncertainty in the projected population of Mainland
China in 1985.%° The difference would be much greater in later decades,
if rates of increase were to persist beyond 1985. By the year 2000, for
example, an annual rate of increase of 2.4 percent, starting with a pop-
ulation of 5 billion in 1985 would result in a world population of 7.15
billion persons, whereas an annual rate of 1.7 percent and a 1985 popula-

tion of 4.65 billion would produce a world population of 6 billion by
the end of the century.

As Table 3 shows, the proportlon of the world populatlon n. the Te-
productive ages would increase slightly under the high projection,
and by about 10 percent in the.low series. Consequently, the high
series would give a slight increase in birth rates, even though age-
specific fertilities are assumed constant and the decline in birth rates
in the low series would be much less than the assumed decline in age-
specific fertility. For the high series, the natural increase rate increases
5 to 6 per 1000 during the pm]ectlon period (Table 2). For the
low series the assumed declines in the birth rate are just about offset
by declines in the death rate.

The high series for Brazil, India, and Pakistan show trends 31mlla,r
to those displayed for the World as a whole (Table 2). Growth rates
for Brazil and India would increase to more than 3 percent by 1985
while the growth rate for Pakistan would be about 4 percent. For the
low series the growth rate for Brazil decreases only slightly and in-
creases for both India and Pakistan. For both the latter countries
birth rates decrease during the early part of the period and rise

2 Aird, J. 8., personal commuuication
1263-8880—67——4
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somewhat thereafter. This pattern stems from our assumed model of
fertility reduction.

The proportional difference in populatlon size between our high
and low projections for 1985 is greater in India and Pakistan than
in the world as a whole; the high value for both countries being
about 12.8 percent greater than the low one. The difference in 1980
would be only a little over 9 percent. By the end of the century, if
the assumed 1985 rates of increase were to continue, the population of
the subcontinent would be nearly 25 percent greater under the high
prOJectlon than the low. The projected population of over 1800 mllhon
persons in the Indian subcontinent under the high projection would be
three times the present population of the region and more than half
the 1965 population of our entire planet.

15.4 Population Growth ond Food Needs

In terms of the need to increase food supplies, particularly in the
less developed countries, these figures strongly emphasize the urgency
of large-scale and effective action. If present trends continue, the
possibility of ultimate improvement will be gravely reduced because
of the enormously increased magnitude of the problems. By the year
2000, the population of India will have increased to such an extent,
even with the low population projection, that the present area har-
vested for food crops would provide only about three-tenths of an acre
per person, about the same as in Egypt today. The most critical situa-
tion will occur about 1980, before any decrease in the rate of population
growth can have much effect.

1.54.1 Economic Effects of Rapid Rates of Populatwn Growth.
It is clear that no probable reduction in the rate of population growth
would be sufficient, during the next 15 to 20 years, to overcome food
deficits; but, because economic growth and social development are
made much more difficult by rapid population growth, it may be
equally true that a reduction in the rate of population growth will
be necessary to increase food production.

We have already seen that a high birth rate results in a very high
proportion of children in the total population, approximately 45
percent under 15 years old (Table 8), and hence, a heavy dependency
burden on the producing adults in a society. Education, health, and
other services put an equally great burden on the total national income.

A high rate of population growth also means that even a relatively
high rate of economic growth results in very little improvement in per
capita income and in the ability to save for capital investment. The
needed growth in agricultural and industrial production is thus
severely 1nh1b1ted
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In the developed countries, with their low birth rates, there are
between two and three adults (persons 20 years of age or older) for
each child under 15. In the less developed countries, the number of
adults is about equal to the number of children. During the next two
decades, the proportion of children in the developed countries will
probably diminish, and their absolute numbers will increase by only
around 15 percent. In contrast, if fertility remains at present levels in
the less developed countries, the proportion of children will rise, and
their absolute numbers will about double (Tables 3 and 4). On the
other hand, if fertility can be reduced by the amounts we have as-
sumed, the number of children will increase by only one-half to two-
thirds of what would occur if fertility remains constant.

These possible differences in number of children have important
implications for education. In Pakistan, for example, under the high
projection the number of children of primary school age—5 to 14
years—will increase by 118 percent in 20 years (see Table 4, Appendix)
or nearly 4 percent per year. This means that with an annual economic
growth rate of 5 percent, and a constant fraction of national income
going into education, the educational expenditures per child of pri-
mary school age can be increased only 1 percent per year, or 22 percent
in 20 years. Since less than half the children are now in school, the
proportion receiving a primary education in 1985 would still be less
than 60 percent. The fraction of national income going into education
will need to be doubled to ensure a primary education at the present
minimal level for all the children, let alone to improve the quality or
lengthen the period of schooling.

With the low projection, the number of children of school age in-
creases only 68 percent, or 2.6 percent per year. With the same economic
growth rate of 5 percent, and a constant fraction of national income
going into education, the educational expenditure per child could be
increased by 62 percent over the 20-year period. By 1985, 80 percent
of the children could be given a primary education.

The poverty of the less developed countries gravely constrains not
only their total educational expenditures, but also the percentage of
income that can be alloted to education.The high proportion of children
in the poor nations means that meager educational budgets must be
spread very thin. The United States spends more on education each
year than the entire national product of India. In England and several
other European countries, children of primary school age make up only
about 14 percent of the population, half the percentage in Pakistan.
- By. 1985, the proportion of 5 to 14-year olds in the United States will
probably be only two-thirds that in Pakistan.
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Today’s poorly educated children in the less developed countries
will be tomorrow’s job seekers. India’s population in the age group 15
to 34 will increase over the next two decades by 107 to 116 million,
Pakistan’s by about 41 million, and Brazil’s by 22 million, a total of
170 to 180 million (Appendix Tables 1-4). This means jobs must be
created for about 100 million young persons entering the labor force
for the first time. The total size of the labor force in these three
countries will grow by roughly 200 million, or 70 percent. Nearly all
this increase will come from persons who are already born; conse-
quently, the magnitude of the employment problem in 1985 will not
be much affected by changes in fertility levels during the next 20 years.
If a capital investment of $1,000 is required on the average to create a
new job, then the total cumulative investment needed for the three
countries by 1985 would be about $200 billion even to mainiain the
present very low per capitaincomes.

The proportion of the population in the age group 65 and over is low
and likely to remain so. Our projections show that these will be only
about 4 percent of the population of India, Pakistan, and Brazil in this
age group by 1985 compared to 5.6 percent for the world as a whole.
More than 9 percent of the U.S. population is 65 or older.

155 Prospective Changes in the Geographic Distribution of the
World’s Population

Although population projections for world regions consistent with
the projections in Tables 2 and 4 are not available, the United Nations °
has prepared regional projections. Estimates for 1965 and 1985 for

-the United Nations “Medium” variant (which corresponds fairly
closely to the low series in our Tables 2 and 4) are given in Table 5.
The United Nations data show the proportlon of the world’s popula.tlon :
residing in less developed areas will increase from 69 percent in 1965
to T4 percent in 1985. On a reglonal basis, the percentages in Africa,
Asia, and Latin America will increase while those in Europe, North
America, and the USSR will decrease.

The United Nations study shows an overall increase in world popu-
lation of 45 percent by 1985 as compared with 1965. Latin America,
with an increase of 78 percent, and Africa, with an increase of 68
percent, are shown as the fastest growing. The United Nations’
projected increase for Asia during the 20-year period is based on an
assumed annual growth rate of only 2 percent, well below the growth
rates we have used in Tables 2 and 4 for two of the three largest Asian
countries, India and Pakistan.

% United Nations. Department of Social Affairs. Population Division. World population
p;qspects as assessed in 1963. Population Studies No. 41, 1966.
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TABLE 5.—Projected population of world regions according to the United Nations
“medium” variant, 1965 and 19856

Population Percent | Each area as a percent
(in millions) change of the world total
Area
1965 1985 1965-85 1965 1985
World 3,281 4,746 45 100 | 100
More developed ! oo .. 1,032 1,256 22 31 26
Less developed 2. oo 2,249 3,490 55 69 74
Africa. 306 513 68 9 11
Asla. 1,828 2,701 48 56 57
Latin America. 245 436 78 7 9
Europe. : 440 492 12 13 10
North America 213 283 33 7 (]
Oceania. _ 17 25 44 1 1
U.8.8.R 231 297 28 7

I Includes Europe, the U.8.8.R., Northern America, Japan, Argentina, Chile, Falkland Islands, Para-
guay, Uruguay, Australia, and New Zealand.

¢ Includes Asia (except Japan), Africa, Latin America (except Argentina, Chile, Falkland Islands, Para-
guay, and Uruguay), Oceania (except Australia and New Zealand).

SOURCE: United Natlons. Department of Social Affairs. Population Division. World population prospects
as assessed in 1063. Population Studies No. 41, 1966. Reference on p. 134. .

16,6 How Sharp a Decline in Fertility Can Be Ewxpected. in the Less - -

Developed Countries?

The assumed decline in rates of fertility in the low projections are
chosen simply for illustration because they cannot be justified quanti-
tatively with our present level of understanding. There are good rea-
sons to believe that human fertility in most of the less developed
countries will decrease during the next few decades, but when and how
much cannot be predicted. We are able to 1dent1fy, however, several of
the factors involved.

1561 Factors Affecting Human Fertility. Fertility rates in nearly
all human societies that practice agriculture fall well below the poten-
tial of human fecundity; the direct constraints on population growth
appear to be social ones, not as Malthus first thought, starvation and
disease. Birth rates in the industralized nations began to fall below
the levels in primarily agricultural nations about 100 years ago. There
was a growing tendency to postpone marriage, to increase celibacy, to
resort to abortion, and to practice contraception, in addition to the
limitation of population by emigration.

In recent years, rapid decreases in fertility levels have occurred in
several developed countries; notably in eastern Europe and in Japan.
Fertility rates were lowered by about 40 percent in Hungary between
1954 and 1962, by 36 percent in Rumania between 1955 and 1962, and
by 30 percent in Poland between 1955 and 1964. Japan experienced an
even sharper decline—the decrease measured from the 194749 period
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when fertility was exceptional high because of the post-war reaction,
amounted to 55 percent. If from 1950, it is 44 percent.

Conditions in these countries differ markedly from those in the less
developed areas. Literacy rates were high, fertility was already being
‘controlled by significant segments of the population (fertility levels
were about half those of many less developed areas even before the
recent declines), and the people were strongly motivated to limit fam-
ily size. Even Japan, with one of the lowest birth rates in the world, is
no model of direct emulation by her Asian neighbors. In terms of in-
dustrialization, urbanization, literacy, and rapid social change, Japan
differs profoundly from all other countries in Asia.

.~ Surveys of attitudes of husbands and wives concerning the number
-of children they would like to have show clearly that in the less
“developed countries there is a desire to limit family size.®* Many
" couples want no more children than they already have, and would like
to know better ways of preventing further births. The average number
of live births per woman in these countries is over 30 percent greater
than the desired number of children (Table 6). Only part of this
difference can be accounted for directly by the deaths of children,
though, as we shall see, high infant and child mortalities are an under-
lying cause of high reproductive rates. At the same time, these surveys
demonstrate that the numbers of children desired by married couples
in most of the less developed countries are much higher than in the
developed ones. The unweighted average is four children per couple,
which, with present and prospective levels of mortality, would double
population every 30 to 35 years.
- Typically, in developing countries, half to two-thirds of the people
want four or more children, while in most developed countries less
than 25 percent want four or more. Most people in developed countries
~ want two to four children; in the less developed countries they want
three to five. In the developed countries, actual family size is slightly
less than desired family size, while the reverse is true in less developed
ones (Table6). -

In Japan and Hungary, 95 to 98 percent of parents with four living
children do not want more; 92 to 95 percent of those having three and
76 to 85 percent of those having two living children do not want
another child. _ .

In Jamaica, India, Ceylon, Taiwan, Thailand, and the Philippines,
66 to 86 percent of women having four living children, 45 to 71 per-
cent of those having three, and 27 to 56 percent of those with two, do
not want more. In Turkey, Pakistan, and Indonesia, all Muslim coun-.
tries, the percentages are smaller; 87 to 62 percent of those with four

3t Mauldin, W. P,, Fertility studies : knowledge, attitude and practice. Population Council
Studies in Family Planning No. 7 : 110, June 1966.



TABLE 6.—Desired family size and actual fertility

(¢Y) 2) ® (Y] (5) (6) Y]
Parents with living children Excess live| Infant
Country . Population Average Percent not wanting more— Average births, mortality
desired wanting number of living children live percent per 1,000
number | 4 or more births per | of total live
of children | children . ‘woman fertility births
2 3 4 5 or more

Puerto RiC0. ool Urban and rural . ... 3.0 19 NA | NA 87 93 4.9 39 45-51
Ceylon Rural 3.2 25 29 57 69 88 5.5 42 (53)
AT Urban and rural 3.5 42 5 23 4 66 5.8 40 (165)
Thatland oo aacaaaen Not avallable.._... 3.8 54 48 71 86 96 6.0 ) 37 (145)

Jamaica. Urban and rural 3.8 48 56 68 80 84 5.5 31 50
Taiwan Urban. 3.9 62 24 b4 76 88 58 | 33 (30)
- Pakistan_._____ Urban. 4,0 65 122 144 162 168 6.4 39 (160)
India Urban and rural . _oooooeeuemnee- 24,1 258 | 327 | 342 375 385 6.4 24 (140)

Chile Urban. 4.1 " 58 NA NA NA NA 4.6 9 111

Indonesia. Rural. 4.3 66 17 23 37 41 5.9 27 125
South Korea. Rural 4.4 76 NA NA | NA NA 5.7 23 (100)
Philippines Urban and rural . ___ ... o 5.0 71 42 56 68 85 6.4 22 (73)
Ghana. Urban. . 5.3 88 NA NA NA NA 6.6 20 (113)

Unweighted average. _ 40 56 31 48 | 68 79 5.7 032 86

10 European countries 4 2.7 18 585 § 92 895 593 |. 2.6 —4 25

Japan... 2.8 22 76 95 98 97 2.0 —40 20

United States- 3.3 40 NA NA NA NA 73.3 0 25
1 Average for East and West Pakistan. 7 Computed from data given in tables 5 and 17 of Demographic yearbook, 1964-

2 Welghted average of urban and rural surveys in Mysore (1952), an urban/rural United Nations. Statistical Office.

sainé);i:?alcia:dtrizloﬁgfa (1958) and a rural sample nesr Delhi (1957-60). S0URCES: Columns (1) t!lrough (4)—Sample survey results reported in Popula-
¢ Austrla, W. Germany, Czechoslovakia, Hungary, Gre at Britain, France; Switzer- tion Council studies in Family Planning No. 7, June 1966. Column (5)—Cho, L. J.,
land, Norway, Italy, Netherlands. Estimated refined measures of fertility for all major countries of the world. Demog-
s Hungary only. raphy 1(1):359-374. 1964. Column (7)—Our estimates, based on data given in United
¢ Omitting countries with only an urban sample. ‘ Nations. Statistical Qffice. Demograph!c yearbook, 1964. New York, 1965. Table 19.
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living children, 23 to 44 percent of those with three, and 5 to 22 per-
cent of those with two living children do not want another child.

A study of urban versus rural preferences in family size was made in
Korea. Here the proportion of people in rural areas wanting five or
more children was over four times as high as in urban areas (42 to 45
percent against 10 percent); the proportion wanting four or more
was more than twice as high (73 to 80 percent agams% 35 percent).

The difference in desired family size between the developing and
the developed countries can be understood only if we take into account
the.cultural and social differences between the two groups of nations.
Freedman 3 has given a perceptive discussion of the problem. He
points out that much of the decline in European fertility resulted
from the practice of coitus interruptus, a method of contraception
which can be reinvented by each couple that has a strong parental
motivation to limit the number of children. This and other “folk”
methods of fertility control, for example abortion, were equally avail-
ablein the less developed areas, and past failure to use them extensively
has been at least in part the result of social pressures for high fertility.
Individual couples had many children because they wanted or needed
them. A non-secular view of nature and a reluctance to interfere with
“ways of divine providence” may also have played a role. :

High fertility has been an adjustment to high and unpredictable
mortality and also has been of central importance in a community life
built on family and kinship ties. In most pre-industrial societies, a
wide range of activities involves interdependence with relatives and
with children. These include economic production, consumption, lei-
sure, assistance in illness and old age, and other activities covered
by nonfamily institutions in modern societies.

Emphasis on the importance of male heirs leads to large families.
Only one son may be needed for ritual or economic purposes, but it is
common to desire at least two for insurance against the death or inca-
pacity of one. Families would have bo average about four living
children to obtain two sons.

Availability of birth control means is largely irrelevant until the
desired number of living children is secured. Favorable attitudes to
family limitation are much more common among couples who already
have three or four living children. Thus, low infant and child mor-
tality, and public awareness that mortality is low, seems to be one
of the necessary conditions for an effective social policy for reducing
fertility. The momentum of the traditional social structure may cause
large numbers of births to occur long after child mortality has actually
fallen.

23 Preedman “The Sociology of Human Fertility”, Current Social. Vols. 10-11, No. 2
(1961-62).
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A recent study in Cairo, Egypt, supports the idea that the experi-
ence of infant or child mortality tends to raise fertility.?* Mothers
45 to 49 years old were subdivided into ten groups according to five
levels of educational attainment and according to whether they had
experienced the death of one or more of their children. In each of the
five educational classes, those women who had experienced one or more
child deaths had borne a considerably higher number of children than
those who had not experienced such a death. Mothers of all ages who
had lost one or more children tended to desire a larger number of
children who would be alive when the mother reached age 50 than did
mothers who had not lost a child.

The relationship between mortality and fertility in less-developed
countries is illustrated by an intra-country comparison of different
districts in Ceylon, Mauritius, and British Guiana.?* In Table 7 the
five districts with the highest pre-1950 mortality rates in each country
are compared with the five districts having the lowest pre-1950 mor-
tality. In all three countries, those districts with relatively high mor-
tality and a low rate of natural increase prior to 1950 experienced a
rise in birth rate in recent years. In Ceylon and Mauritius, the dis-
tricts with relatively low mortality and a high rate of natural increase
prior to 1950 showed a marked decline in the birth rate in 1960 and

-+ 1964, respectively. In British Guiana, there are no data after 1955. In

that year the birth rate for the low mortality districts was slightly
higher than it had been in 1945-49, but the percentage increase of
birth rates was much smaller than in the districts where the 194:5—49
mortality was relatively high.

Heer and Smith 3° have presented a model which indicates that
large-scale reductions in fertility are unlikely in the less developed
nations unless these countries see a further substantial reduction in
their level of mortality.

In regions where the average mortality of children has been
reduced, but is still relatively high, the variance in mortality will
also be large and the parents’ desire for a high degree of “insurance”
that at least one son will grow to manhood may result in the mainte-
nance of high fertility. Consequently, the net reproduction rate and
the annual rate of natural increase will be greater than where infant
and child mortality are sufficiently low. We are faced with the ap-
parent paradox that a reduction in mortality will reduce rather than
raise the rate of population growth.

= Hassan, S., Influence of child mortality on fertility. Paper presented at annual meet-
ing of the Population Association of America, New York City, April 1966.

3 Frederiksen, H., Determinants and consequences of mortality and fertility trends.
Public Health Reports 81(8) : 715-727. Aug. 1966.

% Heer, D. M., and Smith, D. O,, The impact of mortality level upon desired family size.
Paper presented at the 134th meetlng of the American Assoclation for the Advancement
of Science, Washington, D.C., 1966.
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TaBLE 7.—Changes in birth rates related to previous death .rates, and rates’
of natural tncrease in three less developed countries

Ceylon Mauritius Guiana
FIVE HIGH MORTALITY DISTRICTS
Pre-1960:
Birth rate.. . ' 1353 330.0 336.2
Death rate. 133.4 331.3 317.0
Natural increase rate. : 11,9 377 319.2
Post-1950 birth rate 246.1 430.6 5427
FIVE LOW MORTALITY DISTRICTS
Pre-1950: .
Birth rate. 140.3 344.3 343.8
Death rate . 121.0 325.0 313.1
Natural increase rate : 119.3 319.3 330.7
Post-1950 birth rate 237.5 438.8 545,4

1 Average annual rate per thousand for 1930-45.
2 Average annual rate per thousand for 1960.
2 Average annuasl rate per thousand for 1945-49.
4 Average annual rate per thousand for 1964.
8§ Average annual rate per thousand for 1955.

Source: Frederiksen, H., Determinants and consequences of mortality and fénlllty trends. Public Health .
Reports 81(8):715-727. Aug. 1966.

As mortality drops from an intermediate to a low level, the rate
of natural increase should decline rapidly. Today, infant and child
mortality in most of the less developed nations is at an intermediate
level and that of the developed nations at a low level. If, as Heer and
Smith assume, parents want a 95 percent certainty that one of their
sons will become a man, we can expect little reduction in the rate
of population increase until infant and child mortality in the less
developed nations approaches the level in the developed ones. On the
- other hand, it may be possible to create changes in social structure so
that parents will no longer feel compelled to seek such a high degree
of assurance of the survival of at least one son to their old age.

Even after taking into account the effects of mortality in producing
high fertility in underdeveloped areas, it is probably still true that
the social norms prescribe a larger number of living children than is
true of modern societies. Clan or tribal kinship systems enhance the
value placed on children because they contribute to the power or status
. of the group. Elements of this effect appear in western societies among
religious or ethnic minorities. Extended family systems, in which
many relatives live together, average higher fertility than the family
systems in which fewer social functions are carried out within the
family unit. '
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15.6.2 Fertility Control Programs in the Less Developed Countries.
Declines in fertility in the West resulted from married couples
deciding individually to limit the size of their families by resorting
to abortion and to “folk” methods of contraception that had been
known for centuries. Organized society generally frowned on these
practices, laws were passed against the sale and distribution of con-
traceptive information and supplies, birth control movements were
strongly denounced, and leaders of birth control movements were often
jailed. Nevertheless, as economies industrialized, as people moved from
village to town to city, and as the traditionally subordinate status
of women was modified, the small family became the norm. The tran-
‘sition from high to rela-tively low fertility rates occurred in a much
less favorable atmosphere for family planning than exists in the
world today. Confronted with high rates of population growth that
are a major drag on economic development, the governments of de-
veloping countries are now endorsing population control policies at
a rate and in a chmate of world approval unimaginable even a few
years ago. :

Among the nations that have officially decided to foster family plan-
ning are India, Pakistan, Mainland China, South .Korea, Ceylon,
Singapore, Hong Kong, Malaysia, Turkey, Egypt, Tunisia, Morocco,
and Honduras. Taiwan has no formal policy, but the Government
has given full cooperation to an island-wide program that has already
reached a substantial part of the population. In many other countries,
at least the beginning of governmental interest is visible. These in-
clude the Philippines, Thailand, Nepal, Afghanistan, Iran, Kenya,
Mauritius, Chile, Colombia, Peru, and Venezuela.

In the field of family planning, governmental programs must be

‘catalytic agents rather than the total effort. Formal policy state-
ments at high governmental levels are neither necessary nor suffi- -
cient to achieve a reduction in fertility. In some rapidly developing
areas of Asia such as Singapore, Hong Kong, and Taiwan, wide-
spread contraceptive practices predated official policy. The adoption
of a birth control program doesn’t ensure a reduction of fertility.
The role of governments in reducing fertility is to exhort, inform, -
and provide; decisions and actions must be taken by individual
couples acting in accordance with their perceived interests. Even so,
the governmental task is large and difficult, requiring a high degree
of organization, adequate financial and logistic support, great flexi-
bility in meeting changing condltlons, and continuing objective
evaluation of results.

Only a small proportion of people in the less developed countries
have even moderate knowledge of modern methods of family plan-
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ning; the poor and the uneducated need to learn what the well-to-
do and the educated already know, that there are a number of safe,
reliable, and simple methods of limiting family size. Knowledge of
contraceptive methods is much less widespread than the desire not
to have more children. In recent surveys in India, only 11 to 15 per-
cent of the people in rural areas near Mysore, and 28 to 43 percent
in villages near New Delhi, said they had some knowledge about
methods of contraception. In Japan, more than 90 percent of the
people know about these methods.

Among urban populations of the less developed countries, 6 to 40
percent of persons interviewed had used some contraceptive method;
in rural areas, they were used by 1 to 9 percent of the population.

Among the most widely used contraceptives today are intrauterine
devices and pills, methods that have several advantages over those
which were available ten years ago. Even these new methods may be
inadequate, however, for poorly motivated or illiterate people, and
in developing countries, family planning programs may not be as.
effective as planned. Considerable research and technological effort
is going into the development of better birth control methods. This
should contribute a good deal to speeding up the adoption of family
planning. _

Emphasis needs to be placed on birth control education in the
less developed countries. The importance of education is not simply
in facilitating the dissemination of knowledge about ideas and means
of birth control. It is the more basic fact that educated people be-
come involved with modern ideas and institutions. If the individual
sees himself as part of a larger non-familial system, he begins to
find rewards in social and economic relationships in which a large
number of children may be unnecessary or even a hindrance.

Equally fundamental for populatlon control, as we have shown,
is a continuation of the decline in mortality that has occurred during
the last two decades, particularly a marked decrease in infant and
child mortality. Reduction of malnutrition among children as a
result of increased quality and quantity of food supplies may be a key
factor in solving the population problem of ourtime.

157 Population Characteristics Affecting Nutrition .

In computing the nutritional requirements of a population, we must
consider more than numbers. The age and sex distribution are also
important as are average body size of males and females at different
ages. The level of physical activity, and the environmental tem-
perature should be taken into account, but differences in these factors
among most peoples, at least in the less developed countries, are not
highly significant (see Section 1.6.1).
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1671 Body Size. Available data on growth as measured by in-
creases in body weight with age in Latin American and Asian coun-
tries answer a few questions—and leave many unanswered, including
the basic question of the relative importance of genetic and environ-
mental factors such as nutrition on the mature body size of the
people in these countries. '

There are marked variations in average body weights among dif-
ferent peoples. The ranking by average body weight of males of
ages 25 to 