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Preface
 

Rapid Population Growth is the result of deep concern about the world 
population problem and about the way those who-make policy understand 
the implications of that problem. In its entirety the work contains a summary 
and recommendations, Volume I, and a collection of research papers in Vol
ume II by scholars representing several disciplines-economics, political 
science, sociology, demography, social ethics, education, and public health. 
We hope that our conclusions will appeal to a wide audience, but we realize 
that many potential readers, especially busy and preoccupied government 
officials, are unlikely to have the time to study the more technical research 
papers upon which the policy recommendations are based. We have therefore 
decided that publication should take two forms: a clothbound edition con
taining both sections of the study, and a low-priced paperback -edition of 
Volume I, the summary and recommendations. The paperback edition of 
Volume I is a self-contained unit and can be read as such; however, for the 
interested reader, references are made in the footnotes to the more detailed 
discussions in Volume Il. 

This special paperback edition of Volume II, published for the use of the 
Agency for International Development, should be read in conjunction with 
Volume I. It consists of 17 chapters by individual authors, prepared at the 
request of a special study committee of the National Academy of Sciences. 
The members of the committee have carefully reviewed and criticized these 
papers, but the final responsibility for them rests with the authors. 

The aim of this volume is not to cover all the consequences of population 
growth, but to summarize the present state of knowledge and insight in some 
of the factors that must be considered in forming population policies. Thus 
the chapters by Philip Hauser, Dudley Kirk, and Nathan Keyfitz discuss, 
respectively, the probable future course of population growth in different V 
world regions, the factors that may bring about changes in fertility and xnor
tality rates, and the demographic effects of these changes. Theodore W. 
Schultz renews the prospects for future world food. supplies; Harley L. 
Browning presents some results of studies of urbanization in developing coun
tries; T. Paul Schultz discusses the interactions between economic change and 
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population growth; and J. Mayone Stycos describes public and elite attitudes 
towards birth control policies and programs. Arthur J. Dyck and Paul 
Demeny consider, respectively, the foundations in ethics and welfare-eco
nomics on which population policy should be based. Abdel R. Oinran de
scribes the large increase in induced abortion, often with serious conse
quences for the health of women, which seems to occur in many countries in 
the early stages of the transition from high to low birth rates._ JosephL. 
Fisher and Neal Potter show that, on a worldwide basis, natural resources will 
probably be adequate in quality and quantity for the next 30 years, despite 
anticipated population growth, but that several poor countries may be se
verely handicapped by the uneven distribution of resources in the earth. 

The remaining papers deal more directly with specific aspects of the conse
quences of rapid population growth. Harvey Leibenstein discusses some of 
the factors that have not usually been taken into account in conventional 
economic models of these consequences. The serious handicaps in meeting 
health and educational needs imposed on less developed countries by their 
own high birth rates and high rates of population increase are described by 
Gavin W.Jones and the co-authors Leslie Corsa, Jr., and Deborah Oakley. The 
possible consequences for physical and mental health of crowding and rapid 
changes in population density are examined by John Cassel. Myron Weiner 
shows that the chief political consequence of rapid population increase, with 
its accompanying urbanization and large-scale internal migration, isexacerba
tion of conflicts between ethnic, racial, or religious groups within countries. 
Joe D. Wray summarizes the large body of evidence that suggests that the 
welfare and development of children are markedly and adversely affected by 
large family size or by close spacing of births. These effects on children, and 
other adverse consequences for families, communities, and villages may be the 
most serious aspect of high birth rates and unprecedented rates of population 
increase in the less developed countries. 

The Committee 

Roger Revelle, Chairman Norman Ryder 
Ansley 1.Coale T. W.Schultz 
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Oscar Harkavy Harold A. Thomas 
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Introduction 

Volume II - Research Papers 

The Study Committee acknowledges with gratitude the research and thought 
devoted to the preparation of these papers. We believe the authors 
represented have made a valuable contribution to the understanding of a very 
complex pattern of interacting forces-sometimes labeled the survival of the 
species. We hope the data presented will contribute to the examination of 
policy alternatives and will inspire further systematic study of the thorny 
problems of population growth. 

We have profited greatly from discussions and arguments with the authors 
of these papers, but each paper stands on its own merit and is the work of the 
author. In some cases there are differences of opinion between individual 
committee members and authors, and there are inconsistencies between and 
among authors. We have tried to encourage a high level of scholarship and 
acceptance of a few common definitions, but we have not imposed either our 
standards or our definitions on these scholars. 

Readers may well ask why this group of authors was selected rather than 
some other group. Many well-known American experts are conspicuous by 
their absence, and no scholars from abroad are included. The answer is simply 
that in order to provide modestly comprehensive coverage of the topics con
sidered most important in the time allotted to the study, some arbitrary 
decisions had to be made. It was important to bring together the authors and 
committee members at the summer review and study sessions held in 1968 
and 1969 at Woods Hole, Massachusetts. This meant limiting ourselves largely 
to those authors who were available for these meetings. We were also limited 
by the availability of authors in general. More simply put, this would have 
been a thicker volume if previous commitments, sabbatical leaves, the de
mands of existing research projects, and other academic impedimenta had 
not stood in the way. 

We regret not having contributions from abroad. The scheduling and costs 
of bringing any significant number of people from around the world to our 
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numerous committee and authors' meetings seemed, however, to make this a 
substantial problem. 

We do not suggest that this is "the definitive volume on the consequences 
of population growth," nor do we believe all aspects of the problem have 
been covered with equal depth, clarity, or comprehensiveness. In some ways 
this is a compendium of research recognized as "needed" when we began the 
-study.in-968.. This. is--a-perennial. problem for .any .group.-attempting .to---
approach a rather specific set of issues in a timely fashion. We do believe that 
these papers can significantly advance the insight of policymakers and 
planners and will help them design policies that will reflect what is known 
about the consequences of rapid population growth. And that was our goal-

The papers are presented in an order that will, we hope, permit the reader 
to analyze "the population problem" from several distinct, but linked, points 
of view. 



World Population:
 
Retrospect and Prospect
 

Philip M. Hauser 

'World population at the beginning of 1969 numbered 3.5 billion. About one 
and a half generations ago, in 1930, it was 2 billion. About eleven or twelve 
generations ago, in 1650-the onset of the modern era-it was only half a 
billion. In little more than one human generation hence, 2000, world popula
tion could easily reach 7 billion and possibly exceed this number. In about 
two human generations from now, 2020, world population could approxi
mate 10 billion; and in about four human generations, 2070, world popula
tion could exceed 20 billion. These are the numbers that have led 
demographers, the students of population, to employ such dramatic language 
as "population explosion."* 

WORLD POPULATION GROWT1 

Although the first complete census of mankind has yet to be taken, it is 
possible to estimate, within reasonable error limits, the population of the 
world from the end of the Neolithic period (the new Stone Age). At that 
time, world population is estimated to have been 10 million. At the beginning 
of the Christian era the population of the world probably numbered between 
200 and 300 million. At the beginning of the modem era (1650) world 
population reached about 500 million. At the beginning of 1969 world popu

' Iation totaled 3.5 billion. A relatively simple analysis of these numbers dis
closes that an enormous increase in the speed, or rate, of world population 

%' growth has occurred, especially during the past 3 centuries. 
Man, or very close kin to man, has been on the face of the earth for perhaps 

2 to 4 million years. Although it is not known exactly when Homo sapiens, 

PhilipM.Hauser is Professorof Sociology Lind Directorof tile Population 
Research Center, University of Chicago. 

*Most of the statistics relating to the population of the world are drawn from publica
tions of the United Nations, especially (1, 2). Previous works of the writer have been 

C drawn upon in the preparation of this paper. 
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the present version of man, first appeared, he was in evidence something like 
40,000 to 50,000 years ago. It has been estimated that for the some 600,000 
years of the Paleolithic Age (the old Stone Age) population growth perhaps 
approximated 0.02 per 1,000 per year (3). During the 3 centuries of the 
modern era population growth increased from about 3 per 1,000 to 10 per 
1,000 per year between World Wars I and II. The rate of world.population 
growth continued to accdlerate afterKWrli'War If,so thatin 1965-it approit
mated 20 per 1,000 per year. In the course of man's inhabitation of this 
globe, then, his rate of population growth has increased from a rate of about 
2 percent per millennium to 2 percent per annum, a thousandfold increase in 
growth rate. 

From time to time there has been interest in the answer to the question, 
"How many people have lived on the earth?" Estimates in an effort to answer 
this question vary somewhat, but a good answer is about 69 billion up to 1960 
(4). This would mean that of the total number of people ever born up to 
1960, some 4 percent were living in 1960. 

Population data prior to the modem era are admittedly speculative. But 
they provide a reasonably sound perspective and permit a very firm conclu
sion: Whatever his precise numbers may have been, during his habitation of 
this planet man has experienced a great increase in his rate of growth. 

This conclusion is supported by placing in perspective the present rate of 
world population increase, estimated by the United Nations as approximately 
2 percent per year. Although 2 percent per year may seem like a small return 
on investment, it is a tremendous rate for world population growth. For 
example, to produce a population of 3.6 billion world population in 1969, 
one dozen persons increasing at a rate of 2 percent per year would have 
required only 976 years. Yet Homo sapiens alone has been on this earth at 
least 40,000 to 50,000 years. Similarly, the same one dozen persons repro
ducing at the rate .of2 percent per year since the year A.D. 1 could by 1965 
have had over 400 million descendants for each person actually present in 
1965. 

Further appreciation of the meaning of a 2 percent rate of increase per 
year is gained by observing the population that this growth rate would pro
duce in the future. In about 650 years there would be one person for each 
square foot of land surface on the globe, including mountains, deserts, and 
the arctic wastes. It would generate a population which would weigh as much 
as the earth itself in 1,566 years. These periods of time may seem long when 
measured by the length of an individual lifetime. But they are but small 
intervals in the time perspective of the evolutionary development of man-

It is possible to summarize quickly the remarkable acceleration which man 
has experienced in his growth rate. Between 1650 and 1750, at an annual rate 
of growth of 0.3 percent, world population would have required 231 years to 
double. Between 1850 and 1900, the growth rate had risen to 0.6 percent per 
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year, and the period required to double world population had declined to 116 
years. By the decade 1930 to 1940, world growth, at 1 percent per year, 
would have doubled the population in 69 years. At the present rate of 
growth, 2 percent per year, world population would double in 35 years. 

EXPLANATION OF ACCELERATED GROWTH 

During the 3 centuries of the modern era, from 1650 to 1950, world 
population multiplied about fivefold, from 0.5 to 2.5 billion. (See Table 1.) 
But over this time span the population of Europe increased almost sixfold; 
the population of Europe and European descendants combined, about seven
fold. The population of northern America (north of the Rio Grande) in
creased about 168-fold and that of Latin America about 23-fold. During the 
same period the population of Asia increased less than fourfold in contrast to 
what may have been a much slower increase before that time. (In absolute 
numbers the increase was greater than that of all other continents combined.) 
Numbers in Africa only doubled. 

It is clear that greatly accelerated growth occurred first among the nations 
that first experienced modernization, the combination of "revolutions"
the agricultural revolution, the commercial revolution, the industrial revolu
tion, the scientific revolution, and the technological revolution. Explosive 
population growth, the "vital revolution," did not reach significant propor
tions among the two thirds of mankind in Asia, Latin America, and Africa 
until after World War II-less than one human generation ago. 

The reason for the population explosion is to be found in the interaction 
of the components of population growth-births (fertility) and deaths (mor
tality) for the world as a whole, and fertility and mortality and net migration 
for any subdivision of the-world. To explain the population explosion demog
raphers have a theory of the demographictransition.In brief, the explanation 
lies in the fact that man is the only complex culture-building animal on this 
globe and in building his culture he has effected great reductions in the death 
rate well in advance of any corresponding declines in the birth rate. Although 
research indicates that there have been large regional variations in mortality 
and fertility changes, the greatly accelerated rate of population growth is the 
product of natural increase, that is, the excess of births over deaths. 

Decreasein DeathRate 

The decrease in the death rate may, in general, be attributed to a number 
of causes (8): 

1. Increased productivity ushered in by the agricultural, commercial, and 
industrial revolutions resulting in higher levels of living-including better nu
trition, better living conditions, and better health. 



TABLE 1 

Estimates of World Population by Regions, 1650-1950 
(millions) 

World Northern Latin Asia (Except Europe and Area of European
 
Estimates and Dates Total Africa Americac Amlericad U S.S.R.) e Asiatic U.S.S.R.' Oceania, Settlement f
 

Carr-Saunders' estimates:5 

1650 545 100 1 12 327 103 2 118 
1750 728 95 1 11 475 144 2 158 
1800 906 90 6 19 597 192 2 219 
1850 1,171 95 26 33 741 274 2 335 
1900 1,608 120 81 63 915 423 6 573 

United Nations estimates:b 
1920 1,834 136 115 92 997 485 9 701 
1930 2,008 155 134 110 1,069 530 10 784 
1940 2,216 177 144 132 1,173 579 11 866 
19509 2,515 222 166 162 1,381 571 13 935 

'Carr-Saunders, (5).
 
bUnited Nations, (6, p. 10; 7, Table II). The 1940 figures are unpublished estimates of the United Nations. 0
 
CUnited States, Canada, Alaska, St. Pierre and Miquelon.
 
dCentral and South America and Caribbean Islands.
 
'Estimates for Asia and Europe in Carr-Saunders' series have been adjusted so as to include the population of the Asiatic U.S.S.R. with that 

of Europe, rather than Asia. For this purpose, the following approximate estimates of the population of the Asiatic U.S:S.R. were used: 1650, 0 

3 mi lion; 1750, 4 million, 1800, 5 million, 1850, 8 million; 1900, 22 million. Figures for 1950 include all of U.S.S.R. with Europe 
'Includes northern America, Latin America, Europe and the Asiatic U.S.S.R., and Oceania. 
gRevised for more recent United Nations' estimates. 

Source: (2, p. 11). 
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2. The emergence of national governments with the elimination of inter
necine warfare and the emergence of national markets which permitted a 
more equitable distribution of the nation's product. 

3. Improvements in environmental sanitation and personal hygiene, result
ing in uncontaminated food and potable water and a decrease in the proba
bility of infection and contagion. 

4. The natural disappearance of some of the agents of disease and death; 
for example, scarlet fever. 

5. The development of modern medicine, climaxed by chemotherapy and 
the availability of pesticides. 

During the modern era, these developments upset the equilibrium between 
the birth rate and the death rate that characterized most of the millennia of 
human existence. In the Netherlands in the 1840's, for example, of 1,000 
infants born one fourth had died by age 2.5 years and one half by age 37.5 
years. In contrast, a century later one fourth had not died until age 62.5 
years; and one half, not until 72.5 years (9). As a result of such decreases in 
death rates, the 100 million Europeans of 1650 had, 3 centuries later, about 
940 million descendants. 

The areas that are today classed as "developed" or "economically ad
vanced" achieved reductions in mortality throughout the-modern period-but 
mainly since the mid-19th century. In fact, expectation of life at birth has 
increased more since 1850 than in the preceding 200 years (9). Death rates 
decreased; birth rates remained at relatively high levels. Therefore, natural 
increase-the excess of births over deaths-greatly accelerated in the economi
cally advanced regions, primarily Europe, northern America, and Oceania. 
This was the first population explosion. However, growth rates through 
natural increase alone rarely exceeded rates of 1.5 percent per annum. 

The rapid growth of population in the industrialized nations continued 
through the 19th century and into the early part of the 20th century, despite 
the onset of declines in fertility. In France and the United States the birth 
rate was dropping early in the 19th century, and that of Ireland declined 
before the mid-1800's. As a general pattern, birth rates in northern and 
western Europe dropped during the fourth quarter of the 19th century. The 
pattern of decline spread to southern and eastern Europe only after 1900. 
Once the fertility decline began in a country, it continued without interrup
tion, and the decline tended to be steeper where it began relatively late. Yet, 
despite the decreases in birth rate, fairly rapid, even if somewhat dampened, 
population growth continued in the West because death rates continued to 
decline. Appreciable decreases in growth rates occurred only among the 
nations most seriously affected by the Great Depression, during which both 
marriage and birth rates plummeted. In the aftermath of World War 1i, how
ever, fertility increased to accelerate rates of total population growth. By the 
end of the 1950's, the postwar upsurge in birth rates had generally dissipated 
in most western countries. 
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Low DeathRates andHighFertility 

Since World War II, the "second population explosion" has occurred in 
Asia, Latin America, and Africa-the "less developed" or "developing" areas 
of the world. Although some parts of these regions had experienced declines 
in mortality before World War II, most of this two thirds of mankind were 
not exposed to the techniq es of "death control" until the postwar period. 
Since the end of World War II, the death rate in the developing nations has 
been falling much more rapidly than was ever the case in the industrialized 
nations of the West. In the economically advanced nations, the means by 
which the death rate was decreased were developed gradually over the 
modern era; then they became available to the less developed nations all at 
once. Ships anchored off Bombay, Rio de Janeiro, or Dakar could carry in 
their holds all of the material means of reducing mortality which western 
nations acquired only after 3 centuries of experience and effort. Moreover, the 
United Nations and the specialized agencies, especially the World Health Or
ganization, have sponsored programs for reducing death rates, including eco
nomic development programs and the dissemination of chemotherapy and 
pesticides. 

Longevity, then, is increasing much more rapidly in the less developed 
areas than it did among Europeans and populations of European stock be
cause of the much more powerful means now available for eliminating the 
causes of death. For example, the death rate of the Moslem population in 
Algeria in 194647 was higher than that of Sweden in 1771-80, more than a 
century and a half earlier. Eight years later, by 1955, the decrease in the 
death rate in Algeria was greater than that which Sweden experienced during 
the century from 1775 to 1875. Between 1940 and 1960, Mexico, Costa 
Rica, Venezuela, Ceylon, Malaya, and Singapore were among the nations that 
decreased their death rates by more than 50 percent. Ceylon's death rate was 
decreased by more than 50 percent in less than a decade. 

While death rates fell sharply in the developing areas, birth rates remained 
at high levels and some may well have increased. Whereas today the eco
nomically advanced areas are characterized by low death rates and relatively 
low birth rates (mainly between 17 and 23 per 1,000 persons per year), most 
of the developing regions have birth rates above 40. With either high death 
rates or low birth rates as a check, the industrialized nations in their entire 
history have rarely exceeded a growth rate of 1 percent per annum without 
immigration. Annual growth rates in the developing nations are above 2 
percent-many above 3 percent. A 3 percent growth rate doubles a popula
tion in 23 years. Since the developing nations contain over two thirds of the 
world's population, the growth rate of the world as a whole is accelerating 
despite the historical fertility decline in the developed nations. Among the 
nonwestern nations of appreciable size, only in Japan has the birth rate 
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declined significantly. The developing nations in Asia, Latin America, and 
Africa, with their 20th century death rates and medieval birth rates, are per
petuating the second world population explosion. 

Although the first and second population explosions have affected, or are 
affecting, every corner of the globe, the majority of the world's peoples live 
in seven giant nations. In mid-1968, the seven largest nations in the world 
contained about three fifths of the world's peoples, some 2 billion. These 
nations were mainland China, with perhaps 730 million inhabitants; India, 
with about 525 million; the Soviet Union with 240million; the United States 
with 200 million; Pakistan with 125 million; Indonesia with over 110 million; 
and Japan with about 100 million. These nations share a major responsibility 
for the population outlook of the world. 

PopulationGrowth, 1920 to 1960 

An analysis of developments between 1920 and 1960 by the United 
Nations provides a framework for considering the population prospect for the 
world and for significant regional and national groupings (10, pp. 13, 133). In 
those 40 years, world population increased from 1.9 to 3 billion, or by 60 
percent. There was a great difference, however, in the growth rates of world 
regions grouped by level of economic development. The less developed 
regions of the world (Africa, Latin America, east Asia, and south Asia) in
creased from 1.3 to 2.1 billion, or about 70 percent. In contrast, the more 
developed areas (northern America, Europe, the Soviet Union, and Oceania) 
increased by only 40 percent. 

Regions of the world are classedas "less developed" or "developed" on an 
economic basis. An analysis of population characteristics reveals that differ
ences in the level of human reproductivity sharply distinguish the developed 
from the less developed areas. 

About two thirds of the less developed countries have birth rates ranging 
from 40 to 50 (births per 1,000 persons per year); whereas two thirds of the 
more developed areas have birth rates of 17 to 23. There is also a difference 
between the less developed and the developed countries in death rates. It is 
not as marked as the difference in birth rates, however, because of the great 
decline in mortality since the end of World War IT.Expectation of life at birth 
in most of the less developed countries ranges from 30 to 60 years, whereas in 
most of the developed nations it ranges from about 67 to 72 years. With 
present trends in public health and other lifesaving programs, the differences 
in mortality will no doubt diminish further. 

Despite the differences between developed and less developed nations in 
fertility and mortality, there is overlap between them in rates of population 
growth. Some less developed nations are increasing at rates as low as I'per
cent; some developed nations are growing at rates as high as 1.7 percent. 
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The overlap is produced mainly by relatively high birth rates among a few of 
the more developed areas-rates which are now declining. 

Among the more developed areas, Oceania, with a relatively small popula
tion, increased most rapidly between 1920 and 196 0,rising from 8.5 to 15.7 
million, or by about 85 percent. Northern America increased from 116 to 
199 million, a gain of about 75 percent. Next in growth rate, despite great 

.losses..during World War II,_was- the Soviet Union with a populatign of 155 
million in 1920 and 214 million in 1960, an increase of about 38 percent. 
Lowest in growth rate was Europe (excluding the U.S.S.R.) which, with a 
population of 325 million in 1920 and 425 million in 1960, had an increase 
of about 30 percent. 

Among the less developed areas, Latin America showed the greatest pop
ulation growth, from 90 million in 1920 to 212 million by 1960. More than 
doubling, it increased by 135 percent. Africa registered the next greatest 
growth, having 143 million persons in 1920 and 273 million in 1960, an 
increase of about 91 percent. South Asia, with 470 million in 1920 and 865 
million in 1960, increased by 84 percent. (However, the estimated difference 
between Africa and south Asia is well within a statistical margin of error.) 
Slowest in population growth among the less developed areas was east Asia 
with an estimated 553 million in 1920 and 794 million in 1960, an increase 
of about 43 percent. It must be noted, however, that the data for east Asia 
are most uncertain. 

The United Nations has also analyzed the growth rates of the world 
divided into Northern Areas and Southern Areas, with the Tropic of Cancer 
serving as the dividing line. The Southern Areas (south Asia, Africa, Latin 
America, and Oceania) as a group grew more rapidly than the Northern Areas. 
They almost doubled, increasing from 711 million persons in 1920 to 1.4 
billion in 1960. The Northern Areas, in contrast, rose from 1.2 billion persons 
in 1920 to 1.6 billion in 1960, an increase of 33 percent. 

WORLD POPULATION PROSPECTS 

In 1966, the United Nations issued revised population projections for the 
world, and for the developed and developing areas, to the end of the century 
(10, pp. 13-18, 135). The projections indicate that if present fertility and 
declining mortality rates were to continue, world population would reach 7.5 
billion by 2000. 

Three other projections are calculated by the United Nations based on 
varying declines in the birth rate with different timing. These projections are 
published as "high, low, and medium variant projections." The high variant 
gives a world population in 2000 of 7 billion, the medium 6.1 billion, and the 
low 5.4 billion. 

Each of the United Nations projections, except the 7.5 billion projection 
based on the assumption of present fertility levels, assumes decreased birth 
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rates in the developing areas. However, there is no firm evidence up to this 
time that such reductions in the birth rate have yet occurred among the mass 
illiterate and impoverished populations of Asia, Latin America, and Africa; 
therefore, the projection based on continuing present fertility cannot be dis
missed as impossible. In this discussion the U.N. high variant projection will 
be used. It should be stressed, however, that the discussion and the conclu
sions reached would not differ significantly if the medium projection were 
used. 

On the basis of the high projection the population of the world as a whole 
would increase to 7 billion by the year 2000; in other words, it would double 
during the rest of this century. Comparing anticipated growth in the second 
half of this century with actual growth during the first half highlights the 
effect of declining mortality, especially in the less developed areas. Between 
1900 and 1950, world population increased by less than I billion persons. 
Between 1950 and 2000, according to the high projection, world population 
will increase by 4.5 billion persons. That is, the absolute increase in the 
population of the world during the second half of this century may be four 
and one-half times as great as that during the first half of the century. During 
the second half of this century, there could be a greater increase in world 
population than was achieved in all the millennia of human existence up to 
the present time. 

ProjectionsforDevelopedandLess DevelopedAreas 

Of special economic and political import for the rest of this century is the 
difference in the rate of population growth between the developed and the 
developing areas. The United Nations high projections indicate the developing 
areas would have a total population of about 5.4 billion persons by 2000, 
whereas the developed areas would reach about 1.6 billion. (See Table 2.) 

According to these projections, then, the less developed areas with a popu
lation of 2 billion in 1960 would increase by some 3.4 billion persons by the 
end of the century, or by 170 percent. In contrast, the developed areas would 
increase by only 598 million persons, or by about 60 percent. The population 
increase in the developing areas would be over five times as great as that in 
the more developed areas. Moreover, the developing areas would increase in 
the last 4 decades of this century by a number of persons about as great as 
the population of the globe in 1968. 

In 1960, about two .thirds of the woild population lived in the developing 
areas and only one third in the developed. By 2000, it is possible that the 
population in the presently less developed areas would have increased to 77 
percent of the world's total, and that the population in the developed areas 
would have shrunk to 23 percent. 

According to the high projections, there would be great variations in 
growth rates among the regions within both areas. (See Table 2.) Within the 
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TABLE 2 

World Population by Major Areas, 1960 to 2000, According to the 
High Variant Projection of the United Nations 

(millions) 

Area 1960 1970 1980 1990 2000
 

World total 2,998 3,659 4,551 5,690 6,994 

More developed areas 976 1,102 1,245 1,402 1,574 
Europe 425 458 492 526 563 
Soviet Union 214 254 296 346 403 
Northern America 199 233 275 323 376 
Oceania 16 19 23 29 35 

Less developed areas 2,022 2,557 3,306 4,288 5,420 
East Asia 794 956 1,171 1,405 1,623 
South Asia 865 1,108 1,448 1,910 2,443 
Africa 273 348 463 629 864 
Latin America 212 283 383 522 686 

Northern Areas 1,632 1,901 2,234 2,600 2,966 

Southern Areas 1,366 1,758 2,317 3,090 4,028 

Source: (10, p. 135). 

developed areas Oceania, with its small numbers, would continue to grow 
most rapidly, reaching 34.8 million in 2000 from 15.7 million in 1960, more 
than doubling. Northern America and the Soviet Union would increase at 
about the same rate, close to 90 percent, between 1960 and 2000. Northern 
America would reach a total of 376 million, the Soviet Union 403 million. 
Europe would continue togrow more slowly, rising from 425 to 563 million, 
an increase of 30 percent. 

Among the less developed regions, Latin America and Africa would in
crease the fastest, each of them more than tripling between 1960 and the end 
of the century. Africa would reach a total of 864 million by 2000; Latin 
America, 686 million. South Asia would more than double, increasing from 
865 million to 2.4 billion. East Asia, including mainland China, would also 
more than double, increasing from 794 million in 1960 to 1.6 billion by 
2000. 

The remarkable upsurge in population growth in the developing regions is 

dramatized by the contrast in the mideentury populations of northern and 
Latin America with their projected century-end populations. In 1950, north
em America with 166 million persons had a population 4 million greater than 
Latin America. By 2000, it is possible that Latin America with 686 million 
inhabitants will exceed the population of northern America by over 300 
million. 

1. 
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ProjectionsofNorthern andSouthernAreas 

The contrast in growth rates between the Northern Areas and the 
Southern Areas which was observed between 1920 and 1960 would continue 
to 2000. The Southern Areas would almost triple between 1960 and 2000, 
rising from 1.4 to over 4 billion. The Northern Areas would less than double, 
increasing by 87 percent, from 1.6 to 3 billion. The Southern Areas had a 
population nearly 300 million below the Northern Areas in 1960; by 2000 
they may exceed the Northern Areas by about 1 billion. This shift in relative 
size could have great political significance by the end of the century. 

ProjectionsofLargeNations 

Population projections to the year 2000 for the seven largest nations in 
1960 are also available or can be derived from the United Nations estimates. 
Also based on the high variant, they indicate that mainland China by 2000 
could have 1.4 billion persons; India, 1.1 billion; the Soviet Union, 403 
million; the United States, some 338 million; Indonesia, about 300 million 
(estimate by witer); Japan, 139 million; and Pakistan, 342 million. Thus, 
with the exception of Japan each of these nations would have grown enough 
by 2000 to retain its present ranking. Japan would drop below Pakistan and 
possibly below Brazil, if Brazil increases at the average rate for Latin 
America-to 227 million. It is possible that five more nations will pass the 
100 million mark by the year 2000: Brazil, Korea, Mexico, Nigeria, and the 
Philippines. 

Of perhaps greatest interest is the projection that the present seven largest 
countries would constitute a somewhat smaller proportion of the world popu
lation in 2000 than they did in 1960, but their aggregate population by the 
end of the century-over 4 billion-would exceed total world population in 
1960. 

CautionaboutProjections 

The projections presented here are fictitious models of what may tran
spire. The actual course of events may be quite different. Moreover, the 
projections employed are the high variants of the United Nations, which also 
presented medium and low variants. As said earlier, even the high projections 
assume birth rate reductions in high fertility areas, of a magnitude that is 
not yet supported by empirical evidence. Therefore, the high projections may 
be considered quite plausible. If the low projections are regarded as 
improbable-and there is justification for this viewpoint-the high projections 
used may be an intermediate between the results of continued present fer
tility levels and a new low (the United Nations medium) which also assumes 
relatively great, and as yet not demonstrated, decreases in birth rates in the 
high fertility areas. 
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The major point is that the implications of present and prospective popula
tion growth remain essentially the same, whichever of the projections is con
sidered. In the long run such rates of increase cannot possibly persist because 
the limit of population growth is set by the finite dimensions of the planet. 

A special caution on the data for China is necessary. These data are espe
cially defective by reason of the absence of good census statistics and reliable 
-vital-statistics. The -estimated. population -for.China. by 2000,-according to 
different United Nations assumptions, could vary from less than 900 million 
to about 1.4 billion. Other estimates indicate even greater variation is possi
ble. Obviously the data in Table 2 for east Asia and for the world as a whole 
are vitally affected by the weakness of the data for China. 

AGE STRUCTURE AND DEPENDENCY 

Overall numbers and growth rates do not explain all the important changes 
in the demographic transition. As birth and death rates change, so do the age 
structure and dependency ratios-the proportion of dependents who are 
under 15 or over 60. The expectation of life for newborn infants and for 
those who survive to age 20 also changes. 

Table 3 presents a model of demographic profiles of four populations
from the premodern period -ofhigh birth and death rates, through the transi
tional stages in which death rates decrease, to the modern phase of low birth 
and death rates. 

In the later transitional period-through which the fast-growing regions of 
the world are now passing-the death rate declines and the birth rate remains 
at a relatively high level. Because of better health conditions and increased 
survival of women of childbearing age, infants, and children, the proportion 
of young people under 15 rises to about 45 percent of the population. At the 
same time, of course, the proportion of old people and of working-age people 
declines. 

As the demographic transition proceeds and birth rates begin to decline 
along with continuing declines in mortality, the demographic profile becomes 
that of a modem population. Growth rates, age structure, life expectancy, 
and dependency ratios change radically, as shown in the last two columns of 
Table 3. 

The relevance of these population models is evident when we examine 
actual populations. In 1960 about two thirds of the less developed countries 
had birth rates ranging from 40 to 50. Expectation of life at birth among 
most of these countries ranged from 30 to 60 years. Population growth rates 
ranged from I to 3.5 percent per year. In 1960, 40 percent of the population 
was under 15 years of age; only 3.3 percent of the population was over 65; 
and 56.6 percent was 15 to 64 years old. Hence, in 1960 in the less developed 
regions of the world there were 76 dependents for 100 persons of working 
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TABLE 3 

Demographic Profiles of Premodern, Early and Later 
Transitional, and Modern Populationsa 

Early Later 
Population Characteristics Premodern Transitional Transitional Modern 

Birth rate 45.6 43.7 45.7 20.4 
Death rate 40.6 33.7 15.7 10.4 
Annual growth rate (percent) 0.5 1.0 3.0 1.0 
Age structure: 

Percent under 15 36.7 37.8 45.4 27.2 
Percent 15-59 57.6 56.5 50.3 58.2 
Percent 60 and over 5.7 5.7 4.3 14.6 
Average age 25.5 25.1 21.8 328 

Dependency ratio 
(per 100 of age 15-59) 74 77 99 72 
Youth 64 67 90 47 
Old age 10 10 9 25 

Percent surviving to age 15 48.8 55.9 78.8 95.6 
7Expectation of life at birth 25.0 30.0 50.0 70.0 
Expectation of life at age 20 31.2 33.9 43.9 53.4 
Average number children born to 

women by age 50 5.7 5.5 6.1 2.9 
Average number children surviving 

to age 20 2.6 2.9 4.7 2.7 

aBased on stable populations for "West" female. 

Source: (11). 

age, defined as 15 to 64 years. India, a good example of a population in 
transition, had in 1968 a birth rate estimated at 41, a death rate of 16, and a 
growth rate of 2.5 percent per annum. Expectation of life at birth was 45 
years. The proportion of persons under 15 years of age was 41 percent. 

The more developed areas, in contrast, possessed a modern population 
profile in 1960. Two thirds of these areas had birth rates ranging from 17 to 
23. Most of the developed nations had expectations of life at birth ranging 
from 67 to 72 years. Most of these nations were growing at rates of 0.5 to 1.7 
percent per year. 

In the more developed regions of the world in 1960-with reduced fertility 
as well as reduced mortality-less than 29 percent of the population was 
under 15; over 8 percent was 65 and over, and 63 percent was in the inter
mediate group, 15 to 64 years. Therefore, the dependency burden in the 
economically advanced regions was much lower, only 59, or about three 
fourths of the dependency ratio in the less developed regions. 

The United Kingdom, an example of a modern population, had a birth rate 
in 1968 of 17.8, a death rate of 11.7, and a growth rate of 0.5 percent per 
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year. Expectation of life at birth in the United Kingdom was 71 years. Popu
lation under I5 years was 23 percent of the total. 

The Burden ofDependency 

The changes in demographic profiles summarized above have significant 
social and economic implications on families and on society as a whole (both 
the micro-familial and macro-social levels). In the premodern population the 
family experiences the wear and tear of many births and many deaths
especially deaths of infants and children. The economic and emotional bur
dens carried by parents can be measured by the relatively large number of 
children ever born and their high mortality. 

Under the impact of modernization during the late transitional period, the 
family experiences rapidly decreasing infant and chtild mortality while fertil
ity actually rises. With a greatly increased number of children in the house
hold, the family has heavier social and economic burdens, although it experi
ences less of the psychological pain of high infant and child death rates. 

In the late transitional period, the burden of youth dependency increases 
by more than one third, as the youth dependency ratio rises from 67 to 90. 
(See Table 3.) Length of life increases at birth from 30 to 50 years, and at age 
20, from 34 to 44 more years of life. With the increased youth-dependency 
burden, however, it is unlikely that increases occur in the quality as well as 
the length of life. On the other hand, the improved survival of children may 
well mean increased security for parents in old age. 

This increased burden of youth dependency is especially severe in urban 
areas where children tend to be an economic burden rather than an asset as 
they may have been in an agrarian setting. Moreover, rapid urbanization is 
usually a characteristic of the late transitional period. In the West the increase 
in births and in the survival of children-creating a greater burden in an urban 
setting-probably contributed to the decrease in birth rates which generated 
the modern population profile. The burden of supporting more dependents 
may have offset the increased security that surviving children meant to 
parents in their old age. 

The Modern PopulationStructure 

In the modern population structure, family burdens greatly diminish. The 
wear and tear of reproduction and death is virtually eliminated as the average 
number of children ever born decreases and as the average number of children 
surviving to age 20 becomes almost identical to the number of children born. 
Although the burden of old-age dependency increases significantly, it ismore 
than offset by the decrease in young dependents. Moreover, expectation of 
life increases, at birth to 70 years and at age 20 to over 53 more years of life; 
the average age of the population, because of the greatly reduced birth rate, 
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increases to about 33 years. As a result of the great increase in life expectancy 
at birth and in adulthood and the increasing tendency to restrict births to the 
earlier years of marriage, parents are freed of the burden of child care for 
increasingly greater parts of their lives. Couples whose children have left 
home for higher education or marriage increase both in number and in years 
of life remaining after children leave home. 

The modern population structure permits great improvements in the 
quality of life because of the decrease in the number of persons on the 
micro-familial level and the decrease in growth rate at the macro-social level. 
On the macro-social level the modern population profile provides the nation 
as a whole with many relative advantages. Although the growth rate of a 
modern population of 1 percent per annum is approximately the same as that 
in the early transitional population model, this growth rate is achieved much 
more efficiently (with a birth rate of 20 and a death rate of 10) than in the 
early transitional population (with a birth rate of 44 and a death rate of 34). 
Moreover, the growth rate of 1 percent per annum of a modern population 
would double the population in 69 years, whereas a population experiencing 
the late transition and increasing at an annual rate of 3 percent would double 
in 23 years. 

In the long run, the specter of an ecological disaster or the limits on space 
will necessitate a zero rate of growth. However, in modern populations the 
slower rate of growth has bought time. As other contributors to this volume 
show, slow-growth-rate societies can more readily achieve increases in produc
tivity and translate those increases into higher standards of living. The lower 
birth rate and growth rate of the modern population operate to increase the 
proportion of total gross national product (GNP) which can be used to in
crease productivity; to generate an age structure more favorable to increases 
in product per capita by increasing the size of the labor force in relation to 
the number of dependents; to augment the ability to invest in human re
sources (in education and the transmission of skills); to improve the ability of 
the economy to create nonagricultural jobs; to improve the opportunity for 
enriching the quality of life (12). 

POLICY IMPLICATIONS 

The world population outlook has important policy implications in both 
the short run and the long run. 

The LongRun 

In the long run, as said earlier, mankind has no alternative to achieving a 
zero rate of growth. The present rate of world population growth could not 
possibly have been sustained over any long periods in the past nor can it 
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continue for very long into the future. Given a finite planet, any positive rate 
of population growth would eventually produce saturation. In the long run, 
space is the limiting factor to population growth and, in consequence, long
run policy must aim at bringing the world growth rate to zero. 

Moreover, because space is the limiting factor, there can be no doubt that 
the growth rate will eventually be controlled. The only questions are whether 
the control will be by nature or by -man;-and,.if-bynan, whether-the-control 
will be rational and desirable or irrational and undesirable. Control by nature, 
of course, would mean control by famine and pestilence, as discussed by 
Malthus. Relatively irrational and undesirable control by man would include 
those other "checks" discussed by Malthus-war and misery. More rational 
and desirable controls by man would include controls of the type mentioned 
in the discussion of short-run policy which follows. 

In the short run, there is no reasonable alternative to bringing the rate of 
population growth below present levels. Realistically this does not mean 
setting a zero rate of growth as a short-run target. For even if it could be 
achieved in the short run, say by the end of this century, the price of achiev
ing it would probably be greater than mankind would be willing to pay. 
Furthermore, on the basis of experience to date, there is little prospect that a 
zero rate of population growth can be achieved by man in the near future, 
and such a goal is especially not likely to be achieved rapidly in the develop
ing areas of Asia, Latin America, and Africa. 

The ShortRun 

In the short run, what is needed is a realistic setting of growth-rate targets, 
area by area, over fairly short periods of time-probably not less than a 
decade.
 

To achieve realistic goals, the more rational and desirable forms of control 
are to be employed. These include three types of control, often confused, 
namely: conception control, birth control, and population control. Concep
tion control refers to all the means-behavioral, mechanical, chemical, phys
iological, and surgical-by which conception is prevented. Birth control in
volves not only conception control but, in addition, abortion, the elimination 
of the product of conception before birth. Population control involves not 
only birth control, but also the relationship between fertility, mortality, and 
net migration-the balance between immigration and emigration and internal 
in-migration and out-migration. Moreover, it also involves the effects of 
social, economic, and political changes on the components of population 
growth. 

At the present time, most of the world's family planning movements have 
concentrated on conception control and only recently have there been situa
tions in which family planning movements have endorsed abortion when 
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conception control fails. However, it is probably true that the most wide
spread method today of limiting births in the world is abortion.* Mehlan (13) 
has estimated that as many as 40 million are performed annually, including 
both legal and illegal abortions in all nations. Effective conception control 
would, of course, eliminate the necessity for abortion, and this is one reason 
why family planning movements have concentrated on conception control. 

Two goals that are common to the family planning movement and to 
national family planning policies are to enable couples to obtain the number 
of children they want and to decrease their numbers of children on a volun
tary basis. 

However, the available data indicate that the number of children people 
desire is above the levels necessary to control explosive growth (14). It should 
therefore become the policy of governments and agencies to induce parents 
to desire a number consistent with adopted goals. Such a policy would in
volve much more attention to educational efforts-from primary school to 
adult education-and to developing motives and incentives for smaller fami
lies. 

In respect to the second goal, to achieve reduced growth rates by volun
tary methods, there is also need for further consideration. In the econom
ically advanced areas whatever control has been achieved has been on a volun
tary basis, often against the wishes and efforts of government. Voluntary 
control seems to have accompanied increased education, higher levels of liv
ing, and the breakup of the traditional order through social change. In the 
developing areas, however, it may be that these socioeconomic changes-and 
their impact on family-size norms-will not occur fast enough without more 
direct intervention by governments.4 

Within the past few years many nations and international agencies have 
become much more aware of the need for decreasing the rates of population 
growth. Furthermore, there has been greatly increased input into both bio
medical and social research to provide better techniques for population con
trol. 

At the present time, there is very little hard evidence by which to evaluate 
the impact of family planmng movements on birth rates in the developing 
regions. In general, it is still true that most of the nations in Asia, Latin 
America, and Africa are experiencing both high birth rates and high popula
tion growth rates. In contrast, it is mainly in the economically advanced areas 
in Europe (including the U.S.S.R.), northern America, and Oceania that birth 
rates have been reduced to a point that growth rates approximate 1 percent 
per annum. In Asia only Japan can completely match the western experience, 

*See Abdel R Omran, "Abortion in the Demographic Transition," in this volume. 
IIn the form of national family planning policy and programs, for example, of the 

typo now underway in India. 
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but other areas-Taiwan, Korea, Hong Kong, and Singapore-have been 
achieving substantial reductions in fertility. At the present time, the giant 
nations of the world are, in general, attempting in some manner to deal with 
their problems of population growth; and, in increasing numbers, smaller 
nations representing virtually all religious, cultural, and racial groups are sim
ilarly attempting to face up to their population growth problems. 

The physical--ability-to decrease--population-growth-rates has vastly-im-
proved over the past few years by the development of modern means of 
contraception, including the pill and the intra-uterine device. These improved 
methods, and other new methods still in the laboratories, will undoubtedly 
serve to accelerate the reduction of birth rates. However, the evidence to date 
indicates that improved techniques alone cannot be expected to produce the 
desired results. It has become increasingly clear that incentive and motivation 
are at least as essential as contraceptive techniques in achieving fertility con
trol. Moreover, experience has indicated that tradition-bound peasant soci
eties in the developing regions are slow to acquire the necessary incentive 
and motivation. The family planning movement initially concentrated on the 
diffusion of birth control clinics; now it must increasingly widen its approach 
by incorporating such clinics into broader programs, such as maternal and 
child health centers, by undertaking educational programs at all levels, and by 
other appropriate programs which will motivate families to control concep
tion (I5). 

Despite the increasing efforts to lower birth rates, substantial reductions in 
population growth rates cannot reasonably be expected during the rest of this 
century. The generation, rather than the year or decade, has been the unit of 
time in which changes in reproductive behavior have been achieved (except 
for Japan). In the West, birth rates began to decline without the benefit of 
family planning movements or birth control clinics or modern means of con
traception. Changes in reproductive behavior were the result of basic social 
changes which operated to break down traditional values and to provide 
incentive for restricting family size. The basic question before the developing 
nations of the world is whether family size can change before other basic 
cultural and social changes have transformed the values and goals of their 
peoples. Certainly the stakes -involved are so high that every effort to reduce 
the birth rate-even in regions that are still mainly traditional peasant soci
eties mired in poverty and illiteracy-is greatly desirable. But it must be 
recognized that up to this point in human history there has yet to emerge the 
first example of a population characterized by traditionalism, illiteracy, and 
poverty that has managed to reduce its birth rate. 

The forthcoming results of the censuses to be taken in and around 1970 
will begin to provide hard data on the impact of family planning programs on 
growth rates during the past decade. However, to repeat, it is possible that 
continued reductions in mortality have more than offset reductions in fertil
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ity. Growth rates may not have diminished appreciably. If so, this develop
ment should not serve as a discouraging factor. It is only by concerted effort 
to reduce fertility now that reductions in growth rates can be effected in the 
next generation. It is clear that reductions in mortality can go only so far; 
sooner or later reductions in fertility, if they occur, will reduce the rate of 
population growth. To recognize the difficulties involved is not to be pessi
mistic. On the contrary, there is every reason for optimism as one looks to 
the future: the increasing awareness of the problem, the increasing inputs into 
biomedical and social research, and the rapidly developing action programs. 
However, such optimism must realistically recognize that for the rest of this 
century, there is every prospect that the world will experience excessive 
population growth, with its attendant problems. 

In general, the economically advanced nations can control excessive popu
lation growth within their borders by doing a little more of what they are 
already doing to lower their growth rates further or even to achieve a zero 
rate of growth. In the developing nations, however, much yet remains to be 
done before the control of the population explosion is assured. 
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II 
A New Demographic Transition? 

Dudley Kirk 

The sheer size and menacing character of population growth in the world 
today have resulted in widespread demands for action. Popular attention is 
understandably focused on population policies rather than on the basic eco
nomic, social, and cultural forces within which all programs must operate. 
These forces will very largely determine the future course of population 
growth- This paper seeks to analyze some of these "natural" forces, partic
ularly as they relate to trends in the birth rate in the less developed regions.* 

The basic assumption of most students of human populations is that 
humanity is midstream in a revolutionary change in its processes of reproduc
tion-a transition from wastefully high death and birth rates to a more effi
cient and humane reproduction with much lower death and birth rates. As 
Stolnitz says, 

... Al nations in the modern era which have moved from a traditional, 
agrarian-based economic system to a largely industrial, urbanized 
base have also moved from a condition of high mortality and fertility to 
low mortality and fertility. In so doing they have almost all experienced 
enormous increases in population along with massive shifts in their relative 
numbers of children, adults and aged. (I) 

Among students of population this process is called "the vital revolution" or, 
more soberly, "the demographic transition." 

The first phase of this transition is death control or, strictly speaking, the 
postponement of deaths. Death rates are being reduced as the result of public 
health measures, medical advances, rises in levels of living, and improvements 
in personal cleanliness and health care. The so-called "population explosion" 
is a manifestation of this success in reducing mortality throughout the world 
on a scale totally unprecedented in human history. The more developed 
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DepartmentofSociology, Stanford University. 

*In this chapter these are defined to include Africa, Asia (excluding Japan and the 

U.S.S.R.), and the Latin American region (excluding Argentina and Uruguay). 
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countries have achieved Ievels of mortality almost certainly far below those 
ever achieved before in human society. In the less developed countries, death 
rates are falling far more rapidly than they did historically in the more devel
oped countries. Since World War II, reduction in mortality has become world
wide, aside from temporary reverses as the result of war and civil disorder. 
Further gains are clearly possible, notably in the less developed nations, and 
indeed great. progress is-being made.-.Between- 1-960-and 1-965 the-estimated 

crude death rate (annual deaths per ,1,000 population) in the less developed 
regions as a whole dropped from 20-22 to 16-17, and this achievement was 
solely responsible for the rise in the rate of population growth m these 
regions from 20-22 to 24 per 1,000. The estimated annual birth rate for the 
less developed regions remained about constant: 41-42 in 1960 and 40-41 in 
1965 (2). 

In the one third of the world that has experienced major economic and 
social advance the progressive reduction of the death rate has been followed 
by reduction in the birth rate. In the early stages this was ascribed to many 
causes, biological, psychological, and nutritional; but it is now generally 
recognized that the chief factor in reduction of the birth rate has been the 
voluntary practice of birth control, including induced abortion. 

Although there remain great advances to be made in reducing or post
poning deaths, the less predictable factor in national population growth has 
become the level and trends in the birth rate. The developed countries, with 
relatively low birth rates, also have relatively low rates of population growth. 
In these countries the excess of births over deaths is commonly 1 percent or 
less per year,* and in the absence of large-scale international migration, their 
rates of population growth are at this level. 

Continuation of this 1 percent rate of national population growth will, of 
course, create problems in the developed areas, although probably of a lesser 
magnitude than those created by the concentration of population in major 
metropolitan areas. In the less developed world, however, the problem is 
more urgent, owing to the unique size and rate of population growth in
volved. Because of the high birth rate, the annual rate of natural increase is 
over 2 percent in Asia, 2.5 percent in Africa, and 3 percent in Latin 
America.t 

According to the theory of the demographic transition, one would expect 
the present less developed countries to follow the experience of western 
countries in reduction of the birth rate. This must occur if there is to be a 
humane solution of problems of population growth. There is general agree
ment that birth rates will drop if these countries achieve major socioeconomic 

*As of 1968 averaging 0.8 percent in Europe, 0.8 percent in the United States,.1 
percent in the Soviet Union, 1 percent in Canada, and somewhat higher in Japan, 
Australia, New Zealand, Argentina, and Uruguay. 

IData not otherwise documented axe drawn from United Nations publications, 
chiefly (3-5)
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advance. A number of less developed countries are now making rapid socio
economic advance and almost all are making some progress, though not as 
rapidly as desired. 

As noted above, the birth rate in the less developed regions fell little, if at 
all, in the first half of the 1960's. Was there a downturn in the latter half of 
the decade? Does past experience offer guidelines for judging the probable 
future course of natality in these regions? The information now available is 
too fragmentary to permit final answers to these questions. But some prelim
inary answers may be gleaned from an examination of the validity of the 
following propositions: 

1. Reduction of the birth rate is now occuring widely among peoples of 
very different cultural backgrounds and ways of life in the less developed 
regions. 

2. Historically there is an acceleration of the rate at which countries move 
through the demographic transition from high to low birth rates. 

3. The higher the natality at the time of entering the transition, the more 
rapid the rate of the decline. 

4. A certain threshold and "mix" of socioeconomic development has been 
a requirement for initiating a strong downward trend in natality; this thresh
old and mix of socioeconomic variables is different within the major cultural 
regions (i.e., east and southeast Asia, the Islamic countries, Latin America, 
and tropical Africa). 

Though the subject is outside the scope of this paper, it is assumed that 
vigorous government population policies may accelerate reduction of the 
birth rate and possibly initiate such reduction at an earlier stage of socio
economic development than would otherwise occur. 

THE DICHOTOMY IN WORLD NATALITY BEFORE 1960 

Experience after World War II and in the 1950's was discouraging with 
reference to the first proposition. By 1960 one-third of the world's popula
tion had relatively low birth rates (under 25 per 1,000) and two thirds lived 
in countries having high birth rates (over 35 per 1,000). Very few countries 
fell between, and even fewer could be viewed as "in transition." 

A high level of social and economic development has universally been 
accompanied by a reduction of natality. Relatively low birth rates were the 
rule in the so-called "developed" world in 1960 and are even more so today. 
With few exceptions annual birth rates by 1968 were below 20 births per 
1,000 population in the developed countries of Europe, the Soviet Union, 
Japan, Australasia, and northern America.* By contrast, birth rates are gen
erally twice as high in the less developed countries. 

*The exceptions were Iceland, Ireland, Portuga, and Spain (which reported birth 
rates of 20 or 21 in 1968); New Zealand, 22.6; Albania (the only Muslim country in 
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There were significant differences in natality among the less developed 
countries prior to the 1960's, but these were variations in high fertility due to 
differences in age at marriage, in cultural practices relating to marriage and 
reproduction, and in the prevalence of disease, as well as to the use of modem 
methods of birth control associated with rising levels of socioeconomic devel
opment (6). 

-With-the-important-exception-of-Japan-all-countries-with-low-birth-rates.in 
1960 were of European cultural and ethnic background. This is in no way to 
imply that non-Europeans could not or would not achieve lower fertility; it 
is simply an erripirical fact that, aside from Japan, they had not done so. His
torically, low fertility patterns had diffused from their center in northern and 
western Europe to southern and eastern Europe and across the Soviet Union 
in a rather orderly pattern. In overseas countries of European background 
birth rates were higher, but birth rates in these countries did not remotely 
approach the levels in the less developed countries or what had existed in the 
same countries prior to the long downward trend. Today, in overseas coun
tries of European settlement the "baby boom" has receded, and birth rates 
are substantially lower than they were in the decade following World War It. 
In the less developed regions, countries with mainly European populations 
had much lower birth rates than their neighbors. Thus Argentina and Uruguay 
reported birth rates of 22.3 (1967) and 21.4 (1966) in contrast with an 
estimate of over 40 for the rest of South America. 

Until very recently all countries with low birth rates were in the temperate 
zones. Again, this does not imply ihat people living in tropical countries 
could not or would not achieve reductions in natality. It is simply that as of 
1960 they had not done so. Tropical countries almost universally had high 
birth rates. 

In summary, countries that had experienced the demographic transition in 
birth rates were almost universally "developed," chiefly of European cultural 
background, and located in the temperate zone. Countries of high birth rates 
were characteristically less developed, non-European, and tropical. 

Contrary to popular assumption, neither religious doctrine (i.e., the posi
tion of the Catholic Church) nor political ideology (i.e., communist vs. non
communist) seem to have been a decisive factor in birth rates. Catholic coun
tries ranged from lowest to highest birth rates, depending upon their level of 
development. Communist doctrine against population limitation has not been 
a barrier to the spread of the small family pattern; in fact eastern European 
countries and the Slavic populations of the Soviet Union now have among the 
lowest birth rates in the world. Communist policies have, if anything, accel
erated reduction of fertility by providing abortions in the health services and 

Europe), 35.6; and, most interesting, Rumania, 26.3, a rise from 14.3 in 1966 because 
most induced abortions were outlawed in that year. 

http:the-important-exception-of-Japan-all-countries-with-low-birth-rates.in
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by constraints on consumption (e.g., housing) that have contributed to post
ponement of marriage and childbearing.* As of 1960 on the natality side the 
demographic transition had progressed substantially in almost all countries of 
European background, whether Catholic or non-Catholic, communist or non
communist, and it has advanced even further today. 

Now the dichotomy in natality is beginning to break down. With major 
socioeconomic changes, an increasing number of less developed countries are 
experiencing reductions in fertility. These changes since the postwar period 
give promise of a new continuum of countries at various stages moving from 
high to low birth rates. 

THE PENETRATION OF FORMER BARRIERS TO
 

NATALITY REDUCTION
 

The scope of the changes that are occurring is evidenced by widespread 
reduction of birth rates in the 1960's and especially by the growing number 
of less developed countries in natality transition. 

The average less developed country today has a birth rate of 40 or so, 
more often higher than lower. Some forty-seven less developed countries are 
listed by the United Nations as having "virtually complete" vital statistics, 
i.e., at least 90 percent coverage of births. Of these, forty-two report a 
reduction of the birth rate between the average for 1960-64 and the available 
data for the second half of the decade.t Many of the "countries" listed by 
the United Nations are small areas. The birth rates for countries of 500,000 
or more inhabitants are shown in Table 1. 

Various stages in natality transition are clearly observable. In some coun
tries reduction of the birth rate began in the 1950's and continued through 
the 1960's. In others it was initiated in the 1960's. In several (e.g., Guate
mala, Mexico, and Panama) it is too early to state whether or not the drop in 
the birth rate is the first stage in continuous transition or merely the result of 
changes in age structure or of vagaries in statistical reporting.' 

*Communist experience, and especially the important role of providing free abortion, 
has not been given the attention it deserves in the family planning programs of the less 
developed countries. See Abdel R. Omran, "Abortion in the Demographic Transition," 

in this volume. 
tThe exceptions are Israel (actually a developed country in an underdeveloped 

region), Jordan, and three very small areas (Nauru, Norfolk Island, and the U.S. Virgin 
Islands). 

tAmong the influences at work are the following examples: the improvement (less 
often deterioration) in the completeness of birth registration, which would usually raise 
recent figures relative to earlier ones; the provisional nature of most recent rates (final 
figures are often, though not always, somewhat higher than the provisional); changes in 
age structure, i.e., in the proportion of children and of persons in reproductive ages in 
the total population; errors in estimates of population used as the denominator in 
computation of birth rates. The often contradictory effects of these influences will be 
clarified by the results of 1970 and 1971 censuses where these are being taken. 
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TABLE 1 

Birth Rates fox All Less Developed Areas of over 500,000 Population 
Designated by the United Nations as Having "Virtually Complete" 

Vital Statistics, 1950-1969 

LATIN AMERICAN REGION 
Chile 
Costa Rica 
El Salvador 
Guatemala 
Guyana 
Jamaica 
Mexico 
Panama 
Puerto Rico 
Trinidad and Tobago 

NEAR EAST 
Israel 
Jordan 
Tunisia0 

ASIA 
Ceylon 
China (Taiwan) 
Hong Kong 
Malaysia (West) 
Ryukyus 

Singapore 

OTHER 
Albania 
Fiji 
Mauritius 

1950-54 

33,7 
49.1 
49.0 
513 
42.9 
34 8 
44.9 
37.5 
36.6 
37.7 

325 
45.0 
30.8 

385 
45.9 
34 2 
44.1 
35.5 

45.5 


38.9 
40.0 
46.2 

Average Birth Rate 

1955-59 1960-64 

35,9 34.8 
49.1 44.8 
49.3 48.6 
487 47.7 
43.6 42.0 
39.2 40.3 
45.9 46 0 
39.8 40.6 
33.7 31,2 
38.3 36.9 

27.9 25.5 
40.1 45,9 
39.9 42.8 

36.6 34.9 
42.8 37.1 
36.3 32.8 
44.4 40 3 
29.2 24.0 
42.8 35.6 

41.8 40.1 
407 39.2 
41,0 38.9 

Latest 
Birth Rate 

1 96 5 
a" Y'ear Rateb 

31.9 1967 30-9 
40.0 1968 37.7 
44.4 1969 41.9 
44.0 1968 425 
38.2 1968 35.1 
37.0 1968 34 3 
43.7 1969 42.2 
38.6 1969 38 0 
26.7 1969 24.5 
29.0 1968 27.4 

25.5 1969 26.1 
48.0 1966 47.8 
42.7 1968 40.4 

322 1968 31.8 
29.7 1969 25.6 
24.2 1969 20.7 
36.4 1967 35.3 
21.4 1969 21.5 
27.0 1969 22.2 

34.9 1968 35.6 
33.8 1968 30.2 
31.8 1969 27.2 

aAverage 1965 through last year indicated in column 6. 
bThe most recent figures are usually provisional and are subject to later adjustment. 
'Registered births. As corrected for underregistration the average for 1961-64 is 49.1, 

the average for 1965-68 is 45.4; and the 1968 figure is 43 (7), 

Sources (3-5). 

Although all less developed countries with reasonably reliable vital statis
tics are included in the above discussion, these obviously comprise only a 
small part of the total population in the less developed regions. They are also 
unrepresentative in that there is a relationship between development, good 
statistics, and progress in the demographic transition. However, there is a 
wider circle of countries, with less reliable statistics, in which various official 
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statistics and sample surveys also indicate a decline in the birth rate.* As 
among the countries with more reliable statistics, a majority apparently have 
experienced reduction of the birth rate in the 1960's. 

This leaves the giants of the less developed world unaccounted for-main
land China, India, Pakistan, Indonesia, Brazil, and Nigeria. In these countries 
available information gives no solid basis for saying with assurance that these 
countries had a reduction of natality in the 1960's; nor, indeed, is there any 
better evidence that they did not.T 

In order to reach European levels of fertility the birth rate must fall to 20 
or below. A rough-(though somewhat narrow) measure of countries "in tran
sition" are those with birth rates in the range of 25 to 35. In 1960 there were 
few such countries, and of these even fewer could be regarded as undergoing 
initial transition.1 All but Cuba and Israel have since dropped below this 
category, but a growing list of new countries was approaching, entering, and 
passing through this range. (See Table 1.) 

In quite recent years there have been important breakthroughs in the 
cultural and climatic barriers to spread of lower birth rates. The most impor
tant of these is the diffusion of lower birth rates in east Asia, first established 
in Japan and now spreading to neighboring countries. Taiwan and Korea§ are 
experiencing rapid declines in the birth rate, a trend that antedates the success
ful family planning programs in these countries, though the latter have surely 
accelerated adoption of birth control. The birth rates of Chinese populations 
in Hong Kong, Singapore, and Malaysia are also falling rapidly. Most impor
tant is, of course, mainland China. What little evidence is available from very 

*These countries include South Korea, Iran, Turkey, Lebanon (in number of births), 
the United Arab Republic, Cuba, Colombia, Ecuador, and miscellaneous smaller areas. 

tIndirect evidence suggests the possibility of slight fertility reduction in India (as 
indicated by the enlarged family planning program and, especially, survey results show
ing rising use of contraception, especially in urban populations); inPakistan as a result of 
the wide acceptance of contraception in the family planning program before the change 
of government in 1968; in China in connection with the campaign to raise age at 
marriage and to provide birth control services; and, in tropical Latin America as result of 
the incidence of induced abortion. In all countries there has been an increase of ur
banism, education, and other variables that historically have been associated with reduc
tion of birth rates. Counteracting these influences is the possibility that in some areas 
birth rates may have risen (as they did earlier in Latin America) as the result of improved 
health conditions. 

t The countries with birth rates between 25 and 35 were Canada and New Zealand, 
then still experiencing the postwar "baby boom"; three countries related to Europe: 
Iceland, Israel, and Malta; and three Caribbean countries: Barbados, Cuba, and Puerto 
Rico. 

§In South Korea official vital statistics are defective, but annual enumerations provide 
tabulations which show declining proportions of young children, as does the census of 
1966. These are confirmed by repeated sample surveys conducted for evaluation of the 
Korean family planning program. 
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scanty official data suggests that the birth rate may be relatively low for a less 
developed country, but this is quite uncertain.* 

Breakthroughs in other regions are less dramatic but are impressive in the 
range of cultures and conditions represented. Reductions in natality are oc
curring among very diverse peoples. They are occurring in Ceylon, the "Ire
land of Asia," in which late marriage as well as birth control have btought 

- about -lower--birth rates--among--both- the Sinhalese and the -Ceylon Tamils .... 
(originally immigrants from south India). Change is occurring in the island 
countries of Mauritius, Reunion, and the Seychelles, with their mixed popula
tions of Africans and Asians, and in the West Indies among peoples of African 
origin (Barbados and Jamaica), of mixed African and Asian origin (Trinidad), 
and of chiefly European origin (Puerto Rico and Cuba). In the West Indies 
major reductions in the birth rate are also reported in the French-speaking 
islands of Guadelupe and Martinique and in the Netherlands Antilles- On the 
mainland a rapid reduction in natality seems to be occurring in Costa Rica, 
the most socioeconomically advanced of the countries of Central America, as 
well as in Chile, one of the most advanced countries of South America. 

Finally, a significant development has been the appearance in very recent 
years of fertility declines among peoples of Islamic tradition. Until very re
cently Islam was far more effective than Catholicism in its resistance to the 
spread of fertility control (8). Now rapid reductions in birth rates are oc
curring in Albania, in the other Islamic populations of southeastern Europe 
(e.g., in Yugoslavia), in several of the Soviet republics of Islamic heritage, and 
quite possibly in Turkey and Tunisia (7, 9). 

As cultural barriers are being breached, so for the first time rapid reduc
tions in birth rates are occurring in a number of tropical countries, as widely 
scattered as Malaysia, Ceylon, and the West Indies. 

Very recent experience has demonstrated that the fertility transition can 
cross major cultural frontiers and is indeed doing so in many areas. 

The evidence given above should be tempered by two observations: 
First, the countries concerned are generally rather small and, interestingly 

enough, many are islands- Several of them are experiencing unusually rapid 
social and economic development and, in some, birth rates have been affected 
by the emigration of young adults. They are also likely to be countries on the 
frontiers between major cultural regions and hence more vulnerable to exter
nal influence than the larger countries- We do not in fact know whether and 
to what extent change is under way in other and larger countries, but if it is 
occurring, it seems likely that the transition is at an earlier stage. Despite 
these cautions, there is increasing evidence that natality reductions are 
making headway in a wide variety of cultural situations in less developed 

*The estimate of the birth rate in mainland China used by the United Nations is 34, a 
figure given for the year 1957 by the State Statistical Bureau in Peking based on surveys

and "reports from areas where registration was considered satisfactory."
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regions and may indeed have gone much further than can be measured by 
reliable data. 

Second, in some cases the reduction of the birth rate in the near future 
may be slowed or even temporarily reversed by prospective changes in the age 
and sex structure of the countries concerned.* In a number of less developed 
countries there was a relatively low birth rate during the Depression and 
during the Second World War, followed by some recovery and a higher birth 
rate after the War. As a result, larger cohorts of young people are now moving 
into the reproductive ages than was the case during the mid-1960's. In Tai
wan, for example, it will require a considerable acceleration in the reduction 
of age-specific fertilityt to continue the present trend toward a lower crude 
birthrate (10). 

Obviously one would like to have better measures of natality than the 
crude birth. Reproduction rates, which eliminate most of the variance caused 
by changing proportions of women in the marriageable and reproductive ages, 
would provide a better measure of trends. Unfortunately these statistics re
quire accurate information on births by age of mother and on age distribution 
of women in the reproductive ages-information that is often unavailable for 
recent years. Where it is available, it shows downward trends'paralleling those 
for crude birth rates.t The available data for the 1960's support the reason
able conclusion that, given time and socioeconomic advance, one may expect 
a general diffusion of lower birth rates in the less developed countries. Clearly 
the process has begun. But much depends on how fast these reductions will 
occur and at what level of socioeconomic development they may be expected 
to begin. 

On the first point, do declines in natality, like dechnes in mortality, accel
erate over time? 

THE ACCELERATING REDUCTION OF NATALITY IN THE 

DEMOGRAPHIC TRANSITION 

The death rate -in the less developed areas is dropping very rapidly-"a 
decline that looks almost vertical compared to the gradual decline in Western 

*See Nathan Keyfitz, "Changes in Birth and Death Rates and Their Demographic 
Effects," in this volume. 

t Births per 1,000 women at each age, i.e., 15 to 19, 20 to 24, etc. 
t E.g., for Taiwan, Singapore, Chile, Costa Rica, Puerto Rico, Trinidad and Tobago, 

and Mauritius. Data on completed fertility, i.e., the total number of children born to 
women passing through their reproductive years, is the final and most accurate measure 
of fertility, but it does not measure recent change, which is precisely what we are after 
here. One cannot get around the basic fact that women have births at changing intervals 
and over a long period of time. A woman at age 45, who has completed her childbearing, 
usually had her first child 20 to 30 years previously and her number of children reflects 
the motivations and socioeconomic miliou existing well before the last decade. 
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Europe..." (11). Recent evidence suggests that, in Latin America at least,
 
the acceleration of reduction in mortality has been evengreater than earlier
 
supposed (12).
 

Furthermore, the levels of mortality in Latin Amenca and other parts of 
the developing world were higher than those in western Europe when the 
latter began its modem demographic transition. The evidence for Latin Amer
ica-and-other parts-of-the-world-suggests-thatacceleration-in-mortality-reduc--- 

tion has been to some extent independent of economic development, and is
 
presumably related to the introduction of cheap public health and medical
 
technology.
 

Paralleling the established facts about mortality decline is the common
 
assumption that natality changes will occur gradually, perhaps more like the
 
European experience. In western Europe, the transition took 50 years or
 
more, often commencing from much lower levels of natality than those now
 
prevailing in most of the less developed world.
 

The available evidence does not support this assumption. Rather there has 
been an acceleration in the rate at which countries move through the demo
graphic transition from high to low birth rates. This proposition is demon
strated in Table 2, in which are compared the reductions of the birth rate
 
now occurring in less developed countries and those that occurred in Euro-


TABLE 2 

Years Historically and Currently Required for Countries to Reduce Annual Crude
 
Birth Rates from 35 to 20, 1875 to circa 1969a
 

Period in Which Birth Number of Number of Years Required 
Rate Reached 35 or Below Countries to Reach Birth Rate of 20 

Mean Median Range 

1875-99 9 48 50 40-55 
1900-24 1 38 32 24-58 
1925-49 5 31 28 25-37 
1950- 6 b 15 14 10-26 

aThe following countries are included. 1875-99-Austria, Australia, England and 
Wales, Finland, Italy, Netherlands, New Zealand, Scotland, United States; 1900-24-
Argentina, Czechoslovakia, Germany, Hungary, Japan, Portugal, Spain; 1925-49-
Bulgaria, Poland, Rumania, the Soviet Union, Yugoslavia; 1950- -Ceylon, Chile, Hong 
Kong, Puerto Rico, Singapore, Taiwan. The initial and terminal dates were determined 
by 3-year averages rounded to 35 and 20 respectively and bracketing continuous down
ward trend in the birth rate. A number of European countries were not included because 
their birth rates were already below 35 in 1875. 

bNone of these countries have yet reached a birth rate of 20. The average annual per
cent decline in the birth rate since reaching a crude birth rate of 35 was in each case 
extrapolated to estimate the total years required to pass from 35 to 20. 

Sources: (3, 13-15). See also Table 3. 
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pean and other countries at an earlier period. Since the countries of the less 
developed world are often beginning reduction in the birth rate at a much 
higher level than European countries, a comparison is made for the years 
required for the crude birth rate to decline from 35 to 20 at different periods. 
A crude birth rate of 35 was chosen to eliminate fluctuations in natality 
unrelated to the widespread adoption of family limitation. In no country 
entering the transition since 1950 has the birth rate dropped to 20. In these 
cases the decline in the birth rate to 20 was projected by linear extrapolation 
of annual average percent reduction actually experienced after reaching the 
35 level. 

In a number of countries (for example, Australia, Canada, New Zealand, 
and the United States) the birth rate fell to 20 or below in the initial period 
of decline, but later returned to somewhat higher levels in the postwar "baby 
boom." Some of these countries now again have birth rates below 20, but the 
years in transition were considered only for the initial period of consecutive 
downward trend. 

From Table 2 it will be seen that the averagelength of time requiredfor a 
country to pass through this stage ofdemographictransitionhas been greatly 
reduced,from some 50 yearsfor countriesenteringthe transitionin 1875-99 
to half that time orless for those countriesenteringthe transition,so defined, 
since 1950. 

The limited number of countries and years of experience included in Table 
2 restricts the conclusions that may be drawn from it. Because the new surge 
of natality reduction is so recent, relatively few countries were eligible, but all 
were included-* However, the wider experience reflected in Table I supports 
the evidence, which in any event represents a continuation of historical 
trends. 

An obvious question is whether the countries that have' entered this phase 
of the natality transition since 1950 will in fact reach birth rates as low as 20, 
or fertility as low as that achieved in European countries. All that may be said 
is that as yet there is no indiction of a "floor" above those levels. Three of 
the countries in Table 2 already have birth rates in the lower 20's. At present 
rates of fertility decline the matter will soon be put to empirical test. 

Although the "new" countries may move more rapidly through the transi
tion as defined above, they also have farther to go because their initial birth 
rates are higher. It therefore seems desirable to compare overall experience 

'AII countries meeting the following criteria were included: (a) over one million 
population; (b) initiation of continuous decline in birth rate prior to 1960; (c) at least 5 
years of birth rates at 35 or below. A number of smaller countries and additional larger 
countries with more recent fertdity declines at higher levels also show much more rapid 
rates of reduction in the birth rate than were historically recorded for European coun
tries. Among these are Albania, Barbados, Costa Rica, Malaya, Mauritius, Reunion, Trin-
Mad and Tobago and several constituent republics of the U.S.S.R. 
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since the "take-off." Linear regressions fitted to historical data for thirty-two 
countries with reliable data are shown in Table 3. In this table "t" is a time 
trend which is set equal to zero at the onset of fertility decline; the "a" 
coefficient is the statistically estimated level of the crude birth rate at 1875 
or later onset of continuous decline; the "b" coefficient is the estimated 
average annual amount of decline in the birth rate. Thus for Sweden the 
initial birth rate (in_ 1-8-75) as estimated-ionLtheegression-was.32.6.and-the 
average annual decline (represented by the "b" coefficient) was 0.28 per 
1,000 population. 

The regressions do not take into consideration reduction of fertility that 
occurred in western and central European countries before the last quarter of 
the 19th century. 

TABLE 3 

Regression Coefficients for Decline of the Birth Rate during Modern
 
Demographic Transitions, 1875-1969 (Linear Regression in Form of
 

y = a + bt) 

0 CoefficientdCoefficient
Countrya Periodb b a 

WESTERN EUROPE AND 
THE UNITED STATES 
France 
Ireland 
Belgium 
Denmark 
England and Wales 
Finland 
Netherlands 
Norway 
Scotland 
Sweden 
Switzerland 
United States 

Average (excluding 
France and Ireland) 

SOUTHERN EUROPE 
Italy 
Portugal 
Spain 

Average 

CENTRAL EUROPE 
Austriaa 
Czechoslovakian 
Germany 

Hungarya 

Average 

1876-1938 
1875-1939 
1875-1935 
1885-1934 
1876-1934 
1876-1934 
1876-1936 
1878-1935 
1875-1939 
1875-1934 
1876-1938 
1875-1934 

1884-1953 
1923-1969 
1885-1952 

1875-1936 
1875-1937 
1875-1932 
1883-1963 

-0.15 25.5 
-0.09 25.1 
-0.28 33 7 
-0.31 33 6 
-0.37 36.7 
-0.32 385 
-0.26 37.4 
-0.29 34.2 
-0.29 36.0 
-0.28 32.6 
-0.27 323 
-0.28 36.0 

-0.30 35.1 

-0.29 38.8 
-0.22 31.1 
-0,24 37.8 

-0.25 35.9 

-0.35 37 3 
-0.41 42.6 
-0.42 42.7 
-0.39 44.9 

-0.39 41.9 
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TABLE 3 (Continued) 

Coefficient c Coefficientd 
Countrya Periodb b a 

EASTERN EUROPE AND JAPAN 
Bulgariaa 1906-1966 -0.49 43.2 
Japan 1920-1961 -044 37.0 
Poland' 1898-1967 -0.35 42.3 
U.S.SR.a 1897-1967 -0A7 54.0 

Average -0.44 44.1 

"NEW" COUNTRIESC 
Albania 1955-1968 -0.69 43.8 
Ceylon 1948-1967 -0.42 40.9 
Hong Kong 1957-1969 -1.44 39.2 
Malaysia (West) 1956-1967 -0.96 46.1 
Puerto Rico 1949-1969 -0.8 41.8 
Ryukyu Islands 1950-1969 -1.15 37.8 
Singapore 1949-1969 -1.21 50 2 
Taiwan 1954-1969 -1.22 46.4 
Trinidad and Tobago 1954-1968 -0.85 41.9 

Average (excluding 
Hong Kong) -0.91 43.6 

aUfnless otherwise indicated, national territories are as of the dates given. The excep

tions are Austria and Hungary (present territory); Czechoslovakia, western Czechoslo
vakia only, and for years before 1901 the old Austrian territories of Bohemia, Moravia, 
and Silesia; Poland, territory approximating the "Central Provinces" of the interwar 
perad; U.S.S.R., before World War I, the fifty provinces of European Russia. 

tInitial and terminal dates were determined from 3-year averages marking the be
ginning and ending of continuous declines in the birth rate. Declines occurring prior to 
1875 were ignored. For countries seriously affected by war the relevant years were 
omitted (e.g. 1915-1921 for World War I and 1941-47 for World War II). Dates for the 
U.S.S.R. are 1897, 1913 and 3-year averages for 1926-28, 1937-39, 1958-1960, and 
1966-68. 

0 The statistical estimates of average annual reduction of the birth rate. R 2 values 
(not shown) exceed 0.9 for all countries except Ireland, Portugal, Japan, Albania, and 
Trinidad, indicating that the linear regression model is a good fit to the data except in 
these countries. 

dEstimated initial birth rate from linear regression.
'With the possible exception of the Rynkyu Islands, birth rates in these areas were 

still declining as of the terminal dates. Puerto Rican data corrected for underregistration. 

Sources: Historical data for Europe (13, 14), for 1930-1969, standard U.N sources, 
chiefly (3); for Czechoslovakia, Hungary, Poland, and the U.S.S.R., national statistical 
sources. For the United States (15). 

By 1875 fertility reductions were underway in most of western and 
central Europe and "bottomed out" in the 1930's. In western Europe and the 
United States the average reduction of the birth rate was only about 0.3 per 
year. Had earlier experience been included, these countries would have shown 
even slower reductions in the birth rate. France and Ireland are special cases 
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that started (in 1875-76) with relatively low birth rates and experienced very 
modest average annual declines. In' central Europe the starting levels were 
higher and the reductions more rapid (i.e., about 0.4 per year). Southern 
European countries started later and reached their transition lows only after 
World War II.Portugal and Spain, in particular, do not fit the general pattern. 
Eastern European countries started later and from much higher birth rates 
than--western-Europe-and-had-more-rapid-reductions-in-the-birthlrate. Because 
of boundary changes resulting from the World Wars, it is difficult to get 
strictly comparable historical series, but it is clear that these observations also 
hold for eastern European areas not included in Table 3-P 

There is a major and very important gap between European countries and 
Japan, and those countries entering the transition later. European countries 
had all entered the transition by the earlier 1920's. The "new" countries did 
not begin to enter the transition until after World War II. There was an 
interval of some 25 years when no major country entered the transition. 

Since World War II, there has been a new and quite diverse group entering 
the transition at high birth rates comparable to those of eastern Europe but 
showing much more rapid fertility declines, averaging a drop of about one 
point per year, or three times that experienced in western European countries 
during their natality transition.4 The table is restricted to countries showing 
continuous reductions in the birth rate since before 1960. Experience of areas 
apparently entering the transition since 1960 is too brief to form firm judg
ments, but there is no reason to believe that progress will be slower in these 
areas. Among constituent republics of the U.S.S.R., for example, there have 
been major declines since 1960 at different levels in the transition.A 

Though there are inconsistencies, notably as regards Spain and Portugal, 
Table 3 shows strikingly the acceleration in fertility reduction over time. This 
acceleration holds in two senses: (a) between countries commencing transi
tion at different periods; and (b) within each country. The latter is evidenced 
by the fact that the linear regressions refer to absolute amounts of change in 
the birth rate. This means progressively higher rates of natality decline as the 
transition progresses.§ In fact, for many countries squared regressions of the 
form a+bt2 fit the data as well as or better than linear regressions, i.e., in 

*Albania is classified in Table 3 as a "new" country rather than eastern European 

because of its quite different socioeconomic characteristics and demographic behavior. 
tCeylon appears to be an exception, but probably only because of a statistical arti

fact. Birth registration is estimated to have improved from 88 percent completeness in 
1953 to 99 percent in 1967. Correction of official figures for this factor would substan
tially raise the average annual reduction in the birth rate. 

TBirth rates for 1960 and 1967 in representative areas declined as follows: White 
Russia, 24.5 to 16.8; Moldavian Republic, 29.2 to 20.7; Georgia, 24.7 to 19.3;Armenia, 
403 to 25; Kazakhstan, 36.7 to 24; the Turkmen Republic, 42.4 to 35.6. 

§This point is of importance in judging the impact of family planning programs. The 
assumption that birth rates would have declined at the same percent as before in the 
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these countries there was, if anything, an acceleration in absolute reductions 
in the birth rate and hence an even more rapid rate of decline in the birth rate 
at the later stages than is implied in the data for linear regressions. 

The data in Table 3 less firmly support the proposition that the higher the 
birth rate at the onset of transition, the more rapid the decline. They do, 
however, clearly suggest that a high birth rate at onset is not in itself a barrier 
to rapid transition. 

The data in Tables 1-3 refer to the crude birth rate and not to measures of 
fertility standardized for the age structure of the population. Because of the 
lack of data, detailed comparisons such as those given in Table 3 are not 
readily available for more refined measures. Gross reproduction rates* for a 
few representative countries are shown in Figure 1, which illustrates (a) the 

GROW, REPRODUCTION RATES FOR SELECTED COUNTRIES 
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Figure 1. Gross reproduction rates for selected countries. 

Sources: Unless otherwise noted, data up to 1930, (16); more recent data, (17) and 
later issues; for Japan, 1920 and 1925, (1); for Puerto Rico 1940-1950, corrected for 
underregistration, (19); for Bulgaria and Hungary, data are for territory of date. 

absence of a family planning program is conservative and may well exaggerate the appar
ent program effect by understating the decline to be expected. 

*Technically defined as the average number of daughters that would be born to 

hypothetical female cohort if subject to current age-specific fertility rates and zero 
mortality before the end of the reproductive age. 
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acceleration of reduction of natality in Europe, proceeding from Sweden 
(western Europe) to Hungary (central Europe) and to Bulgaria (eastern Eu
rope); (b) the somewhat slower declines in countries where the downward 
trend began at lower levels of natality (Japan and Puerto Rico), (c) the 
precipitous decline characteristic of some east Asian countries that have en
tered the transition since World War 11 (Taiwan). 

If the experience so far is indicative- -of what may.-occur -in other less 
developed countries the situation is more hopeful than often described. 
United Nations projections assume a 5 percent reduction during the first 5 
years of sustained fertility decline, followed by about 10 percent for each 
subsequent 5-year period (20). These projections are conservative as com
pared with recent experience of countries undergoing transition. 

As in the case of mortality, it would appear that a new pattern 
of fertility change is emerging in quite a few countries of the less developed 
world. The comparatively slow rate of natality reduction experienced in 
western Europe is being replaced by a new pattern of precipitous declines. 

Recent data suggest that, once clearly begun, sustained fertility declines 
will proceed more rapidly in the less developed regions than they did histori
cally in the West. But when such fertility declines will occur, and at what 
level of socioeconomic development are, of course, critical factors. Is there a 
consistent threshold of socioeconomic development at which sustained reduc
tion in fertility may be expected to occur? Does it differ from one major 
cultural region to another? 

RELATIONSHIP BETWEEN SOCIOECONOMIC DEVELOPMENT AND
 
REDUCTION OF THE BIRTH RATE
 

The so-called "threshold" hypothesis was examined in some detail for the 
United Nations study of world natality as of about the year 1960 (6, pp. 
148-151). This study was unsuccessful in finding specific threshold values for 
various socioeconomic indicators, taking all the countries of the less devel
oped world as a single group. However, when the analysis is confined to each 
of the several major cultural regions, more consistent patterns emerge. 

LatinAinerica 

In Latin America there is substantial correlation between major indices of 
development and natality. This is illustrated by data for the Latin American 
region in Table 4.* The indices include measures of urbanization, of eco
nomic structure (percent of economically active males in agriculture), of educa

*The materials on Latin America are drawn from an unpublished study by K. S. 
Srikantan and the author of this paper. 
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TABLE 4 

Percent of Variance in Birth Rates Explained by- Representative Socio
economic Variables for Twenty-Five Countries in the Latin American 

Region, Circa 1960-1964 

Percent Variance in Birth
 
Rates Explained by
 

Regression
 

Single 
Variable 	 Zero Ordera Linear:b Asymptotic:b 

(x) 	 Correlations (a + x) (a + flpX) 

1,	Percent population in places 
20,000 or more -0.75 55 61 

2. 	 Percent of economieall9'active 
males not in agriculture . 71 74 

3. 	Percent literate among 
population 15+ -071 47 77 

4. 	Telephones per 1,000 
population -0.94*** 87 87 

5-Hospital beds per 1,000 
population -0.83 68 72 
Newspaper circulation per 

×1,000 population -0.80"' 62 63 
7- Female expectation of life 

at birth (e.) -076 55 59 

aAI values statistically significant at 1 percent level, starred items at 0.1 percent 
level. 

bAll R 2 values adjusted downward to correct for degrees of freedom. 

lion (literacy), of general infrastructure (telephones), of health services (hos
pital beds), of communication (newspapers), of mortality (expectation of life 
for females at birth), and the birth rate. The birth rates are official rates 
accepted as reasonably complete by the United Nations or as estimated by 
the United Nations agencies from census information for roughly the years 
1960-64. These data show a high level of association between the birth rate 
and these selected measures of development. Collectively these variables ex
plain some 90 percent of the variance in birth rates in Latin America. Al
though this is a statistical measure of association, rather than a direct causal 

explanation, it confirms the view that levels of the birth rate are closely 
linked to development. 

It will be noted that these measures relate especially to social and com
munication variables in which progress is being made in most countries of the 
less developed world. The relation of birth rates to strictly economic men- -

sures, such as per capita income and average annual growth of GNP, is more 
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tenuous.* The interrelationship of urbanization and natality is also less stable 
than other indices shown. When the most urban countries, Argentina and 
Uruguay, are removed, and the correlation is confined to the remaining 
twenty-three countries of the region, the correlation coefficient drops from 
-0.75 to -0.60.t These findings confirm the conclusions, reached by a number 
of investigators, that in Latin America natality is not so closely linked with 
industrialization and urbanization as it was historically in Europe. Other-as
pects of development appear to be more closely related to birth rates in Latin 
America. 

The relationships between socioeconomic indices and natality may take 
different forms. In Table 4 it will be observed that a curvilinear regression 
(single asymptotic curve) fits the data somewhat better and explains more of 
the variance than linear regressions. This is especially true of literacy. 

Logically, natality rates should be lagged behind their presumed socio
economic determinants; but it is not clear what amount of lag is appropriate 
or that this is a constant among different socioeconomic variables. Further 
exploration of this subject is required. 

On the basis of empirical experience in Latin America, threshold ranges 
were determined for each of the variables used. This was done by contrasting 
the indicators for the seven countries of the region that had entered or gone 
through the transition with those of the eighteen that had not.: 

The threshold range for each socioeconomic indicator is shown in Table 5. 
This range was much too great for the measure of urbanization (percent of 

*The seven socioeconomic variables shown in Table 4 were selected from a very much 
larger number which produced lower but often statistically significant zero order correla
tions with crude birth rates. The seven variables selected are not only highly correlated 
with birth rates but also with each other, such intercorrelations ranging in magnitude 
from 0.64 to 0.94, with an average of 0.78. All the intercorrelations are statistically
significant, half of them at the 0.1 percent level. 

Correlations between specific economic measures and crude birth rate were: average 
annual rate of growth of real domestic product, 1960-65 (0.35); per capita gross domes
tic product, 1963 (-0.42); per capita national income, 1963 (-0.49); gross domestic fixed 
capital formation as percent of gross domestic product at 1962 market prices (-0.43); 
percent of income originating in the agricultural (0.47) and manufacturing (-0.21) sec
tors to the gross domestic product at factor cost, 1962; energy consumption per capita, 
1962 (-0.26); percent of economically active males in agriculture (0.85) and in industry
(-0.60). 

tIn a sample of only twenty-five countries and with data of greatly varying quality, 
single figures should not be taken very seriously. Thus the extraordinarily high correla
tion of telephones (i.e., a surrogate for modern infrastructure) with natality is reduced 
from -0.94 to -0.88 when Argentina and Uruguay are excluded. 

t The seven countries are Argentina, Barbados, Chile, Cuba, Puerto Rico, Trinidad and 
Tobago, and Uruguay. The threshold was determined by the range between the lowest 
value for the first group of countries and the highest for the second. To take a specific 
example: the lowest figure reported for female expectation of life at birth (eo ) in the 
first group was 59 in Chile; the highest in the second group of countries was 67 in 
Jamaica. The threshold was thus defired as 59 to 67 for this variable and six high
natality countries were in this threshold range. (See Table 5.) 
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TABLE 5 

Threshold Rangesa for Socioeconomic Variables 
in the Latin American Region, Circa 1962 

High Natality Countriesh 
Variable Threshold Rangea in Threshold Range 

1. 	Percent population in places
 
over 20,000 16-47 15 countries
 

2. 	 Percent of economically active
 
mates not in agriculture 58-63 Guyana (63), Venezuela (62)
 

3. 	 Percent literate among males
 
over 15 83-87 Costa Rica (85), Guyana (87)
 

4. 	Percent literate among females Costa Rica (84), Guyana (75), 
over 15 74-85 Jamaica (85) 

5. 	 Telephones e 2.8-2.9 Panama (2.9), Venezuela (2.9) 

6. 	 Hospital bedsc Costa Rica (4.5), Guyana (5.3), 
3.8-5.3 Jamaica (4.0) 

7. 	 Daily newspaper crculationC Costa Rica (75), Guyana (80), 
Jamaica (71), Mexico (109), 

63-109 Panama (89), Venezuela (70) 
8. 	 Female expectation of life Costa Rica (65), Guyana (63), 

at birth (e.) Jamaica (67), Mexico (60), 
59-67 Panama (63), Venezuela (65) 

aThe range of values for socioeconomic variables at which fertility declines may be 
expected to occur. See text for explanation of method by which ranges were determined. 

bCountries with average birth rates above 40 in 1960-64. 
cPer 1,000 population. 

population living in places of over 20,000) to be of any value for prediction. 
But for the other variables the range was narrow enough to select high fertil
ity countries which as of 1960-64 seemed most eligible for the onset of 
fertility reduction. 

Four countries were in the threshold range for five or more variables 
(Costa Rica, Guyana, Jamaica and Venezuela), one for four variables (Pan
ama) and one for three variables (Mexico). Of this group Costa Rica and 
Jamaica have clearly experienced fertility declines since the period of study, 
both in crude birth rates and in more refined measures of fertility trends. 
Declines in the birth rate have been reported in Guyana and in Panama 
(notably in urban areas), but it is too early to state with assurance that these 
countries have firmly entered the natality transition; a decline in the birth 
rate has also been recorded for Mexico in very recent years, but, as noted 
earlier, evaluation of fertility trends in that country and in Venezuela will 
have to await results of 1970 censuses. 



142 RAPID POPULATION GROWTH-Il 

As of 1960-64 the remaining twelve countries of pretransition status were 
moving toward the threshold ranges, but they were not yet (in 1960-64) at a 
stage where early fertility reduction would be predicted. 

The applicability of the socioeconomic threshold as a predictive device 
needs more testing, including longitudinal analysis, but the results so far 
suggest considerable stability in the relation between socioeconomic develop
nent-and-the-onset-offertility-deelines.- ...... 

A striking feature of the Latin American situation is the high levels of 
development required for natality transition. Major fertility declines occurred 
in Europe at much lower levels of literacy, life expectancy, and proportion of 
the population employed outside agriculture (21). A possible explanation lies 
in the fact that progress along these lines in Europe was the result of a long 
and slow historical process, by modern standards. In Latin America many 
aspects of socioeconomic modernization are occurring much more rapidly 
than they did in Europe, with less time to change attitudes and practices 
affecting family size. Urbanization, in statistical terms, is occurring far more 
rapidly than it did in Europe. By the same token it is rdasonable to expect 
more rapid reduction of fertility, once begun, because of modem technol
ogies of communication and of family limitation, and, indeed, this seems to 
be happening.

The threshold hypothesis has not yet been examined in detail for other 
regions but some preliminary conclusions follow. 

EastandSoutheastAsia 

In east and southeast Asia' there are also significant relationships between 
socioeconomic indicators and the birth rate. As is illustrated in Table 6, there 
appears to be a closer negative relationship between measures of economic 
achievement and birth rates than in Latin America. This is suggested by the 
higher correlation coefficients for per capita income and energy consumption 
in east and southeast Asia. 

As night be expected, the threshold of socioeconomic development ac
companying fertility decline in this region is substantially lower than the 
threshold in Latin America. Of the seven areas clearly in natality transition by 
1960-64t all had experienced the onset of fertility decline with per capita 
incomes well below $300, roughly the average level for onset of fertility 

*Including twenty-three areas bounded by Pakistan, Indonesia, and Japan and exclud
ing Asian parts of the Soviet Union. Usable data on most variables are available for only 
seventeen. All the coefficients presented are statistically significant at the 5 percent level 
and most at the 1 percent level or better. Nevertheless the countries included are few and 
scarcely a random sample, so weight should be given to general levels and patterns, not 
to specific values. 

Japan, the Ryukyus, Taiwan, Hong Kong, Malaya, Singapore, and Ceylon. 
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TABLE 6 

Zero Order Correlations of Selected Socioeconomic Characteristics with Birth Rates 
in Latin America, East and Southeast Asia, and Islamic Countries, Circa 1962 

25 Countries in 17 Countries in 
Latin American East and 15 Islamic 

Socioeconomic Characteristics Region Southeast Asia Countries 

Per capita GNP -0.42 a -0. 6 7 
b d  -0.59 a 

Per capita energy consumption 
Percent economically active males 

-0.26 -0. 7 3 a -0.38 

not in agriculture 
Percent literate at ages 15 or over 

-0.85 b 

-0,71 b 
- 0 .5 0 a 
-0. 5 5 a 

-0.27 
-0.82b 

School enrollment as percent of 
population at ages 5-19 

Newspaper circulation c 

Telephones0 

Hospital bedsc 

-0. 4 4 a 
- 0 8 0 b 
-0.9 4 b 
-0.83 b 

-0.77 b 

-0,75b 
-0. 5 0 a 
-0 66 b 

-8b 
-0.82 
-0.54 a 

-0.33 
Female expectation of life at Not 

birth (eo) -0.76 b -0.65 b available 

aStatistically significant at 5 percent level.
 
btatistieally significant at I percent level or lower.
 
CPer 1,000 population.
 
dper capita income.
 

decline in Latin America, though as pointed out above, income is a poor 
predictor of natality in Latin America. With the important exception of the 
Philippines, all countries that reached a per capita income of $200 by 
1960-64 were then experiencing, or had experienced (e.g., Japan), a rapid fall 
in the birth rate. In two countries, Ceylon and South Korea, the onset of 
natality transition occurred at per capita incomes of about $125. 

For cultural reasons and perhaps because the effects of overpopulation 
are more salient, peoples in this region have undertaken family limitation at a 
lower level of socioeconomic development than in Latin America. As of 
1960-64 three countries fell in the threshold area for several socioeconomic 
indicators: the Philippines, South Korea, and Thailand. South Korea has since 
experienced rapid fertility reduction, doubtless accelerated by its unusually 
successful family planning program. The Philippines and Thailand do not have 
complete enough vital statistics or survey data to measure year-to-year 
changes. The great bulk of population in this area, in China, India, Pakistan, 
and Indonesia, continue to have low indices of socioeconomic development. 
Although progress has been made and trends are in the right direction, these 
countries still fall below the threshold for fertility decline indicated by the 
experience of the more advanced countries of the region. What seems most 
likely is that some more advanced regions of these countries (such as the 



144 RAPID POPULATION GROWTH-I 

Punjab in India) will shortly reach the thresholds for socioeconomic indica
tors and will initiate fertility declines in their respective countries. It is to be 
hoped that national family planning programs in these countries will accel
erate the adoption of family limitation before what would occur in the "natu
ral" course of socioeconomic development. Family planning programs are 
making the population problem more salient, are making knowledge and 

-means -ofbirth- control-more-readily -available; -and-should-speed--trends-ini
tiated by social and economic advance. 

The Islamic World 

In the Islamic world* measures of education clearly stand out as variables 
most related to natality levels. It will be noted that in Table 6 the highest 
correlation coefficients are those for literacy, school enrollment, and news
paper circulation (a crude measure of functional literacy). As noted earlier, 
fertility declines are apparently occurring in several Islamic countries (i.e., 
Albania, Lebanon, Malaya, and several Soviet republics of Islamic heritage), 
all of which clearly lead in education and other indices of socioeconomic 
development. The evidence is less clear concerning a second rank of countries 
as determined by measures of achievement in socioeconomic advance and by 
intermediate levels of natality (i.e., Libya, Syria, Tunisia, Turkey, and the 
United Arab Republic). As noted earlier, natality seems to be falling in 
Tunisia and Turkey, but there is insufficient evidence to postulate reduction 
of fertility or its absence in the remainder. The existing socioeconomic 
threshold for the reduction of fertility in the Islamic world appears to be 
higher than that for east Asia but lower than that for Latin America. Again, 
leading Islamic countries have adopted national family planning policies that 
may be expected to accelerate the transition in the countries concerned. 

TropicalAfrica 

Analysis of the situation in tropical Africa must rest on the basis of frag
mentary material such as scattered censuses, sample surveys, and estimates of 
fertility made from very limited data. In most parts of Africa, consideration 
must be given to the possible initial effect of modernization (e.g., improved 
health conditions) in raising rather than reducing fertility, as occurred in 
Latin America. Although the beginnings of fertility limitation have been ob
served in a few places such as southern Ghana and Lagos in Nigeria, it is not 
at all clear what may prove to be the threshold for reduction of fertility in 
the tropical Africa area. 

*The fifteen countries with Muslim majorities that have usable data, from Morocco 

and Senegal-in the west to Pakistan and Malaysia in the cast. There is some overlap in 
regions used herein. 
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The above discussion of socioeconomic "thresholds" for fertility reduction 
is obviously exploratory and not conclusive. Their predictive value for deter
mining the prospective onset of natality transition is yet to be fully tested. 
The evidence so far does suggest that there are regularities in the relationships 
between socioeconomic development and natality within major cultural 
regions that may prove useful, jointly with other approaches, in forecasting 
the "take-off' point for sustained fertility declines.* 

GENERAL CONCLUSIONS 

The examination of recent trends in natality in the less developed regions 
tends to confirm the first three propositions presented at the outset. The data 
support the following conclusions about recent changes in natality in less 
developed regions: 

1. A growing number of countries have been entering the demographic 
transition on the natality side since World War II and after a lapse of some 25 
years in which no major country entered this transition. 

2. Once a sustained reduction of the birth rate has begun, it proceeds at a 
much more rapid pace than it did historically in Europe and among 
Europeans overseas. 

3. The "new" countries may reduce birth rates quite rapidly despite ini
tially higher levels than existed historically in western Europe. 

4. Where available, the more refined measures of fertility, standardizing 
for differences in age structure, yield results similar to those for crude birth 
rates. 

5. There is no direct evidence yet that current fertility reductions will 
terminate at levels significantly higher than those achieved in European coun
tries and Japan. 

As earlier noted, the above observations are based primarily on the experi
ence of a relatively few countries with good data. Similar reductions in 
natality are very likely occurring in a number of other countries lacking 
reliable annual vital statistics. But there is no evidence yet as to whether 
reductions in the birth rate have recently occurred, or not occurred, in large 
countries, such as China, India, Pakistan, and Indonesia. What is happening in 
these countries will be crucial. 

Efforts to identify "thresholds" for the initiation of fertility reduction are 
at a preliminary stage and their predictive capacity, although promising in 

*The above analysis has quite consciously used incomplete and sometimes dubious 
data to evaluate changes that may have appeared in very recent years. It is, of course, not 
intended to replace much more detailed analysis of better data that will become available 
in due course. Obviously it complements rather than eliminates the need for study of 
specific causal relationships between socioeconomic development, changes in motiva
tions regarding desired family size, and the degree of success in the actual practice of 
family limitation. 



146 	 RAPID POPULATION GROWTH-l 

some regions, remains to be fully tested. The relation between socioeconomic 
variables and fertility is clearly different within the different major cultural 
regions of the less developed world; quite different levels and kinds of devel
opment are associated with fertility reductions, for example, in east Asia and 
in Latin America. This confirms common sense and explains why efforts to 
relate socioeconomic measures and fertility "across the board" for all less 

.developed-countries-have-led-to-confusing-results. ............. 
Finally, is there indeed a new or renewed demographic transition? The 

evidence suggests that there is. A rapidly growing number of countries of 
diverse cultural background have entered the natality transition since World 
War II and after a 25-year lapse in such entries. In these countries the transi
tion is moving much faster then it did in Europe. This is probably related to 
the fact that progress in general is moving much faster in such matters as 
urbanization, education, health, communication, and often per capita in
come. If progress in modernization continues, notably in the larger countries, 
the demographic transition in the less developed world will probably be com
pleted much more rapidly than it was in Europe. 

It would be foolhardy, however, not to end on a word of caution. On any 
assumptions concerning the reduction of fertility that may occur with socio
economic progress, it still follows that one may anticipate and must accom
modate an enormous increase in the world population and that these in
creases will be greatest precisely in those countries economically least well
equipped to absorb the increase in numbers. 
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III 
An Economic,_Perspective on
 
Population Growth
 

T. Paul Schultz 

A disquieting feature of the postwar period is the increasing rate of popu
lation growth in many low income countries. To date, the factors behind this 
development are not fully understood, nor can its consequences be confi
dently inferred from existing evidence. Are the acute social strains associated 
with the contemporary acceleration in population growth a transitory conse
quence of a once-and-for-all adjustment to the postwar change in the rate of 
population growth, or are they a permanent consequence of a continuing 
rapid rate of population growth? What pressures within the family may work 
to dampen rapid population growth? How much time is needed for these 
behavioral mechanisms to take hold, and how effective and humane will they 
be? Clearly the pace of population growth is, on the surface, alarming, yet 
uncertainty remains as to what policy priorities should be adopted to cope 
with this complex problem. Designing and implementing sound social policy 
requires, principally, a better understanding of the link between individual 
human behavior and the societal trends we view with concern. 

Many impressions of the "population explosion" and its consequences are 
formed from the perspective of macro or aggregate analyses. However, per
spective both sharpens certain features and conceals others. The object of this 
paper is to approach rapid population growth from the perspective of micro
analysis-thatis, from the standpoint of the family, its welfare and behavior. 
There is, as yet, a dearth of empirical data and analysis that is truly micro in 
its approach to this issue Neither is there a firm empirical base for the more 
familiar macro-analyses of the consequences of population growth (1). The 
micro-analytic approach of this paper, therefore, relies heavily on a structure 
of hypotheses, or a logical model, for which the growing body of evidence is 
still regrettably fragmentary. 

A micro-analytic approach to population study seeks to show how addi
tional population pressures arise and impinge on the welfare, goals, opportu-

T. PaulSchultz is DirectorofPopulationResearch, theRand Corporation. 
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nities, and behavior of the family. In particular, an attempt is made here to 
trace the effects of population growth and economic development on the 
allocation of family resources. The most difficult problem for such an anal
ysis is to separate cause and effect; the family's changing environment and 
behavior both cause the acceleration of population growth and simulta
neously generate new environmental constraints that presumably exert an 
influence on family behavior. Formal analysis of these problems within an 
econometric framework (2, 3, 4) has recently begun, but much more work is 
needed to make a firm identification of the important interactions between 
economic and demographic variables in the development process. 

The approach of this paper is, first, to develop a simple model of family 
behavior in which reproductive behavior is central; second, to identify how 
economic development and the acceleration in population growth affect the 
family's environment; and third, to infer from this framework what conse
quences, both transitory and permanent, are likely to follow from mounting 
population pressures. All the references in this paper pertain to rapidly grow
ing, low income populations unless otherwise stated. 

THE VALUE OF CHILDREN: A MODEL 

Children certainly are not merely the unintended outcome of sexual activ
ity. On the contrary, children are a source of satisfactions to their parents and 
the value of these satisfactions depends on an array of psychological, social, 
and economic needs. I shall assume in this inquiry that reproductive behavior 
(fertility) is largely a response to the underlying preferences of parents for 
children, preferences which are constrained by uncertain fecundity and un
reliable birth control. Given this working hypothesis, how might these prefer
ences be revealed in micro data? The first task is to search for ways to 
identify the determinants of demand for children by looking for different 
aspects of the human environment that are likely to change the demand for 
children. 

The most intractable problem is that of distinguishing between the de
mand for children and their supply, because parents are both the demanders 
and suppliers simultaneously (5). If at first one neglects the sources of uncer
tainty on the supply side of the problem, the desired reproductive behavior of 
parents is seen to depend on the following underlying values. 

With respect to the demand there are first, the satisfactions of having a 
child (psychic utility that appears intangible because of the nonpecuniary 
context in which these satisfactions are obtained); and second, the tangible 
returns that accrue to parents because of their child's future contribution to 
the parents' real income. With respect to the supply there are first, the oppor
tunity costs* and psychic cost of the parents' time and effort in bearing and 

'Potential loss from not using one's time and energy in alternative activities. 
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rearing the child. (The nonpecuniary attributes of some of these costs, such as 
the pain of childbirth, are obvious.) Second, there are the additional resource 
costs of rearing the child-tangible and, as a rule, pecuniary in nature. These 
distinctions may appear formal, arbitrary, and unhelpful to some, but they 
underscore the essential dual function of a child to his parents.* The psychic 
determinants of both demand and supply are rooted in nonpecuniary values 
that resist tangible measurement, and are revealed only indirectly by means of 
micro-analysis, if at all. The second category of determinants ismore likely to 
take a pecuniary form, submit to ordering, and admit to micro-analysis. 

NonpecuniaryReturnsfrom Children 

We know little about the factors that lead different parents to make- differ
ent appraisals of the intangible returns from children. On this point, con
sumer behavior theory is quite empty (6, 7). Economists commonly assume 
that differences among individuals in appreciating various consumer goods or 
activities is a function of their particular preferences. In other words, in an 
economic system people differ in their tastes, and implicitly tastes are taken 
as primitive or axiomatic to the system. Explicitly, these preferences are 
treated at a combination of specific tastes, each independently distributed 
across populations. However, consumer behavior theory provides one relevant 
implication-that an individual's satisfaction from any particular consumption 
activity tends to be subject to diminishing returns as that activity isengaged 
in more extensively. Satisfactions from additional children may diminish with 
increasing family size or number of surviving offspring.t 

It is important to probe beneath basic preferences in order to deal with the 
factors that mould an individual's preferences.f What measurable, variable, 
and possibly manipulatable elements of an individual, his culture, or his con
sumption activities determine his preferences for specific activities? Deter
minants or tastes may be more properly the domain of the sociologist, 
psychologist, and anthropologist; and a review of their literatures is not in
tended here. Nevertheless, however conceptualized and quantified, assessing 

*As discussed in the next-to-last section, the neglect of intangible returns from chil
dren pervades the economic literature on population policy and optimum population 
criteria. On the other hand, some critics from sociology misinterpret the generality of 
the economic framework properly stated (5), and ignore its compatibility with their 
viewpoint. 

tThe extreme case can be documented by casual empiricism. For example, Wray (in 
this volume) reports evidence that the larger the number of children, the greater the 
jeopardy to the health of the parents and to the physical and mental development of 
children. If this association is a causal relationship and parents perceive the relationship, 
then one might argue the nonpecuniary returns to additional children had become 
strongly negative. 

t ln the economic literature occasional efforts have been made to express consump
tion activities in a variety of fundamental dimensions and not to stop with the exhibited 
demand for goods (7), or to isolate cultural determinants of preference patterns (9). 
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the influence of culture or genetics on parent appreciation of the intangible 
returns from children can be pursued only when the tangible pecuniary re
turns have also been isolated and taken into account properly. None of the 
behavioral sciences has yet faced this challenge and accomplished the task of 
sorting out the pecuniary and nonpecuniary determinants of reproductive 
behavior (8). 

PecuniaryReturnsfrom Children 

The rest of this paper deals largely with the combined effects of the 
pecuniary benefits and costs of children on parent demand for offspring. 
Limiting attention to these two countervailing determinants of parental re
productive behavior is not a reflection of their intrinsically greater impor
tance compared with nonpecuniary factors. To reiterate, this emphasis is 
chosen because the factors influencing nonpecuniary returns are difficult to 
observe, conceptualize, and evaluate. Perhaps they are also quite difficult for 
instruments of public policy to modify. In contrast, the pecuniary returns 
from children are concrete; they may be interpreted within an established 
conceptual framework, and they are frequently thought to be directly influ
enced by the development process and various policies. 

The time and resources used in rearing a child may be considered an 
investment cost applied toward the future productive capacity of a child. 
Depending on the associated levels of costs and benefits, a child may con
tribute to his parents a high or low rate of return. However, the apparently 
simple task of treating a child as though he were a producer good is actually 
complex. A child presumably consumes more than he can produce for about 
the first decade of life; at some time thereafter he is increasingly able to 
produce more than he needs. But what constitutes necessary consumption? 
After he grows up, how is one to treat a man's support for his wife and 
children? Should these commitments be viewed as consumption, or as a "sur
plus" to be credited against his own childhood "deficit"? In comparison with 
this ambiguous notion of individual consumption within a family, the con
cept of a man's productive capacity appears more solid, whereas empirical 
problems of measurement are quite difficult when it comes to assessing the 
productive capacity of a housewife or child who is not engaged for pay in the 
full-time labor force. 

The family affords the traditional means for greater individual specializa
tion among market, nonmarket, reproductive, and child-rearing activities. 
Generational cycles in both physical savings and human capital formation in 
children and adults further constrain and shape consumption opportunities of 
persons within, or potentially within, a family unit. These life-cycle patterns 
are affected by individual choice which influences the measured level of 
personal income in a community. One must be cautious, however, not to 
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interpret the sensitivity of measured income in a community to household 
arrangements, labor force participation, and schooling patterns as entirely a 
real income phenomenon. More fundamentally, the valuable resource a per
son commands is his time; its free allocation between market and nonmarket 
activities, between consumption and investment, between his needs and those 
of his children should not be interpreted as conclusive evidence of change in 

_-welfare,.o-in- the-realyalue of personal iucomes,_though-it-may. change.mea
surable flows of goods and services that are usually construed as income.* 

To simplify and avoid problems that arise when the individual standpoint 
is adopted in such an analysis, I find it useful to regard the family as an 
integrated decision-making unit with a unified, if not egalitarian, perception 
of its own welfare. One might assume that parents behave as though they 
sought to increase the income, or wealth, of parents and children (intergen
erational-family net worth in physical and human capital) subject to the 
constraints of necessary and desired paths of consumption for the family over 
time. 

However, desired paths of consumption and the weight attached by 
parents to the wealth position of present versus future generations may differ 
systematically among individuals and account for differences in reproductive 
behavior. For example, poor parents may not be motivated to make a (posi
tive) wealth bequest to their offspring. On the contrary, their aim in having 
children may be to borrow from them and have them more than "pay" for 
themselves during the parents' own lifetime. Only recently in the indus
trialized countries has the state actively taken the side of the child and 
sharply curtailed the parents' power to exploit the child.t At the opposite 

*The classic statement of consumer decision theory interpreted as the allocation of 
time is Becker's (10). Efforts to reinterpret the character and structure of modem 
economic growth from this perspective are as yet limited (11), but theoretical and 
empirical work in this direction is beginning (2, 12). 

tTo define child exploitation one must distinguish between private welfare (parent 
and child) and social welfare. First, consider why parents might invest less than some 
private optimal amount in the development of each of their children-that is, why would 
they not invest until the private marginal return to additional human investments fell to 
the equilibrium rate of return in the society? Two reasons are clear: (a) the parents 
cannot hold enforceable claims on the increment to their offspring's adult productive 
capacity that are due to the human capital formation the parents might support; (b) the 
parents may not expect to outlive their children and to be able to collect fully on 
increments to their child's future productive capacity. Therefore, parents respond by 
investing less in their children and work them more than would appear to be socially 
optimal (or optimal from the child's point of view). Were a perfect capital market 
extended to the rational child, he would presumably be willing to borrow at the equilib
rium rate of interest in the society and buy back from his parents his time to invest it in 
his future productive capacity. Although this institutional arrangement may seem fanei
ful, child labor and truancy laws, and, more recently, subsidized student loans are all 
legal mechanisms to redress this institutional shortcoming of the family from the point 
of view of society's long-run welfare. 
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extreme, rich parents might view children as instruments for intergenerational 
(positive) transfers of wealth and the means for perpetuating family 
influence. 

In either case, however, the death of all family heirs might constitute a 
grave loss to parents. The strong desire to perpetuate the family could cause 
parents to shift family resources to the support of additional children while 
they lower their investments in each child as insurance against the family's 
dying out.* 

Clearly, a principal attraction of children as instruments of investment is 
that a child draws upon resources when they are relatively plentiful and 
provides a return source of support in old age when the productive capacity 
of parents is meager and uncertain. Since one general motivation for savings 
and investment is to level out one's lifetime consumption by giving up con
sumption in periods of abundance to assure necessary consumption in periods 
of low earnings, this convenient timing of child costs and returns certainly 
plays a role in parent demand for children in all cultures.t Nevertheless, 
parents have uncertain claims on their children's future earnings, even in a 
traditional family-oriented society; therefore, parents may discount children 
heavily as reliable investments for their own future support. In a stagnant 
economic setting where there are few opportunities for parents to invest in 
tangible assets, children may appear attractive as a pecuniary investment for 
the future. Conversely, where high returns are anticipated from tangible in
vestments, children may be sought only to fulfill nonpecuniary needs of the 
parents. How parents perceive the limits of the family as an instrument for 
investment is modified by cultural, institutional, and legal factors, such as 
inheritance laws, traditional family structure and values, and customs that 
impinge on marriage transfers and family identity, such as dowries and bride 
prices (21). 

Variable ChildCosts:A CrucialDecision.The costs of child rearing are not 
fixed, particularly in low income, tradition-bound regions. First the parents 
decide how much to invest in their offspring, and later the child himself may 
invest further in the development of his productive capacity. In some sense 
there may be a minimum level of support during a minimum period when a 
child is completely dependent. But in most developing regions, at a very early 
age a child becomes potentially capable of contributing to family resources, 
even though modest increments to his support and nutrition may prove to 

t See (13) for a more complete discussion of the treatment of uncertainty in the 

demand for children. 
tThe life-cycle savings hypothesis is discussed and tested against data in a number of 

recent studies (14-17) and the related survivorship motivation for fertility is explored by 
various techniques by other investigators (18-20). 
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yield dramatic advances in his adult mental and physical capacities.* For the 
rest of his life, the growing productive potential of his time must be allocated 
between current earnings which may be saved or immediately consumed and 
earnings foregone which can be invested in his future productive capacity, or 
human capital (2 2).t To delay a child's entry into the full-time labor force so 
that he may acquire general education or specific vocational skills, parents 
must 'reallocate family-resources:Tlhey may decide to rear -fewer children, 
reduce family per capita consumption, reduce other forms of household sav
ings and investment, or some combination of these three to increase their 
investments in their existing children. 

Widespread evidence 6' declimng labor force participation rates and in
creasing school enrollment rates among children in both low and high income 
countries implies that the costs of rearing and schooling children are rising.4-
Some of this increase in child costs is directly borne by parents, apparently 
on a voluntary basis. What has motivated parents to sustain these increasing 
costs per child at a time when the recent decline in child death rates has led 
to an increase in the number of children parents must support? (25, 26). Will 
these concurrent demands on family resources be responsible for new pat
terns of parent economic and reproductive behavior? 

How PARENT DEMAND FOR CHILDREN CHANGES 

In the course of the postwar development process, certain changes in the 
family environment have hastened the rate of family formation, increased the 
costs associated with this process, and may have raised the returns from 
human capital in comparison with those from unskilled labor and physical 
capital. Several of these changes are examined in this section from the view
point of the family, to discern what effects they are likely to have on parent 
reproductive and economic behavior. 

Decline in DeathRates 

The immediate cause of the "population explosion" was the abrupt de
cline in death rates in much of the less developed world shortly after World 
War i.§ In general, the reduction in death rates was proportionately greater 

tSee, for example, (23, 24) and Wray, J.D., "Population Pressure on Families: 
"Family Size and Child Spacing," in this volume. 

tA formal model of this life cycle process is presented in (12). 
tSee Gavin W. Jones, "Effect of Population Change on the Attainment of Educa

tional Goals in the Developing Countries," in this volume. 
§This sharp reduction in death rates is often attributed to the easily transferred 

techniques of public sanitation and health, including new disease-control measures, such 
as spraying pesticides. However, there were improvements in consumption levels in the 
postwar era that led to better nutrition and possibly also facilitated the notable fall in 
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among infants and young children than among other age groups; therefore, 
this pervasive change in the regime of mortality had particular impact on 
parents in the process of forming their families. Many parents now in their 
30s and 40's are supporting more children than their parents did at a similar 
age- This change is not due to noticeably higher fertility or earlier marriage; it 
is simply a reflection of the fact that more children from the postwar genera
tion have survived. At the social level the increase in child survival and in the 
speed at which families grow results in a more youthful population; there are 
fewer adults to work for each child they must feed, clothe, shelter, train, and 
equip for adult life. This rise in the child dependency rate implies that parents 
are today less able than were their parents to spread the consumption de
mands of their offspring over their productive lifetimes. 

When childbearing is concentrated in a woman's first 10 to 15 years of 
marriage, and the overlapping period of child dependency is prolonged by 
increasing child investments, these large concurrent demands on parents' re
sources depress any residual earnings left for physical savings (26). Indeed, in 
developed countries, such as the United States, household physical savings 
rates fluctuate widely from periods of substantial dissaving during family 
formation and child schooling to a period of substantial parental savings after 
children achieve economic independence (14, 16, 17, 22, 29). With the emer
gence of a similar concentrated childbearing pattern in some low income 
countries, it is to be expected that differences in household physical savings 
rates between parents of different ages (stages of family formation) will grow 
more marked. There are as yet, however, few reliable data on household 
savings for low income countries by parent age and family size and composi
tion. Thus it is difficult to estimate the effects changing patterns of family 
formation and age structure have had on savings.* 

death rates. In any case, it is widely believed today that modem medicine and sanitation 
are not capable of inducing further large-scale reductions in death rates. The precondi
tions are not yet present for controlling the endemic nonmicrobial, diarrhea-pneumonia 
diseases that still account for a major share of the deaths in low income countries. To cut 
death rates further, there will have to be a widespread improvement in nutrition particu
lary among young children, and perhaps also a substantial advance in general living 
levels. See (24, 27,28)_ 

Fluctuations in physical savings by age of parents might differ between developed 

and less developed countries for at least two reasons. First, the availability of consumer 
debt funding (and our frequent current expense treatment of consumer durables) per
mits young parents to acquire consumption loans that are not likely to be available in a 
low income country. Therefore, the dissavings rates noted among young parents in the 
developed countries might not occur. On the other hand, the concentrated childbearing 
pattern has gradually evolved in countries like the United States, whereas the pattern has 
emerged more rapidly in the low income countries. If the pattern were anticipated by 
parents, they might save more before starting to have children, or space their births more 
uniformly to spread out resource demands. However, in low income countries parents 
could hardly anticipate the drop in child death rates and the rapid extension of educa
tion. They may be subjected to relatively more severe resource binds and thus be corn
pelled to reduce consumption levels or borrow in some fashion against the future-when 
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On the other hand, when household savings are more broadly defined to 
encompass all additions to family net worth, including investments that 
parents make in their offspring, it seems that current savings rates in low 
income countries are not as low as traditionally measured. The concurrent 
trends of rapid population growth and educational expansion have probably 
increased total household savings, while depressing only that portion of sav
ings allocated- to physical-capital formationt Conversely, when and- if-birth 
rates do fall in low income countries, the rate of household physical savings 
could increase as human capital formation rates slow their advance at an 
aggregate level and more parents have the opportunity to invest in tangible 
assets once their offspring have gained independence.* 

The reduction in death rates also increases returns from having a child; 
indeed, all forms of human investment would appear to grow more attractive 
as human life is prolonged and morbidity is reduced. But this increase in 
pecuniary returns to childbearing need not contribute directly to higher fertil
ity.t 

It is reasonable to assume that parents frame their reproductive goals in 
terms of their preferences for a certain number of surviving children (or sons), 
not in terms of births. Were this generally valid, parents would want to 
compensate for the incidence of death among their offspring by seeking the 
number of births required to give them their desired number of surviving 
children. At least two mechanisms might function to accomplish such an 
approximate balance between birth rates and child death rates. To assure its 
survival and progress, in the Darwinian long run, a society requires institu
tions that accommodate the prevailing regime of mortality. Social institutions 

their capacity for physical savings will sharply rebound. Data are clearly needed to 
explore and to test these predictions. Leffs (15) analysis of aggregate savings behavior 
across countries is suggestive of what might be found in micro household information, 
but to my knowledge no satisfactory analysis of micro data has been completed. 

From a societal perspective, Leibenstein has observed how changes in the quality of 
the labor force take place and concluded that more rapid population growth permits a 
more rapid replacement of the labor force and consequently a more rapid improvement 
in the average "quality" of the laborforce. But because there exist resource constraints 
both on the public sector's provision of the supply of educational opportunities and on 
parents' demand for schooling for their children, more rapid population growth islikely 
to depress the average "quality" of new entrants to the labor force, lowering their 
productive capacity and relative earnings. From the standpoint of new entrants to the 
labor force, the slower rate of population growth is clearly preferred to a more rapid rate 
of population growth. Individual and social objectives may conflict in such a case. (See 
"The Impact of Population Growth on Economic Welfare: Nontraditional Elements," in 
this volume.) 

tThe nonpecuniary returns associated with the psychological needs that children 
fulfill may diminish sharply after a certain number of chiddren have been born. More
over, the pecuniary returns from children may increasingly favor investing more in each 
child rather than having greater numbers. This shift in demand from quantity to quality 
is more likely to occur if parents have only a limited capacity to borrow. Imperfections 
of this sort in capital markets are a common feature of many low income countries. 
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and traditional norms appear to play a prominent role in determining the age 
and extent of marriage, the spacing of births, and the frequency of re
marriage. But research has not shed much light on whether institutional 
changes occur promptly in response to changes in child death rates.* 

Fortunately, a behavioral response at the family level is more likely in the 
shorter run. Parents are directly confronted by the consequences of the im
proved chances for child survival, and given their limited resources, they are 
presumably not indifferent to family size. Even though parents retain a rela
tively large family-size goal based on traditional values and constraints, they 
are likely to seek to regulate their fertility upon reaching their desired family 
size; institutional change or foresight on the part of parents is not required. 
Because childhood mortality is concentrated in the first years of life, still
fertile parents can sequentially decide to make an added effort to have an 
additional child when they lose one. At a community level this short-run 
replacement mechanism would become important several decades after the 
onset of the decline in child death rates when a substantial proportion of the 
fertile women in the population already have the number of surviving chil
dren they wanted and are seeking with some degree of success to avert further 
births.t 

Parents may desire a certain number (and sex distribution) of surviving 
children, but they undoubtedly realize that they cannot assure the precise 
outcome they want. Rather, their actions influence only the range and prob
ability of possible outcomes. This recognition of uncertainty in the farmily 
formation process may induce parents to aim for more or fewer children 
(births) than they would desire under a predictable (certain) regime of deaths 
and births. Where parents emphasize having at least a minimum number of 
children survive and do not regard additional children as a large liability, 
hedging uncertainty will tend to raise their birth rate. Since the level of child 
death rates affects the degree of uncertainty attaching to the family forma
tion process, both the direct effect of the postwar decline in death rates and 
the indirect effect operating through uncertainty will, under such circum
stances, tend to reduce the number of births parents seek. The decline in 
child death rates could, therefore, be responsible for an overcompensating fall 
in birth rates, leaving the surviving family smaller than befoie the demo
graphic transition. In sum, the reduction in child mortality, while raising the 

'Heer at Harvard is investigating how these changes in mortality are actually per
ceived and translated into behavior in several diverse settings in low income countries. 

tAlthough the death of a child may motivate its mother to seek additional offspring, 
the effect on her reproductive behavior is difficult to distinguish in the shortrun if she is 
young, for her age cohort will probably continue having additional children for some 
time at about the maximal rate regardless of the incidence of child mortality. If on the 
other hand, the mother is older, say in her late 30's, and a sizeable proportion of her 
cohort intends to avoid further births, her behavioral response to the child's death will 
distinguish her sharply from others in her cohort within a relatively short time (3). 
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returns to child investments, should also foster a reduction in the number of 
births parents want. 

ProspectsforFertility 

It may be premature to speculate on the timing and structure of fertility 
chan;ges that will occur in the less developedworld,but available data fall into 
a consistent pattern. Evidence of fertility levels by age, observed over time, 
for both high income countries and for the handful of low income countries 
in which birth rates have recently fallen sharply suggest that declines in 
fertility do not occur uniformly among women of all ages. Rather, birth rates 
for women in their 20's remain relatively high, and those for women over the 
age of 30 fall to relatively low levels after the period of demographic transi
tion. In some countries there is also a concurrent drop in fertility among 
younger teen-age women, possibly related to delayed marriage, increased de
mand for adolescent schooling and diminished desired levels of fertility. In 
the posttransfusion environment parents appear to complete their families 
more quickly than was the case for earlier generations and to avert additional 
births rather successfully after the mother reaches the age of 30 or 35. If this 
pattern of reproductive behavior continues to spread in low income countries, 
we may anticipate the changes (mentioned earlier) in the allocation of family 
resources directly linked to the decline of fertility. 

Employment of Women 

A second aspect of the development process raises the cost of childbearing 
most notably. A significant part of child costs is the value of a mother's time 
spent attending to her children. When her most productive activities are easily 
combined with child rearing in the home, the opportunity cost of her time 
devoted to them is small and a large family no great inconvenience. However, 
the household activities traditionally performed by women, such as weaving, 
processing family food, caring for livestock, and handicraft cottage manufac
turing tend to be displaced gradually in the development process by modern 
food processing and the textile and manufacturing sectors. They are also 
depreciated by the growing commercial specialization in agriculture. As devel
opment proceeds, the woman finds her most remunerative employment op
portunities are increasingly outside of the home and even outside of the 
rural-agricultural sector of the economy (30). These employment opportu
nities are increasingly difficult to combine with child rearing- In this more 
specialized economic environment, a large family extracts from parents a 
growing opportunity cost for the mother's time that may force them to adopt 
a smaller family-size goal. 

This mounting opportunity cost of child rearing reinforces the tendency 
for a woman to concentrate childbearing in relatively few years to allow her 
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more years of her life to engage in remunerative activities that may help 
toward increasing family investments in each child's schooling and training. 

Shifts in LaborSupply and Demand 

A third factor contributing to the change in parent demand for children is 
the change in the relative scarcity of unskilled labor, skilled labor, and phys
ical capital. From the demand side it appears that modem industrialization 
calls for an increasing supply of skilled labor that has not been satisfied at 
past relative wages. Despite the enormous expansion of educational facilities 
in most low income countries, differences in earnings between individuals 
with and without primary and secondary educations continue to widen. Al
though the costs of education certainly have also risen, there are some indica
tions that the pecuniary returns to education have grown with the expansion 
of the modern sector and the diffusion 6f new technology. An obvious source 
of this widening disparity in the earnings of unskilled and skilled labor is the 
"population explosion" itself, which has caused the supply of labor to in
crease in the 1960's a third to a half faster than it did in the 1950's.* 

With development, the share of national income received by labor has also 
shown a tendency to rise in comparison with the shares of land or physical 
capital. In low income countries, labor's share of manufacturing value-added 
is one half or less, whereas in high income countries the labor share is more 
like three fourths.i Similar differences probably exist in all economic activ
ity, but the gaps in agricultural data hinder comparisons. In an extreme case 
of a "labor surplus" economy, Hansen has found that the Egyptian agri
cultural wage has risen in this century relative to the returns on land, despite 
the several-fold increase in labor on the nearly fixed physical stock of land. 
The factor share of land in Egyptian agriculture has secularly fallen, while the 
share of fertilizers and pesticides has risen, with labor's share virtually un
changed.4 Comparable evidence is hard to come by for a large number of low 
income countries, but what information we have suggests that labor's share of 
income rises with the structure of growth occurring today. Within labor's 
growing share, evidence indicates a widening dispersion in personal incomes, 
as the modern sector rewards scarce skills handsomely and the traditional 

IKuznets (31), Weiskoff, (32) and Nelson (33) survey data on these developments, 
though time series are deficient and have many shortcomings. Theoretical and empirical 
investigations of the complemontaries between education and capital formation applied 
to the United States have been recently investigated in two papers by Griliches (34, 35). 

tSee (33, Chapters IV, V). 
*See (36, 37). There was some increase in the land brought under cultivation in Egypt 

during the 1920's and 1930's, and much of tile Nile Valley has been shifted to double 
cropping during this century. The Hansen findings apply only to wage labor, not to 
family labor. Of course, while the physical stock of land is fixed, land as a unit of 
production with defined characteristics is not fixed; fertilizer, multiple cropping, etc. can 
change it
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craft sector, to survive, pays unskilled labor meagerly.* These evidences of 
change in the personal distribution of income give assurance that rates of 
return to basic education in the low income countries today are substantial 
and may be increasing. This situation gives parents an added incentive for 
furthering the education of their children. As emphasized earlier, parents may 
view differently these opportunities for investment in their children's future, 
depending-upon -their-own consumption needs, altemative-investment-oppor: 
tunities, and their attitudes toward the family's future. 

UncertaintyandChange inBirth ControlTechnology 

Recent developments have also changed the environment in which parents 
reach their reproductive goals. Three basic sources of uncertainty enter into 
their supply of children: (a) death may take the lives of more or less of their 
children than they anticipate; (b) parents may not be able to bear the number 
(and sex distribution) of children they want; and (c) parents may bear more 
children than they want. As discussed earlier, improved chances of child 
survival have markedly narrowed the range of uncertainty a parent must cope 
with in forming his family. Hedging against catastrophic family losses has 
become less pressing. To some degree, advances in reproductive biology and 
improved institutions of adoption may have also reduced the prevalence of 
sterility or alleviated its impact on family planning. However, the most impor
tant change has taken place in the technology of birth control and the admin
istration of health and family planning programs. 

The costs of birth control, pecuniary and nonpecuniary, are much more 
than the money outlays and the inconvenience associated with using a 
method; they also consist of the task of acquiring and evaluating information 
about alternative methods. This task may represent an insurmountable 
obstacle to the natural diffusion of new techniques in a low income, poorly 
educated country. However, new techniques of birth control provide for 
highly reliable regulation of fertility at little cost or inconvenience, while 
family planning programs have improved methods of disseminating these 
ideas and services to all strata of society. Among the lower social and eco
nomic classes of the less developed world, particularly the costs of evaluating, 
adopting, and using modern birth control are decreasing sharply. Where there 
is already demand for averting births, this reduction in birth control costs 
should be reflected in more rapid and humane reductions in fertility.t 

Many more factors which are linked to the development process in low 
income countries could be discussed; some might foster and others retard the 
long-term trends in parents' demand for children.* The changes stressed here 

*See (33, Ch. V; 31, 32). 
tSee (33, Ch. Vill; 3). 
:Emphasis is here placed on economic factors, though undoubtedly many changes in 

behavior can also be understood in terms of changes in social values. These variables 
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all strengthen parents' preferences for having fewer births and for investing 
more resources in each offspring. The motivation for these changes in paren
tal behavior is found in a microeconomic conceptual framework: the costs of 
childbearing have risen and the returns to more prolonged education and 
vocational training have also risen. The next section reviews some empirical 
evidence in support of this interpretation of the relations between the envi
ronment of parents and their reproductive and economic behavior. 

EMPIRICAL EVIDENCE OF THE FAMILY PLANNING HYPOTHESIS 

To explore a hypothesis regarding the determinants of reproductive be
havior, it has been assumed that parents' preferences and the opportunities 
and constraints of their living environment exert a perceptible influence on 
their actual reproductive behavior. This hypothesis has been tested by statis
tical analyses of interregional variation in fertility (birth rates and child/ 
women ratios) in Puerto Rico, Colombia, Taiwan, and Egypt. Analysis, of the 
environment and reproductive histories of a sample of married women from 
the Philippines and East Pakistan have also confirmed several aspects of this 
hypothesis at the family level. These studies are reported fully elsewhere; a 
summary of the empirical findings must suffice here.* 

In each of the six countries, certain relevant features of the parents' envi
ronment can be measured, while others cannot. The omission or indirect 
measurement of some of these variables poses analytical problems. The simul
taneous determination of reproductive behavior within the complex of adult 
decisions pertaining to education, marriage, labor force participation, and 
migration introduce additional statistical biases that can be dealt with, albeit 
imperfectly, only in the studies of Egypt, Puerto Rico, and the Philippines. 
Nevertheless, despite certain specification, measurement, and estimation 
problems, these empirical investigations find statistically significant multi
variate associations between fertility and the features of the parents' environ
ment that are thought likely to modify the number of births parents would 
want. In particular, two links between the environment and reproductive 
behavior emerge as quantitatively and statistically significant. 

First, birth rates are not independent of death rates. Reduction in child 
death rates does not necessarily worsen the population problem by accelerat
ing the rate of population growth, except in the short run. In Puerto Rico 
and Taiwan, the reduction of death rates appears to have fostered the signif

should also be included in conceptual and empirical investigations when they remain 
independent of the economic environment, or when they adjust only sluggishly to the 
changes in the observed environment, and when they exert a separate influence on 
reproductive (and economic) behavior. 

*A variety of multivariate linear regression models were employed in these studies, 

and the general results. reported here were insensitive to alternate model specifications 
examined (2-4, 20, 38). 
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leant reduction in the birth rate. In the Philippines and East Pakistan, the 
frequency of earlier child deaths in a family is a good predictor of further 
births. Although a reduction in child mortality may be associated for 10 or 
20 years with an increased rate of population growth, this lag in the 
decline in birth rates may be seen as a logical consequence of the preferred 
pattern of family formation discussed before. Parents would appear to bear 
the number of children- they believe they need to. beaE to reacl.a desired. 
family size, given the death rates that once prevailed. Adjustment of repro
ductive behavior becomes noticeable only after the parents have reached their 
completed family-size goal and seek to avert further births. 

As the older group of "family planning" mothers becomes substantial in a 
less developed country, 10 to 20 years after the reduction in child mortality, 
there emerges a strong statistical association between the incidence of child 
death and the birth rate 2 and 3 years later. Indeed in Taiwan, where the data 
are best designed for examining this relationship, the loss of a child less than 
age 15 is associated with a rise in birth rates 3 years later more than sufficient 
to replace the lost child and to increase the number of children likely to 
survive to age 15.* 

The way in which birth rates adjust to the prior level and trend of death 
rates has been studied in detail in only two countries, Taiwan and Puerto 
Rico, both of which have experienced relatively low levels of child mortality 
for a decade or more. It is therefore suggested by some analysts that there is a 
threshold below which child mortality must fall before parents perceive the 
change and begin to seek to limit births (18). Perhaps the more modest reduc
tions in child death rates sustained in Egypt and Colombia over the last 2 
decades have not been sufficient to initiate a general decline in fertility. No 
completely satisfactory test of the "threshold hypothesis" has yet been per
formed, but data now being analyzed for low income, relatively high
mortality regions in East Pakistan provide some evidence at the family level 
of the anticipated compensatory relationship between child mortality and 
subsequent fertility.t 

*This strong short-run overcompensating relationship appears not to be a manifesta
tion of a biological feedback mechanism (based on lactation, etc.), for it is weakest 
among the more fertile women between the ages of 20 and 29. Rather the relationship 
seems to be a behaviorally determined response which is statistically strongest for women 
over 29, among whom the proportion practicing birth control is greatest. See (3). 

tShould some form of the "threshold hypothesis" be confirmed, quite different 
population policy strategies might prove appropriate to different parts of the world. As a 
hypothetical example, Egypt and East Pakistan might find it worthwhile to concentrate 
social investments in health and education until changes in the parents' environment 
create the demand for restricting fertility and only then employ substantial resources in 
family planning and birth control services. Perhaps, too, modest investments in prenatal
and infant nutritional qupplements might be a more cost-effective route to reducing 
maternal and child mortality below some threshold level than waiting for the general 
process of development to bring about an improvement in health and living conditions. 
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The second implication of these studies is that for parents who withdraw 
their children from the labor force and send them to school fertility is signif
icantly lower. Since work and school for a child are neither mutually exclu
sive nor necessarily exhaustive of their time, analysis should deal with the 
allocation of the child's time to both activities. For Puerto Rico and Egypt, 
both child labor (unpaid family workers) and school attendance, or educa
tion, are treated together in the regression analysis, and both have the ex
pected direct and inverse associations with fertility. In Colombia and Taiwan, 
only child school attendance rates can be measured, and in both countries the 
enrollment rate is powerfully inversely associated with fertility.* 

To interpret this seemingly general association, more information is re
quired on what determines interregional differences in school attendance 
rates. Is it the limited capacity of the school system, the supply of schooling, 
that is restricting attendance? Or is it the willingness of parents to send their 
children to receive basic education, the demand for schooling, that deter
mines the interregional variation in school attendance rates? The more plau
sible assumption, as argued earlier, is that although the capacity of school 
systems, particularly in rural areas, may constrain the acceptance of students 
in the short run, enrollment rates in the long run reflect the parents' willing
ness to demand schooling and invest in the education of their offspring. 

Adult education may also play a role in facilitating the fall in birth rates, 
but on this point the findings are mixed. For Colombia and Puerto Rico, 
adult educational attainment is negatively associated with fertility. But in 
Taiwan and the Philippines, the association is weak and ambiguous. In Egypt, 
where a more complex formulation of the model was considered, it appears 
that women's education contributed to a higher female labor force participa
tion rate, which was in turn associated with somewhat lower fertility. 

Neither agricultural employment nor rural residence was in itself a help in 
accounting for interregional or interpersonal differences in birth rates. Poor 
health and limited educational opportunities of the agricultural and rural 
populations fully explain the tendency for these groups to have higher birth 
rates than those engaged in nonagricultural employment or residing in urban 
areas. Therefore, interregional and intersectoral migration per se need not 
influence reproductive behavior. 

Much more research is needed to specify adequately a multivariate model 
of family reproductive and economic behavior in simple terms and to estimate 
its parameters for a variety of populations from both aggregate and individual 
family data. Yet, these initial investigations point to important areas of inter
action between the parents' environment and their reproductive and eco

'Caldwell (39, 40) reports a thoughtful and thorough discussion of the interrelation
ships between education and fertility preferences in regions of Ghana. Jones (in this 
volume) elaborates a variety of further possible interactions between the educational 
process and fertility. 
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nomic behavior that are consistent with the earlier modeling of the determi
nants of parents' demand for children. The strong associations between vari
ables measuring investments in children (withdrawing them from the work 
force and putting them in school), child death rates, and fertility suggest that 
in some countries behavioral self-regulating mechanisms may already be at 
work within the family to dampen today's rapid rates of population growth. 

- Though statisticaLassociation-does -not-establishtcausation,_one-interpreta 
tion of the available evidence would run as follows: The development process 
has somehow precipitated a sharp reduction in death rates, and subsequent 
changes in the structure and growth of demand for the factors of production 
have raised the relative returns to human capital. Specialization in both urban 
and rural markets has exerted pressures on crafts and home industries, depre
ciating the value of child labor and providing women with stronger incentives 
to find employment outside of the home. By raising child costs these aspects 
of development have induced parents to seek smaller families and to concen
trate childbearing during a shorter span of years. The parents who succeed in 
averting unwanted additional births after middle age appear to invest increas
ing family resources in their children's education. 

THE CONSEQUENCES OF POPULATION GROWTH 

The current pace of population growth in low income countries is an 
unprecedented and recent phenomenon, and for this reason, if no other, our 
understanding of its social and economic significance for human welfare is 
limited. Previous attempts to deal with this subject are demonstrably inade
quate. Yet some inferences for probable social consequences and their time 
dimensions can be drawn from investigations of the micro repercussions of 
contemporary population growth. 

Two schemes for evaluating the economic consequences of population 
growth are widely used: a micro-analysis of births as human capital, and a 
macro-analysis of per capita economic growth in which changes in fertility 
affect the age distribution of the population. Neither is wholly satisfactory 
for deriving policy guidelines or for better understanding the basic problem. 

The first approach to evaluating the gains of reducing fertility and popula
tion growth is associated with the work of Enke.* Applying the human 
capital analytic framework to a child, Enke shows that a child treated as a 
producer good generally yields a low rate of return, for the childhood period 
of dependency absorbs sufficient resources to offset much of the child's 
expected future earnings as a mature worker. Ohlin has shown that this result 
is not unique to low income economies. Indeed, under the highly favorable 
conditions of a high income economy experiencing rapid growth in labor 

4For example, see (41,42). 
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productivity, the net physical value of a child at birth, discounted by Enke's 
10 to 15 percent per year, still yields a substantial negative current value.* 
Enke concludes that this "social gain" from preventing a birth sets a ceiling 
on the real resources a society can spend to avert births. 

Though Enke's endorsement of various schemes to exhort and to bribe 
parents into avoiding additional births may be sound in countries with abun
dant unskilled labor and little human and physical capital, his analytical 
method for supporting these policy conclusions is inconsistent with the cen
tral tenet of welfare economics-that people are the best judges of their own 
welfare. Enke's analysis neglects altogether the nonpecuniary returns to chil
dren (44). Clearly, children represent much more to parents' than producer 
goods. 

Viewed only as producer goods, children do appear to be a poor social 
investment. But the rest of the society is not usually asked to bear most of 
the costs of a child's consumption; parents are willing and able, in most cases, 
to bear these pecuniary burdens of child dependency in return for intangible 
parental rewards. For the society to justify policies that seek to change the 
preferred reproductive patterns of parents, children must also represent a 
burden that transcends the family unit and poses costs to others than their 
own kin. On this score, Enke has marshalled no evidence whatsoever that 
children are a source of external, social diseconomies that warrant social 
expenditures and interpersonal transfers to reduce birth rates. Enke's compu
tation that a child has a negative net physical value at birth is therefore no 
indication that society and its constituent members would be better off with 
fewer births. 

The second approach to evaluating the gains of slowing population growth 
has received its most elaborate treatment by Coale and Hoover in their pio
neering study of India (45). A reduction in the birth rate reduces the propor
tion of the population that is not yet of the age when it can participate in the 
labor force and contribute directly to production. If aggregate income is 
unaffected by the reduced birth rate (at least for 10 or 15 years), per capita 
income must rise in comparison with the case of constant birth rates. If 
savings rates rise in response to this relative increase in per capita income, 
further long-term advantages accrue to the population experiencing the de
clining birth rate. This methodology presumes that maximizing per capita in
come (or consumption) is the appropriate social objective and that simple 
aggregate production functions adequately describe long-term growth pros

*Ohlin (43) states this conclusion which was confirmed by the author. In a later 
paper by Ohlin, summarized by Easterline (25), it appears that Ohlin has shown that 
under reasonable assumptions concerning the character of the aggregate production func
tion, children are not a good investment unless the marginal return on capital falls to the 
rate of growth of the population-an implausible situation in today's world of developing 
nations. See also Leibenstein's critique of Enke's methodology in (44). 
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pects for the developing countries. Additional technical assumptions may also 
be introduced, depending on the study, but they usually lack empirical foun
dation and are not central to the conclusion this approach yields. 

Though it may be untenable to treat population growth as exogenous in 
the analysis of economic development, the incorporation of population 
growth into economic growth models remains primitive and controversial 

-because -we lackiempirical factson.what-are the-criticalinteractions, what are
the magnitudes of these relationships, and what nontraditional sources of eco
nomic growth account for the growth in labor and capital productivity in 
recent decades-* Without the empirical or theoretical foundation to answer 
any of these questions, the air of precision attained by such macro-analytic 
techniques is not particularly helpful today, and may be misleading.t 

Moreover, one simply cannot consider per capita income as an adequate 
indicator of personal welfare for evaluating the effects of demographic trends. 
As emphasized here, children are much more to parents than a source of 
future earnings; they also yield intangible and important rewards to parents 
that elude national income accounts- Nonpecuniary returns can be neglected 
without harm when one chooses between investments in fertilizer or cement 
factories, but when the choice is between fewer children and a factory, ne
glect of nonpecuniary returns biases the selection toward programs and pol
icies that seek to reduce births. Policies that seek to make direct changes in 
the reproductive preferences of parents should therefore be based on evidence 

*Leibenstein (in this volume) questions the usefulness of this approach unless it is 
accompanied by a more completely specified understanding of the economic growth 
process, including nontraditional inputs. 

tMyrdal disparages the value of this second approach as currently pursued. 

This kind of analysis (macro-growth models), in terms of capital investment and 
output, is typical of the modern approach to the economic problems of South Asian 
countries, In our opinion it is too mechanistic and schematic. It gives the appearance 
bf knowledge where none exist, and an illusory precision to this pretended knowl
edge.... Increased attention has recently been paid to the economic effects of the 
change in age distribution resulting from reduced fertility rates, and in consequence 
more complicated models have been constructed [reference to Coale and Hoover 
(45)].... But despite their [authors of demographic-economic macro models] dis
claimers, they create a false air of precision and a false confidence in their model. A 
critical examination is therefore justified ... [and in conclusion] We would not ex
clude the possibility of constructing models more adequate for this purpose. But such 
models would have to contain many more parameters and account for many more 
interrelationships [than Coale and Hoover have]. They would have to be very much 
more complex in order to be logically consistent and adequate to reality. With the 
present dearth of empirical data, indulging in this type of preparatory macro-analysis 
does not seem to be a rewarding endeavor, (1, Vol. II, Appendix 7, pp. 2067-2075.) 
See also the chapter by Leibenstein in this volume. 
thMore narrowly, national income per capita is a poor index for evaluating population 

policies because consumption requirements are smaller for children than adults. A given 
level of per capita income clearly means a more satisfactory living standard in an econ
omy where population is growing rapidly and a large fraction of the population are 
children than in an economy with a low birth rate and a small fraction of children. 
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of the diseconomies (costs) of population growth that extend beyond the 
parents and the immediate family and impinge on-the welfare of other mem
bers of the society. Though these social diseconomies of population growth 
are undoubtedly substantial for many societies, empirical evidence of their 
real magnitude has not yet been systematically collected. 

If our current stock of knowledge and the capacity of our analytical tools 
are not up to the task of quantitatively estimating the consequences of popu
lation growth on the development process, it is, nonetheless, possible to 
describe qualitatively the effects of rapid population growth as seen at the 
aggregate and family levels. 

For analytic purposes, the implications of rapid population growth can be 
divided into two components: those which are associated with rapid popula
tion growth in the very long run, and those which arise in the short run when 
the rate of population growth changes. In general, a more rapid rate of 
population growth contributes to a somewhat younger composition of the 
population, and a broader based age pyramid (46). In the long run, the 
population of labor-force age grows at the same rate as does the total popula
tion, creating a need to add more rapidly to the stock of human and physical 
capital. To sustain any existing capital-labor ratio, a more rapidly growing 
labor force requires a higher savings rate.* 

But the development process is more than a homogeneous process of 
factor augmentation. Development may be better analyzed as a process that 
draws an.increasing share of the population into distinguishably different and 
more productive activities. These economic activities require more capital 
services and other modem inputs per worker than are used elsewhere in the 
economy; and because they are less routine, they typically require of the 
labor force more education and skills to cope with their increasingly complex 
and changing modes of production. The rate at which labor is absorbed into 
this modern sector of the economy is restrained, and the development process 
prolonged, by rapid population growth, for many new jobs require that a 
greater share of output must be saved and invested. In this model of struc
tural change in a dual economy, the savings constraint on development is 
exacerbated by rapid population growth (33). 

In the short run, changes in tie rate of population growth can impose 
further burdens on the family and society, depending on the sources of these 
changes and their effect on the age structure. The reduction in death rates 
that initiated the postwar increase in population growth rates affected infants 
and young children more than other age groups. This rapidly growing younger 

'For example, if we conservatively assume that the marginal capital-output ratio is 
equal to the average ratio of, say, three, then a net savings rate from output of 9 percent 
is required to accommodate a 3 _percent annual growth in the labor force without 
deepening the capital stock or increasing per capita income. This stable state could be 
achieved with only a 6 percent savings rate if the labor force grew at 2 percent per year. 



168 RAPID POPULATION GROWTH-II 

generation has imposed heavy costs on their parents in the last 2 decades, but 
is today reaching mature labor-force age, and increasingly the society must 
contend with a youthful, rapidly growing labor force with its implicit de
mands for increased savings and investment. 

A future change in fertility would also have a clear short-run effect on the 
age structure. A 10 percent decline in birth rates would within 10 to 20 years 
reduce the proportion.-of -the -population-younger.than 1 5_by-a.omparable 
fraction. A decline in fertility would, therefore, not only slow population 
growth, but in the short run it would lead to a sharp reduction in the depen

dency burden.
 
Within the family, the acceleration in population growth that began 2 

decades ago is today reaching the stage when the burden on family resources 
of child support and education is likely to be most acute (26). If as a variety 
of evidence suggests, parents respond to those accumulating economic pres
sures by seeking to avert additional births when they reach their desired 
family size, the birth rate among this relatively small group will begin to fall, 
relieving gradually the burden on family resources. The availability of modem 
means of birth control may hasten this trend and save parents and society the 
costs of unwanted births, as appears to be the case in Taiwan.* When and if 
fertility declines in this manner, it is likely to contribute to a resurgence of 
household savings and investment in tangible assets. 

For similar reasons, the public sector's opportunities to save and invest its 
resources in tangible productive assets appears first to be eroded by rapid 
population growth, because public expenditures on social infrastructure (such 
as schools or hospitals) are closely tied to population growth, urbanization, 
and the youthfulness of the population. If public and private expenditures on 
education and health are reconsidered as investments in the future productive 
capacity of the younger generation, household and public sector savings no 
longer appear depressed by population growth in the aggregate, though they 
are probably still strained on a per-child basis.t Thus, over a family's forma
tion cycle or over different countries at one moment in time, high fertility, 
rapid population growth, and high dependency are all associated strongly 
with low physical savings rates (15-17, 22, 29). But in the case of countries 
undergoing the postwar acceleration in population growth, the apparently 
low physical savings rate neglects to show the growing fraction of private and 
social resources being invested in the human productive agent. 

The speed with which birth rates fall may depend critically on public and 
private efforts to disseminate modem means of birth control. Without such 

"Various methods have been used to evaluate the effect of the Taiwan Family Plan
ning Program, and all suggest that substantial reductions in the birth rate may be attrib
uted to the program. For a program evaluation study using multivariate nonlinear regres
sion analysis allied with a behavioral model of fertility as discussed in tils paper see (3). 

tSee Leibenstein, "The Impact of Population Growth on Economic Welfare-Non
traditional Elements," in this volume. 
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efforts, curtailment of fertility may occur in an inefficient and inhumane 
manner, as shown by the prevalence of abortion performed without medical 
assistance in many parts of the world today, with consequent maternal 
morbidity and mortality.* 

As with most equilibrium economic models, a change in the rate of growth 
of one variable has its greatest effect in the short run, whereas after other 
factors have fully adjusted to the new growth rate, the long-run equilibrium 
effects on the system are more moderate. In a sense, the family, which was 
subjected to changing demographic and economic pressures in the postwar 
period, is adjusting to bring its behavior into equilibrium with the oppor
tunities and constraints of its new environment. In this case the lag in behav
ioral adjustment has been 2 decades, the time it takes to form a complete 
family. During this period the transitory pressures are acute and have their 
most marked effect on household welfare and resource allocation; they gen
erate pressing demands for public sector services as well. But what are the 
transitory effects of a trend toward long-term family-demographic and -eco
nomic equilibrium? 

To recapitulate, the postwar decline in death rates creates a transitory 
burden of children for adult society to rear, train, and equip for modern 
employment. However, any reduction in fertility that follows will permit a 
comparable reduction in dependency burden with the associated social oppor
tunities to educate and train the younger generation more adequately and to 
invest a sufficient amount to employ a larger proportion of it in modern high 
productivity and high-wage sectors of the economy. From the family's per
spective, the population explosion is largely a transitory burden carried by 
the current generation, a challenge to today's family planning policymakers, 
and perhaps a promise of future development opportunities if the challenge is 
met and discharged effectively. Having exchanged one perspective for an
other, however, one should not overlook the broader outlines of the popula
tion problem; though its roots are in the family, the repercussions of the 
problem do not necessarily stop there. 

QUALIFICATIONS AND SUMMARY 

For analytic purposes, the postwar increase in population growth rates in 
low income countries can be divided into two components: that part due to 
the reduction in child death rates and that part due to the reduction in adult 
death rates.t The first component is directly responsible for increases in the 

See Abdel R. Omran, "Abortion in the Demographic Transition," in this volume. 
tThe distinction here is between the reduction in the death rate of children whose 

parents are still fecund and the reduction in death rates to other persons, mainly adults. 
About half of the lives saved by the postwar decline in mortality axe less than 20.years of 
age (using standard classes of life tables). The precise fraction of the increase in surviving 
population which would be children of still-fertile parents would probably be substan
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number of dependent children to feed, support, and educate, while the sec
ond, among other things, adds to the demands for jobs and cooperating 
factors of production required to create new jobs. Though both components 
can be expressed in common terms, more people, they are not commensurate. 
Each poses a different underlying problem; each calls for a different method 
of analysis; and the appropriate policy for one may be different from that for 
the otier. -Clearly, -socially- acceptable -policies may not-greatly affect-adult 
survival; population policies are largely limited to altering future birth rates
which remain in the domain of the family. 

This paper adopts the perspective of the family and has investigated how 
the family's economic and reproductive behavior may be influenced by popu
lation growth. Consequently, attention has centered on the first and probably 
smaller of the components-the reduction in child mortality-which impinges 
on parents' well-being directly. This paper has argued that a reasonable model 
of family decision-making suggests the existence of a feedback mechanism 
that motivates parents to regulate their fertility in response to major changes 
in child mortality. Close examination of statistical evidence reveals that this 
behavioral response is occurring, imperfectly and with lags, in several low 
income countries. Though parents may find themselves today with more 
offspring than they had anticipated or wanted, there is within the family unit 
a homeostatic mechanism that promises to bring the family formation process 
gradually back toward the privately desired equilibrium size, with the aid of 
reliable birth control. 

But is there a comparable short-run feedback mechanism translating the 
reduction in adult death rates into pressures on parents to restrict their family 
size goals? Herein lie the roots of the Malthusian dilemma that may call for 
policy initiatives that go beyond family planning, that is, beyond the sub
sidized provision of birth control information, services, and supplies. The 
social costs and benefits of increasing the number of adults in a community 
are widely diffused through the society, and although the costs may be hard 

tially less than half of the total, but this proportion would depend on the initial popula
ion structure and mortality regime, as well as the structure of change in mortality levels. 

Although for analytical purposes the two initial components of the increase in popu
lation growth are of primary importance, derivative sources of population growth would 
also follow, assuming constant age-specific birth rates and eventually constant age
specific death rates. As adult death rates declined, parents would complete more of their 
childbearing years in a complete marital union, having, on average, more children. A 
secondary oscillation in the population growth rate might also ensue from the dispropor
tion in the decline in age-specific death rates. Because the reduction in death rates is 
generally greater among the young than among adults, the youngest age groups in the 
population pyramid increase most rapidly. As this postwar wave of surviving babies 
reaches reproductive age, the changing age composition of the population will foster a 
rise in crude birth and population growth rates. Eventually, as the composition of the 
population approaches the stable (ergodic) age distribution dictated by the fixed age-spe
cific birth and death rates, the preponderance of reproductive-aged women in the popu
lation will ebb, as will birth and growth rates. 
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to measure in terms of social welfare or economic development, they may 
nonetheless be substantial, accumulative, and inequitably distributed. For 
example, the increased supply of labor directly depresses the returns to un
skilled labor, lowering its relative wage and perhaps increasing the rate of 
unemployment. If this second component of increased population growth is 
detrimental to social goals but unlikely to lead to a compensating reduction 
in fertility, how can the public sector equitably transfer the true social costs 
of reproduction to the parent who is the ultimate decision-maker? 

To reiterate, parents may be provided with the means (birth control) to 
respond appropriately to the decline in child mortality, but they may not be 
similarly motivated to compensate for the reduction in adult mortality. Such 
a change in motivation will require a change in parent demand for surviving 
children. In order to understand what might generate such a change in the 
demand of parents for children, this paper began by identifying aspects of the 
parents' environment that were thought to determine the relative attractive
ness of having many versus few children. Some of the more fundamental 
social and economic changes connected with the postwar development 
process appear to raise, on balance, the relative costs of rearing children. For 
this reason, one might anticipate that development would slowly foster the 
adoption of smaller family size goals. Support for the underlying conjecture 
that fertility is responsive to changing aspects of the parents' environment is 
drawn from several statistical studies of low income countries. 

It is tempting to infer from these exploratory studies that the public sector 
could effectively hasten the reduction in desired and actual fertility by selec
tive policy measures, such as those aimed at promoting child health, welfare, 
and education and those assisting women to acquire and employ marketable 
skills in the paid labor force. But at the moment, understanding of the deter
minants of family decision-making and its bearing on parent reproductive 
behavior is too scant to interpret confidently the available evidence. Seen as 
working hypotheses, however, these inferences might help guide the more 
extensive micro empirical research and multivariate analysis that is clearly 
needed in this field. Controversy on the interpretation of the growing supply 
of micro data on family behavior will probably intensify, not slacken, as 
different disciplinary perceptions of this broad ecological problem are rigor
ously formulated and different statistical tools are developed to account for 
components of observed behavioral, biological, environmental, and cultural 
change. Though a consensus may not be reached quickly on particulars, there 
are general grounds for guarded optimism with regard to the micro dynamics 
of population change. 

There are substantial differences in reproductive behavior across regions of 
low income countries and across individuals in low income communities. The 
statistical relationships between fertility and the determinants of desired fer
tility are consistent with-the hypothesis that reproductive behavior is respon
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sive to man's environment. This is an optimistic inference in contrast to that 
drawn by Malthus. But it is not a basis for complacency. The behavioral 
sciences are being challenged to unravel the exceedingly complex matrix of 
cultural and economic underpinnings for the environmental changes that cor
relate consistently with fertility, and discover within them what causes de
sired and actual patterns of fertility to change. With this augmented stock of 
.knowledge, one -may argue. -from -strength -for a -systematic -re-ordering-of 
development priorities and for the adoption of a population policy that will 
transfer with equity the real social costs of rapid population growth to 
parents who have been given the choice of modern birth control. 
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IV 
The Impact of
 
Population Growth on Economic
 
Welfare- Non traditional Elem en ts
 

Harvey Leibenstein 

In an age when there is unusual concern about the population explosion one 
would think that the concern arises as a result of a solid understanding of the 
consequences of population growth on the economy. However, much of what 
is normally understood about the consequences of population growth de
pends upon the classical approach to the problem. The primary mode of 
analysis involves inferences about output based on the impact of population 
growth on the ratios of the traditional inputs of land, labor, and capital. Only 
in recent years have we had hints that we may be on the wrong track. The 
viewpoint taken in this paper is that a more useful approach is to consider the 
problem in terms of a number of nontraditional elements that are likely to be 
important in determining the rate of economic growth. To be specific, our 
analysis will emphasize the impact of population growth on those acquired 
qualities of the population that are important to output and its growth. 

THE CLASSICAL MOLD OF THE POPULATION-RESOURCES 

PROBLEM 

The essence of the classical mode of thinking is to emphasize physical 
resources in relation to population; therefore, land and capital are the basic 
resources considered. Behind this mode of thinking is the notion of a unique 
production function. That is to say, there is a one-to-one relation between the 
inputs for land, labor, and capital and the output that results-for every set of 
inputs there is a unique and determinate output. Since it is usually argued 
that land and other natural resources are fixed, then at some point the rela-

Harvey Leibenstein is Member of the Centerfor PopulationStudies and 
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tion between a growing population and fixed natural resources must lead
 
to diminishing-returns per person, other things being equal. Even if we allow
 
for the fact that capital is, in some sense and to some degree, a substitute for
 
natural resources-given the belief that capital becomes a successively less
 
adequate substitute as more capital is substituted for resources-diminishing
 
returns to population growth appear to be valid and reasonable. In principle,
 

-output -per-worker-must eventually--ddcline-as the-population groWs.Th- oifi .-.
 
ameliorating influence is the application of new inventions to the production
 
process. 

At first blush, this view seems so reasonable that it is difficult to believe 
that it could be faulted. Probably most reasoned arguments about the hazards 
of population growth to economic welfare depend in one way or another on 
arguments of this type. Such arguments appear to have special relevance for 
developing countries where the bulk of the output takes place in the agricul
tural sector and where it often appears that the genuine limiting factor must 
be cultivable land. In what follows it will not be argued that these traditional 
considerations are of no importance. Far from it. Rather, the thrust of the 
argument is that such considerations are less important than one would have 
believed 2 decades ago and that in most instances they are not the factors of 
prime importance. 

The endless stream of arguments about the applicability of neo-Malthusian 
models rests on two major elements: 

1. The consequences of technical change resulting from an endless flow of 
inventions enable us to avoid indefinitely an approximation to the state of 
Malthusian equilibrium. 

2. The fertility assumptions employed in the neo-Malthusian models no 
longer hold in view of contemporary contraceptive technology. 

Although the second objection is probably a weak one,* the first one 
seemed to be strong and to have considerable basis in fact. As a consequence, 
the neo-Malthusian debate frequently turned on whether one happened to be 
an invention-innovation optimist or an invention-innovation pessimist; i.e., 
whether one believed that the current rate of material inventions would con
tinue or one believed that this, too, was subject to considerable diminishing 
returns. The experience of the last half century or so supports the technolog
ical optimists. Extrapolating from countries and periods within the last 50 
years, during which fairly rapid growth has taken place, it would appear that 
at least potential economic growth is greater than the rate of population 
growth. The argument of the technological pessimists depends on theory 
rather than experience, i.e., on the belief that some resources such as land are 
in fact fixed and that, in fact, the substitutes for such resources are likely to 
be considerably inferior to the fixed resources so that diminishing returns are 
likely to result. 

'Contraceptive technology has no bearing if families want to have many children, say 
between four and six. 

http:groWs.Th
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THE "RESIDUAL" AND THE ACQUIRED QUALITY
 
OF LABOR
 

Research carried out by economists in the last 15 years suggests that, for 
the most part, growth cannot be explained by increases in the traditional 
inputs of capital, land, and labor. Although most of this research has been 
carried out in developed countries, studies by Kuznets refer to periods when 
the developed countries were relatively underdeveloped. 

What has been called the "residual"-that part of economic growth that 
cannot be explained by increases in traditional inputs-comprehends most of 
the economic growth that takes place. This finding is of great importance. 
This paper will argue that it is a critical element in any reinterpietation of the 
neo-Malthusian viewpoint, or of any set of relations between population and 
resources, or on the impact of population growth on economic development. 
(Although there has been considerable speculation about the nature of what 
we may call the "residual" inputs and although we know with some degree of 
definiteness what some of them must be, we cannot say what all of them 
happen to be.) 

According to Kuznets (1), no more than 10 percent of the growth rate (in 
a number of European countries, Australia, and Japan) can be accounted for 
by the traditional inputs.* Kuznets concludes 

... that the direct contribution of man-hours and capital accumulation 
would hardly account for more than a tenth of the rate of growth in per 
capita product-and probably less. The large remainder must be assigned to 
an increase in efficiency in the productive resources-a rise in output per 
unit of input, due either to the improved quality of the resources, or to 
the effects of changing arrangements, or to the impact of technological 
change, or to all three. 

There are a number of studies of the residual- For the most part they 
concern advanced countries, and the results are frequently less extreme than 
those found by Kuznets. Nevertheless, it is rare that less than 50 percent is 
explained by the residual. Traditional inputs explain less than one half, and 
frequently considerably less than one half, of the growth.tf 

In addition, some recent studies suggest from a different angle that capital 
accumulation is relatively unimportant as a contribution to growth. (We 

tAlthough the countries used by Kuznets are today developed, the starting period of 
the analysis (e.g., Norway 1865-74) frequently goes back to a time when they were 
relatively underdeveloped. 

tA number of these studies are summarized in the O.E.C.D. Journal, Productivity 
MeasurementReview. See especially (2, 3). 

A recent fascinating paper by Krueger (4) shows "that three variables normally asso
ciated with the concept of human capital can explain more than half the difference in 
income levels between the United States and a group of less developed countries-for 
which data are available." 

http:growth.tf
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should keep in mind that usually population growth is less than one third of 
the rate of capital growth.) In a study by the author (5) it has been shown 
that the incremental capital output ratio varies, in almost all cases, inversely 
with the growth rate. Patel (6) shows this to be the case for developing 
countries. A reasonable inference from these studies is that in most cases 
neither capital nor labor of the existing quality is the major force in growth. 
Hence, we stress those, qualities of -the population that result in .the drm
provement of the quality of labor through education and other means of skill 
acquisition, and those elements that lead to the introduction of innovations 
and technical change. 

INCENTIVES AND EFFORT RESPONSES 

Among the qualities of a population that are likely to be of importance in 
affecting productivity per worker is the responsiveness of the population to 
incentives. We may think of it in terms of the degree and directions of effort 
that the population is willing to put forth in response to the incentives that 
exist and those that it creates. The rate of population growth is in some sense 
related to these elements, at least in terms of the impact of differences in 
family size on nurture and education. 

The basic idea to be developed is that human inputs, essentially varieties of 
labor including management and entrepreneurship, can put forth different 
degrees of effort in response to different incentives both within firms and in 
the economy at large. Effort should not be interpreted here in a narrow 
physical sense, although physical effort is one dimension. 

Some of many possible dimensions of effort are listed below: 
1. 	various physical activities, each activity being a different dimension; 
2. 	 the act of choosing between different activities; 
3. 	 the degree of care in carrying out such activities; 
4. 	scanning the "information field" inside and outside the firm; 
5. 	 vaiious "search activities," i.e., looking for a new means of performance 

in terms of techniques of production or characteristics of the product; 
6. 	 the degree of perseverance in carrying out activities; 
7. the degree of cooperation with co-workers.
 
Whereas all types of effort are important in production, it is probably true
 

that the forces employed to introduce innovations are the ones that are most 
significant in promoting economic growth. Such efforts are likely to involve 
the search for and development of information on new techniques of produc
tion and the marshaling of the other inputs required to introduce innovations. 
This last point is far from trivial. Knowledge of a potential innovation might 
not be sufficient to induce the entrepreneurial efforts to marshal all of the 
inputs necessary to put the innovation into effect. Whether the innovation 

-A 	good deal of the evidence is summarized in a paper by Morgan(7). 
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takes place is likely to depend on three elements of the quality of labor: the 
actual skills of the labor force which depend upon on-the-job training and 
formal education; the incentives that exist in the economy; and the degree to 
which individuals respond to such incentives. Needless to say, incentives also 
enter the picture in determining the accumulation of physical capital as well 
as the accumulation of human capital (i.e., education and skills). The point is 
that part of the acquired qualities of the population that determine develop
ment depend upon motivational elements. 

If the rate, structure, and pattern of population growth, and its conse
quences, are in any way related to psychological attitudes concerned with 
incentives and responsiveness to incentives, then we may obtain a connection 
between population growth and some of the determinants of economic 
growth. This relationship may be important despite the fact that there may 
be aspects of the problem that are exceedingly difficult to measure. We must 
also include the "negative efforts" to production-the efforts put forth by 
various people to resist change, to resist the adoption of innovations, whether 
through legislation, the support of constraints, featherbedding practices, and 
so on. There is almost no direct evidence on how incentives and degrees of 
responsiveness to incentives are related to different rates of population 
growth. As we proceed we shall see that some tenuous clues exist on this 
matter in the literature on sentistarvation, and on the relations between 
family achievement and family size. There are suggestions that psychological 
variables, such as apathy in the case of hunger and verbal skill formation in 
the case of "overcrowded" famnihes, may be of importance. There is also in 
the literature some exceedingly tenuous evidence on the consequences of 
maternal deprivation. On this, however, it is exceedingly difficult to know 
whether it is of any importance from a macro (overall) viewpoint in any 
economy, or whether the incidence is always so small as to be irrelevant for 
our purposes. 

The important aspect of all this is not that the facts themselves-or their 
possibilities-are especially new. What is of interest in recent research is that it 
has been shown that the incentive-responsiveness elements are likely to be of 
great importance (8) in understanding increases in production, although, un
fortunately, the relations of these elements to population growth are, at 
present, not known. 

Micro-DemographicEffects'S 

Associated with the economic state of the system at any time there are a 
set of demographic characteristics which affect various aspects of the nurture 

*A brief version of this section was presented at the General Conference, London, 

September 1969, of the International Union for the Scientific Study of Population. 
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process and schooling. (See Figure 1.) The nurture and schooling processes 
have economic consequences which in their turn.alter the economic state of 
the system and may alter some of the demographic causative variables. The 
system can be viewed, in part,as an internally self-generating system. That is, 
it 	is a system in which individuals at any time not only transmit their genetic 
fertility and mortality potentialities in a systematic way to subsequent gen
erations hutalso transmit-certain-social, cultural, and-physicaLcharacteristics .... 

However, it is not a completely self-contained system since part of the eco
nomic changes-probably the greater part-are determined outside the 
demographic system and are, from the point of view of the demographic 
system, an autonomous set of influences. 

Autonomous Autonomous 
Demogra 1,hic Effects Economic Inputs 

Economic StateI. Demographic Effects Ij "-. Population Quality-.- Economic Change 

" Schoolhn Z 
Variables 

Figure 1. The impact of demographic variables on the economic state of the system. 

Now, we delineate what may be viewed as a set of demographic causative 
effects: 

I.the age-structure-dependency effect, this effect has been analyzed in 
detail by Coale and Hoover (9); 

2-	 the sib-number effect which considers the consequences of the number 
of children per family; 

3. 	 the sib-spacingeffect; 
4. 	the parental-mortalityeffect which considers the effects of the possi

bility of one or both parents being absent during the nurture or school
ing period; 

5. 	 the replacement effect. * 

All but one of these listed effects of a greater rather than a lesser rate of 
population growth are detrimental to the acquired economic quality of the 
labor force. The main idea is that the quality of the labor force depends (in 
part) on the growth rate of labor, which in turn depends on the growth rate 
of the population. The relation between the quality of an input and its 

'A fairly complete list of demographic effects would also include: 
6. 	 the population-resourceratio effect 
7. the congestion effect 

Both are likely consequences of population growth. However, these matters will not be 
treated inthis paper. 
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growth rate is a rather unusual one-* We do not know enough about the facts 
to examine this element in more than a suggestive way. The discussion that 
follows suggests that the sib-number effect, the sib-spacing effect, and the 
parental-mortality effect are all detrimental to the quality of the work force, 
but we do not know to what degree. The replacement effect, considered at 
the end of the paper, may operate in the opposite direction from the other 
effects-considered, in some cases. 

THE NURTURE-NATURE BORDERLINE- INTELLIGENCE
 

AND FAMILY SIZE
 

An interesting qualitative aspect of the problem involves the imprecise 
borderline between nurture and genetic inheritance. A large (although contro
versial) literature has accumulated which suggests that, on the average, chil
dren that come from families with relatively few siblings or with no siblings 
do disproportionately better at intellectual and related pursuits than those 
with many siblings (10). Also birth order is in some degree connected with 
intellectual achievement-on the average the higher the birth order the greater 
the achievement. It has not been determined whether any of this contains a 
genetic component. 

At present we know little about the relation between population quality, 
entrepreneurial capacities, innovating capacities, and contact with siblings. 
There are some data that suggest that an unusual proportion of those who 
have considerable intellectual achievements to their credit weie either only 
children or from families in which there was a relatively large age gap between 
siblings (i1). It seems plausible that the ability to think abstractly would be 
developed earlier or would on the whole be greater if children learned the 
concomitant verbal skills either from adults or from siblings considerably 
older than themselves (12). Although it is difficult in fact to separate the level 
of intelligence from acquired skills, there is evidence to suggest that a child's 
intelligence level can actually be raised by a culturally nurturant upbringing 
or by training (13), or by the kinds of environmental stimuli available in an 
urban setting (14, 15); and that there is a connection between family size and 
intellectual capacity. Intellectual capacity with the attendant ability to ma
nipulate abstractions that typifies educated intelligence is unquestionably im
portant to economic development. It is evident in the contribution of profes
sionalized skills to the economy; i.e., in the work of engineers, lawyers, 
doctors, architects, and teachers at various levels. It seems likely that acquired 
intellectual capacities are also related to managerial skills. It would appear 
then that the smaller the rate of population growth and the smaller the family 
size, the greater the extent to which these skills could be developed. 

'To some degree this idea is found in the concept of "embodied technical change." 
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SIB-NuMBER AND OTHER FAMILY-SIzE EFFECTS* 

The number of siblings in a family is likely to be important with respect to 
at least two elements of nurture: nutrition (16, 17) and preschool training. It 
may also be important in terms of the existence, or absence, of maternal 
deprivation, but this is not at all clear. With respect to all three of these 
effects-there-is-some-impressive-case-study-evidence-although-we-do-not- know -

how widespread these cases are from a statistical viewpoint. Other things 
being equal, we would normally expect that the number of siblings will 
determine the nutrition of children and hence the greater the sibling number, 
the greater the likelihood of malnutrition in low income families (16, pp. 
142-143). 

For example, J. A. Scott (18) studied a cross-section of children attending 
ordinary day schools in London. He collected data in 1959 on height and 
weight of pupils and then linked the results of their "eleven-plus" examina
tions (verbal reasoning test) with the data. Table I shows that as the number 
of children m the family increases, mean height, weight, and intelligence 
scores tend to decrease. (Two exceptions-intelligence of a two-child family 
in 1 G and+ height+ weight of a four-child family in 1 B.) Con
versely-"... children who belong to small families tend to do better in in
telligence tests than children from larger families, and that children from large 
families are not so tall (or so heavy) at any given age as those from small 
families." 

In Table 2 Scott shows that as average intelligence increases so does the 
average height. Table 1 shows that intelligence is related to family size and 
that height is also related to family size. The question is raised as to which of 
these two variables (height or family size) has the greater influence on intelli
gence. Table 3 shows that intelligence increases with height and decreases 
with family size. 

Scott therefore says the datasuggest that the most intelligentchildwill be 
found in the smallfamily. 

Similarly, it has been shown that the greater the sibling number the less 
the effectiveness of informal preschool training on linguistic skills or I.Q. (17, 
p.130)-t 

*See also 3. D.Wray, "Population Pressure on Families: Family Size and Child Spac
ing," in this volume, especially the tables. 

tThere is a large literature on these matters which shows an inverse relationship 
between intelligence and aspects of family size such as sib number, etc. See (10, 11). 
Results are questioned by Blackburn (18). See the symposium edited by Scrimshaw and 
Gordon (19), with report of experiment by Harold Skeels, pp. 353-354. See also Patton 
and Gardner (20), with report by Thomas, Springfield, Illinois, 1963, in which six cases 
are cited in which extreme maternal deprivation has been associated with retardation of 
physical growth and delayed skeletal maturation. However, this last may be the conse
quence of the accompanying malnutrition rather than maternal deprivation as such. 



TABLE 1
 

Mean Height, Weight, and Standardized Score, by Sex, Year of Examination, and Family Size
 

Groupa 

Family Size 
(Number of 
Children in 

Family) 

Number of 
Children
in Class 

Age at 
Measurement 

(Years) 
Hight
(cm.) 

Mean 

Weight
(kg.) 

Standardized 
Score 

0 
Z 
a 

Boys
I B 

1 
2 
3 
4 

336 
399 
202 

79 

11.25 
11.26 
11.25 
11.24 

144.2 
143.4 
142.4 
142.8 

± .37 
± .34 
± .46 
± ,76 

37.01 
35.23 
34.13 
34.63 

t 
± 
± 
± 

.36 
33 
45 
.74 

99,9 
99.1 
97.5 
96.5 

± 83 
± .76 
± 1.02 
± 1 71 

t 

Junior Leaving 
(11+) Examination 
in 1959 

5 or more 
All 

72 
1,088 

307 

11.27 
11.25 
11.26 

140.2 
143.2 
145.3 

± .78 
± .20 
± .43 

3247 
35 35 
38.67 

± 
± 
± 

.78 

.20 

.45 

93.1 ± 1.79 
985 ± .46 

101.8 ± .82 

Girls 
1 G 

2 
3 
4 
5 or more 

412 
196 
106 
60 

11.23 
11.24 
11.25 
11,23 

144.8 
143,9 
142.7 
140.4 

± .37 
± .54 
t .74 
* .98 

37.08 ± .39 
36.15' ± .56 
34.62 ± .77 
32.76 ± 1.02 

102.4 
99.5 
97.8 
93.9 

± .71 
± 1 03 
+ 1.40 
± 1 86 

All 1,081 11.24 144.3 ± .23 36.88 t 24 100.8 ± .44 

aChildren were divided into four main groups: 
1 B Boys born between September 1947 and August 31, 1948; 
1 G Girls born between September 1947 and August 31, 1948;

11 B Boys born between September 1948 and August 31, 1949; 
11 G Girls born between September 1948 and August 31, 1949. 

Source: Scott (18). 
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TABLE 2 

Mean Heightsa of Children from One-Child and Two-Child Families, by Intelligence Score 

Group I Group 1I 

Boys (B) Girls (G) Boys (B) Girls (G) 

Verbal 
Reasoning 

Standardized Number of Mean Number of Mean Number of Mean Number of Mean 
Score Children Height Children Height Children Height Children Height 

142.7 .75 137.5 .68 134 670-86 151 141.8 ± .56 97 . 92 ± 591 1 .84 
-87-95 147 143.1 .56 142 144.1 ± .62 126 .138.4 ± .58 101 136 7 t .64
 

96-104 169 143.9 + 53 162 145.3 ± ,58 157 138.5 ± .52 153 138 1 ± .52
 
105-113 142 144.7 ± 57 179 145.7 ± .55 135 139.5 ± .56 137 138 7 ± .55
 
114-140 126 146.0 ± 61 139 147.1 ± 63 158 139.8 ± .52 190 139.3 ± .47
 

All 735 143.0 ± .25 719 145.2 ± .28 668 138.8 ± .25 640' 138.0 ± .25 0 
I C 

aStandardized for age by simple linear interpolation-Group 113 and G 11-25 years and Group II B and G 10-25 years. 
0Source: Scott (18). Z 
z 
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TABLE 3 

Average Verbal Reasoning Standardized Scores by Height 
and Family Size-Data of Group 11 G 

Number of Children in Family 

4 or More2 3Height 1 
(Gm.) Average Verbal Reasoning Scorea 

Less than 96 2 101.2 97.5 94.5 
130.0 (19) (35) (16) (33) 

30.0- 1021 100.4 101.4 94.1 
134.9 (58) (88) (52) (55) 

135.0- 108.4 107.0 1024 100.7 
139.9 (70) (119) (80) (44) 

140.0- 108.5 106.0 105.9 99.9 
144.9 (54) (104) (37) (44) 

145 and 108.5 107.5 106.5 102.8 
over (43) (50) (28) (16) 

aFigures in parentheses are numbers of children in each class. 

Source: Scott (18). 

MaternalDeprivation 

Whereas the degree of maternal deprivation may depend to some extent on 
sib number, it is more likely to depend on sibling spacing and on the maternal 
morbidity and mortality rates. The effects of extreme maternal deprivation 
are drastic and impressive in the sense that they affect linguistic skills, I.Q. 
scores, and success in later life (19-21); the existence or absence of apathy; 
such physical aspects as height and weight (16, pp. 136-137); as well as the 
normal immunity from various diseases which is believed to be derived from 
breast feeding in the early nurture period (19, p. 23). 

In 1943 and in subsequent years, Goldfarb (cited in 22) had an oppor
tunity to study communities of children in institutions. Of thirty children 
aged 34 to 35 months, fifteen who had been brought up in institutions had 
I.Q.'s lower by 28 points than those of the remaining fifteen who had been in 
foster homes from the age of 4 months. 

Spitz (22) gives the name "anaclitic depression" to the state of dazed 
stupor found in children deprived of maternal care. The child is apathetic, 
silent, and sad; he makes no attempt at contact; in many cases he suffers from 
insonia; he loses weight and becomes prone to recurrent infections; there is 
a rapid drop in the developmental quotient. Of the ninety-five children 
studied by Spitz, this type of depression was observed in almost 50 percent. 
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Follow-up studies are of particular interest. One of the most important 
was carried out by Goldfarb who chose two groups of children of similar 
heredity. Those in the first group had been brought up in institutions until 
the age of 3 and then placed in the care of foster parents, whereas those in 
the second group had been handed over to foster parents from the outset. In 
all cases separation had taken place within the first 9 months of life. The lack 
of intellectual ability, and particularly the ability to conceptualize, were par
ticularly marked in the group sent to an institution at an early age (22). 

On the effects of the length of the intersib interval Anastasi (11) reports 
on a French study in which 

... there were 1,244 two-sibling families.. . both siblings had been tested. 
These were separated into "long interval" and "short interval" sibships, 
the latter being defined as those falling at or below the median interval. On 
the intelligence test, the children with long intersib intervals obtained 
significantly higher means, these differences persisting within each of the 
five occupational categories into which the sample was subdivided. With 
long intersib intervals the scores approximated those of only children 
-with short intersib intervals, they approximated the scores obtained by 
3-child sibships. 

Nutrition 

It should be stressed that the economic consequences of different levels of 
nutrition, especially with respect to calories, is probably on a sounder basis 
than many of the other aspects we have considered. There has been a consid
erable amount of work on the relationship between the calorie intake and 
work capacity, and to some degree on the relation between calories and 
actual output. Unfortunately, the studies involved have not been carried out 
in less developed countries; therefore, some transference of results is neces
sary from wartime conditions in advanced countries to the less developed 
countries. The validity of the transference is to some degree an open ques
tion. A good deal of the work is summarized by Keller and Kraut of the Max 
Planck Institute of Physiology (23). It is of some interest, perhaps, that the 
relation between calorie change and output change per worker in Germany 
differed, as we might expect, for different types of work, but the degree of 
the change for relatively heavy work is quite striking. For example, in a group 
of coalminers an increase in calories by 33 percent appeared to be associated 
with a 40 percent increase in output. For steelworkers a 33 percent reduction 
in calories from an 1,800-calorie level was associated with a slightly larger 
percentage reduction in output. Although such numbers are at best only 
suggestive, they nevertheless indicate that at the lower calorie levels, say 
beginning with 1,800 calories per day and moving downwards, calorie reduc
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tion and output reduction may be proportional to each other. One must add, 
however, that even if it were known that this relationship is true for agricul
ture in cases where considerable disguised unemployment, or observed unem
ployment, exists, the reduction in physical capacity per man need not result 
in an actual reduction in total output. It may simply mean that more of the 
unemployed become absorbed in the work involved. 

Economic Consequences 

The economic consequences of all these effects are not entirely clear. 
Both the sib-number and sib-spacing effects seem to diminish physical size, 
linguistic skills, relative immunity from disease, and I.Q. (17, p. 130). It 
should be emphasized that these elements are not entirely separate from one 
another. Nurture effects will also affect the consequences of formal schooling 
in the sense that the capacity to absorb formal schooling will depend to a 
great degree on the nurture aspects.* Thus what appears as part of the eco
nomic returns to formal schooling is in fact a return to nurture, since it is the 
nurture elements that determine the capacity to take advantage of formal 
schooling. The main element to be noted is that a greater rate of population 
growth will set in motion demographic causative effects all of which have an 
adverse impact on economic growth. 

The argument presented is that higher rates of population growth (com
pared to lower rates)-are associated with (a) a younger population and hence 
a higher dependency ratio, (b) usually a higher average sib number, (c) usually 
closer sib spacing, and probably (d) a greater number of pregnancies per 
woman and perhaps higher maternal mortality and morbidity. (This last de
pends upon the degree to which the higher rate of population growth is a 
result of lower mortality rather than higher fertility.) The impacts of these 
four demographic effects on dependency, malnutrition, degree of maternal 
deprivation, speech and personality formation, I.Q., and on success indicators 
are all adverse to economic growth and the average acquiredeconomic quality 
of the labor force. 

For the most part the data are only suggestive, providing clues to the im
portance of the elements considered. Unfortunately, there is a lack of statis
tical information as to how important these elements are from a macro
economic viewpoint. We do not know what rates of population growth at 
what level of per capita income will lead to what degree of malnutrition or 

-Tanner (16, p. 211) states that Douglas in 1960 reported from a sample of children 
in Great Britain that "early maturers had gained significantly more successes than late 
maturers in the examination for entry to secondary schools at age 11. Not only were 
their test papers better; the reports of the teachers upon their behavior in class also 
favored them." However, the later maturers catch up when they reach theft physical 
growth spurt. 
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other detrimental nurture effects or how widespread these effects are on the 
population.* It may very well be that, despite the dramatic nature of some of 
the clinical cases, the percent of the population affected in this way may be 
small. In what follows it will be assumed that the three effects already con
sidered have, in fact, a small impact; for the most part the implications of the 
replacement effect will be traced. 

'THE REPLACEMENT EFFECT 

The rate at which a population transmits acquired characteristics to subse
quent generations will depend in part on the growth rate of the population 
and its age structure. This is readily seen if we assume that all quality im
provements take place among the lower age groups and not the higher ones. 
For example, nurture and schooling improvements are, for the most part, 
likely to enter the system during early ages. To the extent that entrants into 
the work force are of higher quality (i.e., higher education and acquired skills, 
etc.) than those that leave through retirement or death, the average quality of 
the labor force improves more rapidly if the rate of population growth is 
higher (other things equal) rather than lower. 

"There is some evidence on the effects of starvation that can lead to interesting 
calculations. For example, Keys (24) determines experimentally the reduction in physi
cal capacities as a consequence of "semistarvation," e.g., a shift from 3,000-plus calories 
to about 1,600 calories leads in 12 weeks to a decrease in strenuous physical work 
capacity to 52 percent of the nonstarved group, and, at the end of 24 weeks, to a 
decrease equal to only 28 percent of the nonstarved group. Of course the initial level 
based on the diet of well-off American students is unusually high. Perhaps the work 
capacity is not much lower for a standard below the U.N. Food and Agriculture Organi
zation (FAO) norm but above Cohn Clark's (25) calculated norm for west Asia. If so, 
then we might readily visualize an agricultural family producing grain that would yield
9,600 calories per family per day. Calculating children as two thirds of adults, this would 
lead a three-chlld family to have approximately 2,400 calories per adult-equivalent 
whereas something close to a six-child family would reduce the intake to the semistarva
tion level of about 1,600 calories. At this level we might apply Keys' results with 
qualifications. In the Carnegie experiment mentioned by Keys, men's physical capacities 
were reduced trivially when on a 2,000 calorie low-weight-maintenance diet. See Brown 
(26) for actual nutritional reference diets, pp. 36, 142-143. See also Clark (25, pp. 
123-129). If we raise Clark's figures by some 25 percent for the greater weight and 
height of Americans to tally with Keys' data, we obtain a norm of about 2,300 calories 

It seems probable that the greatest effects of "semistarvation" are the psychological 
ones. In Keys' experiments, apathy was a major consequence of semistarvation. It was 
highly correlated with such psychological elements as lack of ambition, decrease in 
self-discipline, decrease in mental alertness, and a decrease in concentration. On a self
rating scale the increase in apathy and the related psychological characteristics was 
roughly calibrated at about 1.75 on a range between no apathy (0) and extremely more 
apathy (5). This was approximately half of the amount of the sense of tiredness re
ported. Of course, it is very difficult to determine the economic significance of these 
results, but they are suggestive of the possible relationship between poor diet and the 
type of resultant characteristics that inhibit economic change. 
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Among the important factors affecting economic growth are, first, the 
work skills of the population and, second, the attitudes of the population. 
The attitudes of the work force are shaped by religious, social, cultural, and 
political traditions which for the most part are transmitted by the process of 
nurture, informal education as well as formal training. Among the basic atti
tudes that affect growth are those that determine degree of adherence to 
traditional occupations and procedures (9, pp. 108-109). Such attitudinal 
changes will usually influence the degree of labor mobility, the extent of 
participation by women in the work force (27), and the age at which people 
normally enter the work force. In addition, they will affect the willingness of 
people within a given occupation to accept new techniques, equipment, or 
new organizational forms. In view of these considerations we visualize an 
economic quality replacement effect in the sense that those who enter the 
economically active population have a higher productive capacity than those 
who leave, and hence they increase the average quality of the labor force. 

The extent of quality improvement depends, in part, on the rate of popu
lation growth. To see the nature of the possibilities involved, consider some 
examples based on the following assumptions: 

1. Education of a formal or informal nature takes place prior to entry into 
the labor force. 

2. Education expenditures are assumed to be consumption expenditures 
by the parents of those being educated. 

3. There are constant economic returns to education with respect to num
bers of people educated. 

4. The years of education per person are an independent variable. 
5. The mean annual income of those with more education is greater on 

the average than those with less.* 
Figure 2 illustrates what can happen to income per worker under sets of 

alternative assumptions that emphasize the differences' between stationary 
veisus growing populations. In cases I and II we have stationary populations 
in which 2 percent enter the work force each year and 2 percent leave. Those 
who enter are assumed to have twice as many years of education and three 
times the associated income levels as those who leave. In the third case 2 
percent exit the work force every year and 5 percent enter every year. Note, 
for example, that at the end of 25 years the per worker income of the 
stationary population is $150 (assuming an initial income in year zero of 
$100) compared to $176 for the case in which the population increases 3 

'See Appendix Table A for some sample ratios for a number of developing countries. 
The assumptions are admittedly extreme since they assume that the entire income differ
ential is a consequence of education. However, the nature of the assumption does not 
invalidate the main point which is to examine.the consequences of the entrants to the 
work force having different productive capacities than those who leave, 
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Figure 2. Income per worker at 0, 2, and 3 percent population growth over 50 years. 

percent per year. The income per worker is approximately 16 percent higher 
for the rapidly growing population at the end of 25 years. If we assume a 
three to one ratio in income of those entering as against those leaving (case 
IV), the per worker income is 25 percent higher at the end of 25 years. 
However, at the end of 50 years, when full replacement takes place under all 
assumptions, the per capita income is the same for all rates of population 
growth. This, however, omits the likelihood that during this 50-year period 
further increases take place in the education of those who enter compared to 
earlier entrants and hence the replacement effect continues to operate until 
the point is reached where the productivity of those who enter ceases to be 
higher than the productivity of those who leave.* Also, the illustration omits 
the effects of higher savings and investment out of the higher income per 
worker on income growth. 

Of course the results depend on the assumption. But we can weaken some 
of our assumptions without altering the general point made. For example, 
assume that beyond some point there are diminishing returns to education at 

'5A model in which there was a gradual shift from 10 percent of the entrants receiving
6 ye s of education to 100 percent over a period of 10 years gave approximately similar 
results for the twentieth year. In other words, the 3 percent growth population earned 
more than 25 percent more income per worker than the stationary populatnon in year 
20. 
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a given level. In that case the replacement effect is somewhat less efficient, 
but up to a point it still operates in the same direction. The general case is 
illustrated in Figure 3 in which the X axis represents "general-capital," i.e., 
physical capital plus human capital- We assume that human capital is the 
more important component and the major productive element in general
capital. The rays from the origin represent constant ratios of labor and gen
eral-capital and they result in a constant income level per worker. If L0 is the 

Y3 

r3
 

Cu2 

a oY 

(9 

C"1 

I)I 

Lo L1 L2 L3 

Labor force 

Figure 3. Growth of labor force and general capital. 

initial amount of labor and Y0 is the initial income per worker, then the 
horizontal arrow shows the consequences of labor force growth under the 
classical assumptions and constant returns to scale. If education perperson is 
an independent variable and a greater number of people implies a higher level 
of education per worker on the average, then the path of labor force growth 
is shown by the curved line marked P. The tangent of this path with one of 
the income rays yields the optimum growth of the labor force for the period. 
It can readily be seen that if actual labor force growth falls short of the 
optimum labor growth, then the analysis implies the desirability of an in
crease in the rate of population growth. The figure illustrates the possibility 
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that the lower rate of population growth of r1 leads to a lower income per 
worker than the greater rate of population growth r2 . 

Expenditures on education in most cases will probably not increase in 
direct proportion to the number of young people in the population.* Taxing 
capacity will depend somewhat on real income per person. There are many 
alternative claims on public revenues. These conflicting claims will vary with 
the rate andpattern of ppulation growth. In a largely agricultural popula
tion, the greater the rate of population growth, the less land per man; the 
greater the degree of fragmentation of holdings, and usually the smaller the 
output per man. Also, high growth rates will normally increase the burden of 
dependency (9, pp. 332-333) and decrease potential taxable revenues. Popula
tion growth "mayraise population replacements to a higher production capac
ity per person, other things equal, but it may simultaneously make it more 
difficult to provide a given amount of education for the same proportion of 
children entering the population (9, pp. 247-249). 

Intuitively we should expect that as population grows, beyond some rate, 
that education per person declines. Under this assumption we have two op
posing forces at work. On the one hand, a greater rate of population growth 
yields a greaterreplacement effect, but on the other hand, a greater rate of 
population growth reduces education per person. In principle, the balance of 
forces can still be in favor of the replacement effect. Thus in Figure 3 the 
intermediate rate of population growth r2 yields the highest income per 
worker.t 

EducationalInputs 

Educational inputs are unlike traditional inputs. Although we know in a 
general way that education pays off from a productivity viewpoint, we do not 
know much about the marginal productivity of education. Calculations of the 
returns to education have been of the average returns to marginal years of 
education. What we do not know very much about are the narginalreturns to 
marginal years of education. The author's view is that it is not at all impos
sible that the marginal returns for some marginal years of education may be 
zeio when a given type of education expands very rapidly. Education is also 
complicated by the fact that its inputs are diverse, its quality is rarely con
stant, and many of its influences on productivity are indirect. This may be 
one of the reasons why very general types of education, which frequently 

*See (28) and Gavin Jones, "Effect of Population Change on the Attainment of 
Educational Goals in the Developing Countries," in this volume. 

tri, r2 , and r3 are rates of population growth associated with the alternate amounts 
of labor force increase LoL1 , or LOL 2 , or L0 L3 . 

*An unpublished study by the author on returns to education in Greece leads him to 
believe that this may have occurred with respect to secondary education for the period 
1960-64. 
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appear to be unrelated to given vocations, seem frequently to yield relatively 
high rates of return. We cannot readily assume that we can inject educational 
inputs and harvest productivity outputs at the other end of the pipeline.* 

Similar to education and information, but much more elusive, are the 
inputs responsible for technological change-especially entrepreneurial capac
ities. The innovation rate will depend on the perception and the ability to 
take advantage of economic opportunities, and hence on entrepreneurial ca
pacities. Returning to some assumptions discussed earlier, we might recall 
that not all inputs necessary for production are marketed and that some are 
not available to all individuals. Hence, only some people are entrepreneurs. 
They are likely to be the ones who are able to fill the gaps in necessary inputs 
or capable of creating substitutes for unavailable inputs, and, in general, are 
able to perform as "input completers."t Once again entrepreneurship is an 
elusive input and not easily augmented in the sense in which traditional 
inputs are augmentable. 

The main point of the previous remarks is that, although with the tradi
tional inputs we were able to rely on a production function which is a 
one-to-one correspondence, in the sense that if we add something tangible to 
our stock of inputs, we can visualize obtaining at the other end a tangible 
output. Once we deal with the nontraditional inputs, we can no longer have 
confidence in such simple input-output relationships. 

CONJECTURES AND CONCLUSIONS 

In a broad sense human investment-the activities that create the essential 
changes in the acquired economically valuable qualities of the work force
must be the critical element which determines whether or not population 
growth in any particular case has adverse economic consequences. Even the 
process of capital accumulation is not a mechanical one. Obviously entrepre
neurial qualities (which are for the most part acquired qualities) are essential 
elements in the process. Economic growth requires more than the accumula
tion of capital goods of the type already in use. New types of productive 
instruments have to be created; new occupations learned, induced, generated, 
and filled in new contexts and locations; new types of risks have to be 
assumed; and, to some degree, new social and economic relationships have to 
be forged. Hence, the characteristics of the population that are transmitted 
from generation to generation through nurture and educatton become the 
vital factors that determine the rate of growth. But the transmission of such 
characteristics does not result in a replica of the previous generation's occupa
tional skills, and attitudinal characteristics. The transmission process creates 
the potential for change. 

*For a summary of existing knowledge in this area see Bowles (29). 

tFor a fuller treatment of these matters see the author's (30). 
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In most instances, economies do not operate at their productive and tech
nical upper bound. Developing countries do not have to invent new tech
niques. They can borrow techniques and types of capital that already exist. (Of 
course, in detail, some research and experimentation is frequently necessary 
to adapt broadly known techniques to specific local conditions.) In view of 
these considerations, the finding that traditional inputs account for only a 
.small proportion-of the-grbwth -that takes-place-is-hardly surprising. Tli 61d" 
Malthusian argument that additions to the population come into the world 
with additional hands but without the additional capital or land necessary to 
produce at the same level as their forebears is not entirely true. The nurture 
and educational system can create to some degree the additional capital nec
essary. Whether this "human capital" is adequate or not depends upon the 
rate of transmission of known and new skills, and the simultaneous introduc
tion of other types of capital into the population. (The word skill is used in 
its broadest possible sense in this context.) The rate of growth of physical 
capital may be to some extent a function of the growth rate of human 
capital. The basic argument is neither pro- nor anti-Maithusian. Rather it 
suggests that the traditional approach misses to a considerable degree the 
fundamental processes which determine whether or not given rates of popula
tion growth are adverse to economic growth. 

The point emphasized in this paper is that the research of the last 15 years 
shows that whereas the output that results from traditional inputs may not be 
entirely trivial, it is nevertheless not nearly as important as the contribution 
to output that results from nontraditional inputs. Many of the nontraditional 
inputs have an elusive quality about them. They cannot be handled from an 
analytical viewpoint as easily as the traditional ones. The basic conjecture of 
this paper is that the assumption of a one-to-one correspondence between 
inputs and outputs is no longer tenable once one gives primary importance to 
nontraditional inputs. What is new is the rather persuasive evidence that the 
nontraditional inputs are usually more significant than the traditional ones, 
and hence the relations between population growth and nontraditional inputs 
should in most cases become central to the analysis of the "population
resources" problem. 

For the most part, this paper is only suggestive. The overall results are 
inconclusive since we really do not know very much about the economic 
magnitudes of the demographic factors that are detrimental to economic 
growth, as against those that are helpful. This lack is especially true of the 
effects other than the replacement effect. The replacement-effect type of 
argument is of interest since it suggests that even in developing countries,
there may be situations and periods for which relatively high rates of popula

tion growth may involve some demographic effects that are helpful to eco
nomic growth. Whether the benefidal effects are ever the predominant ones is 
bard to say, but it is a possibility that cannot be entirely ignored. In examin
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ing the replacement effect, we do not imply that a 0 percent population 
growth should attempt to increase its rate of growth to reach the 3 percent 
level.Y Our conclusion is that, other things equal, a population growing at 3 
percent will have a temporary advantage over a population growing at 0 
percent, in terms of a positive replacement effect, but this advantage cannot 
be achieved by a gradual increase in the rate of growth of a slower or non
growing population. It simply implies that the more rapidly growing popula
tion has a positive aspect which counteracts the negative aspects of rapid 
growth, and that this aspect is less significant in the slow-growing population. 

Whether or not the replacement effect is of interest depends on the ac
ceptability of the assumptions, especially with respect to the assumptions: (a) 
that the costs of education are consumption costs rather than investment 
costs, and (b) that the level of education per person provided for later en
trants (rather than earlier entrants) is unaffected (or less than proportionately 
reduced) by positive rates of population growth. We do not have the space 
here to consider all the possibilities. 

Two important qualifications must be made in considering the replace
ment effect. First, the replacement effect may be negative as well as positive. 
In other words, if the demographic effects considered in the previous sections 
are in some sense transmitted from one generation to the next, then a more 
rapid rate of replacement may lower the acquired economic qualities of such 
a population. Second, it must, of course, be remembered that even the posi
tive replacement effect must be considered as only one element among many 
others-most of which probably inhibit economic growth. The positive re
placement effect is delineated primarily in the interest of achieving a balanced 
approach to the question of assessing the consequences of population growth. 

*Jones and Gingrich have developed a model in which practically no advantage is 
gained on the basis of the xeplacement effect by a population increasing its rate of 
growth gradually. See (31). 
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APPENDIX 

TABLE A 

Schooling and Earnings 

Ratio Years of RatioYears of Education CoL (4)/ Education Col. (6)/ 

Cuntry Age _ 0-1 s-6 Col.(3) 11 Col -(4) 

(1) (2) (3) (4) (5) (6) (7)
 

Mexico 32 $560 $1154 2-06 $2080 1.45 

Colombia 32 $397 $1430 3.60 $2601 1.81 

Chile n a. n a. $101.4 n.a. $194.0 1.81 

India 32 850 1500 1.76 2565 1.71 
Rupees Rupees Rupees 

(7 years) 
Venezuela 23-65 3750 7500 200 18,000 2.4 

Bolivars Bolivars 

n a. = not available
 

Sources- Mexico and Colombia (32), Chile and India (33), and Venezgela (34).
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V 
The Economics of Population Control* 

Paul Demeny 

Attempts to analyze the effects of population change, on human welfare 
have been among the earliest preoccupations of economists. The possibility 
that less than optimal demographic patterns might emerge was also recog
nized early; so it is not surprising that speculations about the desirability of 
deliberately influencing population size, or population change, to facilitate 
the achievement of some economic objective can also be traced back to the 
earliest recorded economic thought. Similarly, economic objectives have 
almost always played a prominent role in shaping practical policies, such as 
there were, aimed at modifying various demographic processes. Thus the 
present-day attention to economically motivated population control schemes 
is by no means novel, either in economic theorizing or in the field of practical 
policy. 

THE CONTEMPORARY PROBLEM 

Nevertheless, the intensity of the current interest in such schemes, as well 
as the magnitude of the economic issues underlying that interest, are unques
tionably without precedent in human affairs. The primary reason for this is to 
be found in the historically unparalleled rates of population growth that have 
been generated by the success in reducing mortality in the less developed 
countries during the past few decades. The portent of this demographic phe
nomenon is amplified by the fairly general expectation that a corresponding 
downward adjustment of fertility will occur spontaneously only after a con
siderable time lag; as a consequence, achieving a sustained development in the 
foreseeable future will be a much more difficult task than it was in the now 

Paul Demeny is Director of the East-West Population Institute of the 
East-West CenterandProfessorofEconomics, UniversityofHawaii. 

*This paper was originally presented at the 1969 General Conference of the Inter

national Union for the Scientific Study of Population in London, England, and appears 
in the Pxoceedings of that Conference; it appears here, with minor editorial changes, by 
permission of the IUSSP. 
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industrialized nations during the corresponding phase of their historical devel
opment.
 

Many distinguishing characteristics of the contemporary world add further 
dimensions to this concern: the comparatively large absolute size of many of 
the national populations affected by these high rates of population growth; 
the low initial levels of income per head as well as other correlated economic 
indices;- the-prospects- of a widening-income-differential-betwe-ri defl-p&dP 
and developing nations and the implications of such a widening gap in a world 
with modern transportation and communication; and the vastly increased role 
assumed by national governments in economic management and their pursuit 
of explicit development goals that are typically cast in terms of income per 
head, or, in terms of quantitative objectives with respect to employment 
and/or shifts in the industrial composition of their labor force-indices that 
are sensitive to differentials in population growth. Under such circumstances 
policymakers come to regard population not as an exogeneously determined 
datum but, at least potentially, as another, if special, variable that may be 
subjected to conscious manipulation by, and in the interest of, society as a 
whole. 

VariablesThat Influence Population 

The immediate levers of such manipulation may be fertility, mortality, and 
migration. This paper will consider economic issues of population control 
only with respect to possible measures affecting the first of these three vari
ables. Although such a treatment leaves out some economic considerations 
that are relevant in formulating a general economic policy, it reflects reason
ably closely the actual focus of public attention and debate on population 
control. There are some obvious reasons why fertility is the only potentially 
important variable in this context. 

Briefly, the possibilities of a reduction of mortality that could appreciably 
affect the intrinsic rates of population growth have either been aheady ex
ploited, even in the developing world, or such mortality gains are in the 
process of being rapidly attained. A reversal, as a matter of deliberate policy, 
of the public health and related policies that are responsible for these achieve
ments must be considered inconceivable if only because of the high valuation, 
even in narrow economic terms, that should be attached to survival per se; 
and, second, because of the strong presumption that multifarious positive 
connections exist between low mortality on the one hand and economic 
modernization of a society, interpreted in the widest sense (including the 
eventual modernization of traditional patterns of fertility as well) on the 
other hand. Naturally, these arguments leave unsolved many vexing problems 
with respect to mortality control, such as determining the optimum level of 
allocation of scarce resources that should be devoted to public health. How
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ever, as mentioned earlier, the mortality-reducing measures will be increas
ingly irrelevant to influencing population growth and size, at least until 
changes in medical technology permit a major extension of the human life 
span. 

Other policies might influence population growth and size through inter
national migration, but their potential importance as population control mea
sures in the contemporary world are limited, because in most instances the 
magnitude of the possible international flows is dwarfed by the magnitude of 
the natural increase. Furthermore, a deliberate encouragement of out-migra
tion is bound to be an undesirable policy from the economic standpoint 
because of the strongly selective nature of modern migratory movements. 
(Young adults with valuable skills are most likely to migrate.) 

EvaluatingFertilityControlPolicies 

Ideally a satisfactory evaluation of policies aimed at controlling fertility 
should be based on a comparison of the costs and benefits, both direct and 
indirect, of such policies. However the vast majority of writings on this sub
ject is cast in somewhat different, narrower terms. Either because the possi
bility of a purposeful interference with a fertility trend is not contemplated 
or because of the assumption that the economic cost of such interference is 
negligible, the usual approach is merely to analyze the economic conse
quences of hypothetical or observed differences in fertility, bypassing the 
question of how those differences are to be explained in the first place. Thus, 
for instance, starting from a given initial situation, in the fashion of the by
now classic study of Coale and Hoover (1), alternative courses of fertility over 
time may be specified as affecting the same initial population, and the conse
quences on various economic indicators may be worked out by plugging the 
alternative population trends into an appropriate model describing the work
ings of the economy in question. 

The pertinence of such a procedure to a full cost-benefit analysis of popu
lation control programs is evident. Once the net economic benefits of a 
reduced fertility are worked out (as a rule tacitly assuming that the reduction 
itself involved no economic costs), the level of those benefits may be related 
to the net costs of any proposed scheme that is capable of engineering the 
fertility reduction specified in the calculation. A rate of return to investment 
in such a scheme may then be calculated. The scheme will be supported or 
rejected on economic grounds depending on whether the rate of return so 
calculated is higher or lower than the return that may be earned in feasible 
alternative uses of the funds involved. While somewhat awkward, this two- 
step procedure corresponds to the logical, and to the historical, sequence of 
the emergence of contemporary proposals for controlling fertility. In the first 
stage the interest centers around the economic effects of alternative courses 
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of fertility. The results obtained are then examined with respect to their 
implications on the formulation of public policies that might influence fertil
ity in the desired direction. The discussion in this paper is organized under 
two main headings corresponding to these two stages. The fact that the 
exposition here focuses on the economics of fertility reduction merely re
flects the nature of the contemporary debate. The framework of the cost
benefit analysis itself is, of course, perfectly general and, mutatis mutandis, 
would be equally well suited for an examination of the economic case for any 
proposed pronatalist policy. 

THE ECONOMIC EFFECTS OF REDUCING FERTILITY 

An adequate treatment of this topic would have to embrace virtually all 
important problems having to do with the economics of development and 
could be handled satisfactorily only in a general equilibrium framework in
volving fertility itself as a dependent variable. No such treatment yet exists or 
is in sight, but the literature on various aspects of the general problem is 
broad and is rapidly growing. Because of the limitations imposed on this 
paper, only the briefest reference will be given here to the main themes of 
this literature. For a comprehensive survey of the state of the art in this field 
the reader may be referred to the materials of the 1965 World Population 
Conference,* as well as to some more recent reviews (5, 6) and recent repre
sentative studies (7-12). It was assumed that the usefulness of the present 
discussion will be enhanced if it focuses primarily on the deficiencies and 
analytical weaknesses, rather than on the achievements, of the existing frame
work. 

As a matter of simple description, in the present-day world the frequency 
distribution of countries according to the level of their fertility is pro
nouncedly bimodal. Accordingly, while there is considerable variation within 
each broad group, countries may be labeled as having either "high" or "low" 
fertility. The potential reduction of fertility, measured in absolute terms, 
differs greatly between these two groups. This circumstance, combined with 
the fact that a separation of countries into the high and low fertility groups 
pari passu separates the "less developed" economies from the "developed" 
ones, results in substantial differences in the nature and quantitative impor
tance of the economic effects attributed to fertility change in the two groups. 

Countrieswith High Fertility 

With an average crude birth rate in the low 40's, a reduction of fertility of 
at least 50 percent would be necessary to bring the birth rate in this group 

*See in particular (2, 3, 4). 



203 ECONOMICS OF POPULATION CONTROL 

near to the mean value charactetizing the low fertility group. As historical 
experience suggests that such a reduction, if it occurs, may come about fairly 
rapidly-perhaps within 2 or 3 decades or an even shorter time-the potential 
impact on the age structure and on the rate of population growth may be 
quite spectacular. Accordingly and in sharp contrast to the traditional ap
proach that was preoccupied with the relation of population size to "re
sources," the core of the now prevailing theory on the economics of fertility 
change focuses primarily on the implications of these two demographic 
processes: the transformation of the age structure and the change in the rate 
of population growth. 

As fertility drops the young-age dependency falls. With the size of the 
potential labor force remaining unaffected in the short-run total, output will 
be as high as it would be in the absence of a fertility decline. But as the given 
total output is to be distributed among a smaller number of persons, income 
per head rises relative to what it would be had no fertilit' decline taken place. 
The once-and-for-all advantage implicit in the transformation of the age distri
bution is not lost when eventually a new equilibrium state is reached. This is 
indicated by the comparison of the high- and low-fertility steady state age 
distribution. 

The decline of fertility will result in a deceleration of population growth 
and, eventually, in a lower rate of steady state growth than would be the case 
with maintained high fertility. With a lower rate of growth the efforts re
quired merely to keep the capital stock per head constant will be smaller or, 
conversely, with a given level of effort the slower-growing population will be 
able to increase capital per head faster than with a high rate of growth. The 
effect will be felt to some extent soon after fertility starts to decline but 
assumes its full importance once the arrival of the cohorts affected by fertil
ity decline starts to slow down the rate of growth in the labor-force ages. 

Arguments for and against Lowered Fertility. Further advantages of fer
tility reduction are discerned by various authors as working through the same 
mechanisms and amplifying and reinforcing these two major effects. 

1. It is often asserted that with higher income per capita not only savings 
per head will be larger but also that a higher proportion of personal incomes 
will be saved. 

2. The same point is made with respect to government expenditures. Ad
ditionally, it is said that the relative decline of the demand for such govern
ment services as schooling, maternal health, etc. will permit a shift of the 
structure of public outlays toward more directly productive investments. 

3. Lower fertility may increase female labor force participation rates. 
4. The gains in income per capita induced by the fertility decline may 

have a feedback effect on labor productivity via better nutrition, health, 
housing, etc. 



204 RAPID POPULATION GROWTH-If 

5. In an economy suffering from technological unemployment or under
employment, the absorption of idle manpower will be accelerated by the 
higher rate of capital accumulation and, later, also by the lower rate of labor 
force growth induced by lower fertility. 

6. In general, achievement of employment objectives pursued by under
developed economies, such as the relative expansion of the labor force ab
sorbed by the modern (industrial) sector, will be facilitated. 

7. The shift in factor proportions impfiedby a raster rate of growth of the 
capital stock and a slower rate of growth of the labor force will lessen the 
pressure for interference in the labor market that results in allocative inef
ficiencies and/or will facilitate the achievement of desired changes toward a 
more equitable income distribution. 

Arguments that dispute the validity of some of these points are usually 
addressed to the ancillary propositions listed under I through 4, or they ques
tion the quantitative importance of the effects described. In particular the 
empirical validity of the saving-investment relationship is often challenged, 
mainly with respect to individual saving behavior. In a more positive vein, the 
possibility of compensating adjustments in labor force participation rates is 
sometimes stressed and, under the evident influence of the historical experi
ence of the developed economies, it is asserted that high dependency rates 
stimulate individuals to higher efforts in general and that there- is a similar 
positive effect with respect to government behavior as well. Furthermore, it is 
argued that a faster growing population provides advantages with respect to 
the flexibility of the economy in adjusting to structural changes, such as in 
demand, thereby lessening the penalty for erroneous decisions with respect to 
investment allocation; and that a younger age and skill composition of the 
labor force and its faster rate of renewal implied by higher fertility has 
various beneficial economic effects. Finally, the classic arguments concerning 
economies of scale and specialization are often invoked and connected with 
population growth functionally, and some authors stress the presumed rela
tionship between population density and technological progress (7, 13). 

Such arguments applied to present-day developing countries appear to take 
little cognizance of circumstances that invalidate or drastically weaken the 
importance of the mechanisms involved: (a) the prevailing levels of income 
per head are so low that little additional stimulus may come from further 
increasing deprivation; (b) the choice for the foreseeable future is not be
tween demographic growth and a stationary or declining population but be
tween fast growth and somewhat slower growth-so any stimulus conceivably 
flowing from growth will be amply provided; (c) the point just made is even 
more evident with respect to internal migration and urbanization; (d) the 
problem in developing economies is the transfer, adoption, and diffusion of 
already existing technological knowledge rather than the development of new 
knowledge said to be stimulated by population pressure; and (e) economies of 
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scale and specialization can be expected to be forthcoming chiefly in the 
modern sector of the economy, the expansion of which depends on the rate 
of capital accumulation and on the composition of demand as determined by 
income per head, rather than on the rate of population growth per se. 

Measuring the Effects of Lowered Fertility. On balance the counter
arguments seem to subtract little from the validity of the points that assign a 
positive economic role to the changes in age composition and population 
growth consequent upon a decline of fertility. But what is the quantative 
significance of these effects? A widely quoted estimate (1, p. 280) sets the 
relative gains in income per capita (adjusted for age distribution) resulting 
from a 50 percent linear reduction of fertility occurring over a period of 25 
years in the Indian setting at about 15 percent after 20 years following the 
onset of fertility decline and at about 40 percent after 30 years, the differ
ence increasing rapidly afterwards. Thus the short-term gains, while appre
ciable, would appear to be far from spectacular. Accepting the formal logic of 
the model on which such calculations are based and accepting as plausible the 
usually suggested range of the relevant parameter values, it can be effectively 
argued that the gains attributed to declining fertility could be achieved by a 
number of alternative means, such as a slightly higher saving-investment rate 
or slight improvements in labor productivity and/or in the efficiency of using 
capital (14, 15). Alternatively it may be suggested that the relatively modest 
results are a consequence of a less than complete exploration of the plausible 
ranges and combinations of the parameter values that may be relevant (16). 

It appears, therefore, that the identification and quantification of the 
economic effects resulting from a decline of fertility from high levels remains 
in a less than satisfactory state and that a considerable amount of additional 
empirical work will be required before the divergences in expert opinion can 
be expected to be substantially narrowed. More fundamentally, the question is 
whether the main thrust of future research should continue to be centered on 
the problems that have dominated the recent debates or whether at least 
some reorientation of thought and change in emphasis is required. The fol
lowing four points outline some of these questions. 

ReorientingResearch toward the Long Ru,. First, the emphasis that has 
been given to short-term considerations appears to have been disproportion
ately strong, in particular to some tangible benefits affecting government 
expenditures that are attributable to the emergence of low dependency ratios. 
Perhaps a not always conscious orientation toward policymaking and the 
implicit assumption that such orientation depends on the analyst's ability to 
identify quantifiable short-term effects have influenced the research efforts in 
this field. This emphasis on the short-term becomes explicit in calculations in 
which the gains from a fertility decline are obtained by aggregating present 
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values of births that did not take place, such present values being determined 
as the difference between the discounted value of the expected life-time 
consumption and income streams. The application of a discount rate that is 
realistic for ordinary investment decisions, that is a rate of the order of 
magnitude of 10 percent per year or higher, virtually takes away any signif
icance from all effects that will be felt beyond 15 or 20 years. However, it 
-could--be -argued-that.population.problems-are long-.un .problems .par_.excet
lence and that it is the special responsibility of economists to clarify the 
important long-term implications of alternative levels of current fertility, 
whether or not the incidence of the effects falls within the present time 
horizon of policymakers. Such clarification is needed quite independently 
from any economic arguments that would seek to establish the proper rates 
of time discount that should be applied in formulating public policies. 

Second, even if one were prepared to give primacy to short-run considera
tions, it would seem that the essential economic difference between maintain
ing fertility at its original high level and drastically reducing it cannot be 
expressed at all adequately by a catalog of items not consumed because of 
fewer births and by a quantitative valuation of the items so "saved" and their 
immediate economic repercussions. Twenty years from now a society that has 
undergone a revolutionary transformation of the age-old patterns of repro
ductive behavior will be a society qualitatively different from one in which no 
such transformation took place. It is difficult to envisage a situation without 
these qualitative differences also manifesting themselves in multifarious ways 
in practically all economically significant aspects of human behavior. Massive 
adoption of new ideas on family size accompanied by action translating these 
new ideas into reality is inconceivable without a massive breakthrough in 
spreading and strengthening patterns of rational economic behavior; in in
culcating and reinforcing the idea that individual action can improve one's 
economic status; in effecting favorable changes in economic mobility, initia
tive, risk-taking, and economic calculus; in promoting modem attitudes on 
child rearing and education; in raising aspirations and goals of achievement 
for the individual, his family, and his children; and in changing many other 
aspects. Much more attention should be given to attempts to verify empiri
cally such intangible relations and, as far as possible, to measure their prac
tical significance. 

Third, the same factors that are responsible for an undue emphasis on 
short-term effects explain why little systematic attention has been given to 
population size and density as such. To a certain extent the professional 
literature on this score is in felicitous contrast to much of the popular debate 
that centers around "overpopulation." A discussion of "resources" and 
"food" is largely missing in the literature partly because the optimistic notion 
that sudden changes of fertility could greatly change the parameters of these 
problems 5 or even 10 years hence is considered a fallacy; and partly because 

http:long-.un
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much of the literature, in turn, is more optimistic about the short-term pros
pects and options available to the developing countries than are the popular 
conceptions on these matters. Notably, no short-term absolute limitations on 
"resources" are discerned, and no particular products or expenditure cate
gories are singled out for special attention. The problem of "malnutrition," 
for instance, is seen as a facet of low income levels in general, as even in the 
poorest countries the income elasticity of the demand for food is less than 
unity. The implications of high versus low fertility are envisaged not in terms 
of choice between "famine and catastrophe" versus "progress" but more 
correctly, and less dramatically, as a choice between slower and faster rates of 
economic growth. Nevertheless, paying more attention to longer-run prob
lems would seem to require a reintroduction of many of the familiar classical 
considerations about size and resources into the debate on the economics of 
fertility reduction, and these considerations may again gain the upper hand 
over the concern with population structure and rate of growth as such. Op
timistic assumptions as to the longer-run economic prospects for the less 
developed countries in no way lessen the pertinence of these remarks, as is 
suggested from the arguments in the next section. 

Fourth and finally, according to the received theory there is astonishingly 
little difference between the various types of high-fertility countries in the 
magnitude of the potential gains that could be derived from lowering fertility. 
This attitude is, of course, partly a consequence of the exclusive emphasis 
placed upon population growth and structure as responsible for the gains: 
with respect to potential change in these demographic parameters, the less 
developed countries do exhibit a high degree of uniformity. Nevertheless, it is 
likely that the presumptions of insensitivity to, vastly differing economic 
characteristics merely reflects the inadequacy of the underlying theoretical 
apparatus rather than the intrinsic nature of the mechanisms involved. Thus it 
can be shown that even the simplest disaggregation of the usual single-sector 
model customarily used to demonstrate the effect of fertility decline would 
point to important differences in the magnitude, if not in the direction, of 
these gains, depending on the initial economic conditions of the country 
affected-particularly the factor endowments which characterize the tradi
tional sector or the nature of international trade relations. Therefore, exten
sive analysis of the economic effects of fertility change that utilizes more 
sophisticated and differentiated economic models is urgently needed. 

Countries with Low Fertility 

Considerations relating to the effects of fertility change occupy a distinctly 
modest place in debates on the short-term prospects of developed economies. 
On the one hand, concern with specific resource constraints, formerly a 
source of antinatalist impulses, has faded with the increasing recognition of 
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the possibilities of substitution for scarce materials and energy sources. On 
the other hand, institutional changes, such as the adoption of countercyclical 
fiscal and monetary mechanisms, have removed much of the force of the 
pronatalist sentiment that was based on stagnationist arguments. Moreover, 
while the low fertility characterizing the developed countries is consistent 
with vital rates and age distributions that vary appreciably, the magnitude of 
the feasible -changes_ (taking .each-.country.as- a- unit). is nevertheless- fairly.-_. 
limited when looked at from the standpoint of short-term economic effects. 
Within the framework of these considerations however, there appears to exist 

on balance a tentative concensus that population growth at a moderately low 
rate has some advantages over a zero rate of growth: as a minimum it lessens 
the need for economic arrangements to compensate for the disadvantages of a 
stationary age structure. 

A Lower Optimal Population. This perspective on growth and on the 
related age distribution is, however, substantially altered if the implied long
term consequences on population size and density are taken into account. On 
purely economic grounds the prospects of an increase in size and density 
seem to appear in a mildly favorable light only in a relatively few advanced 
countries, and there only if the possibilities of relying on international trade 
to reap the advantages of specialization and large-scale production are ig
nored. More significantly, a number of interrelated and overlapping considera
tions suggest that the very successes of economic growth tend to impose 
increasing penalties on further demographic expansion.- On the somewhat 
loose notion of classical population theory, it may be suggested that, on 
balance, continued economic growth and continued current trends in tech
nological and organizational changes (including trends toward a more inte
grated world economic system) will tend to lower the population that is 
optimal for individual countries. 

The production of high levels of income per head involves a multiplication 
of physical artifacts of a staggering variety that create unprecedented de
mands on space, energy, and raw materials per head. The process of consump
tion itself has similar effects. Indeed, resource problems in the richest coun
tries have tended to reappear, ironically, in the reverse form of the classical 
resource problems, ie., as problems of disposing of a wide range of waste 
by-products. The pollution of the environment that results, and the costs of 
coping with such pollution, tend to increase more than proportionately and 
often discontinuously as the volume of discharge increases. The point is not 
that population growth is alone or even primarily responsible for the appear
ance of such problems but merely that the size of a problem for any given 
income level tends to be at least proportionate to population size. Once a 

"For relevant discussions and some pertinent obiter dicta see (17-22). 
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physical saturation level is reached with respect to the per capita consump
tion of a given item, population growth of course becomes the dominant 
agent that causes changes in the aggregate volume of the associated waste
making processes. Passenger cars per head, for instance, in some countries are 
near to such saturation levels. 

The income elasticity of demand for living space, travel, space-intensive 
recreation and, perhaps, solitude and unspoiled nature is demonstrably high 
and continuation of present trends in income and population is bound to 
result in increasingly felt scarcities of "nature" and "space," qualities for 
which only inferior substitutes will be available. 

The conventional money measures of income will tend to be considered 
increasingly irrelevant as a reflection of welfare in a broader sense. The grow
ing complexity of the organizational setup required to ensure the high income 
levels for a growing population imposes psychic, social, and political costs
notably with respect to privacy, a sense of individual identity, aesthetic satis
factions, freedom from control and excessive regulation, and other related 
matters. 

It is likely that the iequired growing complexity of the economy and of 
the social organization in general will tend to render the system increasingly 
vulnerable to sudden technological and organizational breakdowns and/or will 
make the costs of insuring against such breakdowns increasingly heavy. It is 
also likely that uncertainty concerning the long-term implications of the 
technological adjustments needed to accommodate a growing population at 
high income levels will continue to be present, and the likelihood that such 
adjustments will cause unforeseen, irreversible, and undesired consequences, 
e.g., in man's biological environment, will become increasingly stronger. 

It is hardly necessary to underscore that the points outlined above are 
highly tentative. Little systematic thought has thus far been devoted to ex
ploring the eventual consequences in countries that have effectively escaped 
from the grips of the Malthusian trap of long-term economic growth while 
fertility remains at a level that results in positive rates of demographic in
crease. As a result, the economic prospects for the technologically advanced 
countries, and the share of population growth in shaping those prospects, 
remain insufficiently understood. 

THE ECONOMIC ARGUMENT FOR FERTILITY CONTROL 

The preceding section reviewed the arguments concerning the net eco
nomic gain that would be expected to result from a decline of fertility. It 
follows from these arguments that if a decline does take place spontaneously, 
its occurrence should be welcomed on economic grounds. It is now legitimate 
to go beyond this proposition and make an economic case for an active policy 
aimed at inducing such a decline? Only too often the answer is taken as 
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self-evident because the potential gains appear to be substantial when com
pared to the presumed economic costs of various types of policy actions that 
are usually suggested. However, as illustrated in the preceding section, the 
discussion of the gain from declining fertility is usually carried out on the 
macro-economic level and in terms of average indices, such as income per 
capita. Hence the demonstration that "society" benefits may be less than 
automatically .persuasive as..far-as-,individuals--or--individual-families-are-con-
cerned; collective action aimed at reducing fertility must necessarily operate 
through individuals or single families rather than through some mythical aver
age man. It is unfortunate that so much of the discussion of the economics of 
fertility control tends to blur or assume away this elementary point. 

If the policies proposed are to be both successful and economically sound, 
it would be necessary to be quite specific about the distribution of the 
benefits and the costs that are involved in particular courses of action. This 
section of the paper is- devoted mainly to an outline of the considerations 
which seem to be pertinent to this issue, and which are neglected in the 
literature. 

To clarify the possible loci of incidence of the benefits and costs in a 
fertility control program, it may be helpful as a first approximation to picture 
society as composed of self-perpetuating autonomous units, called families. It 
will then be useful to distinguish clearly, if only conceptually, between two 
types of economic justification for a given policy, applicable according to 
whether the economic consequences-costs and benefits-of any action to 
reduce fertility taken by an individual family are borne or enjoyed entirely by 
that family or whether such actions involve certain externalities, i.e., impose 
burdens or confer benefits on other families as well. 

FertilityControlin the Absence ofExternalities 

If all consequences of fertility decisions remained within the boundaries of 
the family, the economics of population policy under the usual, if somewhat 
vague, assumption of a democratic society appear rather simple. Families 
should be left to judge what they consider best for themselves, and society 
should accept the decisions of individual families with strict neutrality. The 
argument that "society" would be better off if only parents had fewer chil
dren is as meaningless as to say that society would be better off if only more 
people worked on Sundays. Clearly the presumed gains that would have 
accompanied lower fertility would have been by definition derived from the 
gains concentrated in the very families responsible for that lower fertility. If, 
in fact, families opted for a higher number of children, ipso facto that option 
is revealed as preferred. Nevertheless, a policy of pure laissez-faire does not 
necessarily follow. Our autonomous families do not live in isolation; they 
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organize themselves into a state to serve their interests in carrying out func
tions that are more efficiently carried out collectively than if they were left 
to the play of exchange relationships among families through the market. 
Recognized imperfections in the market and imperfections of the decision
making mechanism within the family itself constitute a prime ground for 
governmental action. 

ProvidingInformation. The case for intervention is strongest with respect 
to the provision of information. Optimization through private action assumes 
that families can act intelligently in their own interest, but information avail
able for individual families may be erroneous or lacking for the following 
reasons: 

1. Families may falsely assume that society expects them to follow certain 
norms of behavior. Thus the psychic cost attached to defying these imagined 
norms is removed if families are informed that no particular demands on their 
fertility behavior are imposed from the outside. 

2. Families may be unaware of pertinent information concerning types, 
costs, availabilities, and technical and aesthetic properties, etc. of means for 
preventing conception or terminating pregnancy, or may have incorrect infor
mation on these matters. In either case the resulting decision will necessarily 
be suboptimal. 

3. Choices with respect to parenthood are taken under conditions of un
certainty that can be lessened if parents are provided with pertinent informa
tion. Individual foresight in regard to the families' future economic prospects, 
opportunities, and interests and their appreciation of the dependence of these 
prospects on their fertility may be more limited than is warranted by the true 
uncertainty on these matters. 

4. Intrinsic imperfections of the "demand" for children also decrease the 
chances of obtaining results that will be considered optimal ex post: "pur
chases" of children are "lumpy" and only moderately repetitive, the learning 
process is slow and largely retrospective. Many of the consequences of having 
a child are felt only in the long run, and purchases are irreversible. 

It is, of course, commonplace that prospective parents seek out and ac
quire ex ante information on these matters on their own, and it is clear that 
under ideal circumstances such information would be reasonably well pro
vided by the market or by informal communication. But at least some ele
ments of an optimum informational package would be quasi-collective goods 
which could not be provided, or would be inadequately provided, by profit
seeking entrepreneurs. Informational messages through the mass media are a 
good example. Second, and most important, under backward economic con
ditions, the market mechanism may be simply defective in this field, creating 
a strong efficiency argument for collective action. 
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ProvidingBirth ControlServices. It isprimarily on the strength of this last 
argument that governmental intervention that goes beyond providing mere 
information and extends to providing the means of fertility control can also 
be justified. As supplies of contraceptives and related services (e.g., physi
cians) are in no sense collective goods, it would be better, in principle, to 
provide such items only for appropriate user charges, i.e., at prices that equal 
the--marginal cost -of the -good or -the-service-provided. -Thus;-even though
government-organized, the quantity of the service consumed would be reg
ulated by ordinary market principles, thereby eliminating the difficulties of 
setting the appropriate level of expenditures through the political process. On 
several grounds, however, a different solution may be preferred, notably pio
viding services free or at less than marginal cost. The following arguments are 
presented:
 

1. As the provision of birth control services has many common elements 
with ordinary medical and public health services and as the latter for various 
reasons is often socialized, a unified treatment for the supply of all such 
services may be considered natural and/or preferable. 

2. The inefficiency resulting from nonprice (or nominal-price) distribu
tion may be considered negligible. Three points are pertinent here. First, all 
families are engaged in reproduction; hence it can be expected that the bene
fits will be broadly spread, affecting at some time or another virtually every 
family. As a consequence, redistributional effects will generally be moderate. 
Second, the intrinsic nature of the services is such that demand per family is 
physically constrained; hence, unlike free transportation or even free aspirin, 
the allocative inefficiency created by a low price, or by no price, will be 
small. Third, the cost per person may be low and free supply administratively 
more advantageous. 

3. Any distributional effects that are involved in a subsidized system may 
be considered positive because such a system would extend to the poor 
services that were previously available only to the better-off. The same argu
ment could justify the application of discriminatory pricing, i.e., collecting 
user charges set by the ability to pay, determined by some appropriate yard
stick. 

Given the socialized distribution of birth control services, the financing of 
research and development to improve the efficiency, safety, and acceptability 
of contraceptive techniques must, by necessity, also be collectively provided. 
Given the assumption of no externalities, the case for each financing is not 
that it will decrease fertility (although such decrease will be an inevitable 
by-product, unless compensated for by a reduction of involuntary sterility), 
just as the case for finding a remedy for headache need not appeal to bene
ficial effects on labor productivity (although that, too, would be a likely 
by-product). Rather, insofar as families have any desire to limit their natural 
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fertility, efforts to that effect represent pure costs the reduction of which is 
desiiable per se. 

As to the magnitude of such costs and, by the same token, as to the 
potential increase in "consumers' surplus" that may be derived from the 
provision of improved techniques, it isenough to refer to the high prices paid, 
often by the poor, for abortions in countries in which abortions are illegal, 
and to the historical experience of European populations who achieved fertil
ity control by voluntary means and in the face of social disapproval by 
methods involving heavy psychic disutilities. If past developments are a guide, 
the potential pecuniary benefits from research and development in reducing 
(for a given level of effectiveness, safety, and acceptability) the cost of con
traceptives and the amount of personal services required are also large. These 
arguments seem to establish a solid case for more investment in this field, but 
in the absence of market tests, naturally the usual difficulties prevail in find
ing the optimal level. 

Birth ControlServices without Persuasion.It follows from the logic of the 
pure no-externalities model that "propaganda" of any form should be absent 
from it. The information offered should be strictly factual and the means for 
birth control should be provided cafeteria-style and without fancy packaging. 
To introduce elements of propaganda or even "persuasion" could be justified 
only on a frankly paternalistic basis, i.e., on the assumption that the leaders 
of society, or the elite, somehow know better what is good for the people, or 
rather that they know it now while the people will know it only later when, 
like children who grow up and in retrospect are grateful for the firm paternal 
guidance, they will give a more enthusiastic blessing than they would have 
earlier. It is difficult to deny that, in a society that expects to undergo rapid 
economic development which necessarily involves drastic changes in tastes in 
a fairly predictable direction, there is some element of plausibility in such 
elitist notions. Yet the argument is evidently a tenuous one; moreover the 
implied policy is likely to be effective only if the elite has a monopoly on the 
means of communication. At least, those invoking the argument should be 
required to be explicit about their assumptions. 

In the light of the points just outlined, a double policy conclusion would 
follow from the no-externalities model. First, societies should leave families 
free to determine what level of fertility they wish to choose, and second, 
society should provide the best available information and means to make that 
freedom meaningful. Broadly speaking, these are the traditional principles 
followed by the planned parenthood movement and the avowed objectives of 
practically all governmental family planning programs currently in existence. 
It is evident, however, that very few countries come even near to fulfilling 
these ideals. An effective freedom with access to the best of modern tech



214 RAPID POPULATION GROWTH-Il 

nology of birth control is enjoyed by only a minority and is completely 
beyond the reach of perhaps half a billion families on the earth today. 

FertilityControl with Externalities 

In any society the assumption that the actions of individual families with 
--respect to -fertility--do-not -affect others-naturally does-not-stand-up-to-closer 

scrutiny. That there are positive externalities (or that there are negative ex
ternalities that should be minimized) is explicitly recognized, at least in lip 
service, by every society's intention to shoulder collectively some of the costs 
of raising children, notably the cost of schooling. If a policy suggested in the 
preceding paragraph is actually adopted, its implicit philosophy may be more 
realistically described as follows: (a) Families should be permitted to act in 
their best interest as they see it in setting the level of their fertility, and 
society should extend help to render that freedom effective. (b) Society as a 
whole should accommodate itself to the sum total of these individual deci
sions as best as it can. Clearly, such a policy of enlightened laissez-faire is 
ideal only if the implicit Adam Smithian assumptions about the harmony of 
private and social interest are actually fulfilled. If externalities are present, 
utility-maximizing behavior within each family can no longer be trusted to 
add up to a social optimum and a prima facie case exists for governmental 
intervention to help achieve such an optimum. 

The Case for GovernmentalIntervention. Consider, as the simplest exam
ple, a situation in which externalities manifest themselves merely in the form 
of an interdependence of individual utilities. Assume that in a society all 
families traditionally have high fertility, but now each family realizes that it 
has a choice and may opt for low fertility. Assume furthermore that each 
family actually prefers to take that option provided that all other families do 
likewise. Under the circumstances the natural expectation about other famil
ies' behavior is that it continues to be the traditional one; therefore, the 
rational choice for each family will be to preserve the old behavior. Govern
ment, by maintaining constant communication and assuring each family that 
if it chooses low fertility, all others will do likewise, can bring about a 
situation preferred by everyone to the old order and do so without violating 
in any way the principle of voluntary action by each family. 

What happens to voluntariness ifthe assumptions underlying the game are 
slightly altered? Suppose again that families do piefer low fertility to high 
fertility, provided every other family chooses low fertility. But suppose that, 
once assured that all other families will elect to have low fertility, each family 
prefers high fertility for itself. A simple-minded example may give some 
plausibility to such behavioral assumptions. Suppose that children are desired 
because they provide both (a) parental satisfaction and (b) old age security, 
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and that the traditional norm is six children per family. Suppose that each 
family would prefer some loss of parental satisfaction (e.g., have only three 
children) if old age support could be provided by a social security system, and 
that such a system can actually be set up if low fertility (three children per 
family) is universally adopted. A social improvement is possible if all families 
act in concert. However, once each family isassured that the others will have 
low fertility and that consequently the social security system will be set up, 
private satisfactions now will be maximized by not playing the game-to have 
both social security and full parental satisfaction, i.e., high fertility. Clearly, if 
each family ispermitted to pursue its own interest, the traditional system will 
be a stable one. Only an enforced agreement among families, in other words 
government action involving coercion, can bring about a situation that was 
preferred to the old one by each and every individual family to begin with.* 

A more difficult set of problems arises, however, when there are direct 
conflicts of interest with respect to fertility behavior, i.e., when one person's 
gain is another person's loss. A first layer of such possible conflicts of interest 
could be identified within the family itself. If the assumption that the family 
is a homogenous unit is discarded, there appear at least three potential types 
of negative externalities attached to high fertility: (a) those imposed on one 
of the spouses, usually though not always on the mother; (b) those falling on 
the adult members of the extended family; and (c) those falling on the chil
dren already born. 

The underlying conflicts will not ordinarily be considered as justifying 
outside intervention; indeed, theoretically the family offers an ideal frame for 
dealing with externalities arising within itself because there is constant in
formal communication, comparison of satisfactions and interests, scope for 
endless bargaining, flexible compensatory schemes, mutual trust and affec
tion, etc. By the same token the microcosmos of the family admirably illus
trates the problems of correcting for externalities. The outcome of the bar
gaining and bribing process between the husband and wife, for instance, will 
be considered by an outside observer optimal for the couple only if he ac
cepts the present distribution of power between the partners as desirable-a 
questionable assumption in the light of the strident feminist coloration of the 
family planning movement that apparently responded to an only too real 
need even in the economically advanced countries. Similarly the outcome of 
the bargain between the couple on the one hand and adult members of the 
extended family on the other hand (when such familial arrangement is rele
vant) suggests the possible difficulties in achieving an optimum solution in a 
political process when substantial interests of the minority-in this instance 
the couple who may derive prestige and power from their children but bear 

*For a formulation of this generalized version of the famous "prisoners' dilemma" 
applied to optimum savings, see (23). 
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only a fraction of the costs of supporting them-clash with a badly organized 
majority, the members of which have only moderate objections to the rela
tively small extra costs imposed upon them by the fertility decisions of the 
minority. The children, of course, represent a completely disfranchised block, 
powerless to influence actions that affect their vital interests. The parents 
may act selfishly or may be simply ignorant of the disadvantages imposed 
upon-their existing-children-by-additional-siblings-.- -

Negative SocialEffects of High Fertility.Negative externalities consequent 
upon high fertility pose, of course, much higher-order difficulties within the 
society as a whole. (One may add that there are analogous difficulties within 
the society of nations as well, a topic seldom touched upon in the literature.) 
A nonexhaustive list of these may single out three broad types of effects: 
undesired consequences of parental decision falling on (a) all other members 
of the society (as with pollution); (b) affecting some special classes of people 
(e.g., those whose livelihood is derived from wages only or those paying 
taxes); and (c) disadvantaging the young generation or, in general, the subse
quent generations. As the negative effects are likely to be widely distributed, 
the possibility of bargaining and arranging for compensatory payments be
tween individual families, and thereby moving toward an optimum, is prac
tically nil. Neither will mere information about the existence of externalities 
change the behavior from which externalities originate: rational parents will 
correctly perceive that the effects of their actions on any particular family or 
on society as a whole are infinitesimally small. 

The only workable approach would seem to be governmental intervention 
seeking to discourage fertility whenever it is found that the social costs of a 
marginal birth exceed marginal private benefits. Such intervention may take 
the form of outright coercion; or preferably, an appropriate set of economic 
incentives or disincentives may be applied to induce socially desirable be
havior. It should be recognized, however, that the guidance economists are at 
present able to give for policymakers on such matters is less than solid. The 
extremely diffuse nature of the externalities involved; the fact that many of 
these externalities will manifest themselves through not easily traceable 
changes in the relative prices of factors and of outputs; the problem of taking 
into account the numerous positive externalities enjoyed by various segments 
of the society; the problem of considering the equity of the existing income 
distribution; the problem of weighing long-term effects against short-term 
consequences; and the necessity to introduce the intergenerational welfare 
considerations: all these problems make the applicability of cost-benefit anal
ysis for policy decisions extremely restricted. These difficulties are com
pounded by the necessity to attach a cost measure to the corrective policy 
itself: a matter involving complex political, moral, and cultural considerations 
besides the often considerable purely economic costs. 



217 ECONOMICS OF POPULATION CONTROL 

The urgency of the need for an investigation of the economic aspects of 
potential alternative policy measures that could be proposed to bring about a 
more near equality of private and social costs, and most of all the need for a 
substantial refinement of the analysis and identification of the micro
economic distribution of the net negative externalities resulting from high 
fertility, could hardly be overemphasized.* Until such advances are forth
coming, the economic foundations of any proposed policy based on the 
externalities argument will remain unsatisfactory, despite the evident all
pervasive presence of such effects in developing, as well as developed, 
economies. 

CONCLUDING REMARKS 

The main conclusion that emerges from this survey is that virtually unqual
ified economic endorsement can be extended to efforts to ensure the freedom 
of families to determine their own fertility. Such a policy would require 
(a) governmental action for removal of positive restrictions on birth control; 
(b) provision of information that families need to make intelligent choices; 
(c) provision of the best available means for family planning; (d) development 
of improved means of contraception. For those who assume that free indi
vidual choices add up to a social optimum and for those who hold that 
society should accommodate its actions to the sum of individual choices in 
any case, this policy is the best, by def-mition. For those who hold that these 
assumptions are unrealistic because free individual choices may result in ex
cessive fertility for society as a whole, the policy is merely a step forward but 
certainly one in the right direction. Although there will be disagreement 
whether or not population policy should go "beyond family planning," there 
should be a broad general agreement on the desirability of the policy per se. 

Indeed, differences of opinion on family planning seem to center primarily 
on the effectiveness of the approach: a technical question involving no differ
ences of principle. In what is probably the severest criticism in print of family 
planning as a population policy it is argued that, apart from lack of motiva
tion, the policy does not work because the population does not know the 
means of contraception; because poor people are unable to purchase contra
ceptives and keep an adequate stock of them; because production facilities 
that would ensure production of contraceptives in sufficient quantities are 
lacking in the poor countries; because the import of contraceptives is ex
pensive and is never regular; because there are no adequate channels for the 
commercial distribution of contraceptives; because contraceptives that are 
available are inefficient, whereas effective means are expensive and their use is 
repugnant; and because there is an inadequate network of public health facil-

IOn this subject see in particular (25-26). 
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ities and personnel (27). Such a formulation, of course, implies that an impor
tant change with respect to any of the deficiencies listed could have at least 
some effect in reducing fertility; and that the objections to the policy are 
based on a set of specific technical and economic assumptions such as on the 
acceptability of the devices, their efficiency, their prices, etc. But such char
acteristics are surely amenable to change: prices can be reduced, devices can 

-be-made-less-repugnant, imports-can-be-made-more-regular,-etc. The-degree of 
the change in fertility that can be expected as a result, hence a cost-effective: 
ness of such measures in terms of a lesser number of births or protection 
extended per man-year, is an empirical question to which empirical answers 
can be given. 

FertilityDeclineand Economic Development 

It is often asserted, of course, that fertility decline is a consequence of 
development and not the other way around. The proposition is well taken, 
but if offered as a broad historical generalization, it is merely a truism. A 
detailed examination of the historical experience clearly indicates that even 
under sharply differing conditions as to contraceptive and communications 
technology, there existed no simple one-way relationships between the vari
ous elements of the development process: indeed a decline in fertility has 
started at varying levels of development and occurred at varying speeds (28, 
29). This circumstance, which has thus far frustrated the attempts to con
struct a reliable predictive model of fertility behavior, would certainly suggest 
that the mix of the various components of modernization and the timing of 
their appearance can be manipulated within fairly wide limits. An early and 
rapid reduction of fertility, engineered through family planning programs, is 
thus at least a theoretical possibility not yet contradicted by historical evi
dence. The potential implications for speeding up economic development are 
obvious. If such a reduction does occur, it could hardly fail to induce signif
icant feedback effect on other elements of the process of economic change. 

This last observation suggests the most general type of positive externality 
brought forth by fertility reduction and the most plausible economic argu
ment on which a first step beyond'family planning, understood in a narrow 
sense, can be made. In today's less developed countries there exists a wide 
social consensus that the development processes are to be speeded up by 
purposive governnental action directed against the general manifestations of 
backwardness and by the positive promotion and support given to behavior 
consistent with a modern progressive society, the various facets of which 
form a mutually reinforcing network. Positive efforts to spread the accep
tance of the modern pattern of reproductive behavior is part and parcel of the 
development process. Indeed, it is perfectly obvious that, once a social choice 
for modernization has been made, fertility reduction has to come sooner or 



ECONOMICS OF POPULATION CONTROL 	 219 

later. It seems most likely that a fertility decline brought about within a 
voluntary framework but making use of a carefully engineered set of pres
sures and inducements would turn out to be less painful than decline under a 
process of later "natural" demographic adjustment, typically elicited by acute 
economic distress. Such pressures and inducements should not aim at chang
ing the objective economic conditions of families in order to discourage fertil
ity. To the contrary, the pure effects of income change, hopefully, will be 
consistently positive as development proceeds and as the economic status of 
the family improves. The policy should focus 'on changing the subjective 
image of these conditions in peoples' minds by exposing them to new knowl
edge and by manipulating their tastes, expectations, ambitions, and time 
horizons. An elaboration on this theme however is outside the limits of this 
paper. 

The foregoing considerations would powerfully reinforce the argument 
concerning the economic usefulness of family planning programs, already well 
established even in the absence of externalities, and suggest that the total 
program size should be geared to the level of the demand that is being 
generated, or be determined by organizational and technical rather than bud
getary constraints. As to the distribution of funds within the total budget, as 
long as a sizable demand for the services offered remains to be satisfied, the 
principle of equating the marginal productivity of the funds in the various 
subprograms should be applied. This will require continued collection and 
analysis of program data as to cost-effectiveness, as well as data gauging 
attitudinal changes and measuring the potential demand for various program 
outputs.* As a general rule, however, great caution should be exercised not to 
promote particular types of programs in preference to others on the basis of 
observed or anticipated short-term results. The returns to programs are neces
sarily lagged, and the lags are likely to differ significantly from program to 
program. Informed wisdom under such conditions will be a better guide for 
action than a narrowly conceived, cost-effectiveness analysis. It is equally 
important that policy decisions take into account not only the direct 
demographic effects, but the sociopsychological context of the program and 
its far-reaching economic ramifications as well. 
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VI 

The Effects of Population Growth on 

Resource Adequacy and Quality 

Joseph L. Fisher and Neal Potter 

One of the great and abiding questions for any society at any time in history 
concerns the relation between population and natural resources. In our time 
of the last few decades of the 20th century a fairly large band of nee-
Malthusians remains concerned lest continuing and rapid population increase 
outrun the supply of food and other raw materials. A larger and very power
ful group, especially in the countries that are more highly developed econom
ically, continue to have faith that new discoveries, cheap substitutes, scien
tific and technological developments, and more rational management will 
stave off the day of Malthusian catastrophe. A rapidly increasing number of 
observerjare turning their attention away from the quantitative aspects of 
the popjlation-resource situation to the consideration of the qualitative side. 
Much more dangerous for the period ahead, they say, is the increasing pollu
tion of water courses, the atmosphere, and the land itself, to the detriment of 
human and animal health, as well as to an aesthetically pleasing natural en
vironment. 

In terms of the sheer availability of adequate supplies of resource com
modities-food, fuels, metals, water, and the like-the outlook to the end of 
this century for the more developed countries is reassuring; whereas for the 
densely populated, less developed countries (LDC's) the outlook is much 
more dubious and uncertain. In the qualitative sense, however, the prospect 
for excessive contamination of the natural environment is at least as discour
aging for the more developed countries (MDC's) as for the less developed 
countries. A case can be made that the more developed a national or regional 
economy is, the more severe will be the incipient problems of environmental 
pollution. Developed countres have more industry and a higher proportion of 
their population living in cities. They consume more fuel and generate more 
waste residuals that ultimately have to be discharged into the water, the 
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atmosphere, or spread on or under the ground. Of course, the more developed 
countries are better able to plan and otherwise cope with residuals, but they 
are not always able to muster the investments and social discipline to do so. 
Less developed countries also have environmental quality problems to a 
severe degree, but these appear to be somewhat more localized and for the 
most part have not yet assumed the megasize that one finds in the metropoli
tan parts of the developed countries. 

Of course, the quantitative and qualitative aspects do not occur in separate 
compartments; they are interrelated in their occurrence, their causes, ther 
consequences, and the ways in which they can be dealt with. For example, 
upgrading the quality of water in the bays and estuaries of the world, on the 
shores of which most of the large cities are located, will require upstream 
storage of larger quantities of fresh water so that the estuanal pollution can 
be diluted and flushed out into the ocean. The yield of crops from agricul
tural land is greatly enhanced by the application of fertilizers and the use of 
pesticides, both of which can have deleterious effects on streams and lakes 
and even on wildlife and human beings. A solution to the increasing scarcity 
of certain minerals is to be found by making larger use of lower grade ores, by 
going to lower quality sources. As one scans the resource field one notices an 
all-pervading fact: there is a set of trade-offs between the quantity and qual
ity of natural resource commodities. Resource development policies and 
systems of management must recognize these interconnections. Both the ob
jectives of development and conservation and the means for their achieve
ment will have to include qualitative as well as quantitative aspects if they are 
to be wise and efficient. 

In this paper we shall deal first with the more stictly quantitative side and 
then turn to the qualitative aspects. Finally, in our comments that bear 
directly on policies and management we shall be concerned with both the 
quantitative and the qualitative; neither the statement of the issues nor the 
presentation of lines of solution can be divorced from either aspect. In con
sidering the quantitative and then the qualitative environmental questions we 
shall strain a bit to present statistical indicators of trends and conditions. Our 
indicators will not be as clear-cut and definitive as we would like; however, 
we do believe that better policy and management will have to be based on 
more than hearsay and subjective judgment. If our statistical indicators are 
less than satisfactory, they can at least point the way for future efforts to 
create a better basis for understanding and then dealing with the problems. 

THE QUANTITATIVE TRENDS AND OUTLOOK FOR 

RESOURCE COMMODITIES 

In a recent article we attempted to examine world trends in resources in 
terms of several indicators of scarcity (1). For each major world region, and 
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for some individual sample countries, we gathered together the best statistics 
we could find to trace (a) the consumption or output per capita of food, 
energy commodities, nonfuel minerals, and forest products; (b) the employ
ment-output ratio; (c) the relative price trends; (d) the net import trends. 
None of these by itself tells as much about the tendency toward or away 
from scarcity as do all of them taken together. For example, increasing per 
.capita consumption, decreasing -employment-output- ratio, declining-relative 
price trends of resource commodities to prices generally, and a falling trend 
of net imports would indicate an easing of scarcity and an increasing plenty 
of resources. 

For the United States, historical data do not point to increasing scarcity in 
any general sense. Indications as to future technology and supply possibilities, 
when matched against projected demands to the year 2000, also do not 
indicate a general tendency toward greater scarcity. There will, indeed, be 
supply problems for particular resources at particular times and places; but 
technological and economic progress, building upon an ample and diversified 
resource and industrial base, gives assurance that supply problems can be met. 

For the more developed countries, particularly in western Europe, where 
the data are reasonably good, the trend is not unlike that for the United 
States.
 

For the underdeveloped countries of the world available evidence is far 
from conclusive, but it does warn against easy generahzations that these 
countries are either about to run out of raw materials or are going to experi
ence an economic take-off right away because of plentiful supplies of food, 
energy, and raw materials. The picture is mixed: quite favorable for energy 
commodities, less so for food. For some less developed but heavily populated 
countries the race between food and people apparently will be a close one. As 
with the United States, only more dramatically, much will depend on the rate 
at which technological advances can be broadly applied and on the ability to 
keep open the channels of world trade (1). 

From this overview we turned to the difficult exercise of projecting re
source demands by major world regions. Based on the most recent high 
population projections of the United Nations (3.295 billion in 1965 projected 
to 4.551 billion in 1980 and 6.994 billion in 2000), our rough estimates of 
the materials which would be consumed in the year 2000 were made under 
each of the following assumptions: 

1. The trends in resource consumption during the past decade continue 
for the next 35 years in the major regions of the world. 

2. The average per capita level of consumption for the world as a whole in 
the year 2000 is at the level attained in the United States in 1965. 

3. The average per capita level of consumption in the world in 2000 
reaches the level attained by western Europe in 1965. 
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FoodSupply 

Tables I and 2 summarize our projections for major world regions, first for 
calorie consumption of food and, second, for consumption of energy in 
metric tons of coal equivalent. For food, it is interesting to note that the 
consumption trends of the decade mid-1 950's to mid-1960's projected ahead 
to the year 2000 (Table t, Column 3) indicate a total only about 10 percent 
less than what world consumption would be if everyone had the number of 
calories per day that the average U.S. citizen had in 1965. However, special 
warning is necessary here. Large and serious deficiencies in animal proteins 
and vitamins would remain in the world's average diet even if the gap in 
calories were filled. Figure 1 shows how much lower are the values of the 
estimated food supplies in the LDC's than those in the developed countries-
These differences are due largely to deficiencies in high-value animal prod
ucts-meat, fish, milk, and eggs-in the diets of less developed countries. 
Therefore, even the rate of increase of the JO-year base period of the mid
1950's to the mid-1960's (Table 1, Column 3) would not wipe out dietary, 

TABLE 1 

Projections of Calorie Consumption in the Year 2000 Compared 
with Prewar and 1965 Actual Consumption 

(billionsof caloriesper day) 

Calorie Consumption 
Actual in the Year 2000 ifb 

World Is World Is 
Trend of at U.S. at West 
1952-56 1965 per Europe 

to Capita 1965 per 
1963-65 Consumption Capita 

Prewar 1965 Continues Level Level 

World 5,200 7,800 19,800 22,100 21,100 
Northern America 460 680 1,190 1,190 1,130 
Latin America 280 640 2,350 2,170 2,060 
Western Europe 750 980 1,440 1,230 1,170 
East Europe and U.S.S.R. 8 0 0a 2 ,6 00 a 1,7201 ,1 0 0 a 1,800 
Communist Asia 1,400 a 4,400 4,2001 ,1 0 0 a 2 ,9 0 0 a 
Noncommunist Asia 1 ,4 0 0 a 2 ,2 0 0 a 7 ,0 0 0 a 8,500 8,100 
Africa 4 0 0 a 7 1 0 a 2 ,2 0 0 a 2,700 2,600 
Oceania 36 60 110 110 100 

avery rough estimate by the authors. 
bUmted Nations' population projections multiplied by levels of consumption as 

indicated (see text). 

Sources: Prewar and 1965 actual: United Nations' population data multiplied by 
indicated consumption levels from (2, 3, 4). 
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TABLE 2
 

Projections of Energy Consumption in 2000
 
Compared with 1938 and 1965 Actual
 

(billions ofmetric tonsof coal equivalent) 

Energy Consumption in Year 2000 if 

Trend'in-- World Con World Con- -
Consumption sumption Is sumption Is 

from 1955 at U.S. 1965 at West Europe 
1938 1965 to 1965 per Capita 1965 per 

Actual Actual Continues Level Capita Level 

(1) (2) (3) 

World 1.79 5.5 40.5 67.6 23.7 
Northern 

America .71 204 6.45 3.64 1-27 
Latin America .039 .20 2.01 6.63 232 
Western Europe .56 1.09 3.84 3.77 1.32 
East Europe 

and U.S.S.R. .30 1.23 10.98 5.51 1.93 
Communist Asia .027 -32 6.42 13.5 4.74 
Noncommunist 

Asia .112 .39 9.94 26.1 9.14 
Africa .023 .093 55 8.36 2.92 
Oceania .018 .061 .33 .34 .12 

Sources. Special tabulations of world energy use done at Resources for the Future, 
Inc. (Washington, D.C.) from United Nations and other data sources 

deficiencies; and there could also be considerable difficulty in maintaining for 
the next 30 years the rate of increase in food output and consumption 
achieved in the base period. However, the near tripling of food output by 
2000 that is required by a doubling of world population and a one-third 
increase in per capita output does not appear beyond the range of possibility 
in terms of sheer calories. 

The chief hope for achieving such a target hes, of course, in the application 
of technology and management in countries at early stages of development. If 
the less developed countries could attain the yields in basic crops already 
achieved in North America, Europe, and Japan, the much laiger world popu
lation at the end of the century could be provided with an adequate supply of 
calories. If the future levels of yields in the less developed countries equalled 
those expected in the developed countries, the LDC's would have grains 
above their requirements for food. This grain surplus could then be a source 
of more proteins if used for animal feed. Additional increases in output may 
be secured by cultivating new lands, particularly in Africa and South Amer
ica, but this is generally less promising than better cultivation as a source of 
additional food. 
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(Price-weighted indices, world' average for all food, 
1948-52 = 100) 

I I 

North America 	 1953-57 

1963-65 

1934-3 __._-


Oceania 1953-57
 
1963-65 1 9"s 
1934-38 

Western Europe 1953-57 - , 

1963-65 

TOTAL: 1034-38 

Three regions above 1953-87 

1953-65 
I I 

TOTAL 1934-38 

Four regions below 1953-57 

1963-5 

1934-38 

Latin America 	 1953-57
 

1963-65
 

1934-38 

Near East 	 1953-57
 

163-65
 

1934-38 

Africa 	 1953-57
 

1963-65
 

1034-38
 

Far East2 1953-57
 

1963-65
 

0 50 100 150 200 250 300 350 

1. Excluding USSR. eastern Europe, and mainrland China 
2 Excluding mainland China 

Figure 1. Estimated values of food supplies per capita by world regions, 1930's to 
1960's. 

Sources: (5, 6). 
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Many things will be required for a rapid advance in crop yields: more 
water for irrigation and more skillful application of that water, land drainage 
in many places, better seeds and methods of cultivation, more fertilizers and 
pesticides skillfully applied. Also required are a host of social, economic, and 
institutional changes, most importantly the shift from subsistence agriculture 
to the market economy. The "Green Revolution" requires heavy application 
-of-.purchased -inputs,--such- as -fertilizerrpesticides hybrid-seeds, and- often
machinery and fuel. More favorable land tenure arrangements; the incentive 
of adequate prices for crops; extension and educational programs; adequate 
credit; better handling, storage, and distribution systems will be needed. Suit
able combinations of measures which are designed specifically for both the 
soil conditions and the social situations in each less developed region are 
called for. 

The problem posed by rapidly increasing populations is to make the neces
sary cultural and technical changes rapidly enough to stay ahead of the prob
lem and raise standards of living at the same time, Few countries have at
tained increases in farm output of more than 4 percent per year; none of the 
developed countries has exceeded 4 percent for more than 5 or 6 years; yet a 
3 percent annual increase in population wipes out most of even such a rapid 
rate of improvement. That the less developed countries can attain even 
greater rates of advance is shown, however, by Mexico's achievement in the 
last 14 years- 1952-1966: a phenomenal 6 percent annual increase in agricul
tural output outdistanced a population growth rate of 3.33 percent per year, 
making possible an increase in farm output per capita of 2.5 percent annually. 

The returns from India and a few other countries indicate that new seeds 
recently developed, in combination with other factors, have greatly raised 
yields where they are most needed. The story of miracle rice and wheat is 
beginning to unfold. More extensive utilization of world fisheries is helping to 
raise the level of protein nutrition in the world, as world catches rise about 6 
percent per annum, nearly three times as rapidly as other foods and feeds. 
Resort to algae culture, and even petroleum and coal, as food sources may 
become practicable with further scientific and technical improvements. How
ever, for the next few decades at least, the world cannot count on these 
farther-out possibilities for large contributions to its food supplies. 

Institutional and material changes in production methods in the less devel
oped countries could provide sufficient food in nearly all regions of the 
world. There are, of course, local situations in which the resource base is 
severely limiting, but few of these are likely to be so restrictive as to prevent a 
high degree of self-sufficiency. Some of the highest ratios of population to 
land (total area or agricultural land area) are in Japan and western Europe 
(see Table 3); yet these regions produce an average of about 80 percent of 
their food supplies. The cost of the imported 20 percent of the food supplies 
for these areas is about equal to the cost of their fuel imports, requiring 15 to 
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Indicators of Pollution Sources
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General Indicators Specific Indicators Z 

Area 
(000 sq. km.) Population 

Population 
Densty: 

No.jSq. Kin GNP (1966) 
Energy 
Coi- DDT and 

Forti-
lizer 
Con-

Paper
and 

Board 
0 

sump. Other sump./ Con-
Per per Hydro- Agr. sump, 

Percent Hectare Cap carbon Area per > 

Country 
or Region Total Ag I 

Total 
1965 

of Em-
Percent ploy. in 
Urban Nonagr. 

Total 
Area 

Agr. 
Area 

Total 
(billion 
dollars) 

Per Cap. 
(dollars) 

of Agr. 
Area 

(dollars) 

(metric 
tons, 
1965) 

Imports 
(tal kg., 

1968) 

(kg,/ha. 
1966-
1967) 

Capita 
(kg,) 

(1967) 
n 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 
AFRICA 

Congo Republic
Ethiopia 

2345 
1222 

510 
810 

15.6 
22.6 

22a 

... 

31 
12 

7 
18 

31 
28 

1.73 
1 48 

108 
64 

34 
18 

.064 

.010 
-

1,08 
.04 
.-

4 
,5 

Kenya 
Liberia 

583 
ill 

56 
40 

9.4 
1.07 

S 
... 

12 
20 

16 
10 

170 
27 

1.14 
.229 

116 
210 

200 
57 

.141 

.267 
1.05 
.. . 

6.4 
. 

4
2 

> 
t" 

Nigeria 924 220 58.0 160 20 63 260 4.60 77 210 .048 -. .3 .7 
So. Africa 1221 1020 17.9 4 7 d 71 15 18 12.0 578 120 2.76 1.46 40 35 
Sudan 2506 310 13.5 80 22 5 44 1 .3 3C 1040 43c .085 46 1.6 9 
MIDDLE EAST 
U.A.R. 
Iran 

1000 
1648 

28 
180 

29.6 
24 5 

38d 
39f 

45 
43 

30 
15 

1060 
140 

4.88 
6.64 

165 
263 

1700 
370 

.36 

.83 
3.61 
5.31 

109 
2.6 

6 
4 

Iraq 449 110 82 44 50 18 75 2.20 262 200 .63 1.42 .6 1 6 
israel 20.7 12 2.56 78S 88 124 210 3.92 1490 3300 2.25 .50 33 43 
Kuwait 16.0 1 .01 48 ... 99 30 - 1.70 3460 - 7.3 05 ... 25 
Saudi Arabia 2253 20? 6 8 •.. 22 3 340 1.12 c 172a 560? .54 .12 5? .11 
Turkey 781 540 31.1 26 d 28 40 58 10.4 326 190 .37 1.60 3.5 7 

k.) 
k0 
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General Indicators Specific Indicators 

Area 
(000 sq. kin.) Population 

Population 
Density.
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Paper 
and 
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tons, 
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(mil kg., 

1968) 
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1966- (kg.)
1967) (1967) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 
ASIA 

China-Taiwan 36 9.0 12.4 .-. 53 344 1400 3.14 245 3500 66 72 269 23 0 
Hong Kong 
India 

1.0 
3268 

.1 
1770 

3.7 
487 

738 
18 

93 
30 

3700 
149 

-
270 

1.17 c 

43.8 
335 c 

88 
-

250 
.60 
.15 

2,9 
21.9, 

. 

7.0 
29 

1.4 . 
Indonesia 
Japan 
Philippines 
Thailand 

1904 
370 
300 
514 

180 
69 

110 
110 

105 
98 
32.3 
30.7 

13g 
68 
30d 

18d 

34 
73 
43 
22 

55 
265 
108 

60 

580 
1400 

290 
280 

10.6 
98 

9.0 
4.65 

99 
990 
268 
147 

590 
14000 

820 
420 

13 
1,93 

.21 
.12 

(li)
37 3 

11.48 
4.65 

1.1 
307 

is 
54 

.6 
88 
7 
3 

> 
1 

0 
'4 

LATIN AMERICA 
a 

Mexico 
Nicaragua 

1973 
130 

1030 
18 

44.1 
1.72 

5 1 d 
41c 

48 
41 

22 
13 

43 
95 

21.7 
.60 

493 
349 

210 
330 

1.10 
.25 

1.51 
392 

4.3 
12 

20 
7 

Argentina
Bolivia 
Brazil 
Chile 
Venezuela 

2777 
1099 
8512 

757 
912 

1380 
140 

1370 
140 
220 

22.4 
3.7 

81 
8.6 
8.7 

63 h 
35' 
45 d 

68d 

679 

82 
35 
48 
74 
71 

8 
3 

10 
11 
10 

16 
26 
60 
60 
40 

18.7 
.67 

27.7 
5.14 
7.9 

818 
178 
333 
576 
879 

140 
50 

200 
370 
360 

1.41 
.22 
38 

1.12 
3.2 

.St 
(01) 
8.02 
(.54) 
(.4'0) 

.4 
i 

1.9 
11 
2 3 

30 
2 

10 
20 
29 

-



EUROPE, AUSTRALIA 
2180 3200 3.3 (249) 99 80

France 547 340 48,9 63? 82 89 	 140 108 262 109560 20.7 1660 9400 3.7 (3,4036 22 12.3 541 91 342Netherlands 	 171222 2850 6000 2.7 40 10837 7.7 77 88 17 210Sweden 450 
'United Kingdom 244 1502 54.4 77C 96 233 	 3609 106 1940 7100 5.3 (66) 1101 117 

68 41 60 2.93 1020 620 2.4 ... 61 66 
70 47 2.88 468Ireland 

100 6.6 764 770 .90 A4y 30 22Greece 	 132 86 86 438 47 65 
Gre6e3ce 2.6 73 2 108 29 2S 30 

Spain 505 300 31.6 57 6 6 0 4.6 73 80 36 4,13 7272 299 z31.5 4 9 d 58 101 160 *-. (600) 3.6 4.1Poland 313 200 
48k 	 67 10 38 ... (1000) 3.8 (163) 10 24
 

U.S S.R. 22402 6100 231 

90 1.5 109 25.2 2170 2509 47 284 117 £04 

Australia 7687 1000? 11.3 828 

21 45 760 3860 1700 9.7 3345 29 232 
US. 9363 4400 195 70d 94 


.28 ... 3.4 4.5
A112 LDC's 66000 15800 1530 24 32 23 97 218 150 c 140 	

12720 	 78 1170 1800 1300 500 ... 35.6
AU2 DO's asooo &700 675 &5 &4 

()or? 	 = incompleto, doubtful data. Sources
 
.=
unavailable. Cols. 1 and 2 (7,Table I with some adjustments See reference 1.). 

notaornputd (rlatv ly meanigzss>. Cotl. 3 (8), C. 

'Sum of "Arable land and land under permanent crops" and "Perma-	 Col 5 (7,Table 5)
 
Col. 6 Col. a Col 1.
nent meadows and pastures." Omitted are "Forested land," land "Unused 


but potentially productive," and "Built-on area, wasteland and other." Col. 7. Col. 3 - Col. 2.
 
The figures are rounded and in some cases adjusted downward because of Col. 8and 9. (10).
 
the obvious difficulties of drawing a line between "pastures" and "waste- Col. 10 Col. 8 - Col. 2.
 

the Future computatins from U.N. and other CCol. 11. Resources for 	 fland," particularly where data are footnoted "rough grazing." 	 metre tongof hard coal equialet).
2	 data (data i 
2Except centrally planned economics (inclhding Yugosiavia among the 


Col. 12 Compiled from export data of principal producing countries

centrally plannded) 


3Agnicultural use n 1966, as reported to U.N. Food and Agiculture which publish detailed tables by commodity and country of import. (Com
piete data was available for U S. (1968) and Japan (1967), DDT data only,

Organization Other major insecticide cx-
OAgaicultural use in 1963, as reported to U.N. Food and Agiculture for France and West Germany (both 1968)) 

for which such detailed export data were not available includedporters,Orgatmation. 
Netherlands, United Kingdom, Switzerland, and the Soviet Union. Data on 

AEstrnated total consumption in all uses, 1968 (U.S. Department of 
chlorinated hydrocarbons reported "used in or sold to agriculture' in 1966

Agrculture estimate). 
taken from tie U.N. Food and Agriculture OrganizationsProductona- 1957 e-1956 -1950 	 were 

b- 1962 f-1966 -1964 Yearbook 1967 (7, Tables 143-148), although in most cases they appeared
 

c -196 3 
 g-1961 k- 1959 to be incomplete. 
Col 13. Compiled from (7, Tables 134, 136, and 138) and Col. 2.d-1960 b-1947 

Col 14. (11)
 

to
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20 percent of their foreign exchange annually. This situation appears to pose 
no serious problem; nor does shipping, for the food tonnage is only about 15 
per.cent of that of imported fuels. 

The food imports of the developing countries are much smaller in the 
aggregate than those of the developed countries, about $6 billion as against 
$20 billion, but their food imports require about the same 15 percent of their 
-very--limited-foreign-exchange. -Unless-catastrophic changes-ociff-i "tht-fAti 
of progress shown by the LDC's in the past 15 years, food imports should not 
be of unmanageable dimensions,* 

Energy Resources 

The outlook for energy resources is brighter than that for food. By the 
year 2000 world consumption of energy will quite possibly be about five 
times what it was in 1965. World consumption of energy in 2000 at the U.S. 
level in 1965 appears unattainable even though rates of increase in nearly all 
other parts of the world, and especially in the less d~veloped areas, are ex
pected greatly to exceed that of the United States during the next 30 years. 
The extrapolation of recent trends in energy consumption in the world does 
indicate that by the end of the century world consumption could be above 
the levels obtained in western Europe in 1965, with only Africa falling much 
below this level. (See Table 2.) 

Will reserves be adequate for such an expansion of consumption? World 
reserves of fossil fuels (coal, oil, and gas) are estimated at 3 to 4 trillion tons 
of coal equivalent. ThIs is about 500 times current annual consumption, and 
about 100 times the rate of consumption projected for the year 2000. Addi
tional energy will be available from fissionable materials, for which reserves 
are estimated to contain several times as much energy as reserves of the fossil 
fuels, assuming that "breeder" reactors can be perfected. If fusion reactions 
using hydrogen are developed, they are expected to open up energy resources 
many times those of fossil fuels or fissionable materials. 

Minerals 

Reserves of the major metallic minerals, such as iron, aluminum, manga
nese, and copper must also be assessed. New discoveries, resort to lower-grade 
ores, and improvements in mining and processing should make it possible to 
support a growing population and an increasing industrialization during the 
coming decades. Reserves of metals are not as well known as those of energy 
materials, but it is clear that available quantities of iron, aluminum, and 
manganese will supply all projected needs for the next several decades at little 
increase in cost, and that more remote or lower-grade reserves can cover all 

See also T. W. Schultz, "The Food Supply-Population Growth Quandary," in this 

volume. 
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conceivable needs much farther into the future. The prospects are less clear 
for copper, lead, zinc, and many minor metals because of the conditions of 
occurrence and lack of adequate data on deposits already discovered. Of all 
metals and several important nonmetals, however, adequate supplies at 
present costs will be dependent-in the future as they have been in the past
on new ore discoveries,.continued technological advance, and maintaining a 
world trading and investment system that enables the countries lacking partic
ular mineral resources to draw upon those which have them. Advancing tech
nology and changes in the relative prices of different metals will no doubt 
bring about substitutions of one metal for another, and of plastics and other 
more abundant materials for metals. These shifts will help prevent severe 
shortages. If price rises occur, they can be met by increased recycling of junk 
materials and other conservation measures that have a large potential for 
increasing the life of ore reserves. 

Although the ultimate depletion of mineral reserves is theoretically inevi
table, it is very difficult to say anything scientific about the prospects. For 
most minor minerals, data on reserves is extremely meager. For the major 
minerals, total depletion will come only after the world has changed so much 
in technology and culture that any forecast by the present generation would 
probably be irrelevant. 

Forest Products 

Of the major raw materials, our indicators of scarcity register grounds for 
apprehension and concern only for forest products, especially saw timber. 
The world will probably want a doubling or more by the year 2000. This may 
strain the world's capacity to produce, so that prices for timber products will 
force an even greater resort to substitute materials and unexploited forest 
zones than we have so far seen. However, the U.N. Food and Agriculture 
Organization (FAO) data indicate that half the world's output of saw logs 
and 37 percent of its total wood came from northern America and Europe in 
1965, although forest acreage in these two areas was only 22 percent of the 
world's total. If other forested areas can be brought into more intensive 
production, the future situation could be greatly eased. Tropical hardwoods 
and the introduction of faster growing species, including hybrids, in other 
areas are large potential resources. They would add a bit of optimism to the 
picture, as would improvements in cutting and management practices in many 
parts of the world. 

WaterSupplies 

The outlook for water supplies is difficult to assess on a world scale 
because of lack of statistical information on which to base projections. Fur
thermore, water statistics by countries or world regions mean very little; 
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water demand and availability has to be examined on a smaller scale by river 
basins and even subbasins. Obviously, water is in short supply in the dry and 
ard parts of the world, some of which are rather heavily populated. Floods 
constitute the main problem in other places where agricultural land and cities 
are subjected to devastation from excessive runoff. The problem boils down 
to one of adjustment of population and economic activities to the hydrologic 
situation in various places. 

A number of possibilities exist for augmenting water supplies. Additional 
storage reservoirs can be constructed; evaporation and irrigation canal losses 
can be checked; water-consuming trees and plants can be removed; water can 
be recycled in industry; salt or brackish water can be substituted for fresh 
water in cooling and certain other uses; water prices can be raised to curtail 
consumption; whole river systems can be interconnected; surface and ground 
water sources can be integrated for more economic use; and so on. In many 
streams pollution abatement would yield large amounts of higher quality and, 
therefore, more usable water than is now available. Large gains can be made 
by legal and institutional changes which would result in some reallocation of 
water use away from irrigation, which in the United States comprises more 
than 90 percent of total withdrawals from streams, toward industrial and 
other much higher value uses. Possibilities for desalinating water exist, but 
costs are still so high at present that economic use cannot be expected in 
more than a very few places. It appears that the major water problem in most 
places for the future will be maintaining and improving its quality, especially 
in densely populated metropolitan and industrialized regions. 

THE PROBLEM OF QUALITY 

We have seen that the know'n quantities of natural resources in the world 
are sufficient to feed the projected populations to the year 2000, if the 
requisite changes, particularly in agricultural methods, can be brought about. 

.WhI sorme of our assumptions may be on the liberal side, others are conser
vatih~e; for eiample, v~e have made no allowance for the increase in land that 
may become available for food production when machinery is substituted for 
animals as a source of power. Nor have we mentioned increased yields of food 
per food-producing animal-a'source of large gains in the meat, egg, and 
milk-producing industries of the United States in the last few decades. 

However, the changes we have assumed require the use of large quantities 
.of fertilizers, pesticides, and-in many areas- water to bring output per hect
are up to United States and European levels of output. These changes will 
produce burdens on the natural environment which are potentially quite 
serious. The "quantity" problem may be solved at the cost of raising difficul
ties with "quality." 
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Pesticides have already produced catastrophic impacts on many species of 
birds. Both the insect-eaters and birds of prey, such as the osprey and the 
American eagle, appear threatened with extinction by the effects of DDT and 
other long-lived insecticides. While the effects are heavily concentrated in the 
countries that use them most, particularly the United States, the nondegrad
able nature of these pesticides and their gradual worldwide dispersion means 
that their damaging effects will continue to spread and be greatly accelerated 
if other countries use them in anything like the quantities used in the United 
States. Limiting or even stopping the use of this type of insecticide seems 
imperative in the not-too-distant future; the impact on less developed coun
tries may be serious, particularly as it may affect control of-certain insect
borne diseases. 

Other drastic impacts on the environment are to be expected from both 
increasing populations and adoption of new technologies. Primitive agricul
ture is notorious for its destruction of the soil through overgrazing, single-crop 
cultivation, and burning of vegetative cover. Larger populations intensify these 
problems, but new problems often result from the introduction of new tech
nologies and new crops. Fertilizers may produce problems of soil salinity or 
eutrophy of watercourses and lakes. New plant species may be more vulner
able to disease or drought. 

All the major sources of change-larger population, increased urbanization, 
new technologies, and higher levels of living-tend to create scarcities of the 
"new" resources of fresh air, pure water, and open space. New in the sense 
that they have not been allocated in the market place, have not borne a price, 
and therefore have not been subject to care and economizing, these resources 
pertain to "quality of the environment." Generally taken for granted, they 
are only gradually coming into the realm of measurement, analysis, and pub
lic policy. 

Air Quality 

Air quality has diminished rapidly as a result of urbanization, higher living 
standards, and modern technology. Urbanization, which is increasing much 
more rapidly than total population, is correlated with higher levels of per 
capita production (Figure 2) which in turn is closely correlated with higher 
fuel use (Figure 3). Mineral fuels which provide heat, electricity, and trans
portation have been the principal detractors from air quality. In some Ameri
can cities the motor car is charged with producing as much as 80 percent of 
the total air pollution. In other areas, the principal polluters are ore smelters, 
blast furnaces, pulp mills, or steam plants for generating electricity. A quick 
index of overall air pollution is the consumption of mineral fuels, although 
the degree of impact depends on specific local conditions, including the 
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Figure 2, Per capita GNP and percent of population in urban areas. 
Source: Table 3. 

nature of the fuels used, the equipment used in their consumption, and the 
local airshed conditions. Whatever the sources, air pollution is likely to in
crease with great rapidity. 

Pure Water 

Pure water has long been recognized as a kind of resource as cities, irriga
tion agriculture, and some mining areas have faced problems of adequate 
supply and potability. Today water is a resource of increasing problems as 
populations grow, cities become larger and more densely populated, and 
water-polluting industries multiply. 
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and other devices to limit damage they cause to the environment. Cities face 
increasing costs for treatment and storage of water supplies and for sewage 
treatment plants. 

Space andDensity 

$pgc as a reqiske for piQduction, housing,-and the amenities ofliving has-. 
been recognized as a resource since early days; land and building rents have 
allocated it with a strong hand. What is beginning to be recognized now is the 
importance of common spaces-streets, parks, and the like-and of the spatial 
relationships among uses; i.e., the planning of employment, residences, trans
portation routes, etc. so as to minimize costs and congestion and to maximize 
amenities and conveniences. The growing size of modern cities, the increase 
of automobile traffic, plus the growth of slums, congestion, and disorder 
attest to the need for increased attention to planning for orderly city growth 
in developed and less developed countries alike. 

IndicatorsofPollution 

The two general indicators of pollution sources, or latent environmental 
degradation, are population density (especially urban population) and gross 
national product (GNP) per capita (which is generally a result of industrializa
tion). As a country or region moves toward higher levels in these two re
spects, it becomes increasingly likely to undergo environmental deterioration 
(air and water pollution, solid waste disposal problems, crowding, etc.) unless 
countervailing measures are taken to prevent or abate these harmful effects 
on the environment. 

In Table 3 we have gathered some of the indicators of pressures on the 
natural environment for a wide cross-section of developed and less developed 
countries, and for all the developed countries, and for the less developed 
countries taken together (except the communist nations). In the first set of 
columns are population density, urbanization, and gross national product. 
Population density and GNP are calculated in relation to agricultural area as 
well as to total area of each country, in order to show pressures on land that 
is more intensively used. Mere surface area has limited relevance to either 
production or pollution problems, especially for such countries as Egypt, 
Brazil, and Australia. 

It can be seen that, contrary to Malthus' thesis, there is little if any correla
tion between population density and levels of income. Although incomes are 
low in densely populated countries like India and the Philippines, equally low 
incomes .are found in countries with low population densities, such as the 
Congo or Brazil; moreover, some of the highest income levels are in the 
countries with the greatest population densities, such as Japan and the 
Netherlands. The last two lines of Table 3 show that there is no overall 
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significant relationship between the level of income and availability of land. 
There are, however, wide differences in urbanization and in output per capita 
and per hectare between the developed and developing countries. These dif
ferences contribute significant burdens on the natural environment. As Figure 
2 shows, urbanization and high incomes are positively correlated. Both move 
up together, causing pollution problems to rise at a far greater speed then 
urbanization alone. 

Population increase, particularly at the rapid rates now experienced by 
many less developed countries, makes an adequate response to these changes 
more difficult. Excess population and underemployment on farms rise not 
only because of improving farm technology but because of a rise in the total 
population. Urban populations rise under double pressures at rates sometimes 
as high as 10 percent per year, creating severe problems of planning,'as well of 
capital accumulation to provide a decent living environment. 

The last four columns of Table 3 show some indicators of particular types 
of pollution: fuel consumption as the principal source of air pollution; paper 
and board consumption as an indicator of solid waste problems; and fertilizer 
and insecticide use as an indication of land and water pollution arising from 
agriculture and health measures. Other indicators which might be used in
clude wastes discharged into streams and lakes, scrap metal output, sulfur and 
other pollutants discharged into the air. Each of these specific indicators of 
pollution, as well as many others, is more or less closely associated with the 
two general indicators, population density and production. 

In Figure 3 the relationship between GNP per capita and energy consump
tion is shown. The correlation is rather high, and the regression line is steep, 
showing that per capita energy consumption rises about fiftyfold for a ten
fold increase in per capita GNP. Figure 4 shows a similar relationship between 
GNP and paper usage. Similar diagrams could be drawn, relating other specific 
measures of pollution to GNP per capita, population density, or some other 
aggregate. It seems clear from Figures 3 and 4 that rising income levels tend 
to add pressure on resources-both in quantitative and qualitative terms
more rapidly than does increase in population. Yet we know that higher 
incomes also add to the ability to combat pollution and produce substitute 
materials. 

CONCLUDING REMARKS ON RESOURCE POLICY AND MANAGEMENT 

We have tried thus far to outline major trends and prospects for resource 
commodities and the natural environment under the impact of continued 
rapid population growth. We have traced this impact in quantitative and 
qualitative terms, recognizing from the outset that the two are closely inter
connected in the real world. Our major attention has been on world regions 
and especially economically less developed areas. 
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Figure 4. Per capita GNP and per capita consumption of pulp and paper. 
Source: Table 3. 

Developed Countries 

In the perspective of the next 3 decades, our projections of demand for 
resource commodities compared to our review of supply possibilities add up 
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to a mixed outlook. The more developed countries and areas should be able 
to accommodate the maximum population growth projected for them with 
due allowance for increasing levels of living, at least as far as quantitiesof 
resource products are concerned. This accommodation will not happen auto
matically, however. Scientific and tecmological advance will have to continue 
so that new sources of certain resources can be found and utilized and so that 
cheaper and more plentiful substitute materials can be made available; the 
channels of world trade will have to be kept sufficiently open so that raw 
material requirements that cannot be met domestically can be satisfied by 
imports; careful planning and adequate development investments will con
tinue to be necessary, as will expanded programs of conservation. But there 
should be enough of the essential raw materials to permit the more developed 
regions to cope with population increase through the remaining decades of 
this century, and probably well beyond that. 

Eventually any positive rate of population increase will lead to the ab
surdity of no more standing room on the earth's surface. Long before this 
comes about, social, psychological, or even biological checks to population 
increase will no doubt have occurred. It is the task of foresight and planning 
to set in motion activities which will make more extreme reactions and cor
rections unnecessary. The recent policy statement of President Nixon regard
ing population and family planning indicates the growing concern of national 
leaders with the problems of "overpopulation" even in the United States. 

Less Developed Countries 

For the less developed countries the outlook in the quantitative sense 
cannot be as favorable; it will remain in doubt, awaiting the success or failure 
of measures to check population growth, and programs to increase the supply 
of food, energy commodities, and other items. We come to the conclusion 
that the outlook is not as dark as it is frequently painted although the 
possibility of securing enough food for the underfed 2 billion or more people 
will remain in doubt for some years to come. Well-conceived plans and stren
uous efforts will be necessary, primarily in the poor and less developed coun
tries themselves. Of course, technical and financial assistance from the 
wealthier nations can help. 

Resources 

In energy and metal commodities the outlook is more favorable, based on 
recent production trends and on the outlook for discoveries and develop
ment, although even here there will be difficulty at times with regard to 
particular items. For purposes of human consumption, industry, and agri
culture there appears to be enough of sheer global water supply; the issue 
resolves itself into one of investment, management, and conservation accord
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ing to the local situation. Changes in policy and patterns of consumption will 
be necessary in many places if water supplies are to be adequate and cheap. 

For some time it has been fashionable to say that although the outlook for 
resource quantities can be moderately optimistic even in the poor places, the 
prospects are overwhelming that everywhere the quality of the resource base 
itself will deteriorate at an alarming and accelerating rate. Comprehensive 
-statistics- which--would- indicate -the-rends-in--the -condition- of thenaturat 
environment of land, water, and air are hard to come by. 

EnvironmentalQuality 

It is a matter of common observation that environmental quality in the 
great cities of the world, both in the developed and less developed regions, 
has deteriorated and that air pollution, water pollution, and landscape degra
dation have increased. At the same time planning and investment in preven
ive and treatment measures have improved so that human health and life 

expectancy may be more favorable now than at any time in the past. How
ever, we must not forget that health conditions in any earlier period used for 
comparison were wretched. 

We have tried to present statistically the two basic and overriding trends 
which, at least in an incipient way, make for pollution and environmental 
quality problems. We have arrayed a number of countries from the different 
regions of the world on scatter diagrams which indicate that the more densely 
populated and the more highly industrialized countries have the incipient 
conditions for greater environmental pollution. Less industrialized and less 
densely populated countries can gauge from the diagrams their own likely 
path toward pollution as they grow in population and industry. Trends in 
population density and production (or income) per capita are the general 
indicators of incipient pollution; statistics on fuel consumption, newsprint 
consumption, and use of DDT and pesticides are among the more specific 
indicators. All of these are associated with higher levels of economic develop
ment. 

Whether the developed countries are actually experiencing more-or less
environmental pollution than less developed ones is a complex question. 
If investment and other efforts to abate or prevent pollution were the same in 
both, then environmental conditions would no doubt be worse in the more 
developed places. As things stand now, however, people in the less developed 
regions seem to be worse off. Their water supplies areusually less pure, both 
solid waste and sewage problems are severe, housing conditions very bad, and 
public health levels low. Densely populated urban slums and poverty-stricken 
rural villages alike are characterized by physical environments of generally 
poor quality, although specific conditions vary from one situation to another. 
In the large cities of less developed countries air pollution and congestion will 
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typically be worse than in villages, but public health services, water supply, 
and job opportunities will be better. 

We have spoken of incipient pollution, the conditions in which deteriora
tion of environmental quality is likely to occur. These are potentials that can 
be circumvented or offset to a considerable extent by preventive and correc
tive measures, most of which will require planning and investment, public and 
private discipline, and a willingness to make sacrifices. Clearly it will be 
helpful for statistical indicators of environmental quality to be improved and 
extended as a basis for working out better policies and action programs. More 
complete information might make it possible to demonstrate a clearer rela
tionship between population density and industrialization as indicators of 
incipient pollution on the one side and the amount of investment in preven
five and corrective measures necessary to maintain a particular level of en
vironmental quality on the other side. 

In any such relationship between population and industrial density and 
expenditures on pollution abatement, certain underlying factors will be im
portant. The attitudes of people toward waste creation and handling, as well 
as the habits and standards they follow, will have considerable effect on the 
quality of the environment. Some individuals and some nations seem to be 
almost instinctively tidier and neater than others. Pollution prevention and 
abatement is done largely through private action as a matter of course; waste 
paper is not thrown carelessly on the ground; food, building materials, and 
many other things are more completely utilized; police powers in the interests 
of public health and welfare are more acceptable; and so on. Some cities, 
states, and countries are much more inclined to legislate and enforce stan
dards of environmental quality or to provide incentives for private individuals 
and groups to undertake mitigating activities. The reasons for these differ
ences of attitude and behavior lie deep in the traditions, mores, and percep
tions of longer-range social consequences. The structure and emphasis of 
religious beliefs may even have a bearing on the matter; certainly the sense of 
aesthetics is relevant. Much of this problem can be summarized by discovering 
how much awareness a particular group has of the requirements of ecological 
balance and the consequences of upsetting the balance by permitting an 
overload of waste residuals to be injected into the system. 

Solutions to the problems of natural resource quantities and environ
mental qualities call for both government and private actions of a high order. 
In virtually all countries, discovery, development, and conservation of most 
minerals involve much government support and control; this involvement 
often provides severe tests of a government's ability to act in the public 
interest. Effective use of agricultural resources requires great efforts in public 
education, reform of land tenure systems, road-building, dam-building, and 
often price adjustments. Dealing with the problems of environmental quality, 
particularly in the cities, places-supreme tests on municipal as well as higher 
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levels of governments-tests which no governments in this country or any 
other have fully met. The most urgent challenge of economic development is 
the creation of more adequate political and social institutions for producing 
resource commodities and maintaining a natural environment of high quality. 
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VII 
The Food Supply-Population
 
Growth Quandary
 

Theodore W. Schultz 

The steeply rising population curves raise anxious doubts about the supply of 
food, doubts that loom large over the low income countries. A larger share of 
the resources of these countries is required to produce food than in the high 
income countries. This fact has obvious implications for the rest of the econ
omy, including the availability of resources for schools and health facilities. 
The rapid growth in population implies that even more scarce resources may 
have to be allocated to the production of food. It also implies that household 
savings which are spent on children are not available to increase the stock of 
physical capital. In view of the seriousness of the scarcity of resources in low 
income countries, the critical unsettled question must be faced: Is the food
producing sector of these low income countries capable of increasing the 
supply of food enough even to keep up with the demand for food arising 
from the rapid growth in population? 

Using an economic approach, I shall examine mainly the interacting supply 
and demand developments of food. As per capita income rises, the rate of 
increase in demand is even higher than the rate of population growth because 
the income elasticity of the demand for food is relatively high in poor coun
tries. On the supply side, I shall extend the analysis to include the contribu
tions of scientific and technical research to agricultural production. This re
search. will be considered in terms of cost and returns and thus treated as an 
investment activity. Because the food-producing sector can and should con
tribute to economic growth, this analysis will not exclude the possibility of 
going beyond merely staying on a par with hunger (1, Preface). 

There are difficulties aplenty whatever the approach. There are the practi
cal short view and the troublesome long view. In the minds of many who are 
concerned about the population problem, the approach of economies fails to 
face up to the really long-run implications of population growth. In response 
to this concern, I shall consider a bit later the limitations of long-range 

Theodore W.Schultz is ProfessorofEconomics, Universityof Chicago. 
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projections to an economist. The heterogeneity of both the food supply and 
demand conditions throughout the world are exceedingly difficult to deter
mine and to interpret. For the smaller part of the population-the people who 
live in countries with high per capita income-the adequacy of the supply of 
food during the foreseeable future is not in doubt. But for the low income (or 
"developing" or "less developed") countries, the part of the world where 

---most of -the people--live3 -where--the rate-of population growth -is -high-and 
where agriculture has been niggardly, the food-population quandary is all too 
real (2, 3). No wonder there are fears of famine. Per capita food production 
in several countries with large populations failed to stay abreast of the in
creases in population during most of the sixties.* The large stocks of food 
grains that had accumulated in the high income countries vith excess agricul
tural capacity were drawn down. As recently as 4 years ago the supply pros
pect seemed grim. 

There is a new awareness, however, of the food problem. The recent food 
grain crisist that became evident in parts of south Asia, mainland China, and 
even in the Soviet Union during the early 1960's has rtptured the un
warranted complacency that dominated so much of economic planning be
tween 1945 and 1965. 

My plan is to examine four issues. First, I shall comment on the state of 
our knowledge and attempt to distinguish between what is known and what is 
not known, and I shall also specify the time span under consideration. Sec
ond, I shall interpret the economic dynamics that characterizes the world 
food economy. Third, I shall call attention to some interactions between 
agricultural productivity and population growth. Last, I shall present the 
conclusions that emerge along with qualifications to be kept in mind. 

KNOWING OR ASSUMING 

The food supply controversy could mean that we are not asking the right 
question. The age-old question, "Will there be enough food?" remains un
answered in the minds of most people. If testimony were required, it has been 
voiced for centuries in the prayer, "Give us this day our daily bread." Theo
retical and empirical analyses have not given us the knowledge to be sure of 
the answer. The reason why we do not know is due in part to the simplistic 
nature of the question in coping with an exceedingly complex problem. In 
part, it is a consequence of the fact that the state of knowledge with regard to 
food and population consist of fragments, and it is very difficult to integrate 
them. There is also the additional fact that even the fragments that are known 

*Food production increased less than population in the developing regions, taken as a 
whole, between 1959-61 and 1965-67. See (4, Vol. III, Table 4). 

tThe thrust of my William W. Cook lectures at the University of Michigan, in 1964, is 
an analysis of the then critical state of the world food problem (5). 
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do not remain valid for long. They are made obsolete by the advances in the 
sciences, by new and better materials and skills, and by a wide array of 
improvements in economic opportunities that affect the production of food. 
Moreover, the established parts of this knowledge suffer from a high rate of 
obsolescence. The economist sees disequilibria in the food economy and also 
in the demographic components determining the growth in population. The 
responses of farmers and of parents to these disequilibria the world over, 
some slow and other rapid, contribute to the obsolescence of the knowledge 
that we possess. 

Thus, caution is called for not only in interpreting the abundant agricultural 
and population statistics, but even more so in projecting the trends that these 
statistics appear to reveal. Interpretations are no better than the fragments of 
theory upon which we are dependent in analyzing these data. There is no 
general food-population theory for the purpose at hand. The processes that 
determine the rate of obsolescence of these bits and pieces of knowledge are 
as yet only vaguely understood. From the viewpoint of an economist, I shall 
mention several reasons why caution is necessary in drawing inferences from 
the recent past and also in making long-range projections. 

We are dependent in large measure upon national aggregates that conceal a 
vast amount of heterogeneity. The differences among the components that 
make up the aggregate are often of decisive importance. In the production of 
food, for example, the heterogeneity of farmland is obvious to anyone who 
knows agriculture. The large differences in the quality of irrigation structures 
that are concealed in the total acreage under irrigation is another troublesome 
aggregate. A similar difficulty characterizes the measurement of each of the 
major classes of durable capital (6) and of the other inputs, including the 
skills of the farm labor force (7). It is fair to say that when it comes to 
explaining the responses of farmers to economic incentives (and linking these 
responses to agricultural production), these aggregates conceal as much as 
they reveal (8). Nor is micro-analysis-an examination of farmers-a satisfac
tory solution of this problem because of the difficulty of integrating the 
micro fragments, a difficulty which is in no small part a consequence of the 
gaps between micro and macro theory. 

Land as Limitation 

That the supply of land is limited is a truism, but as a factor in agricultural 
production, this limitation is the source of many misleading conclusions. 
Physically, the area of land within any country is given. The supply of crop
land in any country is highly inelastic for any given crop year. If one assumes 
static economic conditions, the application of additional labor and capitalto 
land is the classical case for diminishing returns; but these assumptions and 
the production effects derived from them do not explain the gains in produc
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tivity of modern agriculture that we observe occurring ever more widely 
throughout the world. It is a dynamic process, and a major source of the 
economic dynamics is the advance in scientific and technical knowledge that 
becomes embodied in new agricultural inputs. As modernization proceeds, 
the economic importance of land-measured by what it contributes to total 
agricultural production-declines in relation to the importance of other in
puts- High,yielding crops; chemical- fertilizers,-pesticides; irrigation, atnd--the 
farming skills to manage them all act as "substitutes" for land. As a conse
quence, the limitational attribute of land has been modified, making it less 
severe, markedly so in the technically advanced countries (9, 10). Here too, 
there is need for caution in interpreting the age-old stranglehold that land has 
held on the supply of food.* 

...Yet no less an economist than Colin Clark [111, no longer ago than 
1941, in his book, The Economics of 1960, came to the conclusion that 
the world was in for a dramatic rise in the relative price of primary prod
ucts. Clark did not come to this conclusion by indulging in some easy, 
intuitive guesses, nor did he rely on a simple projection of past trends. He 
drew upon his vast stock of data; he proceeded to put them into his 
"analytical model" with its strong bent for diminishing returns against 
land, and ground out the following conclusion for 1960. ". .. the terms of 
trade for primary produce will improve by as much as 90 percent from the 
average of 1925-34." To speak of so violent a rise in the relative price of 
primary products as an "improvement" is a neat twist.... But what Lare 
the facts as of 1960? Clark missed the price target altogether; his shot 
went off into space in the wrong direction. What went wrong? Did' he 
assume too large a rise in population? On the contrary, the up-surge in 
population has been much greater than he assumed it would be. Has there 
been much less industrialization than he anticipated? Again, the answer is 
in the negative. Clark simply assumed a lot of secular diminishing returns 
against land and this assumption turned out to be invalid. (9, pp. 25-26; 
see also 12-) 

Long-Range vs. Short-RangeProjections 

Long-range projections of the supply and demand for food are subject to 
all manner of doubts. Nevertheless, the propensity of economists to avoid 
long-range projections is viewed by some biologists and some demographers as 
one of the serious weaknesses of economics in facing up to the increasing 
pressure of population on primary (natural) resources. The sins attributed to 
economics are that it is shortsighted, all too practical, and overcommitted to 
monetary considerations, thus not sufficiently in touch with real biological 

*The standard assumption of the highly inelastic nature of the supply of farmland 

and the implied rise in the supply price of the products from land as industrialization 
proceeds and populations increase persists. 
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and natural factors. It is true that the economist is shy in entering upon 
long-range projections. The reasons for his shyness are both analytical and 
practical. The rate of discount is a harsh, practical fact in making economic 
decisions whether they are private or public decisions. It is a strong analytical 
factor in determining the relevant time horizon. The higher the rate of dis
count, the shorter the relevant horizon. In a world where the rates of return 
to investment are high for reasons of new, highly productive economic oppor
tunities to invest, the discount rate tends to be high. Then, too, the uncer
tainty about future events also shortens the horizon both in practical matters 
and in analytic terms. Even 5-year plans must be modified, as a rule, each 
year as new information becomes available. Moreover, economics tells us that 
one way of coping with the fog of uncertainty that limits our horizon is to 
remain sufficiently flexible so that one can act efficiently when new and 
better information becomes available. But such flexibility must be reckoned 
against its additional costs. In this connection, it is a serious error not to take 
into account the rate of obsolescence of the knowledge that we have with 
regard to food and population and the fragmentary nature of that knowledge. 

I shall draw rather heavily upon the now-available data and estimates of 
the United Nations Food and Agricultural Organization (FAO) setting forth a 
world plan for agricultural development (4). It is a useful study, full of many 
new insights. The projections are keyed to 1,985, a short 15 years from now. I 
shall be at pains, however, to point out as I proceed that even this short view 
is subject to important qualifications. New information already at hand 
makes it necessary even now to modify these projections. 

In closing this section, I wish. to enter a protest against the many naive 
long-range projections pertaining to food and population. There are all too 
many simplistic extensions of past trends. Birth rates are not established by 
robots. Parents are not fruit flies in breeding up to the food supply. As 
parents and as farmers, people the world over respond, for example, to 
changes in death rates and to changes in the opportunities to produce food, 
and knowledge about these responses is still very tenuous. The simple game of 
linking the little that is known to the unknown by appealing to convenient 
assumptions is the source of many misleading projections. In advancing the 
state of knowledge, conjectures transformed into assumptions are not suffi
cient. 

THE DYNAMICS OF THE FOOD ECONOMY 

The basic economic analysis rests on two interacting parts, the demand for 
and supply of food. For the purpose at hand, much depends on the dynamic 
properties of both parts. Our knowledge of the factors determining the 
changes in the demand for food is much better than that pertaining to the 
supply. The effects of price and income upon the demand for food are in 



250 RAPID POPULATION GROWTH-I1 

fairly good repair, and also, but to a less extent, the effects of changes in the 
age composition of a population and in the mix of occupations as a conse
quence of population growth and industrialization. The demand effects of 
changes in taste, should they occur, are not known, however. 

What the noneconomist often fails to see is that the consumer demand for 
food, as it is revealed by the behavior of households, is not necessarily a 
demand for the nutritional requirements of an adequate diet. It should be
obvious that man eats foods, not nutrients. Nutritional "food budgets"* have 
no effect upon the demand for food until the nutritional information is 
known by consumers and they make it a part of their preferences, or unless 
the government resorts to income measures and price incentives that shift the 
demand toward better diets. 

In regard to the supply of food, our knowledge of the factors and the 
processes that explain the increases in supply over time is far from satisfac
tory. It is weak because the sources of economic growth are, in general, 
inadequately specified and identified; it follows that all too little is known 
about the relative costs and returns from these several sources. Economic 
growth models that depend on national agricultural production aggregates are 
as yet not capable of explaining the processes that are at work altering the 
supply of food. The production of food by agriculture, viewed as a dynamic 
process, accounts for most of it. Yet a large part of this process awaits 
explanation. The economic dynamics that characterize this set of production 
activities are primarily a result of the availability of new classes of inputs 
associated with the modernization of agriculture. However, it is difficult to 
get at the costs and returns pertaining to each of these inputs. As a first 
approximation, the following distinction is useful. Farmers cannot obtain the 
types of agricultural inputs that are necessary to modernize from within 
agriculture. Hence the key to this modernization is held by persons, private 
and public, other than farmers. Firms operating for profit, nonprofit private 
agencies, and public bodies are all outsideof agriculturein the sense that they 
do not engage in farming. 

It would require a monograph to examine adequately the supply of food, 
but I am restricted to a brief overview of the farm and food-producing sector. 
I shall attempt, however, to account for changes in the supply in two situa
tions: first, where agriculture is bound to traditional inputs and is in equilib
rium with respect to the economic opportunities that such inputs afford; 
second, where agriculture is in transition in adopting modern agricultural 
inputs and is in disequilibrium in exhausting the new economic opportunities 

*See for example the U.S. Department of Agriculture (USDA) Report, The World 
Food Budget 1970 (13). The distinction between what consumers demand and what 
scientists recommend as an adequate diet is clearly presented in FAO, Indicative World 
Plan (4, Vol. 2, Chapter 13, paragraphs 74-76) 



251 THE FOOD SUPPLY 

that such modern inputs afford (8). The state of knowledge with regard to 
the economics of the supply of food can perhaps be summarized best in terms 
of the following propositions-fluctuations in weather and other natural vicis
situdes aside. 

1. Farmers in low income countries are not indifferent to changes in 
economic incentives, i.e., to changes in farm product and factor prices. Em
pirical analyses of the response of farmers to changes in pnce leave little room 
for doubt on this issue; the responses are clear and they are consistent with 
economic conditions (1, 8, 14-26). 

2. Farmers respond to the market demand-including their own de
mands-provided the market demand is correctly revealed to them in the 
prices that farmers receive for their products and pay for the inputs they 
purchase (1, 17, 24, 27-30). 

3. The prices that farmers receive for their products can be depressed or 
enhanced by government policy. How long this can be done is an unsettled 
question. The governments of several of the larger low income countries were 
able to depress the prices of -farm products during the 1950's and early 
1960's, some of them with the assistance of P. L. 480 food grain imports 
from the United States (1, 29). 

4. In some countries farmers are dependent on the factors of production 
that they are accustomed to and know the value of from long experience; 
after years of trial and error they have arrived at an economic equilibrium 
with respect to the production possibilities of these factors. Where these 
conditions hold, agricultural production is niggardly, in the sense that there 
are no gains in productivity from increases in the application of additional 
quantities of such factors.* This proposition does not imply that the total 
production will not increase. What it implies is that the gains in productivity 
associated with the use of agricultural inputs of better quality, including new 
forms of superior inputs, will not be realized (1, 5, 8). 

5. As modernization of agriculture advances, the supply of food becomes 
more "elastic." What we observe, however, consists mainly of shifts in the 
supply schedule. The increasing role of agricultural inputs that are purchased 
by farmers is a major explanatory factor of the tendency toward a more 
elastic supply. 

6. The favorable shifts in the supply, defined as increases in production at 
some constant price, or at a somewhat lower price relative to consumer 
prices, are a consequence of improvements in the underlying agricultural 
production possibilities. 

7. The sources of these improvements are to be found in developments 
outside of agriculture. They come largely from the following sources: 

*This proposition is based on an economic conception of traditionalagriculture as it 
is formulated in my TransfonningTraditionalAgriculture(8, Chapters 2, 3, 5, 6). 
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(a) 	new biological materials from the advances in the biological 
sciences (31); 

(b) 	 reductions in the cost of producing chemical fertilizers (32); 
(c) reductions in the cost of transporting these heavy fertilizer mate

dals (better ocean shipping facilities and larger freighters, more 
economical ways of moving these materials overland-even pipe
lines to transport.nitrogen); -

(d) 	reductions in the cost of applying fertilizer to the field on which 
the crop is grown (33, 34); 

(e) increases in the supply of many new products that are used to 
protect crops from pests, insects, and crop diseases and to control 
the growth of weeds (pesticides, insecticides, fungicides, and her
bicides) (4, 35); 

(f) 	increases in the availability of diesel motors and of electricity for 
electric motors to operate tubewells; 

(g) more tractors either to supplement or replace draft animals; and 
(h) improvements in the skills of farm people, of major economic 

importance as the process of modernization becomes increasingly 
complex and as the availability of new types of agricultural inputs 
increases (7, 36, 37). 

An economic perspective of the food supply depends on the interpretation 
of these propositions as the supply responds and adjusts to changes in the 
demand. I shall restrict my interpretation mainly to developments that are 
determining the supply of food of the low income countries. The FAO inter
pretation is instructive; I shall begin with it. My own interpretation which 
comes next is more modest. I shall also comment on the effects of agricul
tural modernization on rice and wheat (the two most important food grains), 
because they are more telling than any overview. 

The FA 0 In terpretations 

The FAO has marshaled an Impressive body of technical and economic 
information on the demand and supply of food (4). It is more comprehensive 
than either the Asian AgriculturalSurvey (35) or the array of foreign agricul
tural economic reports of the United States Department of Agriculture 
(USDA). All these reports, however, supplement each other. It should be 
borne in mind that the core of the FAO study was prepared under the 
shadow of near-famine conditions in parts of India during the mid-60's. The 
remarkable increases in the production of wheat and rice, especially wheat, in 
India and Pakistan as a consequence of the rapid adoption of high-yielding 
new varieties that are responsive to fertilizer, along with a large increase in the 
supply of fertilizer, occurred after the FAO study was almost complete. In 
several comments throughout the report some account is taken of this devel
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opment, but is is not an integral part of the model that is employed to guide 
the empirical analysis. The growth in the demand for food in the developing 
countries is projected to increase at an annual rate of 3.9 percent.* By com
parison the production of food during the 10-year period 1955-57 to 1965-67 
increased only 2.7 percent per year and during the first 6 years of the 1960's, 
it was down to 2.4 percent per year (4). 

The urgency which pervades the FAO recommendations for increasing the 
tempo of agricultural development in the low income countries is strong and 
clear. The reasons for the urgency are also clear. At that time recent increases 
in food production had not stayed abreast of the increases in demand. The 
projected 3.9 percent per year increase in demand, between the FAO base 
years and 1985, would require an increase in the supply of food exceeding 
that achieved during the first half of the 1960's by 60 percent (3.9 compared 
to 2.4). Is such an increase feasible? The FAO answer is in the affirmative. In 
analyzing the prospect for success, the FAO report presents a very plausible 
case. The reason for this perspective is stated succinctly in the last volume (4, 
paragraphs 74 to 79). 

1 offer three comments on the FAO report. First, it is at its best in 
analyzing the utilization of land, the biological and chemical inputs, the 
mechanical components and engineering structures serving agriculture, and 
the institutional adjustments (land reform, credit institutions, and others). 
Second, the anticipated increases in the demand for food are probably on the 
high side with respect to population growth (2.6 percent per year), but some
what on the low side with respect to income effects on the demand for food. 
I shall return to the income prospects later. 

Third, although this report discusses prices at several points (in addition to 
Chapter 8 which is devoted to price policies), the treatment of prices is not an 
integral part of the analysis. The statements on prices are not amiss, but they 
are essentially ad hoc assertions. The critical role of relative prices of products 
and of factors of production and changes in these prices in determining the 
demand and supply is not an explicit variable. The overall economic growth 
model used in this study is of the fixed-price family of models. For this 
reason the FAO study does not analyze systematically the function of prod
uct and factor prices in the consumption and production of food. The omis
sion of these prices as variables in the model seriously limits the validity and 
usefulness of the FAO recommendations. 

A ModestInterpretation 

This interpretation of my seven propositions is not intended to be com
plete; I simply want to identify several of the more important developments 

*The "population effect" (increase in population) accounts for 71 percent and the 
"income effect" (increase in income) for 29 percent of this annual rate of growth in the 
demand (11, Vol. III, paragraphs 25 to 29). 
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that in large measure account for the economic dynamics under way in major 
parts of agriculture in the low income countries. Farmers in these countries 
are responding to the improved pattern of farm prices. They are beginning to 
purchase large quantities of new types of agricultural inputs because it is 
profitable for them to use these inputs. They are investing in durable forms of 
capital because the expected rate of return is high. I shall not examine the 
role of large irrigation projects (38, 39) although they are one of the major 
factors in the-high rate of increase in agricultural production in a few coun
tries; for example, Mexico (18). Investments in tubewells (as in Pakistan and 
India) are highly profitable, accelerating the rate at which they are being 
installed. The two strong dynamic developments that I shall consider are 
agricultural research and chemical fertilizers. I shall also present a short over
view of developments in the low income regions. 

AgriculturalResearch. The high payoff on agricultural research in the 
contributions it is making to the production of food grains, and to a lesser 
extent to that of feed grains, is no longer in doubt. The successful pioneer 
work on wheat in Mexico by the Rockefeller Foundation in cooperation with 
the Mexican government is widely known; and similarly, the rice work in the 
Philippines, which has become a joint research enterprise of the Rockefeller 
and Ford Foundations. India is also benefiting from research there pertaining 
to corn, millets, and other crops-first sponsored by the Rockefeller Founda
tion. These three country-based research enterprises by no means exhaust the 
list (1, 31, 40-47). 

The social rate of return to investment in scientific and technical knowl
edge that enters into agricultural production activities is high relative to that 
from most other investment opportunities.* There are as yet no indications 
of diminishing returns to this class of investment during that part of the 
future that is relevant for economic decisions. The social rate of return to 
investment in research pertaining to Asian agriculture is in all probability even 
higher than it is in the technically advanced countries. It is one advantage in 
entering late upon the process of modernizing agriculture (1, 29, 40, 45). 

In view of the importance of agriculture in India, it is interesting to con
sider why the agricultural scientists in India delayed so long in taking advan
tage, of the new biological materials Organized agricultural research was es
tablished in India before independence. But until very recently few resources 
were devoted to the development of high-yielding varieties of rice and wheat. 

-A number of careful studies have been completed estimating the social rates of 
return to investment in agricultural research. I have summarized the results of these 
studies in "The Allocation of Resources to Research" (48). The most comprehensive 
analysis is that by Evenson (49), it shows a social rate of return for U.S, agriculture of 
about 50 percent per year. The results of the Ardito-Barletta study (50) on wheat and 
corn research in Mexico indicate an oven higher social rate of return. The pioneer study 
in this area is (41). 
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The puzzle is, why this long neglect of the advances in biological information 
in developing new and better varieties? There were competent agricultural 
scientists in India who were specializing in rice and wheat. It is my contention 
that they saw the demand of farmers as a demand for varieties that would 
perform best, given the depleted soils, the weather uncertainties, the limited 
control of water, and the poor farm equipment that characterize so much of 
India. Their assessment was undoubtedly correct. It was also clear to them 
that the new high-yielding varieties of wheat and rice are strongly dependent 
upon fertilizer, but they were serving a country with virtually no commercial 
fertilizer. 

To argue ex post that Indian agricultural scientists should have anticipated 
the recent remarkable increases in the supply of fertilizer available to farmers 
in India is pointless. It should also be noted that until recently neither the 
government nor farmers were aware of the modern possibilities of research; 
therefore, they did not bring their influence to bear in favor of such possibil
ities. Instead they at least tacitly agreed, particularly with the most talented 
scientists, that the specialists would engage in the type of scientific and 
academic pursuits that was their wont. Now that they are aware of new 
possibilities, government and farmers are using their influence to bring about 
a change. Now, too, scientists are responding.* They are now actively at work 
improving the quality of the new wheat and rice varieties as food, deteimin
ing the proper application of fertilizer that the new high-yielding varieties 
require, and searching for effective ways to control diseases and pests, for 
better seeding techniques, and for improvements in land management that the 
new varieties and the fertilizers call for (43). 

Fertilizers.Another development which also has its origin outside of agri
culture and which is having a strong positive effect on agricultural production 
is the large reduction in the price of fertilizer materials. The decline in the 
price of fertilizer is primarily a consequence of lower cost made possible by 
gains in productivity that have been achieved by the fertilizer-producing 
industries.t These gains have come, m large part, from advances in industrial 
technical knowledge. Since the end of the 1930's there have been two series 
of price declines. The first occurred before 1964-65 and the other since then. 
The following data show that in the United States fertilizer prices declined by 
one half relative to farm products prices during the decade from 1939-40 to 
1950. (If one were to use the consumer price index, the relative decline 
would be very much the same.) 

*1have drawn a part of this paragraph from my previous work (48) and from corre
spondence with Sterling Wortman of the Rockefeller Foundation. 

tFor an economic analysis of the gains in productivity in producing fertilizer, see 
Sahota (33, 34). 
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1939-40 100 
1945 62 
1950 50 
1955 52 
1960 49 

During this first period, the lower fertilizer prices were transmitted to 
-farmers-mainiy-in-western-Europe,-the-United-States,-C-anadaand Japan-. The 
response of farmers in these countries to the cheaper fertilizer accounts for a 
large part of the increases in crop production. But throughout the low income 
countries-except for Taiwan (51), Mexico (18), and a few local areas-the 
cheaper fertilizer did not reach the mainstream of farmers in these countries. 
During the second period, which began in 1964-65 and is continuing, the cost 
of producing nitrogen is declining substantially once again as a consequence 
of an additional major technical advance. Furthermore, the cost of producing 
potash has also declined as the production of potash has shifted toward 
Canada.* Now, belatedly, many more farmers in low income countries are 
obtaining fertilizer at prices relative to the price of food grains so that it 
makes it profitable for them to use fertilizer, especially where the new fer
tilizer-responsive varieties of grains are at band. But thisprocess of benefiting 
from cheap fertilizer has only just begun; it will take more than a decadefor 
these low income countries to exhaust the agriculturalproductionopportuni
tiesfrom thissource 

Later, when I turn to the production of wheat and rice, I shall show that 
the stage is now set throughout major parts of the low income countries to 
produce food grains at lower real cost than formerly. The availability of 
cheaper fertilizers, along with the high-yielding varieties of wheat and rice, 
has become a strong dynamic factor in this process. The following estimates 
in millions of metric tons (4) provide a perspective of the upward trend in the 
total quantity of world consumption of fertilizer nutrients.t 

1938-39 9.2 
1955-56 23.1 
1965-66 46.3 
1967-68 55.1 

The fertilizer tonnage doubled between 1955-56 and 1965-66. The rate of 
increase has been rising further since then. The less developed countries are 

*The more recent decline in the price of sulphur is now reducing the cost of produc
ing phosphate fertilizers. 

tA very rough measure of the additional crop production that is technically imphed is 
approximately 5 tons of grain for each ton of fertilizer nutrients applied. Thus, the 9 
million additional tons of fertilizer used in 1967-68 compared to that of 1965-66, 
expressed in terms of additional hieat, implies an increase of 45 million metric tons, or 
1.66 billion bushels of additional wheat (52). 
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gaining in relative terms. (See Table I ) But with the information now avail
able, it is not possible to determine when production and consumption of 
fertilizer will reach an economic equilibrium. 

Modernization. Turning next to a brief overview of farm-food supply 
developments, the modernization picture is made up of several parts. It is 
doubtful that agriculture in China is undergoing much modernization, al
though the evidence is sparse. In the planned economies of eastern Europe 
and the Soviet Union, the facade of agriculture is being modernized, but 

TABLE 1 

Increases in the Utilization of Fertilizer 
in the World between 1955-56 and 1965-66 

Compound Growth 
Developing Rates in Fertilizer 

World Total Countries Utilization in 
(in Million (as Percent Developing 

Metric Tons) of World) Countries 

1955-56 1961-62 
to to 

1955-56 1965-66 1955-56 1965-66 1965-66 1965-66 

Nitrogen N 7 1 19.2 17 19 11.6 12.8 
Phosphorus
 

Pentoxide P20 8 14.9 9 12 9.7 10.7
Potassium 

OxideK 2 O 6.8 122 5 10 13 17.8 
Total 21.9 46.3 10.6 14.6 11.3 13 

Source: (52, Table 2, p. 22). 

agriculture continues to perform far below par because of economic ineffi
ciency. The Latin American scene is mixed. Many parts of agriculture con
tinue to stagnate because the economic opportunities to increase production 
by using modern agricultural inputs are concealed for reasons of economic 
policy.* The prospects for agriculture in these parts of Latin America remain 
dim. But the exceptions are noteworthy. Mexico is in the vanguard; agri
cultural output increased at a rate of 4.6 percent per year from 1940 to 1965 
(18). There are some favorable signs in the pampas of Argentina, in regions of 
Brazil, and in parts of agriculture in some other countries. 

Turning to south Asia, it is undoubtedly true that the modernization 
thrust is fairly strong (29, 35, 44, 53, 54). Important parts of agriculture in 
India, Pakistan, and Thailand, South Korea, Taiwan, and the Philippines are 

*For an extended examination of the Latin American scene, see (1, Part 3, 9.1; 55). 
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progressing. This forward thrust is mainly a consequence of better farm 
prices; new varieties of wheat, rice, and other crops that are fertilizer
responsive; and the availability of more and cheaper fertilizer. There is also a 
boom in tubewells and related water-lifting equipment. It should be noted, 
however, that the advances in agriculture could be brought to a halt if these 
countries were to return to the cheap food policies of the recent past or if 
serious, widespr6ad dihs s 6r pes-ts were to reduce the productivity of the 
new varieties of crops. 

I mentioned earlier that, as the modernization of agriculture proceeds, the 
contribution of land to agricultural production declines relative to the value 
of the rest of the agricultural inputs. This process is a consequence of the 
increases in the use of modern inputs that are purchased by farmers, and this 
set of inputs increases relative to that of land. This development implies that 
agriculture becomes increasingly dependent upon other sectors, including im
ported materials and services. It also implies that agricultural land recedes as 
the litnitationalfactor,contrary to the Ricardo-Malthus approach to food and 
population (2, 9, 10). 

As a rule, the opportunity to modernize agriculture is very unequal within 
countries. The heterogeneity of agricultural production possibilities, espe
cially in large countries, sets the stage for serious income disparities and for 
marked differences in the population pressures among farming areas. In other 
words, the modernization of agriculture alters significantly the comparative 
advantage of the agricultural areas within the country. Except for a few small 
countries such as Denmark, western countries have also not been spared. 
Clearly, parts of agriculture in Italy and France have long been depressed. The 
U.S.S.R., despite her centralized planning and administrated economy, is not 
spared, and the depressed Appalachia is poignant testimony of the very un
even agricultural development in the United States. Japan, however, appears 
to have achieved a better record than have most western countries in averting 
this problem (29). 

Mexico and India illustrate the implications of this unequal development. 
Mexico, which is now well along into the third decade of successful modern
ization of parts of her agriculture, faces increasingly serious income disparity 
among major agricultural areas. As the modernization of agriculture in north 
and middle Mexico has progressed, the stagnant south has become, by com
parison, a major depressed area. The internal migration from the depressed 
south has profound effects on the redistribution of the Mexican population. 
In India the comparative advantage of agriculture is shifting to the northern 
parts and to the major "rice bowls" of the southern parts as a consequence of 
modernization. A large triangle in central India is losing out competitively, 
and many millions of people who are dependent upon agriculture reside in 
this large area. They will be left behind. The new fertilizer-responsive varieties 
of rice, wheat, corn, millet, etc. and the larger, cheaper supply of fertilizer are 
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decisively less productive within this large triangle because of the lack of 
rainfall and of water for irrigation. It would be hard to overstate the challenge 
of discoveringpolicy approaches to cope with thisproblem thatwould stand 
the dual tests of economic efficiency and of welfare and that would be 
manageable in planning the development of India 

Modernization is increasing the economic value of educating the farm 
labor force, especially farmers. The new opportunities and the adjustments in 
production that modernization entails increase the demand for skills (36, 37, 
56). The changes in the demand for farm labor derived from the process of 
modernization are in general of two parts. First, m the short run, the demand 
for farm labor increases in the farming areas that are best situated to take 
advantage of modern agricultural inputs. Second, in the longer run, as more 
complete modernization takes place, the demand for farm labor declines-at 
first, relatively, and later on, even absolutely-to the total demand for labor 
in a growing economy. 

An Interpretation Restricted to Wheat andRice 

Wheat and rice are the two principal food grains. They are superior grains 
in terms of many desired properties- In calories alone, a pound of wheat 
contains 1,497 and a pound of rough rice, 1,356 calories (57). The produc
tion, consumption, and marketing of wheat and rice-and competition be
tween the two-affords still another partial view of the dynamics of the world 
food supply. Looking toward the next decade, the following inferences 
emerge (58). 

1. Except for P. L. 480 wheat and other concessional supplies, the substi
tution of imported wheat for domestic rice in the heartland of the monsoon 
areas is not a significant factor, except for Japan and some of the larger 
coastal cities at the fringe of these areas. Nor are these areas likely to import 
additional quantities of wheat either to substitute for domestically grown 
wheat or to supplement it, except in the case of Japan and in areas serving 
some coastal cities-bad crop years aside. 

2. The price of wheat per ton has declined markedly relative to that of 
rice, with wheat selling at substantially less than half of the price of rice in 
international markets. This large difference in the prices is decreasing some
what, but wheat will continue to sell for a good deal less than rice in these 
markets. 

3. The cerealproduction opportunities in Asian agriculture have improved 
measurably in recent years (29, 54); the reductions in real cost from this 
development are likely to occur somewhat more rapidly in producing wheat 
than in producing rice, e.g., in India and Pakistan; therefore, within these 
countries some domestically produced wheat will be substituted for rice by 
consumers (43, 54). 
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4. Except for Argentina, the major countries that produce exportable 
surpluses of wheat have increased production greatly since World War II by 
using 'new and superior agricultural inputs, and they have thereby reduced the 
real cost of production. Argentina continues to be at a marked disadvantage 
in this competition because it has not been profitable for Argentine farmers 
to increase yields. Success in obtaining substantially higher yields depends in 

- large -measure-upon-favorable technical- and-economic-eonditions-for-the-util
ization of fertilizer, mainly nitrogen. 

5. In the major countries that now produce exportable surpluses, such as 
Canada, Australia, and the United States, additional mechanization is contrib
uting more toward saving labor than toward increasing yields per acre. More 
important than additional mechanization is the availability and use of fertil
izer-responsive grains along with cheap fertilizer and pesticides, as well as the 
technical possibilities of increasing yields at a profit when fertilizer and pesti
cides are used. 

Until recently, monsoon rice production-the core of the food economy in 
the monsoon area-has barely managed to stay abreast of the increases in 
population, except for Japan and Taiwan. World wheat production, however, 
increased much more than rice. The explanation of the upsurge in wheat 
production since World War ITis fundamentally of two parts: (1) favorable 
producer wheat prices and (b) improvements in production possibilities from 
modernization. In western Europe the decline in the price of fertilizer and the 
high protected price of wheat account for most of it. In Canada and Aus
tralia, where mainly dryland wheat is grown, the large gains in production 
have been due less to modernization via cheap fertilizer than to other im
provements and generally profitable wheat prices. (Fertilizer is generally un
suited to dryland wheat.) 

In the United States the federal program designed to check the acreage 
devoted to wheat could not wholly counteract the incentive value of govern
ment checks added to the price of wheat. Cheap fertilizer applied where it is 
not too dry, mechanization, and other new production advances have in
creased production despite the reductions in wheat acreage. As stated earlier, 
production in Argentina lagged for want of price incentives and fertilizer. 
Until very recently in India-Pakistan the producer incentives were also un
favorable; fertilizer was scarce and dear relative to the price of wheat; so there 
was no inducement to bring in or to develop wheat varieties that would be 
fertilizer-responsive. Wheat production in the U.S.S.R.-despite the changes in 
the pattern of producer incentives and the thrust of mechanization-has prob
ably become more rather than less dependent upon weather (59). New and 
remarkable today are the recent wheat crops of India-Pakistan-wellover 20 
million metric tons. 

What are the wheat and rice signals telling us about production and utiliza
tion? My interpretation of these signals is as follows: 
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1. The ,real cost of producing wheat in countries where wheat production 
has been modernized has probably declined by more than one half since the 
mid-1920's. 

2. The real cost of producing rice in the countries where rice really counts 
had not declined until recently, and the recent modernization of some rice 
production has not as yet had any substantial effect in reducing the price.of 
rice. 

3. In countries where rice consumption is important and where the pro
duction of wheat and rice overlap to some extent and the production of each 
is being modernized, wheat has a head start; for example, in India and West 
Pakistan the recent modernization of wheat production is proceeding more 
rapidly than that of rice. 

4. In general, further reductions in the real cost of producing wheat are 
likely to match reductions in the real cost of producing rice during the next 
decade.
 

5. Wheat may gain somewhat on rice as a food grain in parts of the "rice 
world" but except for Japan and Taiwan, it will mainly be wheat that is 
domestically produced. 

6. Japan and Taiwan aside, wheat grown in the surplus-producing coun
tries will not make much headway in replacing rice as a food grain in the 
major monsoon countries, with the exception of some coastal cities. 

In the "rice world" the economic dominance of rice over wheat continues 
to be secure. The all-too-ready explanation is that rice-eaters simply will not 
eat wheat or wheat products. According to this view, consumer preferences in 
the "rice world" are strongly set against wheat, and therefore, the declines in 
the price of wheat relative to rice matter very little. But this widely held view 
of consumers in the rice-eating part of the world fails to see the lack of 
consumer incentives to shift to wheat. 

If we had a reliable consumer price index for this area and if we had valid 
estimates of the opportunity costs (the costs of not choosing an alternative) 
of producing rice under traditional farming conditions, in this area, my hy
pothesis is that they would show that this index and these costs moved 
virtually horizontally between the mid-1940's and the mid-1960's. It would 
follow that there was no economicincentive to substitute wheat for rice (58; 
60, p. 135). 

In the domain that belongs to wheat, the price signals are not ambiguous; 
the underlying supply and demand developments are also clear. In the wheat
producing countries that have modernized wheat growing, the real costs of 
producing wheat have come tumbling down. All the king's price supports, 
tariffs, quotas on imports, and programs to manage wheat production cannot 
put Humpty Dumpty together again. However, it is obvious that in these 
countries there can be very little substitution of wheat consumption for rice 
consumption. Moreover, as per capita incomes rise, less wheat is consumed 

http:price.of
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per capita, the inevitable consequence when it becomes an inferior com
modity revealed as such by the income elasticity of the demand for wheat as 
food. The one major outlet for wheat that conceivably could be expanded is 
to use more of it as a feed grain. 

Assuredly, wheat is cheap relative to rice in the "international" trade 
domain, but this fact in itself tells us little. These prices of wheat do not 
-explain__the-normalconsumption-of either wheat or--rice-in-low-income-coun- - 

tries, because so much that is consumed does not enter the international 
market. Except for Japan, the recent past movements of wheat into the 
monsoon rice areas have obviously been in response to food emergencies. In 
mainland China, it was the aftermath of the "big leap forward." In India, it 
was the bad monsoons and the availability of P. L. 480 wheat. Tiny Hong 
Kong and several other similar markets are the exceptions. 

In closing this interpretation of the wheat-rice economy, the principal 
implications are as follows: 

1.The supply of these two superior food grains is increasing at a higher 
rate than that of the demand for them. A declining real price is implied for 
food grains. The predominant factor shifting the supply is the modernization 
of wheat and rice production. 

2. Agricultural modernization is no longer confined to the temperate 
zones, nor is it restricted to mechanization. The thrust of modernization is 
now strong in south Asia. Crops grown under irrigation are showing large 
gains from the application of fertilizer which is relatively cheap in the world 
and from the adoption of fertilizer-responsive food grain varieties which are 
being improved rapidly. 

3. The real costs of producing food grains are falling. Although particular 
governments may delay and thwart agricultural modernization by under
pricing farm products and other governments may distort the economic effi
ciency of agriculture by overpricing farm products, they can only postpone, 
at a high social cost, an adjustment to efficient food grain prices consistent 
with agricultural modernization as a strong supply factor. 

4. World food grain prices are not made in Washington, the Argentine, 
Japan, or New Delhi-nor by the European Common Market. The market 
forces at work are much stronger than any of these governments. A particular 
government can seriously impair the world competitive position of its agricul
ture, as the Argentine has by thwarting its agricultural modernization. 

5. The competition between "cheap" wheat from the high income coun
tries and "dear" rice from the monsoon heartland has been a minor sideshow 
in the world markets for food grains. However, the modernization of both 
rice and wheat production within the "rice world" is proceeding impressively 
today. Although it is not yet certain whether the cost of producing wheat will 
decline more than that of producing rice, it is more certain that the prices of 
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food grains are in the process of declining relative to other consumer prices 
throughout large parts of the monsoon heartland. 

ADDITIONAL INTERACTIONS BETWEEN AGRICULTURAL
 
PRODUCTIVITY AND POPULATION GROWTH
 

The interacting supply and demand developments of food have held the 
stage up to now. The next scene features the supporting actors. I now turn to 
the effects of population growth and agricultural productivity upon these 
factors: the supply of labor-its age composition, schooling, and skill; the 
demand for farm labor; family savings; the value of children to parents in 
farm work; internal migration as farming areas become depressed; the income 
of families generally; and the decisions of parents in having and rearing chil
dren. These effects are revealed in additional interactions that occur between 
agriculture that is gaining in productivity and a population that is experi
encing a high rate of growth. I am mindful of the fact that although these 
effects can be perceived, there is a paucity of information when it comes to 
determining their quantitative importance. Stating them briefly, and leaving 
aside the reasons for these interactions, they can perhaps be presented best as 
a series of tentative propositions. 

FarmLabor 

For the time being in low income countries the labor force (hired workers, 
farmers and their families) employed in farming is increasing. In general, the 
higher the rate of increase in the population as it adds to size of the labor 
force, the stronger the economic tendency that the employment of additional 
labor in agriculture will rise during the near future. This proposition implies 
that in many of these countries the ratio of farm workers to the area ofland 
under cultivation will rise, and in some of them the size of the farms will 
decline during this period. However, it would be an error to infer from this 
proposition that the modernization of agriculture cannot proceed under these 
conditions. Modern agricultural inputs, including farm machinery and trac
tors, are highly divisible (53). There is little room for doubt on this point in 
view of the successful agricultural development of Japan (61) and Taiwan 
(51). The development and adoption of high-yielding varieties of rice, the use 
of chemical fertilizers (17), and millions of small garden-type tractors are all 
parts of the successful Japanese experience. It is probably true, however, that 
the cost of supplying new technical and economic information to farmers by 
agricultural extension rises for a given farming area (country) as the number 
of farms increases. The farm income disparities that are in the making within 
agriculture, and the seriousness of these disparities for the future, are corn
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pounded by a high rate of population growth. But this interaction can best be 
stated in another proposition. 

ChildLabor 

Parents who are motivated to exploit their children and who are self-em
.ployed farmers have-.a wide,-range of£opportunities-to-do.so. The-aimofpoor 
parents "in having children may be to borrow from them and have them more 
than 'pay' for themselves during the parents' own lifetime."* It is obvious 
that the child has no say whatsoever'in the decision of the parents to have the 
child and virtually no choice but to do the work required by the parents 
while he is under their control. What is not obvious is the nature of these 
exploitation opportunities and the extent to which they are exercised. It is 
clear from the increasing number of social measures in low income countries 
to protect children that there is a growing awareness that children can be, and 
to some extent are, exploited. The proposition advanced here asserts that 
when parents are motivated to exploit their children, the self-employment of 
farmers affords farm parents the opportunity to do so. 

Family Savings 

The savings of farm families in low income countries are invested partly in 
their farm and partly in rearing their children. The effects of agricultural 
modernization upon savings are far from clear. Where the income from farm
ing rises, the savings of farm families will undoubtedly rise. But what effect 
the income-increasing modernization will have upon allocation of the total 
savings between the new high pay-off physical investment opportunities as
sociated with agricultural modernization and the investment of parents in 
children is an unsettled question. For most families where there is "high 
fertility, rapid population growth, and high dependency," these demographic 
attributes may be strongly associated with low physical savings rates.t The 
process of modernizing agriculture would appear to have two offsetting ef
fects. First, the increase in the rate of return to investment in farming would 
induce parents to use less of their total savings in having and rearing children 
in order to increase the proportion of their savings for physical capital forma
tion. Second, modernization increases requirements for farm labor, adding to 
the value of children for farm work. The increase in total savings would, in 
other words, permit parents to increase the amounts they invest in both 
physical and human capital. The question of which of these two effects is the 
stronger awaits empirical analysis. 

*T. Paul Schultz, "An Economic Perspective on Population Growth," in this volume. 

fubrd., citing (62-66). 

http:of�opportunities-to-do.so
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Disparitiesin Agriculture 

The problem of increasing disparity in income among farming areas is 
rooted in the heterogeneity of agricultural production possibilities, especially 
in large countries. Therefore, the opportunities to modernize agriculture are, 
as a rule, very unequal within a country. Thus, the stage is set for income 
disparities and for marked differences in population pressures among farming 
areas even if there were no population growth. The proposition here advanced 
is that the higher the rate of population growth, the greater the stresses on 
the economic system, on the political process, and on the people in the 
depressed areas-because the solution entails a vast amount of internal migra
tion. 

FarmFoodPrices 

Under competitive conditons, the gains in agricultural productivity that 
are obtained from the adoption and efficient use of modern agricultural 
inputs are, in general, transferred to the consumers of the farm.products as 
equilibrium is approached. These gains are revealed in lower fari-food.prices 
which are transferred to the benefit of consumers; they become a consumer 
surplus. During any decade the absolute amount of this consumer surplus that 
is realized from the gains in agricultural productivity necessarily becomes 
smaller per consumer-when it is distributed among an increasing number of 
consumers. 

PopulationResponses 

Finally, I want to call attention to some of the comprehensive implications 
concealed in the proposition about parents' choices presented earlier. The 
expectations of farm people have long been established by the niggardly 
economic opportunities of traditional agriculture and by general poverty.* 
These circumstances lead to a complex set of interactions, the core of which 
is between (a) the substantially better economic opportunities in areas of 
modernizing agriculture which are accompanied by the availability of cheaper 
food for the rank and file of the population; and (b) the rate of population 
growth. The unsettled question is: What are the population responses to the 
better economic opportunities and cheaper food? In terms of micro theory of 
the household, farm parents may view their additional income from more 
modern farming as transitory income. They would then add it to what they 
otherwise would have saved for investment. Some part of it would be allo

*In (61) the paper by Kaneda, "Long-Term Changes in Food Consumption Patterns 

in Japan," presents evidence that consumers in Japan were slow in shifting to a more 
expensive diet as their incomes rose. 
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cated to having and rearing an additional child, a decision fortified by the 
improved opportunities for remunerative child labor. The cheaper food im
plies a higher real income, and the effect of income upon the demand for the 
satisfactions that parents derive from children would depend on whether 
children are a "superior good" and, if so, on the income elasticity of the 
demand for children. 

Stated in this way, the interactions under consideration would appear to 
have disquieting implications. In the past, the'settlefetit of-large areas of' -

productive agricultural land in the Americas and Oceania, along with the 
reduction in the cost of overseas transportation, accounted in large part for 
the cheaper and vastly increased supply of food, especially during the nine
teenth century. The associated high rate of population growth among Euro
peans and people of European origin should be kept in mind (67). We are at a 
juncture in economic history during which a vast increase in food grains and 
of other crops can occur in the long settled, highly populated low income 
countries. Will there be an analogous growth in the population which is 
substantially a consequence of more plentiful and cheaper food?* This is 
indeed one of the major unsettled questions of contemporary history. 

CONCLUSIONS WITH QUALIFICATIONS 

The food-supply-population quandary is rooted in a complex set of prob
lems, many of which are beyond the reaches of our analytical tools and the 
knowledge that we now have. I have used food grains in the low income 
countries as a proxy for the food supply in these countries. It is, however, a 
simplification, for an all-inclusive concept would include the other food 
crops, vegetables, fruits, feed to produce animal products, fish, and nonfarm 

*Wyon has kindly made available to me a preliminary draft of Chapter 11 of the 
forthcoming book (68). The demographic data for the Khanna Village, rural Punjab, 
India, show a marked rise since 1966 in the population growth that appears to be a 
consequence of some in-migration and of a rise in the birth rate. This rise in rate of 
population growth seems to be strongly associated with the recent rapid agricultural 
modernization in the village. (See figures 118 and 119 in the book.) Whether this rise in 
births reflects a permanent increase in the completed size of families that parents plan to 
have or a temporary consequence of change in the age composition of the population 
due to youthfulness of in-migrants cannot be ascertained as yet. 

I quote the following with permission: 

The decade ending with the wheat crop of 1969 witnessed a transformation of 
agricultural method and an enlarged gross community product. Those segments of 
society involved in agriculture had strengthened their position, while tradesmen and 
others were losing place in the village economy. For farm workers, land owners, as 
well as employed, this was a new way of life, with long hours of work and new skills 
to learn. Education was recognized as an increasingly valuable asset, for girls as well as 
for boys. The age of women at marriage advanced well beyond the trend underway in 
1959.... New investments directed to the land, (fertilizer, high yielding seed, intensi
fied irrigation and mechanically aided cultivation) were yielding more return. 
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food additives and products. Populations are also heterogeneous aggregates, 
and whereas people are bound to a country, the technical contributions from 
the advances in science are not. Commodities are traded, and capital moves 
from one country to another to a limited extent. Simple projections of food 
and population trends can be very misleading. The declining ratio of land to 
man tells us little about the food supply, which is more dependent upon 
advances in science and economic efficiency than on land. 

The scarcity of resources that characterizes the low income countries is 
pervasive and dominates. Many of the serious resource problems associated 
with high rates of population growth would remain unsolved even if the food 
supply in low income countries were to increase at a higher rate than the rate 
of population growth. 

As a step toward clarification, I turn to several conclusions that emerge 
from the analysis presented in this paper. 

On the anxiety with respect to famine there is relief in the following 
conclusion: The probability is very low that widespread famine will occur 
during the near future, the next decade or two. Surplus stocks of farm foods 
are at record levels in the high income countries with excess agricultural 
capacity. Meanwhile, the production of food grains in the low income coun
tries has risen sharply, notably the production of wheat in Pakistan and India. 

The forward thrust of agriculture is strong throughout major parts of 
south Asia. Wheat and rice production in these long-settled, populous parts of 
the world is showing gains in productivity resulting from the advances in 
biological-agricultural research and from the increasing supplies of cheaper 
fertilizer materials. Barring a return by the governments of these countries to 
their former cheap food policies, which had depressed the economic incen
tives of farmers to purchase and utilize modern agricultural inputs, and 
barring the occurrence of widespread wheat and rice diseases or pests, the 
supply of domestically produced food grains will continue, during the near 
future, to increase relative to population growth. 

The low income countries in south Asia that were incurring a large and an 
increasing deficit in food grains, and thus becoming ever more dependent 
during the 1950's and early 1960's on food grain imports, have already begun 
to reduce markedly their dependency on imported food grains. The pros
pects, restricted to the foreseeable short view, are that their dependency on 
food grains from the countries with excess agricultural capacity will continue 
to decline. The high income countries with excessive agricultural capacity will 
undoubtedly be under increasing economic pressure to reduce the quantity of 
resources allocated to agricultural production. 

The real costs of producing farm foods are declining as a consequence of 
the gains in agricultural productivity. As these lower costs are gradually trans
formed into lower food costs, they become a consumer surplus. The conclu
sion that follows is that the economic stage is set for a substantial part of the 
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increases in per capita income that may be realized in many low income 
countries to originate out of the modernization of agriculture. 

Thus far the conclusions have a favorable ring, but they cover only a part 
of the story. The part that remains raises questions about resource problems 
that leave little room for hopeful complacency. The problem of depressed 
areas within agriculture, which is strongly associated with economic growth 
and agricultural modernization, is likely to become increasingly serious in the 
lthrger, agriculturally heterogeneous, low income countries. There are no easy 
solutions to this problem. Moreover, the problem is compounded by rapid 
population growth. The massive internal migration of people from these de
pressed areas to areas that have a comparative advantage in agricultural 
productivity, or to other locations with job opportunities, places a heavy 
burden on the political process, on the economic system, and on the people 
who must bear the cost of migration. 

The growth in population under the economic conditions that characterize 
the low income countries will further increase the supply of the farm labor 
force. In the farming areas that are favored by agricultural modernization, the 
demand for farm labor will increase for a considerable period while the mar
ginal product of this labor increases. Fanning units may become smaller, but 
fortunately the divisibility of virtually all modem agricultural inputs is such 
that the reduction in the size of farms isnot giving rise to scale diseconornies, 
except for the public programs that are necessary in disseminating new tech
nical and economic information to farmers, and except in rewarding the 
higher levels of farming skills associated with schooling. 

The unsettled question, with perhaps the most serious potential implica
tions, concerns farm people who acquire more real income with which to 
contribute to the modernization of agriculture and consumers in general who 
benefit from the lower real cost of food production. What will.they do with 
the additionalsavings they acquire as a consequence of these developments? 
They may use these additional savings to increase the stock of physical capital 
or to increase the quality of their children-in terms of health and school
ing-or to increase the number of children they have and rear. To the best of 
my knowledge, we simply do not know the answer to this question. 
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VIII 

Migrant Selectivity and the
 
Growth of Large Cities
 
in Developing Societies
 

Harley L. Browning 

Policymakers are not of one mind when it comes to evaluating internal nmgra
ion, particularly rural-urban migration, in the developing countries. Some see 
it as a means of speeding up economic development while others believe its 
consequences are largely undesirable and therefore recommend that it be 
discouraged. Scholars, too, are divided on this question. Although their posi
tions sometimes emerge out of direct experience, I believe they are predis
posed to view cityward migration either favorably or unfavorably by certain 
fundamental heritages of the various disciplines. To elaborate this point, let us 
select economics and sociology as contrasting viewpoints, nevertheless ac
knowledging the considerable diversity of opinion within each discipline. 

EVALUATING RURAL-URBAN MIGRATION 

Many economists tend to approve internal migration because they take it 
for granted that in a dynamic economy different regions (and their rural and 
urban sectors) will grow at different rates and that labor mobility is required 
to insure the most effective development of the economy. Schultz (1), for 
example, remarks, "Economic growth requires much internal migration of 
workers to adjust to changing job opportunities." Increasingly, economists 
are coming to view migration as an investment in human capital. Schultz 
believes that "migration of individuals and families to adjust to changing job 
opportunities" is one of five major ways of improving human capabilities (the 
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others being formal education, adult study programs, on-the-job training, and 
health services).' 

In contrast, most sociologists are predisposed by their training to take a 

different perspective. Inclined as they are to the use of ideal-typical dichot

omies (e.g., traditional-modern, folk-urban, Gemeinshcaft-Gesellschaft), the 

city is seen in negative terms because it is characterized by what the village or 

small-community-is-not.-If-the-small-community-is-said-tcFbe cha-fuied-by 
cultural homogeneity, primary interpersonal contacts, and social cohesion, 
then, by definition, the city must be described in opposite terms. This means, 
for one thing, that rural-urban migration is conceived of negatively. Social 
and personal disorganization must inevitably accompany the migrant to the 
large city because of the very different environment encountered. 

Another important reason why some social scientists find social disorgani
zation in the city is that they do not examine a representative sample of the 
city's population but restrict themselves to certain groups. Consider Lemer's 
sweeping indictment (3): 

The most conspicuous symptom of the contemporary disorder is what 
happened to urbanisation in the developing areas. Every student of devel
opment is aware of the global spread of urban slums-from ranchos of 
Caracas and favellas of Rio, to the gecekbndu of Ankara, to the bidonvilles 
and "tin can cities" that infest the metropolitan centres of every develop
ing country from Cairo to Manila. 

The point that must be stressed in referring to this suffering mass of 
humanity displaced from the rural areas to the filthy peripheries of the 
great cities, is that few of them experience the "transition" from agricul
tural to urban-industrial labour called for by the mechanism of develop
ment and the model of modemisation. They are neither housed, nor 
trained, nor employed, nor serviced. They languish on the urban periphery 
without entering into any productive relationship with its industrial opera
tions. These are the "displaced persons," the DPs, of the developmental 
process as it now typically occurs in most of the world, a human flotsam 
and jetsam that has been displaced from traditional agricultural life with
out being incorporated into modem industrial life. 

Lerner's initial problem of "what happened to urbanisation" is converted 
to an exclusive concern with the "filthy peripheries" of cities. He also argues 
that migrants from rural areas cannot find employment in the metropolitan 
center. The bias of the economist, in contrast, is to assume that men migrate 
in response to economic opportunity and that they do find work. Our pur
pose here in contrasting these perspectives is not to maintain that one is right 
and the other is wrong but to show how certain deep-seated features of these 

*Sjaastad (1962) has developed this argument in (2). 
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disciplines incline their members to move in one direction rather than an
other. 

The principal problem to be addressed, however, is not one linked to the 
sociology of knowledge. I want to pose the question, "Who migrates?" be
cause I believe that a satisfactory understanding of the role of migration in 
developing countries must depend upon some knowledge of the forms and 
degree of migrant selectivity. Migrant selectivity is broadly defined so as to 
include the factors that distinguish migrants from the general population-not 
only demographic variables, such as age and sex, and socioeconomic variables, 
such as education and occupation, but even such elusive psychological charac
teristics as the propensity to assume risk. 

Our task is not ended with the establishment of a set of migration differen
tials for various developing countries. Migrant selectivity for a given group 
should not be considered as some invariant property, it may change over time 
in response to changed conditions. The relationship of migrant selectivity to 
the urbanization process is a case in point. Increasing urbanization in a 
country affects the rate and degree of selectivity of rural-urban migration. 
There are many problems of data and method in a longitudinal approach, but 
migrant selectivity must be put within a dynamic framework, a context lack
ing in most studies of this phenomenon. 

Restrictionson Scope and Coverage 

This investigation is restricted in several ways. Attention is not primarily 
directed to all forms of internal migration nor even to rural-urban migration 
but is confined to migration to the large cities of developing countries. 

More information is available for this class of cities. Small and medium-size 
cities up to 100,000 have not received nearly the attention given the larger 
cities. Even among the latter there is generally an emphasis on the first city or 
the first two cities. In Latin America, where first-city dominance is especially 
pronounced, the index of entries by city in a recent bibliography on urbaniza
tion in Latin America by Vaughan (4) shows that for nearly every country 
the first city, or in a few cases the first two cities, account for more entries 
than all other cities combined. 

There are more important reasons for limiting our attention to the large 
cities. As a group they are growing very rapidly and represent increasingly 
large shares of both the urban and the total populations of their countries. 
Put another way, most developing countries are metropolitanizing (growth in 
places over 100,000) at a faster rate than they are urbanizing, and at a faster 
pace than was true for most western nations at comparable stages in their 
urbanization. Table 1 provides support for this statement. Note that in nearly 
all regions the urban population is growing at least twice as fast as the rural 
population and the "city" rate is appreciably greater than the "town" rate. 
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TABLE 1 

Per Annum Population Growth Rates, 
1950-1960, for Major Developing World Regions 

Growth Rates Ratio 

Urban/ City/ Percent 
. ..... .-Rural- Town= City-of 

Col. (3)! Col. (5)/ Total 
World Region Total Rural Urban Towna Cityb Col. (2) Col. (4) Population0 

(1) (2) (3) (4) (5) (6) (7) (8)
 

Northern Africa 2.4 1.7 4.3 3.9 4.6 2.5 12 21.0 
Western Africa 3.4 2,9 6.9 5.8 94 2.4 1.6 7.4 
Eastern Africa 2.5 2.2 5.5 3.6 10.0 2.5 2.8 4.9 
Middle and 
Southern Africad 1.8 1.3 7.7 5.7 12.0 5.9 2.1 6.0 

Middle America 3.1 1.8 4.8 4.4 5.5 2.7 1.2 20.0 
Caribbean 22 1.7 3.1 2.3 4.2 1.8 1.8 20.7 
Tropical South 

America 3.1 1.6 5.4 3.9 6.9 3.4 1.8 32.1 
East Asia 1.8 1.1 6.0 6.1 5.9 5.4 1.0 16,1 
Southeast Asia 2.5 2.1 4.6 3.2 5.7 2.2 1.8 12.1 
Southwest Asia 2.7 1.9 4.7 3.2 6.5 2.5 2,0 21.8 
South Central Asia 1.9 1.8 2.7 1.8 3,5 1 5 1.9 9.8 

Oceania 2.7 2.6 4.8 4.8 0 1.8 0 0,0 

aLess than 100,000. 
bMore than 100,000. 
epereent city population is of total population, estimated for 1970. 
dExcludes Union of South Africa. 

Source: Adapted from (6, Table D). 

Since the large city category. is a terminal one (cities may grow into but not 
out of it) this means that this category inevitably comes to represent an 
increasing share of the urban population. To illustrate, in Mexico using popu
lation 10,000-and-over as the urban criterion, the 100,000-and-over category 
rose from 27 percent of the total urban population in 1910 to 64 percent in 
1960 (5). We may safely predict an increase in the importance of large city 
population, both for the urban and for the total population. 

As a further restriction on the scope of this paper, comparison of migrant 
selectiwty in the developing countries with that of the developed countries, 
either at the present time or at comparable periods in their development, has 
been kept to a minimum not only because of space considerations but also 
because there is some doubt as to the utility of relying upon the experience 
of the developed countries as guides for the developing countries. 

A final restriction on the discussion is that it generally will be made in 
terms of voluntary migration-excluding all forced or other involuntary mi
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gration as well as the migration of children, at least up until age 15. The 
migration of married women is more difficult to classify. It can be argued 
that they migrate only because their husbands do, but in reality they are not 
always so passive in the making of such decisions. However, there is little 
doubt that the man's work situation is a key determinant in migration, and 
much of the following discussion will have men mainly in mind. 

The reader is forewarned that world coverage of developing countries will 
be spotty and unsystematic. Scholars have begun to turn their attention to 
urbanization and internal migration in developing areas only within the last 
decade or so. But the trickle has now become something of a flood. Since 
urbanization and internal migration are multifaceted phenomena, they have 
attracted the attention of many specialists. At present hundreds of articles 
and books on these subjects are published each year. Since they appear in 
many languages and often in fugitive publications, it is impossible to review 
this output systematically. 

In any event, the yield bearing on migrant selectivity from these sources 
has not, at least until recently, been very great. Although there are a number 
of studies on the subject, they are generally tangential, not well suited to 
meet the peculiar methodological requirements of migrant-nonmigrant com
parisons. Fortunately, work recently completed or now in progress will soon 
force a modification of this judgment as more and more researchers, through 
the use of field surveys, are making migration the focus of their investiga
tions.* 

Because I am more familiar with the area, my attention will be concen
trated on Latin America. I will also report in some detail the research project 
I have been engaged in, involving Monterrey, Mexico, as a metropolitan com
munity of destination and Cedral, Mexico, as a rural community of origin for 
migrants to Monterrey. 

The Monterrey and Cedral surveys were explicitly designed to investigate 
various aspects of the migratory process. The questionnaire instrumentin
eluded a form in which the complete migratory history (any residences of 6 
months or more) was obtained along with marital and work histories. Cedral, 

*It was the Centro Latinoamerica de Demograffa (CELADE) that took the lead in 
survey studies of internal migration to large cities in Latin America. The pioneer and 
excellent study was of Santiago, Chile (7, 8). CELADE is sponsoring a number of surveys 
of other Latin American cities. Mascisco is making a comparative study of all the cities 
surveyed by CELADE. Hendershot of Vanderbilt is analyzing data collected by the 
University of the Philippines Population Institute of two rural surveys and one of Manila. 
Speare at Brown is completing a study of migrants and nonmigrants in Taiwan. 

Recent efforts to review systematically and codify the available evidence on migration 
are also encouraging. Although these efforts are not mainly concerned with migrant 
selectivity as such, they enable us to locate this topic within a broader framework. 
Cornelius (9) has done this fox migration and socio-politico assimilation in Latin Ameri
can cities and Nelson (10) has made a somewhat similar review of developing countries 
not restricted to Latin America. Alers and Appeibaum (1I) have done a good job of 
building a "propositional inventory" for 20th century Peru, drawing upon some "59 
major studies." 
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an agricultural municipio of 12,000, is 230 miles south of Monterrey in a 
region of heavy out-migration to Monterrey and was selected as representative 
of this type of community.* 

Partly to balance somewhat the emphasis given to Latin America and 

Mexico, and also because it is an impressive study in its own right, the study 
of rural-urban migration in Ghana as recently reported by Caldwell (12) will 
be -given--special -attention; -His-study fits-into the orientation of this- article
because his "urban" designation includes the eight largest cities in Ghana. 

There are important differences in method between the Mexico and Ghana 
investigations and substantively there are phenomena found in one country 

and not the other,t but I hope to show that there are also similarities in 

migratory selectivity of these two countries. 
The strategy I have followed is to present propositions (in italics) that bear 

upon one or another aspect of migrant selectivity. In most cases the available 
evidence either is so meager or so contradictory that the proposition must be 
considered as tentative. The advantage of the propositional format is that it is 
stated in testable terms. Although a comprehensive theory of migrant selectiv

ity is not available at this time, it is possible to begin to accumulate the 

propositions that would enter into such a theory. I have not, however, at
tempted to include all conceivable or even relevant propositions-

ORIGIN OF MIGRANTS TO LARGE CITIES IN
 

DEVELOPING COUNTRIES
 

The selectivity of migrants to large cities obviously will be much affected 
by the kinds of communities from which they originate. Migrants may be 
drawn from the whole range of settlements in a representative fashion, or 

*The 1965 Monterrey Mobility Study was a project jointly sponsored by the Centro 
de Investigaciones Econ6micas of the Facultad de Economih, Universidad de Nuevo 
Leon and the Population Research Center of the Department of Sociology at the Univer
sity of Texas at Austin. The research at both institutions was facilitated in part by grants 
from the Ford Foundation. The directors of the project are Jorge Balan and Elizabeth 
Balan (formerly of the Universidad de Nuevo Leon) and Harley L. Browning. The 1967 
survey of Cedral was carried out by the Population Research Center by the same direc
tors and again with Ford support. 

The Monterrey study has been reported in a number of articles and those pertinent to 
migration are (13-20). 

tIn Mexico the principal investigation was metropolitan Monterrey, with 1,640 males 

aged 20 to 60 interviewed, while rural Cedral, with 390 males aged 15 to 64, was 
subsidiary. In Ghana CaldweU's main concern was with the rural population. He obtained 
information in 1963 from 1,782 households (13,716 persons) in a reasonably representa
tive sample of villages. He supplemented this with 585 households (3,167) in four cities, 
with 68 percent of the total obtained in Acera-Tema, Ghana's largest city. In the rural 
interview information was obtained about persons absent from the vilage. For further 
methodological details of the two studies see Caldwell (12, Ch. 1) and Balan, et al. (13, 
Ch. 1). Substantively, Ghana differs from Mexico in the predominantly male tural-urban 
migration, in the multilingual character of the society, in the existence of polygamy, and 
in the pattern of return to village for retirement. 
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they may be concentrated in one part of the community-size hierarchy. Some 
writers give the impression that it is the rural areas that provide the great bulk 
of migrants to the large cities. 

Stage Migration 

However, there is another conception of the migratory process that would 
suggest a quite different pattern. I refer to the well-known stage (sometimes 
known as step) migration model. In its original formulation by Ravenstein 
(21) in 1885 and set forth as one of his "laws," it maintains that the direction 
of migration flows will be to successively larger places. Or as Taeuber (22, p. 
95) has recently stated, "The stage migration process is one in which the 
aggregate shift from farms to large cities or suburbs is accomplished not by 
direct moves but by a series of less drastic moves-from farm to village, from 
village to town, from town to city, from city to suburb. Many persons partici
pate in these successive displacements, but the typical individual manages 
only one or two stages in his lifetime." 

This formulation carries a significant implication. It suggests that stage 
migration is an important social mechanism making the urbanization process 
more tolerable, for it means that migrants are not required to change their 
environment radically. Few villagers are called upon to go directly to the 
metropolis. Socialization to large-city life is carried out in progressive stages, 
with the movement from rural areas to metropolitan centers generally taking 
two generations or more. 

The current evidence bearing on the stage migration model appears to be 
contradictory. The original study by Ravenstein was based upon the censuses 
of the United Kingdom. Taeuber finds good support for it in the United 
States in his study of residential histories for a large representative national 
survey. Herrick (23), reporting results of the CELADE study of migration to 
Santiago, Chile, does not directly test the model, but he does note that mi
grants come disproportionately from other urban places. Except perhaps for 
Chile, however, these countries are not classed as developing countries, and 
the evidence from developing countries is very thin, Caldwell (12, pp. 21-22) 
remarks that for Ghana step migration "has not been of great importance, 
particularly in recent times, in the Ghanaian rurai-urban migration move
ment," but his findings on this point have not yet been published. 

The Monterrey data do not support the stage migration model. Browning 
and Feindt (19) classified all migrants by last arrival to Monterrey according 
to their conformity to the model. They found that only 8 percent were in 
strict conformity; that is, their movement was always to the next largest 
community-size class. However, by relaxing the requirement to allow for 
movement to any larger size class (a leapfrog pattern), 42 percent had partial 
conformity to the model. But this still leaves one half of the migrants who 
had no conformity whatever to the stage migration model. Nearly one in five 
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violated the model because of return migration, another 11 percent because 
of migration to the United States, and 20 percent had such a variety of 
patterns that they were assigned to the "other" category. It is noteworthy 
that 29 percent of all migrants came to Monterrey from a rural community 
with no intervening stops. 

This is not the place for a full discussion of the appropriateness of the 
-stage-migration-model; either-as-it-applies-to-Monterrey- or-in- general -What
we are interested in here is its adequacy when applied to large cities; it may 
have a much better fit when applied to small or medium-size cities. There are, 
however, several reasons why we should not anticipate a good fit in many 
developing countries. One assumption of the model rarely made explicit is 
that the urban-size hierarchy is well developed. In effect, the model assumes a 
population distribution pattern similar to the Christaller "central place" 
model in which all parts of a given territory are equally habitable and there is 
a geometric arrangement of different sizes of communities so that any person 
randomly selected within the territory (excluding the perimeter areas) would 
be located the same distance from communitiesof different size as any other 
person. In other words, it is assumed that all prospective migrants have the 
same objective opportunity, as measured by direct-line distance, of access to 
communities of the next larger size class. 

This assumption simply does not hold in many developing countries. The 
population distribution, due to geographical and historical reasons, is often 
very uneven and within the urban hierarchy itself there are many "holes." 
Consequently, many potential migrants would have difficulty in "finding" 
the properly sized community. Given the top-heavy urban-size hierarchy, re
flecting the more rapid rate of growth of large cities as demonstrated by the 
Davis data (6), it is not surprising to find a good deal of direct rural-to-large
city migration. We may conclude: The lesser the level of urbanizationof a 
country and the less developed the urban-sizehierarchy, the less the conform
ity to the stage migrationmodeL 

Ruralvs. Urban Origins 

We are still left with our problem of determining the relative importance 
of rural versus urban areas in providing migrants to large cities. In the case of 
Monterrey the community of origin (not place of birth but where respondent 
spent the greater part of his formative years between ages 5 and 14) of 
migrants by time of first arrival is as follows: 

Rural (less than 5,000) 56% 
Small urban (5,000 to 19,999) 21 
Medium urban (20,000 to 99,999) 17 
Large urban (100,000 and over) 4 
Foreign 2 

Total 100% 
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Interestingly enough, when this is broken down by time-of-arrival cohorts, 
the proportion coming from rural areas does not decline as could be expected 
because of the steady increase in urbanization in both northeastern Mexico 
and Mexico as a whole. It is 54 percent rural for those arriving before 1941; 
51 percent in the 1941-1950 period; 59 percent in the 1951-1960 period; and 
60 percent in the 1961-65 period. As we shall see later on, there are reasons 
for believing that the earlier migrants to Monterrey were more selective than 
those arriving later, and this selectivity was manifested in a greater propensity 
to come from urban areas, even though the country was more rural at the 
earlier time. 

About all that can be safely generalized about the rural-urban balance of 
migration is- Large cities in developing areasdraw migrantsfrom urban and 
ruralareas,with both being well represented, though not necessarily in close 
correspondence with national or regional rural-urban ratios. Weak as this 
proposition may be, it still guards us against easy assumptions that migrants 
are nearly all from rural areas or that there is a mechanical relationship 
between the national or regional rural-urban distribution and the origins of 
migrants. 

Little is known about the factors that affect out-migration from small and 
medium-size cities because, as already noted, these places have been the ob
ject of less investigation than either rural areas or large cities. However, it may 
be presumed that large cities exercise a strong attraction for many of the 
inhabitants of small and medium-size cities. In most developing countries it is 
the large metropolitan centers that benefited most from industrialization, 
whereas many smaller places have remained economically stagnant. Since the 
inhabitants of the medium and smaller urban places are generally literate and 
often, via the mass media, well aware of the superior economic prospects in 
the large cities, they migrate in the expectation of bettering their socioeco
nomic situation. Therefore: Migrants to large cities in developing countries 
coming from medium or small urban places are positively selective of the 
populationsfront which they originate. 

Out-Migrationfrom RuralAreas 

Turning to the subject of out-migration from rural areas, we are con
fronted with one of the most distinctive as well as most important features of 
developing societies. What makes the situation of these rural areas especially 
critical at this time is their increasing rate of population growth. While coun
tries, and regions within countries, vary somewhat in this respect, virtually all 
of them have experienced significant reductions in mortality levels within the 
last generation. Because fertility has remained high, a pronounced rise in the 
rate of natural increase has resulted. This in turn has meant an increase, in 
various degrees and various ways, of population pressure on resources (24). 

Not all of the people in rural areas of developing countries are peasant in 
nature, of course, but peasants unquestionably form an important component 
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of the total rural population in many countries. As a sweeping generalization, 
it may be said that the social structures of such communities are ill-adapted 
to cope with the comparatively sudden and sizeable increase m population. 
Wolf (25) has made an interesting comparison of "closed corporate peasant 
communities" in two widely separated world areas, Central Java and Meso
america. The ability of these communities to absorb additional numbers and 
their mode- of accommodation, will -depend--upon many -factors; including 
availability of raw land, the land tenure arrangement, and the labor require
ments of the agricultural system. In a fascinating study, Geertz (26) shows 
how Javanese villagers have accommodated population increase by agricul
tural "involution," made possible by the considerable elasticity of labor input 
that the wet-rice system permits. The social system adjusts to the increased 
numbers by the practice of "shared poverty." However effective this adjust
ment may be over the short term, the long-term consequences are indeed 
grim. In any event, most peasant societies do not have available to them the 
flexibility of the wet-rice system. 

One major form of adaptation to increasing rates of natural increase, and 
doubtless the most universal one, is outmigration. Sometimes it is likened to 
a safety valve that works to prevent population pressure on local resources 
from building up to a danger point. The analogy is a dangerous one, for it 
implies that out-migration works like an automatic control device. It is any
thing but that. Anyone who tries to make sense of rural out-migration rates, 
such as they are for developing countries, soon must acknowledge that they 
are not to be explained in any mechanistic fashion. 

Although rural-urban migration is widespread and well-known, it is still 
difficult to get reasonably satisfactory statistics on the movement. In any 
event, migration flows in themselves are insufficient. One better way to eval
uate the significance of rural out-migration is in terms of the concept of the 
"reservoir" of potential rural out-migrants. Barraclough (27) reports some 
interesting estimates made for seven countries of Latin America. First it was 
assumed that the out-migration from rural areas that was destined for urban 
areas represented about one half of the natural increase in the rural areas for 
the 1950-1960 period. This net rural-urban migration was then stated as the 
percent of the 1950 rural population of the country. The countries and their 
percentages are given below. 

Chile 29.0% 
Argentina 24.9 
Brazil 19.0 
Ecuador 17.0 
Colombia 16-6 
Peru 13.6 
Guatemala 3.6 
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One may dispute these figures and the assumptions underlying them, but 
for our purposes what is important is the illustration of how much variation 
there is among countries in the extent to which the population of the rural 
"reservoir" is drawn upon. It is noteworthy that the two most urbanized and 
advanced countries, Chile and Argentina, have one fourth or more of their 
total 1950 base rural population removed to urban areas within the decade, 
whereas Guatemala, the most backward of the seven countries, has by far the 
lowest-a suspiciously low-figure. As we shall soon see, migration is age-con
centrated, so the actual loss in the young adult years is considerably greater 
than the figures indicate. However, the, concept of a migratory "reservoir" is 
important for any consideration of migrant selectivity. Independent of the 
characteristics of the migrants, such as education or occupation, it is apparent 
that the situation in countries such as Chile, in which up to one half of the 
young adult population leave, does not permit the degree of selectivity that 
could, though not necessarily would, characterize a country where only 10 
percent of the same age group migrated to cities. This important point will be 
taken up again in another context. 

Out-migration from rural areas assumes various forms. Caldwell, in his 
rural survey, has provided us with some of the best data showing both the 
amount and form of rural out-migration. In Table 2 the migratory status of 

TABLE 2 

Migration Classification of Ghana Rural Respondents by Age, 1693 
(percent) 

Migration 
Classificationa 0-9 10-14 15-19 20-24 25-29 30-44 45-64 

All 
65+ Ages 

Never migrated 85 83 78 63 55 57 64 73 69 
Seasonal migrant 
Permanent returnee 

2 
3 

3 
3 

6 
3 

9 
6 

8 
12 

6 
13 

4 
17 

2 
19 

5 
9 

Long-term absentee 
Other; no entry 

7 
3 

7 
4 

12 
1 

20 
2 

20 
5 

21 
3 

13 
2 

4 
2 

14 
3 

Totalb 100 100 100 100 100 100 100 100 100 

ayey: 
Never migrated-includes those currently "visiting" town, a few of whom may have 

been previous migrants. 
Seasonal migrant-includes those currently in the town and those in the village who 

intend to migrate again. 
Permanent returnee-those who have been either seasonal or long-term migrants but 

who do not intend to migrate again. 
Long-term absentee-includes the long-term absentees resident in the town whether 

in the town or temporarily visiting the village at the time of the survey.
bNumber sampled = 6,964. 

Source: (12; Appendix 2, p. 240). 
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the male population is given by age. Since only rural-urban migration is 
considered and movement to other rural areas is classified as "never mi
grated," these figures understate the mobility of this group. Nonetheless it is 
quite impressive that only somewhat more than half of the age group 25 to 
44 has never migrated. The female distribution, which is not given here, has a 
similar profile, but with substantially less migration. (The percentages "never 
migrated" are- 7-2, 74; and-73-for-the-age-groups-20-t 24, 25 to 29, And'30- o 
44, with the total figure being 78 percent compared to 69 percent for males.) 
However, migrant sex differences are less among the younger ages, and Cald
well suggests that this represents an important change in the migration pat
terns of Ghana. Seasonal migration, however, remains a predominantly male 
undertaking regardless of age. 

Return Migration. Perhaps most interesting in this table is the "permanent 
returnee," since it taps a form of migration for which it has always been 
difficult, especially by means of censuses, to obtain information. In Ghana 
migration to large cities typically is made with the expectation of returning 
eventually to the village at retirement age if not sooner (12, pp. 185-200). I 
do not know how widespread this pattern is in the rest of tropical Africa, but 
the retirement pattern is not nearly as common in Latin America. Return 
migration is doubtless quite substantial in all countries, although data defi
ciencies preclude comparisons. In Cedral, Mexico, where there has been a 
history of out-migration from a long-depressed area, 34 percent of the men 
interviewed had left the community as a migrant (defined as those who move 
away for at least 6 months) and had returned by the time of the survey. Of all 
men 13 percent were return migrants from Monterrey. 

The reasons for return migration to rural areas are many and not easily 
classifiable. Caldwell's study asked a question about why people return from 
towns and do not want to go there again. The two main responses were about 
equal (each about 40 percent): "they preferred village life" or "they did not 
succeed in the town." Less important (less than 20 percent) was the response, 
"they had made enough money." 

Whatever people report to be the reasons for return migration, a compara
tive study of the phenomenon would probably find that return migration 
rates are related to the stability of labor demand in the cities. Mohsm (28, p. 
59) states, "The failure of the industrial sector to provide them [migrants] 
with decent and stable work facilities, and also the seasonal decline of urban 
employment force these migrants to Indian cities to maintain close ties with 
their folks at their native places." Gutkind (29) reviewing the evidence for 
Africa, takes much the same position. In addition to fluctuations in demand 
for labor, the frequent inadequacies of urban facilities (housing, transporta
tion, etc.) make life difficult. The conclusion to be drawn from this is that if 
economic opportunity and living conditions in the cities were to be improved, 
return migration rates would be lower. 
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Return migration is of special significance in the study of migrant selectiv
ity. It is plausible to assume that much, but by no means all, of return 
migration serves to "weed out" the less successful migrants. As a proposition: 
Return migrants from large cities on the whole will be negatively selective 
from the total group of migrants, thus increasing the positive selectivity of 
those who remain in the cities. The difficulties of testing this proposition are 
formidable, but it is crucial for migrant-nonmigrant comparisons. 

SPECIFIC CHARACTERISTICS OF MIGRANT SELECTIVITY 

Let us consider the specific ways in which migrants are selected from the 
populations from which they originate. A number of comparisons are pos
sible, but the choices will be made in part to indicate the variety of relevant 
variables We begin with three conventional demographic variables (age, sex, 
and marital status), proceed with two socioeconomic ones (education and 
occupation), and end with a psychological variable (risk-taking propensity). 

Age 

More than 30 years ago, Thomas (30) m her review of the existing litera
ture on migration differentials-interestingly enough, it was hmrited almost 
entirely to developed countries-concluded that there were few empirical 
regularities in this area that held up through time and space. The one excep
tion that might presume to the status of a law was age-selectivity of migrants. 
All subsequent work has confirmed this judgment. Whether in developed or 
developing countries, migrants to urban places are concentratedin the young 
adultyears. The distribution may be more or less peaked according to a given 
country or city but the general configuration remains. For example, the U.N. 
Mysore Study (31, p. 177) shows that for all in-migrant male household heads 
to Bangalore City, 49.9 percent were within the age range 15 to 29 at the 
time of their migration to that city. The comparable figure for Mysore City is 
44.4 percent. Camisa (32, pp. 408-449) applied the survival ratio technique to 
the 1950 and 1960 censuses of a number of Latin American countries. Six 
large cities showed the following percentages of net migration represented by 
ages up to 30 (in 1960): 

Greater Buenos Aires 53% 
Metropolitan Caracas 67 
Greater Santiago 69 
Guayaquil 71 
Panama City 73 
Mexico City (Distrito Federal) 81 

Only in Buenos Aires are "older" migrants important as a percentage of the 
total. 
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The age-specific pattern of urbanward migration is so well-known that we 
sometimes lose sight of its significance. One can even go so far as to maintain 
that the single feature of migrant selectivity that most benefits the -receiving 
urban community is age, because it is related to so many other characteristics. 
This judgment applies especially to developing countries where the socioeco
nomic differences between age cohorts are often very great. Young adults are, 

--- on--the- average; better-educated, even-when-their-community-of-origin-is-held
constant. This, in turn, will affect their occupational attainment. Most men 
migrate to large cities before the peak of their work careers, which comes 
quite young in developing countries. Most men must find manual employ
ment, for which physical vitality is an important requisite. Moreover, the 
adaptability of individuals to different environments and the willingness to 
change environments is related to youth. Migration is one way for a young 
man to escape domination by his parents. If he were to remain in a rural area, 
he would be more likely to orient his work and family life according to 
parental and kin considerations. 

Men in rural areas, at least on the basis of the Cedral data, are keenly 
aware of the relationship of age to success in the city. This is clearly indicated 
in the series of three questions reported in Table 3. In the first question asked 
of all men, there is a clear inverse relationship between age and responses 
favoring leaving Cedral. However, 42 percent of men 45-and-over still say 
"go," reflecting the lack of economic opportunity in Cedral, an area with a 
long tradition of out-migration. When the question is specified for men older 
and younger than the respondent the effect of age at migration becomes very 
pronounced. Overwhelmingly, young men are urged to leave, and this has 
almost no variation by age of respondent. For the older men, the advice is the 
opposite, though not as pronounced as for younger men. There is somewhat 
more variation by age of respondent, but not much. 

By their comments the men indicated they were well aware of the way in 
wich age influenced successful adaptation to the city. It is fair to conclude 
that many men in rural areas are there not particularly because they want to 
be, but because they correctly perceive that job opportunities in large cities 
for men over 35 or 40 are quite limited. In large cities of developing countries 
the supply of unskilled labor invariably exceeds the demand, so employers 
understandably do not hire older men, especially since they are less educated 
as a group and have few specialized skills. 

Sex Ratio 

Age specificity of migrants holds up remarkably well through space and 
time, but the sex ratio (speaking here of the adult population) has no such 
uniformity. At one time there was a belief to this effect. Ravenstein (21, p. 
199) stated as one of his laws, "Females are more migratory than males," but 
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TABLE 3 

The Relationship of Age to Men's Advice Favorable to Migrating 
from Cedral, Mexico, to the City, 1967 

Age Category 

15-24 25-34 35-44 45+ Total 

53. "Do you think that to be able to progress the best thing 
that can be done by a man of your age who lives in a village 
(pueblo) like Cedral is to go to a city as soon as possible?" 

Percent "very
 
much in agree
ment" or "in
 
agreement" 77 69 52 42 59Number (69) (100) (77) (101) (347) 

54. "And in the case of a man older than yourself, what do you 
think is best?" (Only for respondents less than 55 years old.) 

Percent saying 
go to the city 37 35 29 23 31 

Number (52) (81) (69) (57) (259) 
55. "And in the case of a man younger than yourself, what do 
you think is best?" (Only for respondents over 25 years old.) 

Percent saying 
go to the city 91 92 92 92 

Number (88) (74) (109) (271) 

Source: Unpublished data, Cedral survey, Population Research Center, Department 
of Sociology, University of Texas, Austin. 

this assertion was based on his studies of Great Britain and, to a lesser extent, 
Europe. As evidence came in from other parts of the world, it became appar
ent that the pattern in west Europe and northern America was not typical, 
especially with respect to large cities. 

Although there are some exceptions, the developing world presents two 
main patterns: the Latin American one, in which there is a predominance of 
females among migrants to cities and the Afro-Asian one, in which there is a 
clear predominance of men. In some large Latin American cities there are 
among young adults as few as 75 males for every 100 females; in a number of 
large African and Asian cities there are as many as 150 or more males for 
every 100 females. 

In part the explanation of this difference may be cultural. In Islamic 
societies and others such as India, unmarried females are not encouraged to 
leave the household except for marriage. Morris (33) also argues that the joint 
family restricted the migration of women, for women usually migrated only
when whole families moved. In Latin America many unmarried female mi
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grants to large cities are destined for domestic employment service. In effect, 
they exchange one household environment for another, so the norms of close 
control of young female behavior are not really contradicted. 

But the cultural explanation of the differences between these world areas 
is not in itself adequate. Although Latin America, Africa, and Asia are all 
classified as "developing," there are substantial differences in economic or

-ganization, Temporary migration--to-cities-is-more-characteristic-of Africa-and 
Asia than it is of Latin America, and, as already mentioned, fluctuating labor 
demand is part of the explanation. If the labor surplus in large cities of Asia 
and Africa is greater than in Latin America, females will face greater competi
tion from males for the available positions, and females would be further 
handicapped by cultural constraints. 

In the process of economic development, however, in the large cities ex
treme sex imbalances, whether favoring males or females, are inherently un
stable and over time they will move toward a more even balance. Caldwell 
(12) indicates that a more even balance in the sexes of migrants to cities of 
Ghana is in process. Bogue and Zachariah (34, p. 45) say with respect to 
metropolitan areas of India, "Although originally this migration may have 
some of the aspects of a 'pioneering' movement, comprised predominantly of 
males, the 1941-51 decade witnessed the removal to the cities of almost as 
many women as men." In Latin America the same movement is taking place, 
in part because of the preference of the girls and young women for work 
other than domestic service. 

MaritalStatus 

Marital status is obviously related to the sex balance. The further the sex 
ratio is from 100, the greater the proportion of migrants who are single. But 
there is still considerable variation depending upon the willingness of men to 
leave their families back home. In Asia and Africa this is more common than 
in Latin America. Nevertheless, Zachariah (35, p. 383) in his study of Bom
bay states, "In each age-sex group the proportion single was found to be... 
greater than in the general population of the states of origin." Caldwell 
found that in rural areas of Ghana single males (after he controlled for age) 
were more likely to be planning to migrate to the cities. Controlling for age, 
we find that migrants to large cities are disproportionatelysingle when com
pared to the populationsfrom which they originate, 

The significance of marital status upon other forms of migrant selectivity 
can be seen by reference to Kuznets' concept of "detachment" (36, xxxiii). 
He believes that detachment facilitates economic progress. "Indeed, we can
not exaggerate the importance of this detachment of wide groups of the 
population, particularly among the young generation, from family origin and 
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surroundings in their movement toward, and placement in, positions within 
the economic system on criteria that put a premium on maximization of 
specific capacities that are closely related to measurable economic effi
ciency." Of course, some sociologists would view detachment quite differ
ently. They believe separation "from family origin and surroundings" results 
in social deprivation leading to social and personal disorganization. But this is 
a problem to be addressed later. 

EducationalAttainment 

Migrants to large cities have highereducationalattainmentthan the popu
lations from which they originate. Aside from age, the selective factor of 
education probably has more generality than any other to be advanced. It is 
not that migrants have high educational attainment; most from rural areas 
have 6 years of education or less. It means only that they have more than the 
average of their origin population. For Calcutta (34) and for Bombay (35) it 
was found that in-migrants had "considerably higher" average educational 
attainment than the populations of origin, but lower average attainment than 
the populations in the two communities of destination. Much the same con
clusion was reached for Lagos by Ejiogu (37). The Monterrey findings indi
cate a high degree of educational selectivity. For Cedral, 22 percent of those 
who had ever migrated had completed 6 years or more of schooling, whereas 
only 13 percent of the nonmgrants had attained this level. 

In the Ghana study the relationship to education is very clear, as indicated 
by Table 4 The Caldwell study also is of interest in showing the way language 
competence is related to propensity to migrate. For male rural respondents 
over 20 years old, the percent who had never migrated by "literacy category" 
is as follows: 

Illiterate 69% 
African only 67 
English and African 50 
English only 38 

The educational system stimulates out-migration because it forces young 
people to leave the community if they are to complete their education. Only 
rarely do rural communities have facilities going beyond primary school. 
Since higher educational facilities most often are found in cities, the student 
has little recourse but to go there. Excepting the few specializations in agri
culture, his training is such as to prepare him for urban jobs. In short, every
thing is stacked against the probability that those who attain an education 
much beyond the average for -the population in their communities of origin 
will remain there. 
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TABLE 4 

Percentage Distribution of Ghana Rural Respondents over 20 Years of Age 
in Each Educational Group by Migration Classification and Sex, 1963 

(percent) 

Highest Level of Education Reacheda 

Extended 
Limited Primary Secondary 

Sex and Migration Primary and Middle Schooling and 
Classification None Schooling Schooling University 

MALE (3,748 respondents) 
Never migrated: 

No plans 65 59 38 17 
Planning to do so 4 7 9 8 

Ever a seasonal migrant 8 12 9 18 
Ever a long-term absentee 19 19 40 49 
Visiting; other; no entry 4 3 4 8 

Total 100 100 100 100 
FEMALE (3,713 respondents) 
Never migrated: 

No plans 77 65 39 26 
Planning to do so 3 5 10 13 

Ever a seasonal migrant 4 8 8 18 
Ever a long-term absentee 12 20 38 43 
Visiting, other, no entry 4 2 5 0 

Total 100 100 100 100 

aln this and following tables "migrated" means migrated to urban areas, and current 
visitors to the town have been put in the residual category because of lack of informa
tion about their previous activities. 

Source. Caldwell (12, Table 3.3). 

OccupationalStatus 

If it can be demonstrated that migrants have higher educational levels than 
nonmigrants, then it should also follow that migrants to large cities have, on 
the average, a higheroccupationallevel than the populationsfrom which they 
originate.The stress here should be on "average," for some migrants will have 
low occupations, just as they will have low educational attainment. Later, this 
proposition will be demonstrated to hold for migrants to Monterrey. Speare 
(38) has an interesting comparison of Taiwan male nonmigrants and male 
migrants before and after their move to Taichung, as given in Table 5. The 
comparison of nonmigrants and migrants before they moved is clearly favor
able to the latter. Speare also shows that 39 percent of the migrants had 
schooling beyond the primary level, but only 21 percent of the nonmigrants 
reached this level
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TABLE 5
 

Occupation Distribution of Migrants and Nonmigrants, Taichung, Taiwan, 1 9 6 6 -1 9 6 7 a 

(percent) 

Migrants Migrants 
before after 

Nonmigrants . Move Move 

Professional, managerial, clerical 
Employees 8.9 19.8 20.2 
Self-employed 9.2 4.4 7.6 

Sales and service workers 
Employees 3 10 9.8 
Self-employed 13.8 12 20.9 

Skilled and semiskilled workers 
Employed 6.5 18 17.6 
Self-employed 5.1 3.1 4 

Transportation workers 
Employees 6 7.8 10.9 
Self-employed 0.5 0.9 3.1 

Farmers, owners or tenants 40 12.2 2.4 

Farm laborers 3.5 5.3 1.3 

Not employed 3.5 6.5 2.2 

Total 100 100 100 

Sample size 370 450 450 

aBased on results of interview with Taiwanese male migrants to Taichung aged 23 to 

42 and Taiwanese males aged 23 to 42 who were living in the area outside Taichung 
from which the migrants came. 

Source: (38). 

Propensityto Assume Risk 

Propensity to assume risk is a psychological variable, and the proposition 
may be stated as follows: Migrants to large cities are, on the average, more 
disposed to assume risk than the populations from which they originate.' 
Although this proposition may be plausible, it is the one for which there are 
least data. It is also difficult to assess its importance independently because 
the variable is associated with education and occupation. Perhaps it would be 
easier to reverse the proposition and speak of those loath to assume the risk 
inherent in moving to a new environment. Many people who should be migra
tion-prone-in terms of the demographic and socioeconomic variables we have 

discussed-remain at home. They are the people who are less venturesome, 

*Although agricultural production is one of the riskiest, I believe that farmers "ac
cept" risk but are not so likely to "assume" it in the active sense of the word. 
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less ambitious, and less restless. Such characteristics, it should be emphasized, 
are to be considered independently of general intelligence or willingness to 
conform to the norms of the village or small-town environments. 

Kuznets (36, pp. xxxii), as an economist, places considerable importance 
on this trait of willingness to assume risk. His argument is as follows: 

Let us assume that, on balance, the in-migrant group,_at least in some 
countries and in many periods, has a greater proportion than the resident 
population of adventurous and independent individuals capable of adjust
ing to a variety of circumstances, and also a larger proportion of individ
nals responsive to economic opportunities and attractions even if qualified 
by a substantial risk element (necessarily present in the case of most 
internal migration). If we assume further that the personality character
istics and the greater orientation to economic opportunities involved in 
such selectivity make for long-term prospects of greater productivity and 
efficiency, then again it follows that internal migration implies not merely 
the assured economic growth implicit in supplying the man for the job but 
further growth resulting from a process of selection that promises an extra 
gain of productivity over and above the ,assumption of unselected migra
tion. 

Note the qualifications Kuznets introduces. "On balance" means that not all 
of the individuals who rank high on risk-taking propensity will leave and not 
all those ranking low will remain. He is careful not to make this feature of 
migration an invariant property by stating, "at least in some countries and in 
many periods." And a major unstated assumption is that there is a job await
ing the man at the new destination. More than that, it is a job allowing for 
initiative and permitting increases in productivity. The appropriateness of 
these assumptions as they would apply to most large cities in developing areas 
will be challenged by many, but Kuznets, in fairness to his position, really is 
addressing himself to a prior question, "if we assume that the labor needed 
for the newly emergent production opportunities in a rapidly growing area 
can be drawn from the resident population, would the alternative of employ
ing newcomers still be preferable?" (36 pp. xxx). He says yes, in part because 
of the importance he ascribes to the quality of venturesomeness. 

Changein MigrantSelectivity 

The point has been made that it is not only important to look for migrant 
selectivity; it is also necessary to determine if the selectivity itself changes 
over time. Unfortunately, the evidence is minimal on this question, since 
adequate information on migrant selectivity is not often available for one 
point in time, much less as a time series. 

Excepting the sex ratio, the various forms of migratory selectivity tend to 
go together. Thus, the young migrate, and being young, they are more likely 
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to be single, or at least without large families. And in developing countries 
there are generally pronounced age-cohort differences in educational attain
ment, so their education will be higher than that of the adult population as a 
whole. Finally, willingness to assume risk is linked to age, education, and 
employment, although it is formally distinct. Stated as a proposition: Forms 
of migrant selectivity, excepting sex, are interrelated, and when these vari
ables change they will change in the same direction. 

Data from the Monterrey study can be combined with Mexican census 
results to provide some useful comparisons for education and employment, as 
shown in Table 6. The categories are noncontiguous groupings of municipios 
(Mexican county equivalents) that are based on socioeconomic criteria. Cate
gory I represents highly urban and industrially advanced areas, whereas Cate
gory V includes highly rural and backward areas. 

A detailed analysis of Table 6 is not possible here (see 17). What is impor
tant for our purposes is the demonstration that (a) migrants are selective on 
both education and employment, with selectivity being extreme for the 
earlier periods and for the less developed Categories IIt-V; and (b) excepting 
for comparisons in Categories I and II that can be explained, selectivity has 
declined substantially since 1941. In addition to these two variables, it was 
found that the more recent migrants to Monterrey were more likely to arrive 
at that place married; and if married, more likely to arrive with children; and 
if arriving with children, more likely to have two or more children upon 
arrival. 

In all, the Monterrey data provide strong support for the argument that 
migrant selectivity has declined over the past several decades. The somewhat 
lengthy explanation of why this happened cannot be reproduced here, espe
cially since it depends in part upon peculiarities of Mexican development. 
However, the shift from "pioneer" to "mass" migration does have some 
features of general application and significance. In the course of urbanization, 
the "reservoir" of rural potential migrants tends inevitably to decline relative 
to the ever-increasing demands placed upon it by sustained urbanization. 
Thus, as a larger proportion of the total population of the reservoir is drawn 
upon, the characteristics of the migrants come to resemble the average of that 
population. In the Monterrey case the number of migrants by time of arrival 
rose about sixfold in 30 years. The rural reservoir in the area states providing 
most of the migrants to Monterrey increased by little more than 50 percent 
during the same period. 

This discussion leads to the following proposition: The lower the rate of 
out-migrationfrom ruraland small-town areas to large cities, the greaterthe 
selectivity. Stated another way: The longer a rapid rate of urbanization is 
maintained,the more probablea decline in selectivity of migrantsfrom rural 
areas Admittedly, the evidence for these propositions is limited, but they 
touch upon important, if often overlooked, features of migrant selectivity. 



TABLE 6 

Percentages of Male Migrants to Monterrey Who (a) Have 6 Years or More Schooling and (b) Were
 
Employed in Nonagricultural Activity in Year before First Arrival, by
 
Socioeconomic Category of Zona of Community of Origin and Time
 

of First Arrival, with Corresponding Percentages for All Males 15
 
and Over in Category of Zonas 

I-

Time of First Arrival Census Selectivity Indicators 
Item and Zonas Contributing at Least -0 
2 Percent of Migrants by Category in Before Col. (t) - Col. (3) - O 

Col. (4) Col. (5) CTerms of Socioeconomic Ranking 1941 1941-50 1951-60 1940 1960 •r 

(1) (2) (3) (4) (5) (6) (7)
 z 
6 years schooling 

All categoriesa 43 35 34
 
Category I (highest) 39 51 62 48 51 -9 +11
 
Category I1 31 44 46 14 23 +17, +23
 
Category 1i 50 31 25 8 15 +42, +10
 
Category IV 51 32 27 5 8 +46 +19
 
Category V (lowest) 34 10 13 3 6 +31 +7
 

Mexico, total country 12 21
 



Nonagricultural activityb 

All categories 71 56 50 
Category I (highest) 76 74 82 89 95 -13 -13 
Category II 74 76 61 36 41 +38 +20 
Category iII 68 36 44 19 15 +49 +29 
Category IV 61 46 42 20 18 +41 +24 > 
Category V (lowest) o 68 24 15 13 c +11 Hq 

Mexico, total country 31 41 
0 

'The grouping and ranking of zonas by categories is on the basis of three indices of economic development: percent urban, percent in 
secondary and tertiary activities in the labor force, and Worker per capita income. 

bpercont based on migrants who were employed in year before first arrival. Sample cases number, Before 1941, totai-100, 1-21, 11-23, 111-19, 
IV-31, V-6, 1941-50, 162, 23, 29, 28, 63, 19; 1951-60, 204, 33, 38, 45, 59, 29. z0Not calculated; statistic based on fewer than 10 sample oases. 0 

Source: Monterrey 1965 Survey (actual sample) and 1940 and 1960 Mexico census reports. 

0 

z 
oa
0 
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THE ADJUSTMENT OF MIGRANTS IN LARGE CITIES
 

The discussion so far has been on the forms of migrant selectivity when 
migrants are compared to the population in the community of origin. Now 
we can turn to the question of how well migrants fare in the large city. A 
number of myths on this subject need to be challenged. 

First, however, if is necessary to get an idea of the nigrant-native composi
tion in large cities. We restrict ourselves, as usual, to a consideration of the 
adult population. This provides a different picture of migrant-native balance 
than if we were to deal with the total population.* The migratory composi
tion of the male population aged 21 to 60 of Monterrey is given in Table 7. 
During the 25 years between 1940 and 1965, the metropolitan area grew at a 
rate of about 6 percent per annum, enough to double the population every 11 
years. This is a rapid rate of growth, but not an extraordinary one. In Mexico 
eight other places over 50,000 at the 1960 census had 1950-1960 growth 
rates higher than that of Monterrey. The Davis volume on world urbanization 
shows that cities 100,000 and above often have growth rates over 5 percent 
per annum (6, Table E). Consequently, the Monterrey distribution should be 
characteristic of fast-growing cities throughout the world. 

Excluding Migrants by Adoption because their number is insignificant, we 
have six migratory status groups, defined in terms of exposure to the Monter
rey environment. Perhaps the most noteworthy feature of this native-migrant 
distribution is how few men have temporal "roots" in the city. Second Gen
eration Natives are about one of every seven adult males. If a more stringent 
criterion were adopted-that both parents be born in Monterrey-only about 
one of every twenty would qualify. It also should be pointed out that the 
distinction between Natives by Adoption and First Generation Natives is the 
accident of whether they were born inside or outside of Monterrey. Of those 
born in the city, 49 percent have fathers with rural backgrounds compared to 
53 percent of First Generation Natives. For well over half of Monterrey men, 
the rural environment is at most only two generations removed, in a country 
that has had above-average urbanization during the last 30 years and in a 
region (northeastern Mexico) that is predominantly urban. 

MigrationandKinship Networks 

One of the myths about migrants that persists even with mounting evi
dence to the contrary is that migrants experience social and psychological 
deprivation because they must exchange the well-integrated interpersonal net
work of village or small-town environments for the impersonality and lack of 

See Arriaga (39) for a discussion of the relative importance of natural increase and 
net in-migration as contributors to the growth of a number of large Latin American 
cities. 
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TABLE 7 

Migratory Status of Monterrey Men Age 21 to 6 0 ,a
 
Percentage Distribution, 1965
 

(peicent) 

Migrant by birth (born outside of Monterrey and community of 
originb is another place) 54 

Short exposure migrants (less than 10 years in Monterrey) 20 
Medium exposure migrants (10-19 years in Monterrey) 20 
Long exposure migrants (20 years of more in Monterrey) 14 

Changes of migratory status 
Migrants by adoption (born in Monterrey, but community of origin b 

16 

is another place) I 
Natives bt adoption (born outside of Monterrey, but community of 

origin is Monterrey 15 

Natives by birth (born in Monterrey and community of originb is 
Monterrey) 30 

First generation natives (neither parent born in Monterrey) 17 
Second generation natives (one or both parents born in Monterrey) 13 

Total 100 

aThe sample is a representative one, made so by the initiation of age and income 

categories underrepresented in the actual sample of 1,640 men. 
lcommunity of origin is place where respondent spent most of the time between the 

ages of 5 and 15. 

Source. Monterrey Mobility Study. 

kin and friendship ties that characterize the large city. Just why it is assumed 
that migrants enter an interpersonal void either during the move itself or after 
their arrival in the large city is hard to explain. The available evidence indi
cates otherwise. The great majority of migrants to large cities make the jour
ney to, and the accommodation within, the large city as part of a kinship 
group. In Monterrey, only 19 percent of the migrants came alone; 39 percent 
came with their wives and children, 34 percent with their parents, and 6 
percent with both. This pattern probably is not radically different for other 
developing countries. 

Moreover, there are kin and friends known to the migrant already living in 
the city of destination. In Monterrey, 84 percent had relatives or friends 
living there. In a study of Jamshedpur, India, Misra (40, p. 78) reports that 
approximately 75 percent of migrants had relatives or friends there. Caldwell 
(12, p 811) in his African study says, "It can be seen that visits to the towns 
from families without relatives already living there are practically unknown. 
Only 39 percent of the respondents who had not migrated at the time of the 
survey came from households where any member was living in the towns at 
that time, but they provided 98 percent of the current visitors to the towns." 
These visits generally precede more permanent migration. Caldwell also found 
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in his rural survey that in those households that had members living in town 
there was a greater likelihood that other members were planning to migrate. 

These reports from various parts of the world suggest that it would not be 
far from the mark to say that a substantialmajority (in most cases at least 
two thirds) of migrants to large cities in developing areas have relatives or 
friends already living there. If migration is not seen as an isolated movement 
specific in time to one or more individuals but as a-pro-essirnvolving-people-at 
both ends, then this fact becomes understandable. It therefore ishardly acci
dental that for Monterrey the 84 percent who had relatives or friends living in 
Monterrey is very close to the 82 percent who maintain some kind of contact 
with relatives or friends where they lived longest prior to arrival in Monterrey. 
Abu-Lughod (41) has emphasized the essential continuity between rural vil
lage life and the environment the in-migrant encounters in Cairo.* 

Migrant-NativeSocioeconomic Differentials 

As already noted, a common image of migrants to large cities in developing 
areas is one of a mass of untutored and unskilled peasants concentrated in 
slum districts on the outskirts of the cities who are unable to enter "into any 
productive relationship," to use Lerner's language (3). Since most observers 
reaching such conclusions have directed their attention only to low income 
areas of the city, their distortion of the socioeconomic position of all mi
grants was inevitable. 

Investigators who have attempted to take the entire city into account 
present a different and far more complicated picture. In a study of Recife, 
Cruz (42, p. 115) found little socioeconomic difference between migrants and 
nonmigrants, based on a scale combining income and possession of items such 

*A more detailed picture of the amount of kin and close friend interaction was 

obtained for Monterrey by asking if, upon arrival, migrants lived with relatives and/or 
had relatives in the same neighborhood. The relationship of this variable to education 
and employment is as follows: 

Percentin Neighborhood 
Education Kinship Network Number 

Primary or less 73 686 
Beyond primary 55 190 

Lost Employment before Monterrey 

Farm 82 292
 
Nonfarm 62 447
 

The interesting feature of these data is that higher status individuals are less likely to be 
imbedded in neighborhood kinship networks. Perhaps the "detachment" Kuzncts (36) 
talks about is manifested in this relationship. But in any event, it should be kept in mind 
that none of the above groups had less than half of their populations in neighborhood 
networks. The highest are those from farm backgrounds. They are the group who must 
make the greatest adjustment in style of living and therefore are presumably most in 
need of help from relatives and friends. 
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as a stove, radio, refrigerator. Balan (15) has assembled comparable data on 
Buenos Aires, Santiago, Mexico City, Monterrey, San Salvador, and Guate
mala City, He finds that the socioeconomic gap between natives and migrants 
in some of these cities is large while in others it is small or nonexistent. 
Although migrants in nearly all of these cities have lower educational attain
ments, their occupational distribution, based on a one-digit code, shows they 
do at least as well as natives in such cities as Santiago, San Salvador, and 
Guatemala City. In his interpretation of these differences Balan found it 
useful to consider the position of migrants in terms of the proportion origi
nating in rural areas, their "credentials" (formal requirements such as educa
tional degrees), and the rate of creation of higher status jobs in the commu
nity of destination. 

The Monterrey data demonstrate that migrant-native differentials are not 
at all a simple matter. In Table 8 occupation and income data are given for 
the six Migratory Status Groups, as identified earlier. When the two extreme 
groups are compared, Short Exposure Migrants and Second Generation Na
tives, the latter do considerably better even when we control for age. How
ever, there is no steady progression among the six groups, for the Long 
Exposure Migrants do as well as either the Natives by Adoption or First 
Generation Natives, and this again holds after controlling for age. The expla
nation for the superior performance of Long Exposure Migrants is apparently 
not simply due to their longer exposure in the city, but also to their greater 
selectivity (17). 

The argument advanced here does not deny that in aggregate terms mi
grants rank below natives on socioeconomic indicators. Doubtless in the great 
majority of large cities in developing societies they do But the important 
point to remember is that overall they do not rank far below the natives, or at 
least as low as would reasonably be expected, considering the important rural 
component of much of the in-migration to these cities. Whatever the socio
economic ranking of migrants and natives, the point to be stressed is that 
both groups are lower than is desirable. 

There is also the question of migrant-native differences in social mobility 
or, more precisely, occupational mobility, for that is the way social mobility 
almost invariably is measured, The argument of Blau and Duncan (43, p. 
274), although it derives from their research in the United States, is relevant. 
They maintain that migration promotes social mobility. 

As a mechanism of selection and redistribution of manpower, migration 
furthers occupational mobility. Indeed, it is essential for occupational 
mobility on ,a wide scale in a highly diversified society because it alone can 
alter the opportunity structure in which a given man completes. 

In terms of the community of destination, in this case large cities, Blau 
and Duncan maintain that migration facilitates occupational mobility both 
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TABLE8
 

Mean Scores of Occupation and Income by Age for Migratory
 
Status Groups,a Monterrey Men, 1965
 

First 
Short Medium Long Natives Gen- Second 

Exposure Exposure Exposure by eration Generation 
Age -Mlaritw Migrants Migrants Adoption Natfives Natives 

OCCUPATIONAL LEVELb 

21-30 1.26 1.70 - 1.58 154 2 14 
31-40 1.25 1.43 1.65 2.04 1.82 273 
41-50 1.32 1.41 2.15 2.07 1-96 240 
51-60 .91 .81 1.83 1.98 1.85 2.55 
Probability, age 

controlledc .55 .00 .94 .94 .00 
Grand mean 1.21 1.33 1.94 1.87 1.76 2.40 
Probability, 

age not 
controlled0 .61 .00 .65 .50 .00 

WEEKLY INCOMEd 

21-30 2.25 2.89 - 2.55 3.00 3.40 
31-40 2.25 2.96 3.23 3.76 3.53 4.58 
41-50 ' 281 3.03 4.00 3 78 4.05 4.43 
51-60 1.83 1.72 3.50 3.88 3.16 4.28 
Probability, a e 

controlled .15 .00 .71 .53 .03 
Grand mean 2.32 269 3.62 3.34 3.41 4.07 
Probabihty, 

age not 
controlled' .06 .00 .21 .74 .00 

aSee Table 7.
 
bA 6-point scale ranging from 0 (unskilled workers) to 6 (managers and professionals).
 
CNull hypothesis that the difference between adjacent Migratory Status Groups is
 

due to chance. 
dA 9-point scale with unequal intervals, 0 to 8. 

Source: Monterrey Mobility Study, actual sample. 

directly and indirectly. Directly, because rural migrants to large cities do 
better occupationally ihan those who remain in rural areas. Indirectly, be
cause the influx of rural migrants into the lower ranks of the occupational 
hierarchy creates additional opportunities for upward mobility for the na
tives. Blau and Duncan found support for this argument in their American 
data, and it is reasonable to assume that in general the pattern will hold in 
large cities of developing countries.* A rigorous test of the Blau and Duncan 

*Parenthetxcally, the Blau and Duncan interpretation is in harmony with that of 
Lipset and Bendix (44) who argue that immigration from Europe to the United States 
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thesis poses many technical problems (e.g., it presumes data from both com
munities of origin and destination), but the proposition can be advanced: 
Migration to large cities of developing countries increases, on the average, 
both the occupational mobility of the in-migrantsand thatof the natives. 

The impact of arrival to the large city upon a man's work status is difficult 
to determine because information is not often collected for many points in 
the occupational history. The Monterrey life-history record enables us to 
make some comparisons. For three age-at-first-arrival-to-Monterrey groups, 
the percent who were in unskilled employment for three time intervals fol
lows: 

15-19 20-29 30-39 
3 years before 

arrival in Monterrey 93 80 70 
First year in Monterrey 83 75 56 
Fifth year in Monterrey 68 59 53 

Part of the movement out of unskilled employment is a consequence of aging, 
but, even taking this into account, migrants to Monterrey are not all trapped 
in unskilled jobs. For Bombay, Zachariah (35, p. 388) states, "Between dura
tion of residence of less than one year, and 15 years or over, the percentages 
employed in unskilled occupations and in service were nearly halved, while 
the percentages of craftsmen and those in clerical occupations were nearly 
doubled." 

Social mobility has dimensions not captured in occupational mobility 
rates A man's self-perception of how well he is doing is also important. In 
Monterrey, 92 percent of the migrants reported themselves satisfied with 
their decision to move to that city.,This figure can be discounted; many of 
the less satisfied left, and some people will report themselves satisfied what
ever their current situation. Nevertheless, there can be little doubt that a 
substantial majority see their migration to Monterrey in favorable terms. A 
somewhat similar response was obtained in a study of two squatter settle
ments in Bogota reported by Cardona Gutierrez (46, p. 63). In response to 
the question, "Do you consider that you're the same, better, or worse than 
before migrating?" 87 percent said they were better off and only 3 percent 
said they were worse off. Caldwell (12, p. 180) found for the urban popula
tion in his survey that in response to the question, "Has life in Accra (or 
Kumasi or Sekondi-Takoradi or Cape Coast) been as good as you thought it 

fostered upward occupational mobility for the natives. But for nearly ali developing 
countries the reverse holds. Immigrants originating in Europe have done substantially 
better than the indigenous population (45), and many of them settled in the large 'ities. 

One of the deficiencies of this ,paper is that it does not take the foreignrbr6rn ex
plicitly into account. For a number of large cities their presence has had a congtdefable 
impact upon the opportunity structure of both natives and internal migrants. 
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would when you first came here?" 57 percent said yes. There can be little 
doubt that "satisfaction" questions are tricky to interpret, much influenced 
as they are by wording of the question and its placement within the context 
of other "adjustment" questions. Nonetheless, it is still possible to conclude 
that most migrants are positive about their move. 

In another context, all Monterrey men were asked the question, "Do you 
consrrd that-your - tfrentj-5 is5ifter, the same, or worse than the one your 
father had at approximately the same age?" Almost two thirds (66 percent) 
of all migrants reported their jobs as better than their fathers', a higher figure 
than any of the natives yielded. Only 21 percent of the migrants said their 
jobs were worse. Another self-appraisal question, "Do you believe your op
portunities to live comfortably are greater, the same, or lesser than those of 
the majority of people in Mexico?" can be used to make the following com
parisons: 

Greater Lesser 

Men in Cedral 6% 57% 
Men from Cedral but 

living in Monterrey 15 25 
Total sample of Monterrey men 27 15 

Clearly the migrants from Cedral to Monterrey are intermediate, with the 
contrast between Cedral and Monterrey men quite striking. 

The large city in developing aread is perceived by those outside as well as 
inside it as providinggreater opportunitiesthan elsewhere. This belief can be 
held by a man notwithstanding his low occupational status. Men need not 
evaluate their situation wholly in terms of their own occupation, income, or 
mobility prospects. For instance, among married men who were 36 or older 
upon last arrival to Monterrey and who had children, 14 percent reported 
education as their major reason for migration. At their age, obviously it is 
their children's education that they have in mind. 

Migrantsand DifferentialPersonalandSocialDisorganization* 

The persistent belief that migrants are more prone than natives to all forms 
of personal and social disorganization has already been mentioned. It un
doubtedly derives from a long-standing propensity in the social sciences to 
impose dichotomies upon reality: folk-urban, mechanic-organic, traditional
modern, etc. This leads, however unintentionally, to a separation of urban 
and rural into two mutually exclusive social and cultural systems. Scholars 
thus have reified their theoretical constructs. I 

*See also John Cassel, "Health Consequences of Population Density and Crowding," 
in this volume. 

tAs Hauser (49, p. 514) puts it, "The dichotomizations perhaps represent all too 
hasty efforts to synthesize and integrate what little knowledge has been acquired in 
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Those who a priori define the city in negative terms fail to look for ways 
in which the city may favorably affect the in-migrant. For example, Lewis 
(47) and Butterworth (48), among others, have found that migration to the 
large city can result in a much greater feeling of personal freedom than was 
true in rural environments. The gossiping and constant surveillance that serve 
to maintain social control in small communities are not as pervasive in the 
city and therefore not as oppressive. Bossism and various forms of terrorism 
still to be found in villages certainly involve primary or face-to-face relations, 
but those who are the recipients of real or threatened violence are only too 
willing to flee to the "impersonality" of the large city. Inkeles (50, p. 224), 
on the basis of large-scale study involving six countries (Argentina, Chile, 
India, Israel, Nigeria, and East Pakistan), recently concluded "the theory 
which identifies contact with modernizing institutions and geographical and 
social mobility as certainly deleterious to psychic adjustment is not supported 
by the evidence." 

The political dimensions of migrant adaptation can only be touched upon 
here-- Cornelius (9) takes a position similar to the one presented in this 
paper. In an up-to-date and thorough review of the literature he is able to 
demonstrate that the picture presented of urban migration by "develop
mental theorists and Latin Americanists" bears little relation to that of au
thors of "empirically-based studies." He first listed six constellations of atti
tudes and behavior predicted by the "theorists" to be a consequence of 
cityward migration: 

1. felt deprivation, frustration of socioeconomic expectations; 
2. 	personal and/or social disorganization, maladjustment, primary group 

breakdown; 
3. 	 ahenation, nonsupportive legitimacy orientations; 
4. 	increased politicization, demand-creation, 
5. mass availability, atomization of social relations, reintegration need; 

and 
6. 	political radicalization, support for, or participation in, disruptive 

political activity. 
Then he reviewed four dozen empirical studies conducted in eleven countries 
in terms of these six theoretical expectations. None of the six were substan
tially confirmed; each had some supporting evidence but always involved a 
small minority. The theory and the evidence simply did not agree. 

The re-examination of old beliefs about the city is proceeding on several 
fronts. In Latin America social anthropologists, such as Mangin (51) and 
Leeds (52), and urban planners, such as Turner.(53), recently have mounted a 

empirical research. The widespread acceptance of these ideal-type constructs as generah
zations, without benefit of adequate research, well illustrates the dangers of catchy 
neologisms which often get confused with knowledge." 

'See also Myron Wleiner, "Political Demography: an Inquiry into the Political Conse

quences of Population Change," in this volume. 
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frontal attack on the old conception that saw the fringe and squatter settle
ments (known by various names throughout the region: barriadas,favelas, 
callampas, colonias proletarias, etc.) as festering sores on the urban body 
politic. In perhaps the most forceful and telling attack on this position, 
Mangin (51, p. 66) challenged, successfully in my opinion, each of the follow
ing "standard myths" attributed to squatter settlements: 

-1-. The squatter settlements areformed-by -rural--people (Indians where 
possible) coming directly from "their" farms. 

2. They are chaotic and unorganized. 
3. They are slums with the accompanying crime, juvenile delinquency, 

prostitution, family breakdown, illegitimacy, etc. 
4. They represent an economic drain on the nation; since unemployment 

is high, they are the lowest class economically, the hungriest and most poorly 
housed, and their labor might better be used back on the farms. 

5. They do not participate in the life of the city; illiteracy ishigh and the 
education level low. 

6. They are rural peasant villages (or Indian communities) reconstituted in 
the cities. 

7. They are "breeding grounds for" or "festering sores of" radical political 
activity, particularly communism, because of resentment, ignorance, and a 
longing to be led. 

8. There are two solutions to the problem: (a) prevent migration by law 
or by making life in the provinces more attractive; or (b) prevent the forma
tion of new squatter settlements by law and "eradicate" (a favorite word 
among architects and planners) the existing ones, replacing them with housing 
projects. 

Mangin does not maintain that these people have no problems-"I do not 
mean to minimize the problems of overpopulation, rapid urbanization, pov
erty, prejudice, and lack of elementary health and social services that play 
such an important part in squatter settlement life,"-but his "more hopeful 
and realistic" interpretation is one that views squatter settlements "as a 
process of social reconstruction through popular initiative." 

The Basic Values ofMigrantsandNatives 

The migrant's adjustment to the large-city milieu will be made more diffi
cult if he must undergo a major change of values and norms. One feature of 
the rural-urban dichotomy is that it leads, however unintentionally, to think
ing of rural and urban in terms of exclusive social and cultural systems. If this 
were literally true, then rural-urban migrants would be forced to abandon 
whole sets of normative expectations and to take up new ones-an enormous 
challenge, especially for adults. 

But is such a transformation required of most migrants? Satisfactory evi
dence on this point is not available, but the Monterrey Migratory Status 
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Groups can be examined with respect to family values and rehgious orienta
tion, as shown in Table 9. Considering the table as a whole, the striking 
feature is how little variation there is. The greatest percentage point differ
ence between any of the six groups is 12. The significance of this is enhanced 
if we recall that the occupational and income differences for the same six 
groups (Table 8) were quite pronounced, at least between the extreme two 
groups, Short Exposure Migrants and Second Generation Natives. 

TABLE 9 

Family Values and Religious Orientation for Migratory
 
Status droups,a Monterrey Men, Mexico, 1965
 

Short Medium Long Natives First Second 
Exposure Exposure Exposure by Generation Generation 

Item Migrants Migrants Migrants Adoption Natives Natives 

FAMILY VALUES 
(percent selecting "modem" response)b 

1. 	Divorce 33 33 33 33 34 32 
2. 	 Family 

limitation 44 47 45 53 53 56 
3. 	 Wife makes 

decisions 5 a 9 9 15 14 
4. 	Children may 

disagree 
with parents 12 14 9 20 21 19 

5. 	Family 
obligations 10 10 8 12 7 6 

RELIGIOUS ORIENTATION 
Little or not 
at all religious 41 47 43 51 46 42 
Never attended 
church 32 39 37 43 42 36 

aSee Table 7. 
bTh(se respondents who say they "most agree" with the first alternative of the 

following five choices. 
1. 	a. If a husband and wife are not happy, they can divorce each other. 

b. 	 Marriage is sacred and should never end in divorce. 
2. 	 a. If they want to or need to, parents can limit the number of children. 

b. 	Parents should never limit the number of children. 
3. 	a. A wife should make her own decisions, even when she disagrees with husband. 

b.Agood wife is one who always obeys her husband. 
4. 	 a. On some occasions, children should be permitted to disagree with parents 

b. 	 The most important thing for a child to learn is obedience and respect for the 
authority of his parents.

5. 	a. The obligation of a man is only to support his wife and children. 
b. 	 Aside from supporting his wife and children, a man's obligation is also to help his 

relatives whenever he can, since they too are part of the family. 

Source: Monterrey Mobility Study, actual sample. 
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Other than the narrow range, the other distinctive feature of Table 9 is the 
slight evidence, if any, of a linear relationship between exposure to the Mon
terrey environment and the various value or behavioral items. Indeed, for 
religious belief and practice, Short Exposure Migrants and Second Generation 
Natives are closer to each other than to any of the other groups. 

How are we to interpret this table? There are two possibilities. One is to 
-assume-that- the-Monterrey-environment-imp oses-the-same-standards-oirevery
one, migrant and native alike, so that the migrant must take up new Monter
rey values. However, this presumes an extremely effective mode of socializa
tion of incoming migrants, and there is no evidence that this is so. The other 
alternative, and the more likely one, is simply that there are no great value 
differences in northern Mexico, rural or metropolitan, at least with respect to 
such basic institutions as family and religion. Since well over half the Monter
rey men have rural origins going back no more than two generations, it can be 
argued that, if anything, the rural influence is dominant in Monterrey. Among 
the adult population, natives are definitely in the minority, and the question 
"Who socializes whom?" must be raised. 

In any event, whatever the origins of family and religious values: Except
ing for special groups, such asIndians, rirantsto large cities do not differ 
radicallyfrom the nativeswith respect to their findamentalvalues. If this can 
be confirmed, it suggests that there are not two distinct cultural and norma
tive systems-the rural and the urban-in developing societies that demand 
unswerving allegiance from their members. All statements suggesting chasm
like differences will be far from the mark. The proposition advanced there
fore requires neither that peasants be converted into instant urbanites nor the 
equally dubious possibility that they become "urban peasants." Life in large 
cities does require of in-migrants from rural areas many changes in style and 
tempo of life. But these changes need not destroy or greatly affect basic 
values. 

The Ghana study is especially valuable inshowing how rural and urban 
may be amalgamated. The country is in its most intense period of urbaniza
tion, but far from there being a violent conflict between tribal life on the one 
hand and metropolitan existence on the other, these worlds are so closely 
connected that it is difficult to speak of the one without reference to the 
other. As Caldwell puts it, 

In the sense that most rural-urban migrants who work their active years 
out in the town are satisfied about what they have done, there can be no 
real question about their failure to adjust to the town. It could be said that 
they failed to embrace town life so exclusively as to be adjusted to the 
town only; rather is their adjustment one to both town and village. They 
have a cyclical view of their lives, which demands a beginning and an end in 
the village but which is satisfied and even happy to enjoy an extensive 
urban experience in the interim.... 
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The town is essentially a place of activity. There one can work fruit
fully during the height of one's powers. There also one can live fully when 
one has the energy to do so, But, as one begins to feel one's age, or as 
sickness brings warning signs of physical troubles, then one begins to think 
of retirement, in a very literal sense of the -word, to the village. (12, p. 
220) 

The constant flow of the city dwellers back to the villages for visits and their 
eventual retirement there keeps the inhabitants of villages well informed of 
urban life. "Rural Ghanaians look upon the large towns as the sources from 
which the new patterns of living will come to an extent that would astonish 
rural residents in many developed countries.' This is not to say that no 
differences are perceived between rural and urban life. More than four fifths 
of the respondents in both the rural and the urban surveys said that village 
life is more "manageable" than town life and nearly two thirds of each group 
believed that town fife "corrupts." But such judgments do not deny the 
attractiveness of town life. More than four fifths of respondents in both rural 
and urban areas agreed with the statement, "male migration is a good thing," 
While rural-urban contacts in Ghana probably are of an intensity not likely to 
be matched in many other developing countries, I would maintain that the 
general pattern holds, whereby the migrant is the link between "town and 
country. 

CONCLUSIONS 

This review of migrant selectivity has been restricted m various ways. We 
have not concerned ourselves with all forms of internal migration, for our 
focus has been on migration to the large cities of developing countries. It also 
has been restricted to the late adolescent and adult population and has been 
concerned mainly with male migration. 

Whatever else has been accomplished in this survey, it should be clear that 
migrant selectivity is inherently a complex phenomenon. Ideally, one needs 
extensive data on migrants and nonmigrants in both the communities or 
origin and of destination. By this criterion, few if any studies tell us all we 
would like to know about migrant selectivity. Not only are differences be
tween migrants and nonmigrants difficult to establish unequivocally, but the 
fact that migrant selectivity patterns may change is very important. Here we 
can echo Bogue (54) 

. .migration can be highly selective with respect to a given characteristic 
in one area and be selective to only a mild degree, or notat all, in another 
area. If the selectivity of migration can vary in both pattern and intensity 
between different places, it is equally plausible that it can vary between 
different periods of time. Hence it is fruitless to seek permanentinflexible 
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differentials in migration that will not vary, to some degree at least, in 
patternand intensity with time and place. (Italics in original.) 

Possibly age selectivity is the one exception to this statement, but otherwise 
it is incumbent upon any investigation of migrant selectivity at least to con
sider the possibility of change in migratory pattern over time. 

-Studies-of migrant selectivity that depend-entirely- on-census-information, 
are inadequate. Censuses do provide valuable data, and census bureaus should 
be encouraged to publish more of the information on migration which they 
have available, but the census enumeration instrument simply is too restricted 
in the amount and kind of questions it can cover. 

Sample surveys are more flexible and can provide a much wider range of 
information. The Monterrey Mobility Study convinced me that reliable life 
hi tories can be obtained and tat the computer makes feasible for the first 
time the processing and analysis of large numbers of cases. (See 55.) Life 
histories lend themselves very well to cohort analysis, and this is indispensable 
for the survey analyst who wishes to escape from static analysis. 

, Sample surveys on migration are now appearing with increasing frequency, 
but like the Monterrey study, they are often handicapped in making migrant
native comparisons because of a restriction to one locale. This limitation can 
be overcome through the use of large national surveys; that by Blau and 
Duncan (43) is an excellent example. But in order to permit adequate analysis 
by size of community and by region, a large sample number (A') is required, 
perhaps as much as 10,000. Such surveys are expensive and difficult to exe
cute in most developing countries, but they provide the best way of determin
ing the importance of various features of migration, including selectivity, on 
the national level. And if they could be replicated after 10 years or so, one 
would be able to say with some confidence whether patterns of migrant 
selectivity are changing. 

Finally, the recent surge in output of studies dealing with migration makes 
it propitious to begin the arduous and tedious task of codifying the findings 
of these studies, both on a regional and world basis. This task, and my paper 
is only a gesture in that direction, not only would serve to clarify what'we 
now know about migration, it would tell us where the major gaps in our 
knowledge are and how they could best be filled. 

Notwithstanding the limitations that we have indicated, certain conclu
sions can be reached on the basis of our survey. Migrants to large cities in 
developing countries are heterogeneous in their socioeconomic backgrounds. 
This observation may seem so self-evident as to be trivial, but its acceptance 
allows us to clear away some of the misconceptions and errors that have 
occurred frequently in the literature. A number of social scientists have seen 
the migration process through a glass all-too-darkly. I have tried to explain 
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this trait as originating in the theoretical heritage they have brought to the 
problem. It has caused many of them to fail to ask whether reality conforms 
to this preconception. 

Migrants to large cities, on an overall basis, are positively selective in 
relation to the populations from which they originate. (Whether they are also 
positively selective to small or medium-size cities is an intriguing question, 
but the evidence is so slight that no conclusion can be reached at this time.) 
The forms of selectivity (age, education, occupation, risk-taking propensity, 
etc.) are interrelated and reinforce one another. It was argued earlier in this 
paper that the allegations (they seldom had more substance than this) of 
personal and social disorganization in the large cities were exaggerated. If my 
thesis of positive selectivity is sound, it follows that the migrants, on the 
average, will be better equipped to cope with conditions in the city. 

Although migration to large cities has been found to be positively selec
tive, there are additional questions to be posed as to whether selectivity is 
changing and, if so, in what direction. Unfortunately, the evidence on these 
matters is meager. The Monterrey data indicate a clear decline in migrant 
selectivity over a generation, but we cannot be sure that this holds for other 
large Mexican cities, let alone cities in other world regions. I think it is safe to 
assume that if a rapid rate of urbanization is sustained over several decades, 
selectivity will be lower at the end than the beginning of the period, but this 
still leaves unanswered questions about the extent and form of this change. In 
any event, declining selectivity has a host of implications, especially its effects 
on the city of destination. It suggests that accommodation into the occupa
tional and social structure of the city will become more rather than less of a 
problem, even though the proportion of the total population represented by 
migrants steadily declines. 

MigrantSelectivity, the Growth ofLarge Cities, 
andEconomicDevelopment 

It should be evident by now that I am more positive than some about the 
urbanization process in developing countries. In particular the thrust of this 
paper has been to show the connection between migrant selectivity and the 
growth of large cities. It is difficult to deny that massive population redistri
bution is an inherent part of the developmental process, nor that urbaniza
tion, as a prominent feature of this redistribution, requires much migration. 
Large cities draw migrants from other urban centers and from rural areas. As 
economists often view migration favorably because of its consequences for 
labor mobility, so can sociologists view it favorably. Blau and Duncan see 
migration as expanding the life chances available to men. Their conclusion, 
based upon their investigation of the occupational mobility in the United 
States, would seem equally appropriate for other societies. 
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The community in which a man is raised, just as the race or ethnic 
group into which he is born, defines an ascriptive base that limits his adult 
occupational chances. Migration, however, partly removes these ascribed 
restrictions on achievement by enabling a man to take advantage of oppor
tunities not available in his original community ... selective migration 
strengthens the operation of universalistic criteria of achievement and the 
trend toward increasing selectivity in migration manifests an extension of 
universalism in our occupafonal structure (43, p. 275). 

Migration also has several desirable implications from the standpoint of the 
large city. There is positive selectivity, overall, and in particular there is the 
stream of career migrants from other cities whose importance far exceeds the 
numbers involved. They are the ambitious ones, anxious to mount and ascend 
the ladder of success. 

Even the migrants from rural areas may contribute more than is generally 
attributed to them, notwithstanding their limited education and low-level 
skills. Although the empirical support for it is extremely limited, I am in
clined to put a good deal of emphasis upon the risk-taking propensity. Surely 
the larger cities benefit from the relocation of venturesome and ambitious 
people. 

But at this point critics of cityward migration can be expected to make a 
vigorous dissent. They will charge that the whole argument is tied to a gigan
tic if Migrant selectivity can benefit the receiving community only if the 
energies and dedication that migrants bring to the city can be properly put to 
work. But is there work? Or more precisely, in view of the substantial under
employment to be found in developing countries, is there work worthy of 
them? Although data are surprisingly limited on this point, there doubtless 
are many situations, probably the great majority, where the employment 
absorptive capacities of large cities are not in line with the volume of in
migration. This is indeed a critical point. Perhaps the frequent reference to 
Monterrey has served to mislead, because this city has had exceptional eco
nomic growth (it is the iron and steel center of Mexico and ranks second only 
to Mexico City in industrial output) over the last 30 years. 

But even if the point be granted, this still does not lead us to conclude that 
rural-urban migration or even that small-to-large-urban migration should be 
limited in every possible way. In developing countries inadequate work op
portunities pervade the entire social structure-rural and urban alike. It is a 
societal problem, not restricted to one sector. It can be argued that even if 
employment opportunities in large cities are not as great as-they should be, 
they still are demonstrably superior to those in the rural or small urban 
communities of origin. And, importantly, educational facilities are much bet
ter. Although the migrant himself may not benefit from them, his children 
can. 
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Behind the controversies over the relative merits of urbanization and its 
attendant rural-urban migration is the question of short- versus long-term 
effects. Many critics of the current pace of urbanization undoubtedly have 
near-term consequences m nnd. In additlon to the difficulties of providing 
employment, the fantastic growth of many large cities in developing countries 
has strained the meager resources available for providing basic municipal 
services, much less adequate housing. Is it not reasonable, therefore, to advo
cate policies that would reduce the volume of rural-urban migration, which, 
in turn, would slow down the growth of cities, particularly the large ones? 

There are several limitations to this approach. First of all, we have very 
little reason to believe that governments have the necessary administrative 
tools to manipulate migration rates-even totalitarian governments have not 
had much success. Moreover, the long-run consequences of retaining people in 
rural environments are unfortunate. Policies restricting migration may have 
near-term ameliorative effects, but in time they will become negative. The 
numerous changes required to bring about the transition to a "developed" 
status are best made in an urban environment. 

I realize the enormous challenge implicit in my "acceptance" of current 
rates of urbanization in developing countries. I have tried to show, however, 
that the implications of migrant selectivity, as related to the growth of large 
cities, makes the prognosis for successful transition to a modern urbanized 
society more favorable than is sometimes concluded. 
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Ix 
Effect of Population Change on the 
Attainment of EducationalGoals 

in the Developing Countries 

Gavin W. Jones 

If there is one article of faith that is almost universally shared in developing 
countries,* it is that education must be expanded and must be expanded 
rapidly. Governments emphasize the need to eliminate illiteracy, to provide 
universal and free primary education, and to produce enough manpower with 
technical and academic skills to meet the requirements of development plans. 
Villagers simply have the conviction that, although they did not go to school 
themselves, their children are going to do so, and the government has a duty 
to provide schools for them. 

The reasoning behind the villager's conviction is clear enough: education is 
the key to prosperity and to full participation in the rapidly changing social 
and economic order that he has seen in the towns, even though it may 
scarcely have reached his village. The motives behind governments' passion 
for education may be mixed. For example, an architecturally exciting na
tional university is a status symbol for a newly independent country- In any 
case, however, politicians and government planners cannot fail to take note of 
the ground swell of popular demand for education. Beyond this, they see 
clearly enough the need for technicians, for professional people, and for 

Gavin Jones is Resident Consultant for the Population Council and 
Demographer,ManpoverPlanningDivision,NationalEconomicDevelopment 
Board,Bangkok, Thailand. 

*Also called "less developed countries," or "LDC's," and defined roughly as Asia 
(except Japan), Africa, and Latin America. The countries categorized as "developing" 
will vary according to the definition used. According to the simple definition of coun
tries with a per capita GNP below $600, the developing countries will comprise all of 
Africa except Libya, all of Asia except Japan, Israel, Kuwait, and Cyprus, all of Latin 
America except Argentina and Venezuela; Albania, Malta, Portugal, and Yugoslavia in 
Europe; and most of Polynesia, Melanesia, and Micronesia. Per capita GNP figures for 
1966 are from (1). 
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literate farmers. They may recognize that even in cold cost-benefit terms, 
education often pays off better than alternative investments. 

PROGRESS AND PROBLEMS IN EXPANDING EDUCATION 

The educational progress in developing countries over the last two decades 
has beer.truly..impressive.-As-shown-in-Table -, enrollments-in-secondary-and-
higher education in these countries more than doubled during the 1950's and 
increased by a further two thirds during the first half of the 1960's. The most 
rapid growth was in Africa, where enrollments, including primary, more than 
trebled in the 15-year period 1950-1965. In some countries educational devel
opments have been spectacular. Venezuela, for example, cut its illiteracy rate 

TABLE 1
 

Enrollment at Three Educational Levels in Developing
 
Regions: 1950, 1960, and 1965
 

Percent Increase 

1950 1960 1965 1950-60 1960-65 

(millions) 

AFRICA 
1st level (primary) 8.5 18.9 25.9 122 37 
'2nd level (secondary) 0.7 2.1 3.6 176 71 
3rd level (higher) 0.1 0,2 0.3 168 68 

All three levels 9.3 - 21.2 29.9 128 41 

LATIN AMERICA 
1st level (primary) 15.4 27.0 34.7 75 29 
2nd level (secondary) 1.7 3.9 6.7 128 72 
3rd level (higher) 0.3 0.6 0,9 103 60 

All three levels 17.4 31.4 42.3 81 35 

ASIAa 
Ist level (primary) 42.1 74.6 104.1 77 39 
2nd level (secondary) 5.4 12.2 19.7 125 61 
3rd level (higher) 0.6 1.4 2.6 132 82 

All three levels 48.1 88.2 126.4 83 43 

TOTAL: LESS DEVELOPED REGIONS 
1st level (primary) 66.0 120.5 164.7 83 36 
2nd level (secondary) 7.9 18.2 30.0 131 65 
3rd level (higher) 1.0 2.2 3.8 127 75 

All three levels 74.8 140.9 198.6 88 41 

aExcluding China (mainland), North Korea, North Vietnam, and Japan. 

Source: (2, Table 2.2). 
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from 50 percent to II percent between 1960 and 1968. Over the same period 
primary school enrollments doubled, while secondary enrollments and num
bers of university students grew about fivefold. Zambia is raising the numbers 
in secondary schools from fewer than 9,000 in 1964 (excluding Europeans) 
to a planned 61,300 in 1970 (3). 

DemographicProblems 

Yet despite these remarkable achievements, the number of adult illiterates 
throughout the world has increased over the past decade, according to 
UNESCO (4). One reason is that very large numbers of children drop out of 
primary school before they have become literate, so that rising percentages in 
school do not mean very much if they are concentrated in the lower grades. 
The basic reason, however, is that the steady reduction in the percentage of 
illiterates is not enough to reduce their absolutenumber because the number 
of children passing through the school-going ages is increasing so rapidly. 

Demographic problems facing the educational planners will be discussed 
later. Here it need only be mentioned that because of massive increases in the 
size of the youth population, the number of school places must double every 
30 years or so just to maintain the same proportion of children in school. The 
supply of classrooms and teachers must be expanded at the same rate merely 
to maintain the status quo. Despite this tremendous demographic obstacle, 
the growth in enrollments has been large enough to narrow the percentage 
gap between school-going and school-age population:* between 1950 and 
1965 the number of countries with more than 50 percent of school-age 
children in school at the first and second levels grew from 94 to 141, out of a 
total of 203 countries with relevant-data.t The steady growth in the propor
tion of young people in school in Asia during roughly the same period is 
shown in Table 2. 

But the substantial gains over the last decade or two in raising the propor
tion of children in school, though impressive, do not appear nearly as spectac
ular as do the increases in the absolute number of enrollments. If the number 
of children in the developing countries had not increased since 1950, the 
massive increases in enrollments shown in Table I would have been enough to 
provide school places for 82 percent of primary school age children by 1965, 
but as it is, only 54 percent were in school.t It is a matter of running up the 
down escalator; it is possible to reach the top, but the effort involved is much 
greater than it would be if the escalator weie halted. 

*The gap in absolute terms has remained about the same and possibly has increased 
slightly. 

tDerived from UNESCO (2, Table 2.5). Data are adjusted school enrollment ratios; 
for definition, see Figure 1, footnote a. 

:These are rough estimates derived by applying the figures for primary school enroll
ment to the age group 6 to 13. 
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TABLE 2 

Trends in School Enrollment Rates, Asian Countries, 1955-1964 
(percent) 

Total Enrollments: 
Average Annual 
Rate of Increase 

Enrollment-Ratea - 1955 b --1960- 1964 i '1955:6"4 

First level 46 53 61 6.7 
Second level 9 12 15 9.4 
Third level 1.6 2.3 3.0 10.1 

Total 27 31 36 6.9 

"Enrollment rate (ER) is enrollment as a percentage of corresponding age group (6 to 
12, 13 to 17, and 18 to 21 for first, second, and third levels respectively).

bSince the distribution of the population by single yearsof age and the distribution 

of enrollment by grades were not available for that year, the 1955 figures were 
estimated. 

Source: UNESCO (5, Table 11). 

Figure I gives a very rough indication of the extent to which universal 
education has been attained in the age groups from which primary and 
secondary students are drawn. African countries are the furthest from provid
ing education for all children. Asian countries range all the way from very 
underdeveloped educationally (particularly those countries in the region from 
the Red Sea to the Himalayas) to advanced; a number of Asian countries now 
provide universal primary education. Latin America is notably further ahead 
but still lags behind Europe and northern America.* In terms of the measure 
used in Figure 1-the percentage ratio of enrollments in primary and secon
dary schools to the estimated school-age population-Pakistan and Nigeria are 
the least advanced of the world's twenty largest nations. 

*Harbison and Myers in (6, pp. 31-34) rank countries around 1960 according to a 
"composite index" based on enrollment rates at the secondary and higher levels of 
education. As shown in the following table, the distribution of countries across the range 
of their index according to continent is roughly comparable to that in Figure 1, although 
their table highlights more clearly the differences between Latin America and the devel
oped countries, both because of the earlier data and because they give no place to 
primary school enrollment rates, in terms of which differences between developed and 
developing countries are less pronounced. 

HarbisonandMyers' Composite Index, around1960 
0-10 10-30 30-50 50-80 80+ 

(Number of Countries) 

Africa 14 3 2 - -

Asia 2 8 3 2 2 
Latin America 1 8 5 2 1 
Northern America and Europe - - 3 8 9 
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Figure 1. Number of countries in each continent with given levels of adjusted school 
enrollment ratios, around 1965. 

aThe adjusted school enrollment ratio is a percentage ratio based on the enrollment 

in primary and secondary schools (including general, vocational, and teacher training 
schools) related to the estimated population in the age range to which these levels of 
education apply in the particular country. 

bExcludes mainland China. 
cAll countries listed by UNESCO under North America, with the exception of the 

United States, Canada, and Greenland, were included in Latin America. 
Source: UNESCO (2, Table 2.5). 

The Quality ofEducation 

What has happened to the quality of education while these massive quanti
tative advances have been taking place? Any answer to this question must be 
tentative because the quality of a school system is difficult to measure and 
the situation no doubt differs greatly between countries. Nevertheless, it is 
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widely known that a substantial proportion of the effort and money devoted 
to primary education is wasted. High repeater rates, nonattendance rates, and 
dropout rates mean that many primary school enrollees do not become even 
functionally literate. Poor physical facilities, poorly trained teachers, rote 
learning, and irrelevant courses are only too common. Funds are scarce. In 
West Pakistan, the total cost of primary education per child per year around 
19,65 wars 90 -cents. MOLthis.sum," says-Curley"an-amount-less-than-5-cents-is 
spent on all such things as paper, equipment, chalk, teaching aids, books. The 
equivalent figure for a representative American suburban area is $30-at least 
600 times as much. In East Pakistan things are even worse" (7), 

It is reasonable to assume that popular pressures and perhaps questions of 
international prestige make some governments answerable regarding the ex
pansion of school places but not regarding the quality of education provided. 
(After all, parents with little or no school experience themselves have little 
basis for evaluating the standard of education their children are receiving.) 
Furthermore, statements on record by ministries of education and by well
placed educational planners lament a deterioration in the quality of educa
tion.' From them one can infer that educational quality has been a frequent 
casualty of the rapid growth of educational systems in less developed coun
tries. 

In other countries education has been a casualty of political upheavals. 
Both China and Indonesia have seen the virtual abandonment of formal ed
ucation for periods of a year or more during times of political unrest: in 
Indonesia, in late 1965 and early 1966, and in China during the period of the 
Cultural Revolution from 1966 to 1968. 

FinancialObstacles 

The need to raise quality while the drive toward universal education con
tinues is the challenge of the next decade. The obstacles are formidable, the 
most important being finance. A recent study indicates that educational costs 

*A number of examples may be cited. The Commission on National Education in 
Pakistan (1959) stated bluntly that "there can be no doubt that as a consequence of 
unplanned expansion without adequate funds the system of secondary education has 
internally collapsed" (8). 

Amore recent official publication of the Ministry of Education in Pakistan discusses 
the rapid expansion of education, then adds: "But progress at this pace has its price.... 
to restore standards that may have temporarily fallen in the process is one of the major 

tasks and challenges we have to face" (9). 
The Secretary-General of the Korean Federation of Education Associations, in a 

recent paper, states: "However, as critics have repeatedly pointed out, it is undeniable 
that, although Korean education has drastically expanded in quantity during the past 
two decades, qualitative expansion during the corresponding period fell far short" (10). 
See also (11). 

Educators in Zambia conceded that standards fell drastically in the rush to expand
education following independence in 1964. The Education Minister recently stated, "We 
opened more schools than we could look after" (3). 
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per student, even when expressed in constant prices, have had a fairly univer
sal tendency to rise over the past 15 years (12, p. 47) primarily because of 
increasing teacher salary costs. This finding should not be surprising, even 
though many education ministries have pinned their hopes on the mainte
nance of constant costs per student at the various levels of education. If 
wages and salaries are to maintain a given share of total income in the econ
omy' and if teacher salaries are to maintain their position in the salary 
hierarchy, teacher salaries would have to rise roughly in step with income per 
worker. Whether in fact they have done so would be a useful subject for 
detailed international study. 

What is clear is that in both less and more developed countries, the share 
of educational expenditures in both the gross national product (GNP) and in 
government budgets has been steadily rising over the past decade (12, pp. 
52-63; 2, Table 2.16, 14). Most industrialized countries "have moved from a 
point where they were spending between 2 and 4 percent of GNP on educa
tion in 1955 (a considerable increase for many over 1950) to the point of 
spending between 4 and 6 percent by 1965" (12, pp. 52-53). The rise in 
educational expenditures in the developing countries has been even sharper. 
In the struggle to expand the coverage of their educational systems, a major
ity of the countries for which evidence is available have doubled or even 
trebled their educational expenditures within a period of only 5 or 10 years 
(12, Appendix 24). The result has been a sharp increase in the share of public 
educational expenditures in budgets and in GNP (see Table 3).t Most coun
tries in Asia were spending between 1 and 2 percent of GNP on education in 
1955, and no country was spending more than 3 percent (5, p. 21). The range 
has since widened, and though most countries are still devoting less than 3 
percent of GNP to education, in some the proportion reaches 5 percent. In 
Latin America, the modal range of expenditure shifted up from I to 3 per
cent in 1960 to 3 to 5 percent 5 years later. The data in Table 4 may 
somewhat overstate the typical level of expenditure, since data are more 
often unavailable for the less educationally advanced countries. Nevertheless, 
the trend between 1960 and 1965 is impressive. Some African countries are 
now spending the equivalent of 6 percent or more of their GNP on education, 
if foreign aid is included. Some African and Latin American countries are 
devoting more than a fifth of the national budget to education, and although 
the Asian countries as a group cannot match this record, Singapore has been 
spending even more: 23.5 to 30 percent of the national budget in recent 
years. 

'There isevidence that the share of wages and salaries tends to rise (13). 
tThe data in Table 3 and Figure 2 are drawn from the best available source of 

comparative international data on education (2). They are, however, subject to a variety 
of weaknesses, not the least of which is that the ratio of private expenditure to public 
expenditure on education varies between countries. There is unfortunately a dearth of 
intercountry comparative information on private expenditures on education. 
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TABLE 3 

Distribution of Countries According to Proportion of GNP Spent 
on Public Education, 1955 and around 1965, by Continentsa 

(numberofcountries) 

Latin Americab AfricabPercent of GNP Asia 
Spent on-Public . 

Education 1955 1965 1955 1960 1965 1960 1965 

1 or less 3 - 1 - - 1 -

1.1 to 2 9 5 5 7 2 5 2 
2.1 to 3 3 5 5 6 4 5 4 
3.1 to4 - 2 2 4 7 4 4 
4.1 to 5 - 3 - 2 5 4 4 
5.1 to 6 . - - 3 1 3 
6.1 to 7 - - 1 1 - - 1 
7.1 or more - - - 2 1 - 2 

Total countries 15 15 14 22 22 20 20 

aFor some countries data for 1955, 1960, or 1965 were not available, and figures for 

the preceding or subsequent year have been used. For some countries percentages are 
related to gross domestic product instead of gross national product.

bpercentages for Sierra Leone in 1960, Nigeria in 1965, Paraguay in 1960, and 
Nicaragua in 1965 were calculated by applying the expenditure figures m the UNESCO 
Statistical Yearbook (2) to gross domestic product figures from the United Nations 
Yearbook of National Accounts Statistics (15). A further adjustment was made to the 
Nigerian data to allow for expenditure on the third level of education, which was not 
included in the UNESCO figure. 

Sources: (2, Table 2.16; 5, Table 15). 

The wealthy countries obviously spend much more on education per head 
of population than the poor countries. But is it easier for them to devote a 
greater share of the national income to education? Apparently so; an analysis 
of the relationship between per capita GNP and the percentage of the na
tional income devoted to public expenditure on education in all countries 
with available data indicates a strong positive relationship.' However, as 
shown in Figure 2, there is no relationship at all if we consider only those 
countries with per capita GNP between $70 0.t The share of educational ex
penditures in the national incomes of the poorest countries (those with per 
capita incomes below $250) range very widely indeed-from 1.5 percent to 8.5 
peicent. Coupled with the evidence of an upward shift over time in the share 
of educational expenditures in most countries, these figures indicate that in 
no sense can low income be considered an immovable barrier to the channel

*In terms of a simple regression analysis, the relationship can be expressed as follows: 

y = .00135x + 3.48692. F(1,88) = 32.3, significant at 0.001 level. 
tF (1,60) = 0.02, not significant at 0.05 level. 
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TABLE 4
 

Projected Enrollments and Financial Requirements up to 1970 for
 
UNESCO Regional Educational Targets, by Regions
 

Average 
Annual 
Rate of 
Increase
 

1965 Percent 1970 Percent (Percent) 

AFRICA 
First level: enrollment 15,279 20,378 5.93
 

Participation rate (000) 51 71
 
Second level: enrollment 1,833.5 3,390 13.08
 

Participation rate (000) 9 15
 
Third level: enrollment 46 80 11.71 

Participation rate (000) 0.35 0.55
 
Total expenditures (U.S. $ mU) 1,139 1,701 8.35
 
GNP (U S. $ mi) 19,694 24,413 4.39
 
Percentage of GNP 5.78 6.96
 

LATIN AMERICA
 
First level: enrollment 34,721 43,438 4.58
 

Participation rate (000) 91 100
 
Second level: enrollment 6,230 11,457 12.96
 

Participation rate (000) 22 34
 
Third level: enrollment 665 905 6-35
 

Participation rate (000) 3.4 4
 
Total expenditures (U.S. $ mu) 3,219 4,937 9
 
GNP (U.S. $ mi) 71,130 90,782 5
 
Percentage of GNP 4.52 5.43
 

ASIA
 
First level: enrollment 110,368 148,716 6.15
 

Participation rate (000) 63 74
 
Second level: enrollment 14,545 23,064 9.66
 

Participation rate (000) 15 19
 
Third level: enrollment 2,206 3,320 7.86
 

Participation rate (000) 3 4 4.1
 
Total expenditures (U.S. $ mu) 3,261 4,803 8.05
 
GNP (U.S. $ mil) 88,319 112,719 5
 
Percentage of GNP 3.69 4.26
 

Source: (12, Appendix 25). 

ing of a substantial proportion of income into education. The poor countries 
have a wide range of options open to them. 

OFFICIAL EDUCATIONAL GOALS 

The broad objectives of the future development of education in the LDC's 
are well expressed in the final resolution and statement of the Meeting of 
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Figure 2. Proportion of national income spent on public education as a function of 
per capita GNP for 62 selected countries with per capita GNP below $700. 

Source: (2). 

Ministers of Education at Tokyo (April, 1962), reaffirmed by the subsequent 
Conference of Ministers of Education and Ministers responsible for Economic 
Planning of Member States in Asia (Bangkok, November, 1965). As sum
marized in another UNESCO study (5, pp. 21-22), the major themes that 
emerged from these statements are: 

1. The need for balanced development of education at all levels, with the 
expansion of secondary and higher levels being determined by the ability of 
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pupils, availability of financial resources and manpower requirements of the 
country. 

2. The importance of qualitative considerations for development. The 
need for achieving higher standards at the second and third levels is impera
tive. Even at the primary level the -maintenance of proper standards in order 
to prevent wastage and to provide a satisfactory basis for the higher level is 
essential. 

3. The need for diversification of education by enlarging and strengthen
ing vocational and technical education at the second and third levels in line 
with the developing capacity of the economy to utilize trained skills. 

4. Expansion and improvement of science education at all levels. 
5. Promotion of programmes of adult and youth and family education as 

an integral part of overall educational development. 
6. Development of education should reflect the principle of equality of 

educational opportunity and the promotion of international peace and amity. 
After granting these broad goals, educational planners could be excused if 

they aimed to do no more than maintain the current proportions of children 
in school, because the school-age population in developing countries is ex
pected to increase by something like 25 percent during the 1970's. However, 
planners have usually aimed much higher than this. A bird's-eye view of 
educational goals in the LDC's can be had by examining the ambitious ed
ucational targets adopted a few years ago by UNESCO Conferences of the 
Ministers of Education in Latin America, Africa, and Asia," which have been 
very influential in reinforcing the educational aims of the member countries. 
The goals for enrollments and enrollment rates, as well as the financial impli
cations, are presented in Table 4. 

Table 4 indicates clearly that the educational planners hope to improve 
very substantially on the 1965 situation by 1970. It is now known that in 
both Africa and Asia, the growth of education in the 1960-65 period was not 
quite as rapid as the educational planners had hoped, and the 1965 enroll
ment rates were lower than those shown in Table 4 .J This makes it less likely 
that the 1970 goals can be reached, but if they are reached, enrollment rates 
at the first level of education will reach 71 percent in Africa, 74 percent in 
Asia, and 100 percent in Latin America. Even greater relative increases are 
envisaged at the second and third levels. The UNESCO statisticians estimated 
the cost of meeting these targets. They calculated that in Africa (where 
enrollment targets at the second and third levels were rather more ambitious 
than in Asia or Latin America) the countries as a group would have to spend 
nearly 7 percent of GNP on education by 1970. The Latin American group 

"These targets were revisions of targets proposed by UNESCO for the United Nations 
Development Decade (16, p. 30). 

tA detailed analysis of the statistical evidence is contained in (17, 18). 
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would have to spend 5.4 percent of GNP and the Asian group 4.3 percent.' 
Each case would represent substantial increases over the actual expenditures 
in recent years,t although as mentioned earlier, the share of the GNP going to 
education has been moving up in all three regions. However, even these high 
figures may understate the problem, because it was assumed that various 
kinds of economy-producing innovations and adjustments would keep unit 

-costs-from-rising-to-any-extent. T 
The UNESCO conferences also looked beyond 1970 to set longer-term 

goals for enrollment. For example, the Asian countries adopted the goal of 
universal primary education, and although target dates were not specified, 
envisaged that most countries could reach this goal before 1980. Very few 
countries, however, have developed detailed long-term educational plans al
though they commonly mention certain long-term targets. For example, 
Pakistan aims to provide universal primary education of 5 years' duration by 
1980 (the target date having been 1975 in earlier documents) and to reduce 
the wastefully high dropout rate in the early grades. Afghanistan, one of the 
least advanced countries educationally in the region, aims to reach a 50 
percent enrollment rate by 1980. Burma hopes to be able to enforce compul
sory education by 1970. In Iran, the 20-year plan (1963-83) aims at providing 
free and compulsory education for the age group 7 to 13"The national plans 
typically envisage a vigorous expansion of teacher training, often including 
in-service training, to meet future needs (5, pp. 22-23). 

In setting up these ambitious targets, not all the countries are as coura
geous as the Indian Education Commission of 1966, which not only proposed 
large enrollment increases and quality improvements by 1985 but spelled out 
their financial implications as well. These were formidable enough to be 
alarming: on the optimistic assumption that India's economy will grow at 6 
percent annually throughout this period, educational expenditures will have 
to expand from 2.9 percent of GNP in 1965 to 6 percent by 1985. 

DEMOGRAPHIC OBSTACLES TO THE ATTAINMENT OF
 
EDUCATIONAL GOALS
 

Official educational goals typically aim to expand the coverage of the 
school system and to improve its quality so that it may better meet the 

"These estimates were predicated on the assumption of an economic growth rate of 5 
percent per annum in Latin America and Asia and 4.4 percent in Africa. Available 
evidence indicates that actual growth in Latin America has averaged 4.8 percent per 
annum during the 1960-67 period, and growth rates in south Asia and Africa have also 
been below 5 percent. 

tFor a statistical analysis, see (19). 
*The exceptions were the assumption of moderate rises for primary education in 

Africa, and for primary and higher education in Asia. 
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manpower requirements of economic development, as well as the social, or 
popular, demand for education. The two most important constraints on at
taimng these goals are the financial sacrifices the country is willing to make to 
reach them and, in many cases, the shortage of adequately trained teachers, a 
shortage that takes time to remedy, particularly when an attempt is made to 
diversify the system by strengthening areas such as technical education. 

Demographic trends in the less developed countries, which are forcing 
educational planners to aim at a moving target, are an integral part of the 
problem. In a country with a youth population of 1,000,000 increasing at 3 
percent per annum, a rise in the enrollment rate from 50 percent to 75 
percent in 10 years means an increase in enrollments, not of 250,000 but of 
538,000. This example illustrates only one of the more obvious ways in 
which demographic trends are of vital importance to educational planning. To 
explain further the demographic constraints on educational advance, a quick 
summary of prospective demographic trends is in order. 

PopulationStructure 

As Table 5 shows, the less developed areas are sharply divided from the 
developed ones in terms of fertility, with birth rates more than twice as high 
as those in the developed regions. Mortality conditions vary more widely 
among the less developed countries, with crude death rates ranging from 9.5 
per 1,000 in "Other East Asia" to 20.9 per 1,000 in Africa. If smaller regions 

TABLE 5 

Crude Births and Death Rates by Major World Regions 1965-1970
 
Implied in United Nations Medium Variant Projections
 

Crude Crude Rate of 
Birth Rate Death Rate Natural Increase 

World Total 32.9 14.4 18.5 
More developed countries 18.5 8.5 10.0 
Less developed countries 39.4 17.3 22.1 

Mainland China 32-3 19.0 13.2 
Other east Asiaa 37.5 9.5 28.0 
South Asia 42.1 17.0 25 1 
Africa 45.4 20.9 24.4 
Latin America 39.0 9.9 291 
Europe 16.6 9.9 6.7 
U.S S.R. 19.4 7.1 12.3 
Northern America 21-3 9.4 11.9 
Japan 15.6 7.7 7.9 

aExcludes Japan. 

Source- (21, pp. 34-36). 
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are compared and more precise measures of mortality employed, the range is 
wider still. For example, infant mortality rates range from around 25 in 
Singapore and Hong Kong to more than 200 in some African countries (the 
African data for 1960-61).* 

The significant declines in mortality that have occurred almost universally 
in the less developed countries axe, of course, the primary cause of the accel
efited rate cf population growth ih the postwar years.-They have also had' 
some effect on the age structure of the developing areas, an age structure 
characterized by a much greater share of the population in the school-age and 
preschool groups than in the advanced countries. (See Table 6.) However, the 
unbroken history of high fertility has been more influential in shaping the 
youthful, broad-based pyramid (22, 23). 

TABLE 6 

Share of the School-Going and Prospective School-Going Age Groups in
 
the Total Population of Major World Regions, 1970,
 

United Nations' Medium Projections
 

0-4 Age Group 5-14 Age Group 5-24 Age Group 

World Total 13.6 22.8 40.8 

Mainland east Asia 12.8 22.6 41.3 
Other east Asiaa 16.0 27.1 46.1 
South Asiab 16.7 25.7 43.9 
Africa 17.2 26.0 45.3 
Latin America 16.6 25.8 44.2 

Northern America 10.1 19.9 37.3 
Europe 8.0 16.3 31.9 
Japan 7.5 15.2 34-8 

aExeludes Japan. 
bExcludes Israel and Cyprus. 

Source (21, pp 127-32). 

The less developed regions also have a somewhat greater share of their 
population in the school-age and preschool groups today than they did a 
decade earlier, because the growth of these age groups through the 1960's has 
exceeded that of the population as a whole. A corollary of this youthful 
dominance is a much smaller proportion of the population in the working 
ages, the group which must pay taxes to finance educational programs. This 
situation is only partly offset by earlier entry into, and later withdiawal from, 
the work force. 

Of African countries with available data, Dahomey, Upper Volta, and Cameroon had 
infant mortality rates in excess of 200 per 1,000 live births around 1960-61 (20, pp. 
182-83). 
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These characteristics of the age structure should be considered in relation 
to the finding that some developing countries can match the share of GNP 
invested in education in the developed countries. This does not mean that 
they can match the developed countries in terms of the share of GNP spent 
on education perhead of the school-agepopulation.One example will suffice. 
Around 1965, the United Kingdom spent 6 percent of GNP on education, 
Ghana 5 percent. But the school-age population (5 to 19 years) was about 37 
percent of the total in Ghana, 22 percent in the U.K. Therefore Britain was 
spending about twice as high a percentage of GNP per head of the school-age 
population as was Ghana. 

FutureTrends inMortality andFertility 

Future trends in vital rates are always difficult to predict. Rather severe 
fluctuations in mortality rates due to civil unrest or famine are by no means a 
thing of the past, as shown by the terrible toll of the Nigerian civil war. 
Further steady declines in mortality are, however, in prospect throughout 
most of the less developed world. In some regions, particularly tropical Africa 
and middle south Asia, the potential reduction by means of public health 
programs is still great enough to add a percentage point to the rate of popula
tion growth. Such reductions will have relatively little effect on the overall 
age structure, since they will probably be operative at all ages, but the relative 
gain in reducing mortality may be greatest at the youngest ages, causing small 
relative gains at the lower levels of the population pyramid. For educational 
planning, the important consideiation is the trend in infant and early child
hood mortality. The expected reduction in mortality at these ages will have 
precisely the same implications for the educational system as a rise in fertil
ity: an increase in numbers subsequently moving into the school-age groups. 

Although fertility may rise slightly during the next few years in some less 
developed countries, partly because of lowered disease and death rates, the 
more common trend will almost certainly be downward. More parents will 
adjust their desired number of births downward in response to changing 
socioeconomic conditions and the decreased likelihood of infant death. Im
proved methods of contraception, expansion of family planning programs, 
and, probably, improvements in commercial marketing channels will make it 
easier for them to hold the number of children in the family down to the 
desired number. Thus trends in fertility and in infant mortality will, in most 
instances, be operating in opposite directions on the number of potential 
additions to the school population. At current fertility and mortality levels, 
the potential impact of lowered fertility in reducing the increments to the 
school-age population is substantially greater than that of lowered mortality 
in raising them, because in most cases death rates are already low while 
fertility remains high. The extent to which this potential will be realized will 
depend on the speed and timing of reductions in fertility and mortality. 
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For the developing countries taken as a whole, the implications of a per
petuation of current high levels of fertility over the next 20 years, combined 
with prospective declines in mortality, is clear: the school-going age groups 
would grow very rapidly, and their share of the total population would rise 
slightly above its current level. With moderate declines in fertility, the United 
Nations' medium projection indicates that the share of the school-going popu
lation (aged 5 to 14) would remain virtually unchanged up to 1980, since its 
rate of increaseduring the 1970's, at 2.2 percent per annum, would be only 
slightly below that of the total population (21, Annexes 2, 3). In terms of 
this projection, the school-age population has already reached its maximum 
rate of growth. The rate is likely to climb higher during the 1970's in rela
tively few areas, notably parts of Africa and southwest Asia. 

If widespread and rapid reductions in fertility should occur (and this is not 
impossible), the growth rate of the school-age population would slacken more 
quickly although numbers at school age would nevertheless rise very substan
tially during the 1970's and into the 1980's. 

If fertility declines at about the rate implied in the United Nations' me
dium projection, the total number of school-age children will still increase 
rapidly.* The growth rate of the school-age population during the next de
cade will be faster than during the past two decades, and about as rapid as it 
is at tjie current time; and two decades from now, the absolute increment to 
the school-going age groups each year will be about two-thirds greater than it 
is at present. The financial implications of bringing a higher proportion of this 
expanding group of "eligibles" into the school system are obvious enough. 

The Shortageof Teachers 

The age structure that will continue to characterize the developing coun
tries for at least the next decade is an unfavorable one, not only in terms of 
the high dependency rates, but also in terms of potential teacher supply. In a 
developing country that has been making rapid progress in expanding school 
places, the cohorts from which potential teachers must be drawn will be 
substantially smaller and much more poorly educated. A simple example will 
illustrate the point. Figure 3 is based on population data from a hypothetical 
country with high fertility and moderate mortality, whose past educational 
trends are a composite of those in developing countries for which data are 
available.t' It is striking that the total number of persons in the potential 

*A number of demographers believe that the United Nations' medium variant is likely 
to understate the increase in world population between now and the year 2000. For an 
excellent summary of alternative points of view, see the papers by Macua and Durand in 
(24). 

[The birth rate in this hypothetical country was 44.3 per 1,000, the expectation of 
life at birth 45 years for males (and the death rate 19.3 per 1,000), and the growth rate 
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Figure 3. Potential teaching force compared with potential primary and lower 
secondary school population (ages 5 to 14) in a hypothetical igh-fertility country 
experiencing steady, and recently accelerating, educational development. 

teaching ages (20 to 59) who have completed 4 years of secondary education 

is well below the number who will later do so in the 10 to 14 age group alone. 
After 10 or 15 years, then, there will be enough extra secondary graduates 
available to permit a very large expansion of the teaching force. (We are 

ignoring cost considerations for the moment, as well as the problems entailed 
in rapidly expanding teacher training facilities.) 

But how about the teacher supply problem in the immediate future? Will 
it, in fact, prove possible to expand enrollment rates at the secondary level as 

rapidly as postulated? In examining this question, we might note that if all 
children aged 5 to 14 were to be placed in school immediately, there would 
be 11.3 such children to every potential teacher (person with 4 years' secondary 

education). Most of those with 4 years' secondary education, however, will 
not be available for teaching, representing as they do the source from which a 
variety of professional, technical, managerial, and clerical positions must be 
flled. In fact, as shown in Table 7, typically only between one out of three 
and one out of twelve persons who have reached or surpassed this level of 

2.5 percent per annum. The percentages who had completed 4 years' secondary educa
tion at ages 20 to 24 and 25 to 29 were derived from the assumed proportions in school 
when those cohorts were aged 15 to 19, by means of regression equations based on 
actual country data. The percentages who had completed 4 years' secondary education 
at ages above 25 to 29 were derived from the ratio of these percentages to the percentage 
at age 25 to 29 in the ten developing countries for which data were available (25, 
Appendix, especially Table A-5). 
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TABLE 7 

Ratio of Nonteachers to Teachers among the Labor Force with Secondary Education 
or Above, Various Countries 

Some Secondary Completed Secondary 
Education Education 
or Abovea or Aboveb 

India 1961 n.a. 3.4:1 
Pakistan 1961 6.0:1 n.a. 
Ceylon 1963 6.4"1 3.6:1 
Republic of Korea 1960 n.a. 5.4.1 
Singapore 1966 11.1:1 9.0:1 
Hong Kong 1966 12.4:1 3.9:1 
Ghana 1960 I1.2 :lc n.a. 
Barbados 1960 11.7:1 n.a. 
Venezuela 1961 6.4:1 8.9:1 
Costa Rica 1964 3.0:1 1.8:1 
Nicaragua 1964 5.0.1 2.5:1 
El Salvador 1964 3.3.1 23.1.1 
Honduras 1964 3.7:1 2.1:1 
Guatemala 1964 5.2:1 43.0:1 

n a. = not available.
 
aThe exact levels of education were: for Pakistan and Ghana, some middle school
 

education; for Ceylon, Standard 8 and above; for Barbados and Venezuela, secondary 
education or above; for Hong Kong, Senior Middle (Chinese) or Higher Secondary 
(English) or above; for the Central American countries, some secondary education and 
above; an Singapore, all persons with some secondary education or more were related to 
all teachers, the vast majority of whom would have at least some secondary education. 
(In fact, 57 percent of Singapore's teachers have higher education.)

bThe exact levels of education were: for India, matriculation or higher secondary and 
above; for Ceylon, matriculation and above (completed G.C.E. level in Ceylon); for 
Korea, 10 years of school or above; for Hong Kong, some postsecondary education or 
above; for Singapore, all persons with completed secondary education or above were re
lated to teachers with at least some higher education; for Venezuela, higher education; 
and for the Central American countries, some higher education and above. 

eWhen the level of education as raised to some secondary (i.e., above middle school 
education) or above, the ratio falls to 2.8:1. 

Source: Population censuses of India, Pakistan, and Venezuela are for 1961; of 
Barbados and Ghana for 1960; of Ceylon for 1963; and of Hong Kong for 1966; for 
Singapore, data are from (26). For the Central American countries, data are from (27). 

education in the developing countries are teachers and this includes upper 
secondary and college level teachers.* Thus, if our hypothetical country were 
to resemble Pakistan in having only one out of six of its secondary school 

*The wide spread in this ratio for countries with available data is somewhat surpris
ing. In interpreting the very low proportion of secondary graduates who go into teaching 
in El Salvador and Guatemala, it must be borne in mind that the number of such 
graduates is very small. 
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graduates in teaching, this would mean one such teacher to every 68 children 
aged 5 to 14. If Singapore's ratio were applicable, there would be only one 
teacher for every 102 such children. 

In such situations, the limited supply of teachers would clearly prevent the 
immediate enrollment of all children aged 5 to 14. A less than immediate but 
very rapid rise toward universal education might also prove unattainable, 
because it might require an unrealistically high wage incentive to attract 
enough of the small group of potential teachers into teaching. But if expan
sion of enrollment rates were not pushed too hard-if the date for reaching 
universal education at ages 5 to 14 were set, say, 15 or 20 years hence-the 
situation would not appear so grim, because the output of students with 4 
years' secondary education would increase much faster during that period 
than the number of children aged 5 to 14. 

The foregoing example is no more than dilustrative because the situation 
varies very widely between countries. India and some countries of Latin 
America are now producing more secondary school and university graduates 
than their economies can currently absorb in the types ofjobs or at the rates 
of pay that they expect. Other countries, notably many in tropical Africa, are 
worse off than our hypothetical country in regard to teacher supply, because 
their secondary education system was very limited even a decade or two 
ago.* Many are still forced to rely heavily on expatriate staff at the 
secondary level, and a few at the primary level. For example, in Papua-New 
Guinea, expatriate teachers constitute 58 percent of the total teaching 
service, and although they supply almost the entire secondary teaching force, 
most of them are teaching in the primary schools (28). In most African 
countries, expatriate teachers are not required at the pnmary level, but in 
secondary schools expatriates constituted 63 percent of teachers in Uganda 
(1966), 33 percent in Ghana (1967-68), 93 percent in the Ivory Coast (1965) 
and 90 percent in Zambia (1968) (29, 30, 31, 32). 

SecondaryEducation 

Shortages of educated manpower are clearly serious enough in some coun
tries to make the achievement of universal primary and lower secondary 
education in the very near future quite inconceivable. But the very rapid 
achievement of universal education is not an option anyway, because of 
budgetary and logistic considerations. What is normally aimed for is a steady 

*In 1950, out of a very restricted total school enrollment in Africa, only 8 percent 
were in secondary schools. The corresponding proportions at the same date were 10 
percent in Latin America, 19 percent in Asia, and more than 20 percent in the western 
countries. 

tFor data on some other African countries, see (12, p. 195). 
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and rapid movement toward universal education, and shortages of potential 
teachers per se are unlikely to prevent such rapid movement.* It is, after all, 
precisely in those countries with serious shortages of secondary graduates (the 
tropical African countries) that the most rapid increases in enrollments and in 
the output of secondary graduates are occurring. 

Educational authorities can exercise considerable flexibility in setting min
imum standards for teachex qualifications.- This is-adequately demonstrated
by a comparison between the poorest countries, where most primary school 
teachers have had practically no training as teachers and perhaps no more 
than 6 or 7 years of primary schooling themselves, and the western countries, 
which normally require at least 2 years of higher education beyond the sec
ondary level for their primary school teachers.t The length of the training 
course, if any, given to recruits to the teaching force may also be varied. The 
effect of these shortcuts on the quality of education may be a serious con
cern; indeed, shortages of secondary graduates should perhaps be seen more 
as a bar to qualitative improvement than to quantitative expansion. 

The demographic constraints on teacher supply in developing countries, 
then, are not absolute constraints; they may in time be effectively eliminated 
by a balanced expansion of the school system. (As shown later, they can be 
ehminated more rapidly if the birth rate declines.) In particular, secondary 
education must be expanded rapidly enough to sustain growth; it must be 
able to absorb the desired proportion of pupils completing primary school, 
provide enough primary school teachers and enough entrants to institutions 
of higher learmng to staff the secondary schools themselves subsequently, as 
well as fill the many other jobs which require a higher education. The need 
for rapid expansion of secondary education is felt not only in countries in 
which a shortage of high school graduates has tended to hinder the expansion 
of primary education and hold down its quality but also in those educa
tionally more advanced countries in which primary education is already uni
versal and where the drive is now toward a broadened and improved system 
of secondary education. This is particularly true of countries such as the 
Republic of Korea and Venezuela, in which a burgeoning economy is creating 
new demands for skilled manpower in many fields. 

Teachersand Costs 

Thus need for rapid expansion of secondary education leads us straight to 
the other aspect of the teacher supply problem-costs. There are a number of 
interlocking aspects of this problem. One is that an educated person in a less 

*For an interesting account of the expansion of Kenya's teaching force in the 1950's 
to keep pace with rapid enrolment increase, see (33). 

tFor the situation in Asian countries, see (34). 
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developed country earns relatively much more than an educated person in a 
developed c6untry. Writing of the situation a few years ago, Lewis stated that 
"while the average salary of a primary school teacher is less than 1%times per 
capita national income in the United States, a primary school teacher gets 
three times the per capita national income in Jamaica, five times in Ghana 
and seven times in Nigeria" (35, p. 137). 

In secondary education cost per teacher was 30 times per capita income in 
Nigeria, compared with 12 times in Jamaica and only 2 times in the United 
States (35, p. 139). Lewis calculated that to give 8 years of primary education 
to every child would cost about 0.2 percent of national income in the United 
States, 1.7 percent in Jamaica, 2.8 percent in Ghana, and 4 percent in Nigeria. 

The premium for education decreases as the supply of educated persons 
rises, but in the meantime the cost constraint is formidable. This is partic
ularly so in view of the relatively greater emphasis on expanding secondary 
and higher education which cost far more per student than does primary 
education in these countries. For example, in African countries vocational 
secondary education is fifteen times and university education fifty-nine times 
as expensive (per student) as primary education, and in Asia vocational sec
ondary education is six times and university education twenty-three times as 
expensive as primary education.* 

The increase in the teacher force could be held down if the size of classes 
were allowed to increase. In most developing countries, however, this avenue 
of escape from the inexorable pressures of rising student numbers is already 
well trodden: pupil/teacher ratios are well above the optimum, and a major 
aim of educational planning in most countries is to lower them to more 
efficient levels. It is possible that closed-circuit television and other techno
logical aids will enable countries to break out of the straightjacket of conven
tional pupil/teacher ratios, but this is a hope for the future rather than a 
practicable escape route at the moment. Other innovative approaches to the 
provision of teaching services, such as Iran's quasi-military "education corps," 
through. which young high school graduates spend 14 months teaching in the 
villages,' should be viewed more as a device to accelerate the expansion of 
elementary education in the rural areas than as a method of lowering unit 
costs, although in fact it may achieve this end to a limited extent. 

There is also little chance to economize by preventing teacher salaries for 
any given level of qualification from rising over time. The teaching "industry" 
is in an invidious position in that it is a labor-intensive industry. A 10 percent 
salary increase "usually translates into a 7 to 8 percent increase in its total 

*Calculated as an unweighted country average from UNESCO data (2, Table 2.18). A 

few of the smallest countries were omitted from the calculations. 
tFor more details, see (36). 
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'costs of production.' "* It is also an industry in which it is difficult to
 
measure increases in productivity. In modern industry, by contrast, salaries
 
are a smaller proportion of total cost, and rising productivity permits steady
 
increases in wages and salaries without corresponding increases in the real cost
 
of production. Hence, although there is a strong upward pressure on teacher
 
salaries to keep them more or less competitive with private industry, they
 

-iendtoag.behind.salaries-in-comparable.occupations. -- -

There are, in summary, three major reasons why teacher salary costs are 
likely to spiral in the developing countries. First, the sharp increase in pupil 
numbers that is an objective of educational planning in most countries spells 
more teachers. Second, the emphasis on secondary and higher education 
means that much of the expansion must be in the form of better educated, 
much more expensive teachers. Third, there will be an inexorable upward 
pressure on teacher salaries caused by salary increases for persons of compar
able qualifications in other industries with rising productivity. Additionally, if 
salaries are more strongly linked to qualifications than to length of service, a 
country that succeeds in upgrading the qualification level of its primary or 
secondary.school teaching force will face substantial increases in costs, even 
without any increase in the number of teachers,t The combination of all 
these factors spells dramatic increases in costs. 

There are many other reasons why costs per student are certain to rise if 
the school system is to be expanded and improved. One is that the non
teacher salary component of recurrent costs-blackboards, chalk, classroom 
aids, and so forth-is at present often held to a minimum by restricting these 
supplies to the point where efficient teaching methods are jeopardized. 
Another is that elimination of double shifts in school buildings (a common 
aim, though not necessarily a wise one) would greatly increase the required 
building program. One further costly item required in the ideal school system 
in a developing country would be a system of government scholarships to 
enable gifted children from poor families to continue their education at the 
secondary and tertiary level. If it is true that ability is distributed roughly 
equally in all socioeconomic groups, an enormous waste of talent results from 
the typical situation in the developing countries, in which only children from 
well-to-do families have much chance of reaching the universities. 

*An unweighted average for all countries with available data shows that in 1965 
teacher salaries constituted 71 percent of total recurrent costs in African countries, 73 
percent in Asian countries, and 72 percent in Latin American countries. Even when 
capital costs are included, teacher salaries constituted more than 60 percent of the total 
expenditures on education in all three continents (12, p.35). 

tSince a rise in the level of qualifications of the teacher force will normally come 
about through an influx of younger, better qualified recruits, the effect on average 
teacher salaries will depend on the relative weight given to length of tenure and qualifica
tions in the salary structure. In developing countries level of qualifications is normally 
given far more weight. 
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Migration to Cities 

Returning to specifically demographic considerations, one that is of direct 
relevance to educational planners is -internal migration. Although there are 
some instances of large net migrational gains by newly developing agricultural 
and mining areas, the overwhelming movement throughout the developing 
countries is from rural to urban areas- The significance of this movement for 
educational planning is that educational enrollment rates and the standards of 
educational services in most countries differ widely between rural and urban 
areas. It is not uncommon for educational enrollment rates to be as high as 80 
percent in urban areas and as low as 10 percent in the more isolated rural 
areas. Educational planning that is predicated on a general steady rise in the 
average enrollment rate, with predictable trends in costs, may be rather dras
tically upset by high rates of migration into the cities. Children moving to the 
cities will need to be accommodated in schools at the 80 percent rate, not the 
10 or 20 percent rate applying to the areas from which they came; after all, 
the greater educational opportunities in the cities may have been a major 
motive for the move. 

Costs in urban areas may also differ widely from those in rural areas, 
although it is hard to know on a priori grounds which would be the more 
expensive. Building costs may be substantially lower in rural areas if the 
villagers supply materials and voluntary labor; on the other hand, teachers 
may have to be given incentive payments to work there. In urban areas 
economies of scale may be realized when educational services are centralized 
in large schools; certainly, the standard of education provided should be 
superior to that in the small village schools. 

ISOLATING THE DEMOGRAPHIC OBSTACLE
 

TO EDUCATIONAL GOALS
 

Since the demographic obstacle is only one of a number of 6bstacles to 
attaining the ambitious educational goals the developing countries have set 
for themselves, it is necessary to attempt at least a rough measure of the 
importance of the demographic factor compared with others. There are many 
possible approaches, but in this section an attempt will be made to isolate the 
contribution of demographic trends to the rise in student numbers and 
teacher requirements, and in turn to rising costs, according to a variety of less 
and more ambitious educational targets. 

A very conservative target is merely to attempt to hold constant the pro
portion of cluldren in school and to leave the pupil/teacher ratio unchanged. 
In this example, population growth is the only cause of rising student num
bers, and of rising teacher requirements as well. It will result in increases of 
50 percent or more in 15 years in any country whose youth population is 
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growing by more than 2.5 percent per annum. This will necessitate large 
increases in expenditure, but probably little change in the proportion of GNP 
required for education, since GNP will also be increasing.* 

The more realistic situation is one in which an attempt is made to raise the 
proportion of children in school quite rapidly. (See the earlier section on 
official educational goals.) What is the importance of population growth as a 
component-.in- burgeoning- -pupil--numbers--and- teacher requirements- in--this
situation? It is sometimes claimed that when a country begins with only a 
small proportion of its children in school, the problem of population growth 
is of only secondary importance. The impact of population growth in raising 
pupil numbers, it is claimed, is "swamped" by the impact of a sharp rise in 
enrollment rates. 

To study the validity of this claim some hypothetical projections have 
been computed for a country whose population structure resembled that of 
many developing countries (particularly those of much of Africa and south 
and southwest Asia), and in which only 40 percent of children aged 5 to 14 
are in school. A series of three population projections were computed, all 
with the same improvement in mortality (a rise in the expectation of life at 
birth from 45 years in the first 5-year period to 70 years 40 years later) but 
with differing assumptions about fertility: continuing high fertility, gradually 
declining, and rapidly declining fertility. The constant fertility projection 
assumed that the ratio of female births to women aged 15 to 44 remained 
constant throughout the projection period;t the declining fertility projection 
assumed that this ratio fell linearly by one half in the first 30 years and 
remained constant thereafter; and the rapidly declining fertility projection 
assumed that it fell linearly by half in the first 15 years and remained con
stant thereafter. 1 

It was further assumed that the proportion of children in school in the age 
group 5 to 14 rose geometrically from 40 percent in the base year to 95 
percent, but over differing periods of time: 10 years, 20 years, 30 years, and 
40 years. Each of these assumptions was applied to each population, and the 
resultant increases in enrollments were attributed to demographic trends, ER 
(enrollment rate) trends, or a combination of both by means of standardiza
tion techniques.§ The results are shown in Table 8. In determining teacher 
requirements, (see Table 9) the pupil/teacher ratio (PTR) was assumed to 
improve from 40 to 30 in the same length of time as the enrollment ratio 
took to reach 95 percent. 

'A specific example, for Uganda, iscontained in (12, pp. 56-57, 204-205). 
tAt 0.103. 
*For more details on the population projections, see (25, pp. 228-229). 
§Specifically, increases attributable to demographic trends were computed by holding

ER constant and allowing population size to vary, and those attributable to ER increases 
were computed by holding population size constant and allowing ER's to vary. 
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TABLES 

Disaggregation of Factors Causing Increase in Enrollments in the Period during Which C 
ER Rises from 40 Percent to 95 Percent, Based on Hypothetical LDC > 

Very rapid rise in ER:
 
from 40 percent to 95 percent in 10 years
 

High fertility 

Declining fertility

Rapidly declining fertility 

Rapid rise in ER:
 
from 40 percent to 95 percent in 20 years
 

High fertility 

Declining fertility 

Rapidly declining fertility 


Slower rise in ER 
from 40 percent to 95 percent in 30 years 

High fertility 

Declining fertility 

Rapidly declining fertility 


Slow rise in ER: 
from 40 percent to 95 percent in 40 years 

High fertility 
Declining fertility 
Rapidly declining fertility 

Source: Author's calculations. 

Demography 

Alone 


14.3 

14.0 
13.0 

25 0 
20.7 
14.0 

30.9 
22,4 

13.3 

34.7 
23.5 
20.8 

ER 

Alone 


66.1 
66.8 
69.0 

40.7 
50,8 
66.8 

26.6 
46.9 
55.3 

17.6 
44.2 
50,6 

Percent Due to 

Both 

Factors
 

Combined 


19.6 
19.2 
18.0 

34.3 
28.5 
19.2 

42.5 
30.7 
31.4 

47.7 
32.3 
28.6 

z 
Increase in Pupil Numbers r 

Absolute 

110,000 
109,000
106,000 

179,000 
143,000 
109,000 

274,000 
155,000 
106,000 

415,000 
164,000 
144,000 

Percent > 

208 
206 
200 r 

o 

z 
338
 
270
 
206
 

517
 
292
 
200
 

783
 
309
 
272
 



TABLE 9 

Disaggregation of Factors Causing Increase in Teacher Requirements in the Period during Which ER Rises 
from 40 Percent to 95 Percent and PTR Falls from 40 to 30 in Hypothetical LDC 

Increase in 
Percent That Is Separable from Percent That Is Affected by Number of 

Population Growth Population Growth Teachers 

Due to 
Combined Effect Demography Combined Effect 

Due to ER Due to PTR of ER and PTR Growth of All Three 
Rise Alone Trend Alone Trend Total Alone Factors Absolute Percent 

0Very rapid improvement in ER and 
PTR: they reach 95 percent and r" 
30 percent, respectively, in 10 years 

High fertility 44 2 10.7 14.8 69.7 9.5 20.8 4,100 311 
Declining fertility 44.7 10.8 14.9 70.4 9.3 20.3 4,100 308 Z 
Rapidly declining fertility 46.0 11.1 15.3 72.4 8.7 18.9 4,000 299 0 

M
Rapid improvement in ER and 
PTR they reach 95 percent and 
30 percent, respectively, in 20 years 

High fertility 28.4 6.9 ,9.5 44.8 17.4 47.3 6,400 484 " 
Declining fertility 34.9 8.4 11.6 54.9 14.2 42.5 5,200 394 
Rapidly declining fertility 44.7 10.8 14.9 704 9.5 35.0 4,100 308 



Slower improvement in ER and 
PTR: they reach 95 percent and 
30 percent, respectively, in 30 years 

High fertility 
Declining fertility 
Rapidly declining fertility 

Slow improvement in ER and PTR: 
they reach 95 percent and 
30 percent, respectively, in 40 years 

High fertilityDeclining fertility 

Rapidly declining fertility 

19.0 
32.4 
45.7 

12.830.7 

34.7 

4.6 
7.8 

11.1 

3.17.4 

8.4 

6.3 
10.8 
15.3 

4.310 2 

11 6 

29.9 
51.0 
72.1 

20.248.3 

54.7 

22.1 
15.5 

8.8 

25.216.3 

14.3 

48.0 
33.5 
19.1 

54.635.4 

31.0 

9,600 
5,600 
4,000 

14,3005,900 

5,200 

724 
424 
301 

1,018448 

396 

n 

O 

r 
a 

Source: Author's calculations. 0 

0 

:z 
a 
,0 
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Fertilityand Pupil Numbers 

A number of interesting findings emerge from these tables. One is that if 
fertility remains at its original, high level, it is only in the rather unrealistic 
situation in which the enrollment rate reaches the 95 percent target in 10 
years that the rise in enrollment rates by itself is able to account for more 
than half of the increase in enrollments. In the more realistic situation in 
wlich 20 or 30 years are required to ieach the goal, the rise ii enrollments 
that is attributable to enrollment rate trends alone is much less. In the 
30-year example only a quarter of the increase in enrollments can be attrib
uted solely to the rise in enrollment rates, and this is exceeded by the rise 
caused by demographic trends alone (31 percent of the total increase) and by 
demographic trends and enrollment rate trends combined (42 percent). It is 
therefore unrealistic to treat demographic trends in a high-fertility country as 
only a marginal problem whose contribution to swelling student numbers is 
swamped by that of rapidly rising enrollment rates. In our specific example, 
unless the ambitious enrollment rate goals can be achieved in less than about 
15 years, less than half of the increase in student numbers can be separated 
from the effect of population growth. 

When one looks at the time ahead only as a succession of short periods, 
instead of viewing the period in which the ER rises to its maximum as one 
unit, the contribution of both population trends per se and the ER increase 
per se to the increase in enrollments appears greater, and the component of 
the increase attributable to the interaction of the two factors, less. This can 
be illustrated by Table 10, which analyzes the situation in which it takes 30 

TABLE 10 

Disaggregation of Factors Underlying Enrollment Increase During Each S-year Period
 
When ER Rises from 40 Percent to 95 Percent in 30 Years
 

in Hypothetical LDC: High Fertility Projection
 

Percent Due to 

Demographic Rise in ER Both Factors 
Trends Alone Alone Combined 

1st 5-year period
2nd 5-year period 

43 3 
44-7 

50.0 
48.3 

6.7 
7.0 

3rd 5-year period 49.9 42.4 7.7 
4th 5-year period 
5th 5-year period
6th 5-year period 

520 
50.4 
505 

39.9 
41.7 
41.7 

8.1 
7.9 
7.8 

Entire 30-year period 30.9 26.6 42.5 

Source: Author's calculations 
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years to reach a 95 percent enrollment rate. As one looks at the 30-year 
period as a whole, then, the share of the enrollment increase that can be 
separated from demographic trends decreases. By considering only the short 
run, it iseasy to underestimate the contribution of population growth to the 
rise in enrollments. 

If fertility declines, the growth in enrollments and the demographic con
tribution to this growth are almost the same as in the high fertility projection 
if the ER goal is reached in 10 years. (See Table 9.) In the other, more 
realistic examples the impact of the decline in fertility is reflected in a smaller 
increase in pupil numbers, and a smaller contribution by populationgrowth 
to this increase. For example, the ER goal can be reached in 30 years by 
trebling student numbers in the rapidly declining fertility projection, by 
quadrupling them when fertility declines moderately, or by raising them six
fold in the high fertility projection. Despite the much slower growth in enroll
ments required when fertility declines, the contribution of population growth 
to this increase remains considerable: in the example in which fertility de
clines moderately, the rise in ER alone can account for less than half the 
increase in student numbers, provided that the ER goal takes any longer than 
20 years to reach. 

Fertilityand TeacherRequirements 

The story is much the same for teacher requirements, although total re
quirements are boosted by the extra assumption that pupil/teacher ratios are 
lowered from 40 to 30. This means that in all cases a slightly higher propor
tion of the rise in teacher requirements than of the increase in enrollments 
can be isolated from demographic trends. Iffertility remains high, less than 
half the increase in teacher requirements can be isolated from demographic 
trends if the ER and PTR goals take 20 years or longer to reach, and only a 
fifth can be isolated from demographic trends if these goals take 40 years to 
reach. The unlikelihood that the goals could be reached in less than 20 years 
is illustrated by the vast increase in the number of teachers required: a four
fold increase in 10 years if the goals are to be realized in a decade, and almost 
a sixfold increase in 20 years if they are to be reached in two decades. 

THE CONTRIBUTION OF FERTILITY DECLINE TO
 
EDUCATIONAL GOALS
 

It has been shown that most developing countries must view population 
growth as a major component of the increase in enrollments and teaching 
manpower implied by their educational targets, but the more practical consid
eration is the saving that could be effected by reducing the rate of population 
growth. The practical alternative is not "no population growth versus rapid 
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population growth" but rapid population growth versus a gradual slowing of 
the rate of growth. The rate of growth is already slowing in a number of the 
developing countries, and even when one allows for the likelihood of con
tinuing declines in mortality, there is a real possibility in many other 
countries that the growth rate will begin to decline during the next decade as 
a result of reductions in the birth rate outpacing reductions in the death rate. 

Table- 1-1 shows-that, in the projections analyzed- in th- previfus sectioni, 

the savings in enrollments attributable to a rapid decline in fertility are 2.9 
percent after 10 years, 30.2 percent after 20 years, and more than 50 percent 
after 30 years. It is particularly noteworthy that the percentage saving in 
enrollments caused by declining fertility is precisely the same whether ER's 
are held constant or are raised more or less rapidly. Viewed in this way, then, 
a rapid rise in ER's does not "wash out" even slightly the enrollment advan
tage of reduced fertility. The relative saving in enrollments caused in any 
given time period by the decline in fertility can be altered only by altering the 
speed of that decline. The absolute saving in enrollments is, of course, larger 
the more rapidly enrollment rates are raised. 

PakistanCase Study 

To test further the potential contribution of a reduction in the rate of 
population growth to the attainment of educational goals, a series of country 
case studies is being conducted at the Population Council. In these studies the 
cost of attaining alternative educational targets is projected for a variety of 
assumptions about future population trends. Studies have so far been com
pleted for the Republic of Korea, Pakistan, and Ghana (37, 38, 39).* In the 
following discussion, the findings of the Pakistan study will be briefly sum
marized. 

Two educational targets are contrasted in this study of Pakistan: main
taining the status quo in terms of the coverage and quality of the education 
system and effecting certain improvements in its coverage and quality. The 
method was simply to apply to three population projections two different 
assumptions about enrollment rates at the school-going ages: one that enroll
ment rates would remain constant at their base-year level, the other that they 
would increase rapidly, though less rapidly than they would if the ambitious 
goals set out in Pakistan's Third Five-Year Plan were attained. Two different 
assumptions about pupil/teacher ratios were applied to the resulting enroll
ment projections: one that they would remain at their base-year level, the 
other that the ratio would be lowered, implying an improvement in the 

-Sudies for Ceylon and Thailand are in process. An important research project on the 
impact of population change on educational development is currently being undertaken 
by the International Institute for Educational Planning, and results should be available at 
the end of 1970. 



0 TABLE 11 

Enrollments Saved by Reduced Fertility, According to a Variety of Trends H 

After 10 years' 

Constant ER 
ER rising to 95 percent after 40 years 
ER rising to 95 percent after 30 years 
ER rising to 95 percent after 20 years
ER rising to 95 pere-ent after 10 years 

After 20 years 

Constant ER 
ER rising to 95 percent after 40 years 
ER rising to 95 percent after 30 years 
ER rising to 95 percent after 20 years 

After 30 years: 

Constant ER 
ER rising to 95 percent after 40 years 
ER rising to 95 percent after 30 years 

Source: Author's calculations. 

in Enrollment Rates, in Hypothetical LDC 

Total Enrollments 

Rapidly Declining 
High Fertility Fertility 

Projection Projection 

(1) (2) 


68,734 66,768 
85,334 82,892 
91,709 89,085 

105,920 102,889
163,244 158,573 

97,730 68,251 
150,602 105,174 
173,959 121,486 
232,109 162,096 

137,838 67,081 
263,719 128,342 
327,365 159,317 

Difference 

(3) 


1,966 
2,442 
2,624 
3,031 
4,671 

29,479 
45,428 
52,473 
70,013 

70,757 
135,377 
168,048 

z 

-


0
Savings (3) > 

as a Percent 
of (1) 

(4) 

29 
2.9 Z 
29 
2.9 
2.9 

30.2 r 
30.2 
30.2 
30.2 

51.3 
51.3 
51.3 

4(
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quality of the education system. The projections were computed separately 
for East and West Pakistan and the results combined for ease of analysis. 

Enrollments 

As shown in Table 12, the three population projections for Pakistan use 
the same mortality assumption so that differences in population growth are 

-entirely attributable -to--trends-in-fertility. -The -dedlineii-fettiity, it-will-be 
noted, is both earlier and sharper in Projection III than in Projection II. Even 
this rapid decline in fertility, however, takes time to bring down the rate of 
population growth to moderate levels: the average annual rate of increase in 
the 1980's is still as high as 2.3 percent. The decline in fertility begins to 
affect numbers at the primary school ages after about 5 years, and at the 

TABLE 12 

Assumptions Underlying Educational Projections for Pakistan 

1. Population Projections 

Mortality: expectation of life at birth rises at a constant rate from its 1960 ievela to 
a 1980-85 level of 60.8 years for males and 63.8 years for females in East Pakistan, and 
61.3 years for males and 63.8 years for females in West Pakistan. 

Fertility 
Projection I: remains constant at its 1960-65 level throughout the period. 
Projection 11: remains constant until 1970 and then declines linearly by 30% to the 

period 1980-85. 
Projection III: beginning 1965, declines linearly by 50% up to 1980-85. 

2. Enrollment Rates: Rising ER Assumptiaon b 

Primary level (5-10 years)

East Pakistan rises from 37% in 1960 to 90% in 1985 and to 95% in 1990.
 
West Pakistan rises from 30.1% in 1960 to 90% in 1985 and to 95% in 1990.
 

Secondary level (11-17 years)
 
East Pakistan rises from 7% in 1960 to 50% in 1990.
 
West Pakistan rises from 14.5% in 1960 to 50%in 1990.
 

3. Pupil/Teacher Ratios: Improving PTR Assumptionb 

Primarylevel 
East Pakistan falls from 39 in 1960 to 30 in 1990.
 
West Pakistan falls from 33 in 1960 to 30 in 1990.
 

Secondary level 
East Pakistan remains constant at 20.
 
West Pakistan declines from 35 in 1960 to 20 in 1990.
 

a49.2 years for males and 46.9 years for females in East Pakistan; 51.1 years
 
for males and 48.7 years for females in West Pakistan.


bExcept where noted, it is assumed that changes are linear. 

Source: (38). 
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secondary school ages after 12 years. Therefore, as shown in Table 13, enroll
ments take time to diverge substantially according to trends in fertility, al
though after 15 years the difference has become quite impressive at the 
primary level: more than a million fewer pupils according to Projection III 
than in the other projections, even if the aim is merely to hold enrollment 
ratios constant. According to this conservative goal of holding enrollment 
rates constant over the 20 years following 1970, primary enrollments need 
increase by only 28 percent in Projection III, but by 156 percent in the high 
fertility projection. 

When the aim is the more ambitious one of raising enrollment rates as 
postulated in Table 12, the interaction of population growth with the rise in 
proportions in school leads to a tremendous expansion in primary enroll
ments: these more than double during the 1960's, and fail to double again in 
the 1970's only in the projection in which fertility declines rapidly. It is 
noteworthy that even with the rapid decline in fertility postulated in Projec
tion III, it is not until after 1985 that the required increase in enrollment 

TABLE 13 

Pakistan: Index of Growth in School Enrollments,Various Assumptions (1960=100) 

Assumption 1960 1965 1970 1975 1980 1985 1990 

PRIMARY SCHOOL ENROLLMENTS 

Constant enrollment ratios 

High fertility 100 119 134 165 212 273 343 
Declining fertility 100 119 134 165 193 221 242 
Rapidly declining fertility 100 119 134 146 161 173 172 

Rising enrollment ratios 

High fertility 100 159 223 327 490 719 952 
Declining fertility 100 159 223 328 446 582 674 
Rapidly declining fertility 100 159 223 290 373 457 479 

SECONDARY SCHOOL ENROLLMENTS 

Constant enrollment ratios 

High fertility 100 138 173 197 235 297 380 
Declining fertility 100 138 173 197 237 280 319 
Rapidly declining fertility 100 138 172 199 218 237 256 

Rising enrollment ratios 
High fertility 100 235 404 583 845 1,270 1,886 
Declining fertility 100 235 404 582 850 1,197 1,582 
Rapidly declining fertility 100 235 404 587 784 1,012 1,272 

Source (38, Tables 5 and 9). 
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drops below a quarter in any 5-year period if the rising enrollment ratio goal 
is to be reached. 

At the secondary level the aim of raising enrollment ratios to 50 percent 
by 1990 calls for a tremendous increase in enrollments. These would need to 
increase fourfold during the 1960's from a relatively small base. Toward the 
end of the 1970's alternative trends in fertility begin to make a difference, 
but for the-decade-as.a-whole-enrollments-would-almost-need-to-double-again 
in Projection III, and more than double in the other two projections. During 
the 1980's the benefits of the decline in fertility come into their own and 
enrollment increases would be 62 percent in Projection I1, as against 86 
percent in Projection II and 123 percent in Projection 1. 

TeachingForce 

The total teaching force required, of course, increases at the same rate as 
enrollments except where a change is postulated in pupil/teacher ratios. The 
relatively modest lowering of pupil/teacher ratios that we have postulated 
makes only a marginal difference to total teacher requirements. The teacher 
requirements of raising enrollment ratios are much larger. In either case, 
differences according to fertility are striking and show up earlier in primary 
than in secondary education. Given rising enrollment rates but no change in 
pupil/teacher ratios, Projection III would require the teaching force in pri
mary schools to double between 1970 and 1985 (15 years). The high fertility 
model (Projection I) would require the same doubling in about 9 years, and 
the more slowly declining fertility model in 10 years. 

The actual number of teachers who must be recruited in any given period 
is much higher than the net increase, because of the need to replace teachers 
who die, retire, or leave the profession. There are no data on the loss rate to 
the teaching force in Pakistan, except for a rough estimate by UNESCO that 
20 percent of the teaching force must be replaced every 5 years. If this is 
true, then if enrollment rates are not raised in primary schools, teachers 
needed for replacement in the high fertility projection outnumber those 
needed for enrollment increase up to about 1975 and remain at above 40 
percent of total teacher requirements up to the end of the projection period. 
If fertility declines, replacement needs continue to outweigh the needs posed 
by increasing enrollment throughout the period. If enrollment rates are 
raised, on the other hand, new teacher requirements for enrollment increase 
greatly outnumber replacement needs, even in the projection with rapidly 
declining fertility. In the high fertility projection, they outnumber replace
ment needs by a ratio of three to one or better. 

CostAltenatives 

What are the cost implications of these trends? In an effort to find out, 
some crude assumptions were made regarding trends in recurrent and capital 
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costs. It was assumed that the average salary per teacher at the different levels 
of education would increase at the same rate as per capita GNP,* as would 
the average capital cost per new pupil place. Total GNP was assumed to 
increase at the same rate in all situations (6 percent per annum), which meant 
that per capita GNP increased more rapidly in the declining fertility projec
tions. Two assumptions were made about the share of teacher salaries in total 
recurrent expenditure: one, that this would remain at its 1960 level of 80 
percent; the other, that it would fall to 65 percent in 1990, implying an 
improvement in the quality of education as teachers are better supplied with 
textbooks, teaching aids, etc. 

According to these assumptions, total costs increase spectacularly in all 
projections, but then so does GNP. The important consideration is whether 
educational costs rise in relation to GNP. Evidence on this is given in Figure 
4, which also shows the percentage of GNP saved in the given years and 
according to the given targets if fertility declines according to the pattern of 
Projection III. Clearly, the main factor governing trends in educational costs 
is trends in enrollment rates. Where these are held constant, the share of GNP 
required for education rises only slightly especially if fertility declines; where 
enrollment rates rise as postulated, this share grows manyfold, even if fertility 
declines rapidly. If pupil/teacher ratios are lowered as well, and the non
teacher salary component of recurrent costs raised, education's share of the 
GNP climbs to 6 percent and above by 1985, even if fertility declines rapidly. 
This figure does not include the costs of higher education, including teacher 
training, which will also be increasing and might well account for a further I 
or 2 percent of GNP by the end of the projection period. At the present time 
8 percent of GNP is as much as any country in the world spends on educa
tion, and although it would not be impossible for Pakistan to reach this level 
from the 1.7 percent of GNP actually spent on education in 1965, this would 
require a very basic reordering of priorities. 

A rapid decline m fertility after 1965 will have very little effect on costs 
for about 10 years, but Figure 4 demonstrates that it will subsequently be of 
substantial benefit in the struggle to upgrade the education system, and its 
effect will grow cumulatively as time goes on. By 1990, for example, declin
ing fertility would result in a saving of 1.6 percent of the GNP each year in 
reaching the goal of increased enrollment rates and improved pupil/teacher 
ratios: a figure almost identical to the entire share of the GNP going to 
education in 1965. 

Moreover, the relative contribution of a decline in fertility to lowering 
costs is of the same general order of magnitude if attempts are made to raise 

*The validity of this assumption will depend largely on the qualification level of new 
teachers entering the teaching force. Pay scales are linked both to length of service and 
qualification. When the teaching force is increased sharply, as in the projection with 
increasing enrollment rates, average length of service of the teaching force will fall. This 
need not, on balance, lower average salaries if the qualification level of the new recruits 
is higher than that of the existing teachers. 
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Figure 4. Education costs as a percentage of GNP, 1960-1990. 

the quantity and quality of education provided or merely to maintain the 
status quo.* Nevertheless, in a country such as Pakistan, where enrollment 
rates are low to begin with, the massive increase in enrollments and teacher 

*In 1980 the percent of GNP required in the high fertility case exceeds that in the 
rapidly declining fertility case by 13.9 percent if enrollment rates are held constant, by 
10.4 percent if enrollment rates are raised, and by 9.4 percent if pupil/teacher rates are 
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requirements needed to effect a rapid increase in enrollment rates is formid
able enough even in the absence of population growth. This in no sense 
weakens the case for population control. It merely underlines the point that a 
country such as Pakistan would find it impossible to provide universal, high 
quahty education within a decade or two even if fertility were to decline 
quite rapidly. 

Even in the Republic of Korea, where universal primary education has 
almost been attained, it will not be easy to reach the desired standards of 
education quickly. The share of the GNP needed for education is likely to rise 
sharply from an already high figure if the coverage and quality of education 
are to be improved further, even if there is a modest decline in fertility (37). 

RELATIONSHIPS BETWEEN EDUCATIONAL PROGRESS,
 
DECLINING FERTILITY, AND ECONOMIC DEVELOPMENT
 

Before the discussion of the policy implications of this analysis, this sec
tion will deal with some feedbacks and relationships that have a bearing on 
policy decisions. The flow diagram (Figure 5) represents an attempt to sum
marize an extraordinarily complex set of interactions among educational prog
ress, fertility decline, and other elements in the process of economic devel-

Figure 5. Some interactions among education, economic development, and fertility in 
a developing country. 

lowered in addition. In 1990 the excess in the high fertility case is 38.5 percent, 29.9 
percent, and 27.5 percent respectively. 
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opment. Although some direct causal relationships can be established in both 
directions between educational expansion and fertility decline, these relation
ships are seen in true perspective only when viewed as integral components of 
an ongoing process of socioeconomic development, which is itself both con
tributing to and benefiting from both the expansion of education and the 
decline in fertility. The feedback effects depicted are part of the very essence 

.. of the..development -process, -part -of .the--reordering--of institutions, values; 
goals, and social relationships that this process requires. They do not, perhaps 
cannot, occur in isolation. 

The diagram is necessarily simplified. To some extent it illustrates an ideal 
situation rather than the way things always work out in practice. For exam
ple, a reasonably well-educated electorate does not necessarily produce good 
leaders, nor is it necessarily well-informed about the problem of population 
growth, particularly if this subject is not taught in the schools (as it normally 
is not). Or again, more rapid economic development permits, but does not 
ensure, greater spending on education. 

What is the evidence for some of the relationships set out in the diagram? 
Some of it is inferential, some is drawn from survey data, and some from 
historical association. A few comments on these relationships can begin with 
the bottom half of the diagram, showing the effects of educational expansion 
and economic development on fertility. The recognition that education may 
affect fertility, incidentally, is not new; many of the classical economists 
speculated about it.* 

It is helpful analytically to recognize that changes in socioeconomic vari
ables can act on fertility only through their effects on a number of "inter
mediate variables" that may be broadly classified in sequence into three 
groups: exposure to intercourse, exposure to conception, and the chances of 
gestation and successful parturition.t The effect of socioeconomic variables 
on these intermediate variables, moreover, may be through changes in norms 
regarding family size and/or one or more of the intermediate variables. 

There is no question that the desire to educate their children is very 
widespread among parents in the developing countries and that even when 
education is provided free or subsidized by the government, the costs of 
special fees, uniforms, and perhaps transportation and support away from the 
home, together with the sacrifice involved in keeping children out of the 
labor force or at least away from home choes, can contribute powerfully to 

*"Malthus had hoped that the spread of education would result in greater continence. 
Senior had hoped that compulsory education would dampen population growth because 
children would no longer be earning assets to their-parents when taken out of the labor 
market. Mill added an argument for more favorable labor force opportunities for women, 
so improving the alternatives to marriage and motherhood as to retard population 
growth still further" (40). 

tFor a more detailed classification, see (41, 42). 
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the desire to limit family size.* Interestingly enough, Schultz finds in a pre
dictive model for fertility in Taiwan that the association between birth rates 
and child school attendance rates is more consistent and statistically signif
icant than between birth rates and the proportion of adults with a primary 
education (45). 

Rising school attendance rates result, after a lag, in a rise in the level of 
education among the adult population, and this contributes to the decline in 
fertility in a number of ways, none of them completely independent of 
general socioeconomic development (46). On the personal level, educated 
couples are more likely to evaluate rationally the pros and cons of an extra 
birth, and perhaps be less concerned about the various taboos, cultural and 
religious, on the use of birth control.T They may also understand more 
clearly the conflicts between "quantity" and "quality" in the raising of chil
dren. These effects are likely to be reinforced if population and family life 
education has been in their school curriculum (47). Through their education 
they may have developed heightened aspirations and acquired new desires 
apart from child rearing, some of which directly conflict with child rearing. 
For example, mobility, which is restricted by a large family, is needed to 
realize fully the economic and "social status" benefits flowing from educa
tion. Whatever the motivation, there is no question that in the developing 
countries, better educated couples have fewer children and use contraception 
more than couples with little or no education.T 

*The economic burden is the most frequently cited disadvantage of a large family in 

surveys conducted in tropical Africa (43, Table 3). As part of this economic burden, the 
importance of educational costs "climbs steadily from subsistence to cash farming areas 
and from the latter to the towns, culminating among the urban elite where these costs 
are the major factor which could lead to the limitation of family size" (43, p. 604). As 
one specific example, Caldwell reports that m every part of rural Ghana a substantial 
majority of households reported in a 1963 survey that school attendance not only 
increases the cost of rearing children while decreasing their labor value, but that the 
upkeep of school children outweighs their productive value even in the case of 10-to-14
year-old day students. In the towns, the cost of education was sharply felt, particularly 
among the economically better off classes. Interestingly enough, part of the problem was 
that educated children tended to expect their parents to spend more on them, and the 
parents often felt obliged to meet the demand (44, and references cited therein). 

tHowever, among Roman Catholics, extended education in parochial schools may 
serve to reinforce traditional Catholic values regarding fertility and contraception. 

*Among surveys of knowledge, attitudes, and practice (KAP) of contraception either 
published or on file in the Population Council, all nineteen studies from eleven countries 
in Asia and Africa in which practice of contraception was cross-classified by educational 
attainment of wife, husband, or both showed a positive association between the two 
variables; in almost all cases the progression in percentages either currently using or ever 
using contraception was an unbroken one from lowest to highest levels of educational 
attainment. The inverse relationship between education and fertility is not quite as 
cleacut, although of twenty-one studies in sixteen developing countries, most showed a 
steady downward progression in fertility as educational attainment increased, the impact 
of education on fertility tending to be more pronounced above the primary school level. 
In a few cases, the progression was broken between two levels of educational attainment; 
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On the national level, rising levels of education, particularly if linked to 
effective publicity about the problems of rapid population growth, can lead 
to growing public support for a government policy to lower the rate of 
population growth.* Once such a policy is established, its effectiveness is 
enhanced among a literate population by use of posters, newspapers, and 
magazine articles to disseminate information about family planning. Children 
-can be -made aware in' the schools, too; 'of population problems Arnd the 
possibility of planning family size. 

Apart from its direct links with fertility levels, education contributes to the 
general process of socioeconomic developmentjt which in turn creates the 
conditions in which a decline in fertility is likely to come about. For 
example, a rising proportion of children in school subsequently results in 
higher literacy levels which facilitate the more rapid dissemination of many 
kinds of social change (52). It also results in a better educated labor force, 
which in turn spells more rapid economic development. The need for edu
cated manpower in those areas of the economy where modern technology 
reigns supreme-for example, large-scale manufacturing and banking-is clear 
enough. However, the importance of education in other areas of the econ
omy, and particularly in the process of transforming traditional agriculture, is 
now well recognized (53, 54). 

The process of economic development contributes to a decline in fertility 
in many and complex ways. For a more detailed discussion see other chapters 
of this book.§ 

A decline in fertility has a number of effects at the family level which are 
conducive to economic development. These effects, too, are discussed in 

in particular, in rural areas in Mysore state, India, according to the Mysore Population 
Study, and in rural areas of the U.A.R,, fertility was found to be lower among those with 
no education than among those with primary school education. The generally very clear 
inverse relationship between education and fertility in these studies would appear to 
contradict the statement in the United Nations' Population Bulletin No. 7 (48, published 
before most of these research findings became available) that "where negative associa
tions have been found between fertility and educational level or other socio-economic 
indicators in high-fertility countries, such associations have generally appeared to be 
weaker and less consistent than they are in low-fertility countries." 

*Berelson has shown that size of population and the level of mass education are the 
two factors most closely associated with either the adoption of a national family plan
ning program, or at least some government involvement in family planning activities 
(49). 

tAs examples of studies showing the statistical association between education and 
economic growth, see (50, 51). 

t Given the same rise in the proportion of children in school, there is little difference 
in the length of time taken to replace the bulk of the existing labor force with better 
educated workers according to whether fertility declines or not; however, itwill obvi
ously be easier to raise the proportion in school if fertility declines (25). 

§See especially Dudley Kirk, "A New Demographic Transition?" in this volume. 
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detail in other chapters of this book.* One of the effects is to enable parents 
to keep a higher proportion, and indeed a greater number, of their children in 
school for any given level of sacrifice. On the national level, as discussed 
earlier, a decline in fertility permits expansion of education to cover a greater 
proportion of the eligible population at any given level of expenditure. Since 
declining fertility facilitates economic development, including higher total 
output and investment outlays (55, 56, and references cited therein), it 
should also be possible for the level of educational expenditure to be higher 
than if fertility remained high. 

GOVERNMENT POLICY IMPLICATIONS 

The feedback effects between fertility decline, educational advance, and 
other elements in economic development indicate how exceedingly complex a 
task it is for a development-oriented government to calculate in any precise 
fashion where it can obtain the best returns from another dollar spent on 
development. No government, of course, can subsume all other goals beneath 
that of economic development, and many factors operate to keep the strictly 
developmental budget within a straitjacket: the priority typically accorded 
defense expenditures; the strength of the social demand for various services; 
and, in some cases, the need to maintain a swollen government bureaucracy 
to provide employment and limit disaffection-to name just three. 

However, even if the government is in a position to accord high priority to 
development goals, it must still rely to a large extent on intelligent guesswork 
to guide it into a pattern of investment in which the social return from 
additional expenditures in each area will be equal. Here the specific concern is 
with the question of government investment in education and in fertility 
reduction, not because they are any more substitutive for each other than 
they are individually substitutive for a wide range of other investments, but 
because they are the two kinds of investment most directly related to the 
issues discussed in this chapter. 

Returnsfrom Expenditures 

To date in most developing countries the need to expand education has 
been considered "self-evident": education has been seen as a basic human 
right that should not be evaluated merely in cold economic terms; even in 
these economic terms, the need to break the bottleneck of skilled manpower 
shortages has seemed justification enough. There were countries where this 
was not so, notably India and the U.A.R., but these were exceptions. 

tSee T. Paul Schultz, "An Economic Perspective on Population Growth"; Harvey 
Leibenstein, "The Impact of Population Growth on Economic Welfare"; and J. D. Wray, 
"Population Pressure on Families: Family Size and Child Spacing," in this volume. 
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Similarly, family planning programs contribute so clearly to individual 
freedom of choice and to the health and welfare of mothers and children that 
the case for allocating to them the modest funds requires could well be 
considered self-evident. "Modest" is indeed the correct word to describe the 
funds allocated to family planning programs so far. In most countries, when 
such programs are operated by the Ministry of Health, they account for 
_between.l..and 13-percent.of the-bndget-of-that-mimstry.*-As-shown-in Table 
14, family planning budgets are less than 2 percent of the defense budget in 
Korea and Pakistan and less than 1 percent in Taiwan and Singapore. Divert
ing the entire budget of the very successful Taiwan family planning program 
into education would buy only 1 extra day of education per year; in Ceylon, 
the figure is a little higher, and in India it reaches 9 days of education. In 
India, Pakistan, and the Republic of Korea, where the ratio of family plan
ning budgets to educational budgets is highest, diversion of the family 
planning budget into education would raise the number of children in school 
by only 3 or 4 percent. Therefore, one could claim that there is not much to 
lose and possibly much to gain by investing in family planning programs. 

As might be expected, some analysts have not been content to view the 
need for either education or population control as "self-evident" but have 
applied the familiar cost-benefit technique of evaluating the case for govern
ment investments (62). Such studies for education in developed countries 
normally indicate that investment in education yields better returns than 
alternative investments; and the limited number of studies for developing 
countries tend to show an even greater relative advantage for investment in 
education (63, 64). Very high rates- of return on investment in family 
planning programs have been indicated by studies using the technique of 
discounting the potential lifetime consumption and production of the unborn 
child back to the present (65, 66, 67, 68). 

In terms of these studies, then, most developing countries may well have 
underinvested in both education and family planning in recent years, even if 
the noneconomic benefits are ignored. The rising share of budgets currently 
and prospectively going into both education and family planning can be seen 
partly as a recognition of underinvestment in the past.t The rise in India's 
family planning budget after limited and rather ineffectual spending in earlier 
years, and in Pakistan's education budget are cases in point. 

*One percent in Singapore, 2 percent in Taiwan, 3 percent in Turkey, 12 percent in 
Pakistan, and 13 percent in India. In Korea it is 17 percent, having been as high as 30 
percent in recent years (57). The very low percentages in Singapore, Taiwan, and Turkey 
may partly reflect a high standard of public health care, and partly (especially in Singa
pore and Turkey) the fact that family planning expenditures are still increasing as the 
programs gain momentum. The high percentage in Korea reflects a remarkably small 
public health budget rather than a large family planning budget. 

tin some cases, however, current high levels of expenditure would not have been 
justifiable until the groundwork has been laid. 

http:13-percent.of
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TABLE 14
 

Effect of Diverting Family Planning Budget into Education or
 
Defense, Various Countries
 

Ceylon India Korea Pakistan Taiwan Singapore 

Days of education that could be bought with family planning budget a 

1965 n.a. n.a. 3 n a. 1 n.a. 
1966 n.a. 5 4 8 n.a. n a. 
1967 2.5 9 4 7 n.a. I 
1968 na. na. 7 na. 1 1 

Percent by which number of children in school could be raised if the family planning 

budget were allocated to education 

1965 n.a. n a. 1.3 n a. 0.5 n.a 
1966 n.a. 2-2 1-7 3.6 n.a. n.a 
1967 1.1 4.1 1.7 3.0 n.a. 0.4 
1968 n.a. n.a. 3.0 n.a. 0.4 0.5 

Percent by which defense budget would be increased if the family planning budget 
were allocated to defence 

1967 n a. 2.6 1.2 1 8 n.a. n.a. 
1968 n a. n.a. 16 n a. 0.2 0.8 

n.a. = not available
 
aTotal days of education in a year are assumed to be 220.
 

Sources: Educational expenditure includes both public and private expenditure in 
India, Korea, Pakistan, and Taiwan; for Ceylon and Singapore, only public expenditure 
is included. For all countries except Singapore and India, educational budgets have had 
to be projected beyond 1966 from trends in earlier years. Except for Singapore, figures 
for defense expenditure were derived from (58). 

Data on Family Planning Costs for Korea, Taiwan, and Pakistan have been taken 
from (59), for India, (60, Nos. 14 and 35); for Singapore, (60, No. 28); and for Ceylon 
costs are calculated from (61). 

However, the current state of rate-of-returns theory with regard to both 
education and fertility reduction is not such that a government could confi
dently use it to weigh, even in strictly economic terms, the relative value of 
an extra million dollars in primary education as against an extra million 
dollars in rural feeder roads or in an extended network of fieldworkers in 
family planning programs. A brief discussion of this point is perhaps war
ranted. 

Returns from Education 

Rate-of-returns theory, as applied to education, involves a calculation of 
the discount rate that sets the discounted value of the costs of a certain 
amount of education equal to the discounted value of the additional future 
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earnings anticipated from it. Lifetime earnings associated with additional ed
ucation are projected from age-earnings profiles by years of school at a given 
point in time. Some of the more basic theoretical problems with this ap
proach are the following:* 

1. Returns to society are normally computed from returns to individuals 
who receive them, but there is in fact little evidence on the relationship 
betweenjthe two.... 

2. It is often very difficult anyway to disentangle the private returns from 
education in a society in which educational opportunity is closely correlated 
with wealth and status and in which " 'good breeding' earns more... than a 
good education" (69, p. 45, fht 1), and this covers many Latin American and 
Asian countries, though not typically those of tropical Africa. 

3. In this as well as in other respects, labor markets in the developing 
countries are normally very imperfect, and earnings do not, therefore, ade
quately reflect the relative scarcities of people with different levels of educa
tion and skill, This problem can to some extent be overcome by using shadow 
wages-employing accounting wages for planning purposes which do reflect 
the relative scarcities of different kinds of labor. 

4. In projecting private rates of return from education it is often (prob
ably normally) invalid to assume a close relationship between recent rates of 
return and future rates of return. The link would appear to be particularly 
tenuous in a less developed country in which differences in earnings between 
the better and lesser educated are very wide at the outset because of extreme 
scarcity of skilled personnel. In such a country differences may either narrow 
considerably as education becomes more widely disseminated or possibly 
widen if rapid economic growth boosts the demand for educated personnel, 
and expansion of education does not keep pace. 

5. The developing countries are concerned not with marginal changes, but 
with massive structural changes, not only in the economy in general but in 
the education system itself. In such a situation it is extremely difficult to 
forecast rates of return on investments in education even a few years ahead, 
since they will be partly a function of the overall pattern of investment that is 
adopted and the flowback effects that occur. As shown earlier, there are a 
number of such flowback effects between education and fertility trends. 

Returnsfrom Family PlanningPrograms 

The kinds of problems outlines in 4 and 5 apply as well to the analysis of 
family planning programs, but the application of rate-of-return analysis to 
these programs faces some additional special problems. 

*For a more detailed analysis of some of these problems, see (69, Ch. I1; 70; 71, pp. 
19-30). 



359 EDUCATIONAL GOALS IN DEVELOPING COUNTRIES 

1. Family planning programs are so new that the data available barely 
cover a sufficient length of time to support any kind of rate-of-return analy
sis. Rates of return based on the early years of a program may bear little 
relationship to subsequent rates of return. In the early years economies of 
scale and also of experience have not been fully reaped; and on the other 
hand, it may have been possible to "skim the cream" by making acceptors 
out of those women who are strongly motivated to practice family planning. 

2. The major "output" from which rates of return can be computed is the 
number of births averted by the family planning program, but this will always 
be difficult to measure. There is enough well-founded evidence to be confi
dent that family planning programs have had, in some cases at least, an in
dependent effect on the birth rate.' But measurement of this effect is nor
mally subject to a wide range of uncertainty.t 

3. A further problem, related to both the foregoing points, is that the 
potential, as well as actual, impact of a family planning program on the birth 
rate may change continuously over time. Change in the socioeconomic 
matrix, in which the family planning program is one element, may after a 
time render the program obsolete as a method of bringing down the birth 
rate. 

4. There is continuing controversy over the correct rate at which the 
future consumption and production streams generated by an as yet unborn 
individual are to be discounted (76). A high rate of discount will "wash out" 
the production effect almost completely since this does not begin for at least 
a decade. Other crude aspects of the usual "cost-benefit" analysis of birth 
prevention, such as the assumption that additional newborn infants will con
sume at the same rate as the average member of the population they enter, 
and the tendency to reckon private costs to the public account, have also 
been questioned (59, 77, 78, 79). 

*This evidence is of a variety of kinds. For example, in Taiwan, the rate of fertility 
decline has accelerated markedly following the introduction of the family planning 
program in 1963, and both the percent of wives 20 to 44 who had ever practiced 
contraception and of those who were currently practicing increased by 50 percent in 2 
years-1965-67 (60, No. 41, Fig. 7; 72). 

A "matching study" which compared the fertility of women accepting intra-uterine 
devices (IUD's) in the Taiwan program with that of nonacceptors with similar charac
teristics indicates that the fertility of acceptors fell by 80 percent, whereas that of 
nonacceptors fell by 48 percent (73). 

In Korea the strongest evidence of program impact is the remarkable pace of change 
in rural areas. The highest acceptance rate for contraception has been among rural 
women with little or no education, persons who would be the least likely to practice 
contraception in the absence of the program. The percentage of married women through 
age 49 currently using contraception in rural areas rose from 6 percent in 1964 (the year
the family planning program was initiated) to 18 percent in 1966 (74). 

tFor a concise survey of methods for estimating births averted by family planning 
programs, see (75). 
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Given all these drawbacks to the rate-of-returns approach, it is not surpris
ing that governments in developing countries typically ignore this approach to 
educational planning and instead adopt a "manpower approach," attempting 
to tailor educational development to projected manpower requirements.* Nor 
is it surprising that, although the economic benefits of lowering the birth rate 
have been recognized as a valid reason to invest in family planning programs, 
strict rate-of-returnranalyis -has6ften been given a wietebrtht-But to ques
tion our ability to measure accurately the rate of return on either education 
or family planning and to doubt the appropriateness of relying on the rate
of-returns approach alone are not to deny the place of strict rate-of-returns 
analysis in a broader cost-benefit approach to the problem of allocating gov
ernment investment. Such an approach should also take into account welfare 
criteria, political considerations, and ideally a variety of spinoffs that cannot 
be measured very precisely, such as the modernizing effect of family planning 
programs and formal education on people's conception of their ability to 
influence their own destiny. 

The current increase in expenditure on both education and family plan
ning is in itself evidence of the need for a moie careful evaluation of the costs 
and benefits of these expenditures in the future. As noted earlier, one cannot 
confidently set an upper limit to the possible level of educational expendi
tures, and a few developing countries have already lifted their spending on 
education above 7 percent of GNP. A sharp increase in the share of budgets 
going into education is no doubt difficult to achieve in any country, but the 
potential for such increases, given a reordering of national priorities, is clear 
enough. For example, education's toughest competitor for funds in many 
countries is the military budget, which in Middle Eastern countries averages 
more than 11 percent of GNP (slightly higher than in the U.S.S.R. and the 
United States), and in the rest of Asia averages more than 6 percent of GNP 
(both figures medians).* 

Given that education's share of the total budget can, and probably will, be 
raised in most countries, it becomes urgent that the question be faced: Where 
is the point at which educational expenditure becomes excessive? Should 

*This approach is not necessarily any more useful. An incisive critique is contained in 

(71, pp. 3-18). See also (80). 
tRecognition of the economic benefits of investing in family planning, of course, is 

not dependent upon acceptance of the cost-benefit approach outlined above. Given the 
assumption that family planning programs have an independent effect on the birth rate 
by aiding people to prevent unwanted births (and thus by definition increasing individual 
satisfaction), the economic benefits are demonstrated by growth models of the kind 
cited in (56). Indeed, Simon has derived a figure for the value ofa prevented birth from 
such a model (78). 

tin the giant countries of the region-India, Pakistan, and Indonesia-however, a 
smaller than average share of GNP goes to defense-3.5 percent, 3.9 percent, and 2.5 
percent respectively. All figures from (58, Table 4). 
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India, for example, be attempting to expand the coverage of higher education 
to the U.S. level? Or to the western European level (which is very much 
lower)? Or to neither? Similar hard questions will need to be asked about 
programs to reduce fertility, particularly if governments break out of the 
usual reliance on family planning programs and begin to use some of the 
other more costly measures that have been proposed, such as incentive pay
ments to couples for periods of nonpregnancy or nonbarths (81). In either 
case, the feedback betweeneducation and fertility decline is a relevant vari
able to be taken into account. 

One thing is clear from the experience of countries such as India and the 
Philippines: Once the private returns from education are well recognized 
among the population at large, the government will find it difficult to control, 
the expansion of education, particularly at the secondary and higher level, 
even if it wants to. If expansion of public education is too slow, private 
investment will step in to fill the vacuum, up to the point at which the 
returns from alternative investments appear more promising. There may be 
some value in having such a balance established in the market place, although 
a government with strong egalitarian sentiments would not normally favor 
leaving too large a share of education in the hands of the private sector, which 
almost invariably caters mainly to the chddren of the better-off. This is not 
only difficult to accept on egalitarian grounds but may also be economically 
suboptimal insofar as it substitutes education of the less intelligent children 
of the wealthy for education of the more intelligent children of the poor. 
However, schemes could be devised to lessen these disadvantages. For ex
ample, prospective employers might pay the costs of educating children who 
would then be committed to work for them for a given length of time;* or 
public or private agencies could make loans for education to be repaid grad
ually once the student began to work.t 

CONCLUSION 

Throughout the Third World, high rates of population growth are proving 
a barrier to the early attainment of the goals that have been set for quantita
tive and qualitative expansion of education. Population growth can be viewed 
either as a factor raising the cost of attaining given educational targets or as a 
factor stretching out the time period in which such targets can be reached if a 
ceiling is placed on expenditures. Although the experience of the last decade 
or two indicates that governments with a commitment to educational prog
ress can expand the coverage of the education system despite population 

*Disadvantages of this scheme would be its restrictions on mobility and the unlikeli
hood that it could be operated successfully at the high school level, the level at which 
most of the students from poor families drop out. 

tThe possibility of such a scheme for Kenya is discussed in (82). 
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growth, a rising share of the national product in most countries will have to 
be invested in education to meet the goals that they have established for 
themselves. This cost problem demonstrates the need for new approaches
new building methods, new methods of imparting information that will break 
the requirement for rather inflexible teacher/pupil ratios. It also demonstrates 
the need for a careful balancing of the costs and benefits of additional spend
ing on education with those of alternative investments. This is easier said than 
dbne, for reasons outlined in the previous section, and this is an area for 
further research. 

Additionally, this study indicates that a variety of population projections 
and their implications need to be studied when long-term educational plans 
are formulated. Typically only one population projection (the "official" pro
jection) is considered, the rapid growth of numbers at the school-going ages 
lamented, and schemes for accommodating extra pupils in the school system 
discussed. The weakness of this approach is evident enough: Who can confi
dently predict the level of fertility in any developing country 15, or even 10, 
years hence? Employing a number of projections with alternative assumptions 
for fertility and mortality, though it would add complexity to planning, 
would make explicit the uncertainty of future trends. Furthermore, it would 
focus attention on the benefits from a reduction in fertility. Lack of such 
information, as well as a lack of recognition that population trends can be 
modified by government action, is probably a major reason why education 
ministries (and UNESCO) have not typically been strong proponents of ef
forts to lower birth rates. 
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X 
-Consequences of PopulationGrowth for 

Health Services in Less Developed 
Countries -An Initial Appraisal 

Leslie Corsa; Jr., and Deborah Oakley 

Health-in the traditional sense of the absence of disease and disability or in' 
the ideal of complete physical, mental, and social well-being-has long been 
one of man's aspirations. Reducing mortality and prolonging life are goals 
that are rarely in open conflict with other national objectives. However, the 
effectiveness of health services in comparison with other social and economic 
forces in achieving these ends has remained uncertain. The proportion of 
national income devoted to health services has tended to be small, with pri
mary emphasis on alleviating disease and disability, not on preventing them. 

Since World War II, the application of new health technology to preven
tion of disease in many less developed countries (LDC's) has facilitated a 
more rapid reduction in mortality than previously experienced in any 
country. Since in most LDC's this development has been combined with 
negligible net migration and with unchanging high natality rates, the result is 
new world records for population growth. Many people and their govern
ments are recognizing that present natality levels are producing multiple ad
verse consequences, not least upon their health and health services. For the 
first time in history governments are taking purposeful actions to control 
natality as well as mortality-actions that require utilization of health services 
(1). Investments in health are beginning to be evaluated for their effect on 
population growth and per capita income as well as mortality and morbidity
(2). 

THE APPROACH OF Tuis STUDY 

How does rapid population growth affect health services in LDC's? Since 
health services function through use by people to reduce mortality and mor-

Leslie Corsa is Directorof the Centerfor PopulationPlanning,University 
of Michigan. Mrs. Deborah Oakley is currently a Research Assistant in the 
CenterforPopulationPlanning. 
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bidity (and now natality), the real test should be the ultimate effect on health 
(3). Adequate data on mortality, morbidity, and utilization of health services 
in LDC's do not exist. Instead, the following assumptions are made: with the 
same amount of service available, a population that is growing, and other 
conditions held constant, mortality and morbidity will increase; or if the 
amount of service is increased proportionately to the growth of population, 
mortality will be held constant. Conclusions must be drawn from limited 
health service data only. Although this is far from satisfactory, it is the 
present state of the art. 

Any attempt to understand the consequences of population growth for 
health services should take into account direct demographw factors, such as 
total population, age structure, and geographic distribution, as well as direct 
developmental factors, such as national goals and achievements of specific 
levels of development, utilization of manpower, world technological develop
ments, and levels of international assistance (Figure 1). What differentiates 
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Figure 1. Relationships between population growth and health services. 

the consequences of population growth for health services from those for 
most other topics in this volume is the more immediate and direct effect that 
health services may have on population growth itself through both mortality 
and natality. In the LDC's today, the effects of population growth upon 
health services may depend significantly upon what alternative actions are 
taken by health services to bring natality in closer balance with decreasing 
mortality. 

Objectives ofNatality Control 

Two essential distinctions between the social objectives of natality control 
on the one hand and of mortality and morbidity control on the other in
fluence greatly what alternative actions are taken.First, and of greater impor
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tance, decrease in mortality is an end in itself; decrease or increase in natality 
is usually a means to many social ends, one of which is reduction of mor
tality. Nations and different groups in a given society will seek different social 
objectives and different specific levels of natality control at any given time. 
Japan has sought a natality level which would achieve a stable population for 
its crowded islands at the same time that India seeks a natality level which 
will, increase the..rate of social and .economic development -Chile -seeks a 
better means of natality control than illegal abortion, and the United States 
seeks opportunity for the poor to pievent unwanted births equal to the 
opportunity already available to the rest of the population. 

Second, the social objectives of natality control usually require a longer 
time interval for attainment than the social objectives of mortality and mor
bidity control. The effects of a prevented birth on educational services fol
lows 5 to 20 years after the event, on employment 15 to 60 years later, on 
health and health services differentially over the life span (Figure 2). Al
though in time the effects of a prevented infant death are not much different, 
most health programs affect all age groups; for example, the effect of reduced 
disability from malaria on employment is relatively rapid. 
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Figure 2,Time relationships between a birth and future service requirements. 

The Impact ofHealth Services 

It is beyond the scope of this paper to deal adequately with the relation
ships between health services and mortality (and morbidity) (3, 4). It is 
assumed that health services do contribute significantly to lowering mortality 
(and morbidity), that efforts of health services to control-mortality (and 
morbidity) will continue at present or higher levels, and that mortality (and 
morbidity) levels of LDC's will continue to decrease toward the levels of 
more developed countries (MDC's). 
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It is also beyond the scope of this paper to deal at length with the direct 
effect of health services on natality, but some discussion is essential since 
natality control is becoming the prime determinant of population growth. 
Human reproduction, in a simplified view of a very complicated process, 
depends upon first, a male and a female capable of reproducing ("natural" 
fecundity); second, their union (coitus) so that sperm and egg unite; and 
third, a normal pregnancy of about 10 lunar months. Natality wdil not occur 
if one of the partners is not fecund (e.g., sterile from congenital defect, pelvic 
infection, radiation, surgery, etc.); if union of the partners does not occur 
(e.g., by delay of marriage or by separation or death of partners); if, although 
union of the partners occurs, union of sperm and egg are prevented (contra
ception); or, if pregnancy is terminated by "natural" or induced fetal death. 

Health services operate directly to increase natality by improving fecun
dity and reducing maternal and natural fetal mortality and to decrease 
natality by making contraception and induced abortion available. The extent 
to which health services are likely to improve fecundity in LDC's is not 
adequately known, but the overall effect on natality in most countries is 
presumed small since fecundity is already high. In regions with high maternal 
death rates, health services are likely to contribute to lower maternal mor
tality and thereby increase the number and proportion of fecund couples. 
Where health services lower the frequency of fetal death, the degree to which 
natality will increase is uncertain. Apparently the differences between fetal 
death rates of LDC's and MDC's is relatively small, but LDC underreporting 
may be very great. Health services that make induced abortion readily and 
safely available could have dramatic effects in lowering natality in countries 
where induced abortion is illegal and relatively infrequent now. However, 
health services' greatest present and potential effect is in increasing the avail
ability and use of effective contraception. 

HEALTH SERVICES-DEFINITION AND CLASSIFICATION 

The World Health Organization defines health as complete physical, men
tal, and social well-being. The closer one approaches this ideal, the more 
difficult it becomes to define it and to classify what activities are needed to 
achieve it; so for this paper, health services are defined as organized activities 
intended to decrease the level of human disease and disabihty. Major compo
nents of health services include manpower, facilities, equipment and supplies 
(all somewhat translatable, for some purposes, into money). Levels of good 
health (such as physical or mental fitness, reserves, or endurance) are not 
included here because the difficulties of measuring either good health or the 
services required far outweigh immediate relevance. 

Classifying health services by type of activity and by type of control is 
useful in understanding the-services and in differentiating the effects of popu
lation growth. Four major types of activities are considered here: 
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1. personal health services-those provided for individuals by doctors, 
nurses, and health technicians of many kinds to treat illness, prevent disease 
or disability, or facilitate such normal processes as human reproduction; 

2. environmental health activities-those provided on a mass basis by engi
neers, sanitarians, and others to minimize disease and discomfort by con
trolling the quality of specific environmental elements such as water, food, 
.air,.and-housing; 

3. public information and education-those provided by individual and 
mass means to increase public knowledge of health and of conditions affect
ing it; 

4. vital registration and health surveillance-those provided through in
dividual records, sample surveys, and other means to document key events 
during life, to identify hazardous diseases and conditions, and to measure the 
level of health and health services in the population. 

It is not possible to cover adequately the effects of population growth on 
all of these major types of activities, nor can one assume that effects will be 
identical for all of them. The effects of numbers of people alone depend upon 
the type of service. If it is to individuals, an increase in numbers requires a 
more or less direct increase in service. If the service is a mass approach to 
sanitation or information, an increase in numbers may call for little extra 
service effort; in fact a minimum population size may even be necessary 
before the service can b6 started. 

Classifying services into those controlled by the public sector and those 
controlled by the private sectoris important within most countries and essen
tial for comparative analyses of different countries. However, obtaining com
parable data for both sectors is diffiuclt within most countries, and much 
more so between countries. These differences and difficulties are as great 
among the MDC's as the LDC's. 

Personal health services are about equally important for mortality and 
natality control; they. present most of the range of considerations needed to 
understand the effect of population growth on other health services; and they 
have data available to consider. Therefore, these services have been selected 
for attention in this paper. 

LEVELS OF DEVELOPMENT 

A country is defined as more or less developed at a given time in history 
on the basis of whether it falls above or below an arbitrary value for one or 
more of an arbitrary list of interrelated characteristics. Characteristics com
monly used (where relevant, on a per capita or family basis) include gross 
national product (GNP), power consumption, and others shown in Table 1. 
For this paper, per capita income of less than $600 (U.S.) in 1966 qualified a 
country as less developed. To provide some comparison with MDC's, data on 
seven MDC's are included in Table 2. 
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More relevant than comparisons of various indices among countries, how
ever, is the condition of people throughout the world. For this purpose, 
indices must be weighted by the number of people per country. The number 
of persons per country (in 1965) is the index by which LDC's are ordered in 
this paper- No country with a population in 1965 of less than 7 million is 
included because the time required to search for necessary data for the 
thirty-seven countries listed in Table I already exceeded that available. Al
though sixty-two LDC's were excluded, the thirty-seven include about 90 
percent of the population of all LDC's. This ordering re-emphasizes the im
portant frustration in all attempts to describe the condition of people in the 
LDC's-the unavailability of data about the People's Republic of China, 
whose population alone is about 30 percent of that of all LDC's combined. 

Although levels of natality and mortality are also indices of development, 
they are of limited value for most countries because births and deaths are not 
registered with completeness and accuracy. The ability to measure natality 
and mortality itself requires a high level of development. Modern techniques 
of population sampling now eliminate the need for complete registration, but 
the techniques are difficult to apply and have received adequate trial in only a 
few countries. For example, one's age-knowledge of which is taken for 
granted in MDC's-can be only approximated in many LDC's, even after great 
efforts to relate an individual's birth date to memorable national, religious, or 
natural events (15). 

Table 1 includes the present best estimates of overall (crude) live birth and 
death rates (total live births or deaths per year per 1,000 total population at 
midyear) and of infant mortality rates (the number of live-born infants in any 
given year who die befoie reaching their first birthday per 1,000 born alive m 
that same year). Infant mortality has long been considered an excellent index 
for comparing health levels of populations because it reflects a relatively 
standardized and sensitive condition and is relatively easy to measure (no 
population estimates are required). Even so, precisely comparable measure
ments have not yet been achieved even among MDC's (16). Although the 
degree of completeness and comparability with which live births and infant 
deaths are recorded in many LDC's seriously limits the reliability of the 
estimated infant death rate, it remains one of the best single indices of 
national health available. Figure 3 shows the relationship between per capita 
gross national products and infant mortality rates in 1965. 

CurrentLevels ofPersonalHealth Services 

International comparisons among LDC's are limited and hazardous because 
national data on health manpower, facilities, and expenditures were collected 
only very recently and calculated on different bases. In addition, interna
tional comparisons must take into account the varying medical-and cultural 
needs of each country. Some countries may have many midwives, while 



TABLE I 

Population and Developmental Levels of Largest Less Developed Countries, 1965 

Country 
Population
(millions) 

Gross 
National 
Produeta 
(U.S. $ 

per
Person) 

Natality 
(Ltve

Births per
1,000 Pop.) 

(Deaths per
1,000 Pop.) 

(Infant Deaths 
per 1,000

Live Births) 

Urbanization 
(Percentin

Cities of over 
100,000) 

Electric 
Power 

(Kwh per
Person per

Year) 

Female 
Literacy e 

(Percent
Illiterate 

dyer Age 15) 

Radios 
(per
1,000
Pop.) 

1. China (mainland) 
2. India 
3. Indonesia 
4. Pakistan 
5,Brazil 
6. Nigeria7. Mexico 
8. Philippines
9. Turkey 

10. Thailand 
11. United Arab Republic 
12. Republic of Korea 
13. Burma 
14. Iran 
15. Ethiopia 
16. North Vietnam 
17, Colombia 
18. Republic of Vietnam 
19. Congo, Democratic 

Republic 

(1) 
700.0b 
486.8 
104.9 
102.8 
80.7 
58.042.7 
32.3 
31.1 
30.7 
29,6 
28,4 
24.7 
24.5 
22.6 
19.0 
I&0 
16.1 

1 5 ,6 a 

(2) 

88 
99 

125 
333 

77493 
268 
326 
147 
189 
134 

69 
263 

64 
-

334 
-

108 

(3) 
34.0 
41.7 
30.6 
49.0 
41-43 
53-5744-45 
24.6 
43.0 
36.4 
41.6 
44.7 
50.0 
42.3 

-
-

41-44 
2Z7 

43.0 

(4) 

11.0 
22,8 

9.2 
18.0 
10-12 

-
10-11 

7.3 
16.0 

7.1 
14.8 
16.0 
35.0 

6.1 
-
-

12-14 
6.4 

20.0 

(5) 

-
139.0 
87,2 

142.0 
170.0 

-
60,7 

72.4 
161.0 
31.2 

1173 
-

109.3 
-

-
82.4 
36.7 

104.0 

(6) 

-
8.8 
9.9 
9.3 

29.8 
9.020.4 

12.4 
19.5 

7.1 
30.2 
30,0 

5.3 
22.3 

3.0 
6.3 

32.7 
11.3 

7.2 

(7) 

90.0 
70.2 
15.5 
38.5 

373.0 
20.3404.2 

153.3 
158,6 
45,7 

184.9 
107.3 

23.5 
94.1 
10.5 
29.8 

338.8 
32.4 

171.9 

(8) 

-
86.8 
70.4 
92.6 

-
-

39.3 
30.5 
78.8 
43.9 
87.6 
41.8 

-
94.5 

-
-
-
-

97.2 

(9) 

-
9.2 
-
5.4 

95.6 
10.6

192.9 
-
78.4 
-

54.5 
69.1 
10.5 
-
-

-
63.6 

-

0 

0 
Z 



20. Afghanistan 
21. Sudan 
22. Morocco 
23 China (Taiwan) 
24. North Korea 
25. Algeria 
26 Peru 
27. Ceylon 
28. Tanzania" 
29. Nepal 
30. Kenya 
31. Portugal 
32. Chile 
33. Iraq 
34 Malaysia d 

35. Ghana 

15.1 
13.5 
133 
12.4 
12.1 
11,9 
11.7 
11.2 
21.2 
10.1 
9.4 
9.2 
8.6 
8.2 
8.0 
7.7 

60 
104 
185 
245 

-
245 
271 
151 

70 
99 

116 
439 
576 
262 
316 
314 

51.7 
46 1 
32.7 
38.5 
48.2 
44-45 
32.9 
46.0 
41.1 
500 
22.9 
34-36 
15.2 
36.7 
47-52 

18,5 
18.7 
5.5 

10.5 
10.0 
12-14 
8.2 

24-25 
20.8 
20.0 
10.3 
11-12 
4.1 
7.9 

24.0 

-
93.6 

149.0 
22.2 
-

86.3 
90.5 
55.8 

190.0 
-
-

64.9 
107.1 
23.7 
50.0 

1560 

3.7 
2.7 

20.0 
31.3 
6.2 

13.9 
21.1 
5.9 
1.7 
1.3 
5.8 

12.4 
35.5 
34,2 
10.8 
13.0 

13.8 
13.3 
96.2 

532.6 
1,099.2 

91.9 
3295 

375 
19.1 

1.4 
35 0 

501.8 
714.2 
147.4 
264 7 
68,2 

-
98.4 
94.0 
62.5 

-
-

52.9 
-
-
-
-

44.6 
17.6 
94.7 
73.5 

-

13.3 
171 
52.5 

102.1 
-
-

185.9 
39.0 
-
-

37.4 
127.0 

-
88.5 
41.4 
73.6 

rH 

t! 

N 

in 
in 

36 Cuba Z6 - 34-36 8-9 377 28.9 4849 - 180.9 
37. Uganda Z6 92 42.0 20.0 160.0 1.9 75,8 - 26.5 

N 

- = not available. Sources. Col. 1 (5, Table 4); Col 2 (6, Table 191) for 1966; Col. 
3 (5, Tables 7 and 3); Col. 4 (5, Tables 17 and 3); Cot. 5 (5, Tables 

bitaticized figures in columns 1, 3, 4, and 5 are less reliable 
some cases expert

estimates, according to the sources indicated, In r css oreaders will recognize that some nonitahicized figures are census or 

12 and 3); Col. 6 (7, Table 5; 8, Table 6; 5, Table 6); Col. 7 (9, 
Table 147) for total kwh produced; (5) for population denomina-
tors; Col. 8 (10, Supplement, Table 34; 11, Table 187); Col. 9 (8,
Table 209) uses receivers and/or licenses given in this table. (5, 

0 
z 

survey data from an earlier date which may have been questioned at 
the time and could certainly be out of date by 1965,

CSome data limited to Tanganyika, except columns 7 and 9. 

Table 4) for 
T 4 f 

oulation denominators. 

dData for West Malaysia. 
eFor years earlier than 1965, 



TABLE 2 

Population and Developmental Levels of Selected More Developed Countries, 1965 

Gross 
National Mortality 
Product Natality Urbanization Electric Power Female Literacy Radios 
(U.S. $ (Live Births (Infant Deaths (Percent in (Kwh per ( ereent (Per 

Population per per (Deaths per per 1,000 Cities of over Person Illiterate 1,000 
Country (Millions) Person) 1,000 Pop.) 1,000 Pop.) Live Births) 100,000) per Year) over Age 15) Pop.) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

1. Soviet Union 231 	 18.4 7.3 27.6 23.5 2,198 50 320 
2. 	 United States 195 3,862 19.4 9.4 24.7 28.4 5,949 2.0 1,233 > 

986 18.6 7.2 18.5 40.5 1,961 2.0 2093. Japan 	 98 
4. United Kingdom 54 1,944 18.3 11.5 19.5 36.1 3,600 1-.5 297 ,% 
5. France 49 2,181 17 7 11.1 21.9 16.8 2,074 3.6 313 0 

32.9 2,035 15 252 c
6. Netherlands 12 1,659 19.9 8 14.4 
7. Sweden 	 8 2,847 15.9 10.1 13.3 21.7 6,348 1.5 382 

Sources See Table 1, except for col. 6, see (12,13), for col. 8 (14). 	 0 

0 
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Figure 3. Relationship between infant mortality rate and GNP per capita, 1965. 

others will have few; but still the level of health care may be comparable or 
be affected more by other factors. Health, expenditures must be viewed with 
particular caution, since the private sector is more important in some coun
tries than in others. The World Health Organization (WHO), in particular, is 
steadily improving the collection and standardization of these data as well as 
the more difficult indices of mortality and morbidity. Other important sources 
of health service data are the national development plans and health plans of 
individual countries. At this stage, however, these plans vary greatly in detail 
and availability; they may or may not differ significantly from WHO data. 
Because of these limitations of data, only six indices are used in this paper: 
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Manpower: (1) doctors (2) nurses (3) midwives 
Facilities: (4) hospital beds 
Expenditures: (5) total health (6) family planning 

Table 3 lists the current level for the first five indices for each LDC listed 
in Table I for which information is available. Table 4 lists similar data for the 
same MDC's used in Table 2. Table 5 lists family planning expenditures for 
-several-national-programs. 

HealthManpower 

Doctors. The range within the LDC's is great-from 2 to 3 per 100,000 
population in tropical Africa, Afghanistan, Indonesia, and Nepal to 75 to 89 
in the Philippines and Cuba. Most countries of Latin America are over 40, and 
the average for Asia is under 20. Most MDC's have over 100, the U.S.S.R. 
over 200. Most doctors in most countries are male, the US.S.R. being an 
important exception. 

More important, perhaps, than national averages is that the conditions 
under which modern doctors perform effectively are those which characterize 
the MDC's, not the LDC's. Such conditions are present in the major urban 
areas of LDC's where doctor:population ratios do approximate national ratios 
for MDC's (17-19). Doctor:population ratios in rural areas of LDC's are low 
almost everywhere. 

Nurses. Again the LDC range is great-from 3 or less in Afghanistan, Nepal, 
and Ethiopia to 110 in Cuba and 160 in Chile; in comparison with more than 
250 in most MDC's. There is a tendency for LDC's with low doctor ratios to 
have high nurse ratios (e.g., Indonesia, Nigeria, Thailand, Sudan, Tanzania, 
Kenya, Ghana) and vice versa (e.g., Brazil, Mexico, Turkey, UA.R., 
Colombia, Taiwan), but too many exceptions occur for any useful relation
ship to emerge from these data alone. 

Midwives. For trained midwives the range is great for both LDC's (from 
less than 1 to 40) and MDC's (less than I to 74). These figures do not take 
into account the large number (usually uncounted) of local, untrained mid
wives or the smaller number of nurse-midwives in many countries. (The latter 
are included in the nurse category in the tables but can be separated.) 

HealthFacilities 

Hospital Beds. Except for Afghanistan and Nepal with under 20 per 
100,000 population; Pakistan, Nigeria, Korea, and Ethiopia with under 50; 
and Cuba with over 500, most hospital bed:population ratios for LDC's are 
in the range 80-300, whereas MDC ratios are around 1,000. Hospital beds 
require a certain amount of health manpower, such as doctors and nurses, to 
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man them, but so little information is available on the kinds and amounts of 
manpower required for hospitals in LDC's that it seems futile to estimate the 
health manpower committed to inpatient care. The developmental conditions 
which are conducive to an urban concentration of doctors apply to modem 
hospitals as well-

RuralHealthCenters.In development plans of most LDC's major emphasis 
is given to establishing groups of coordinated primary, secondary, and periph
eral rural clinics to serve a population of 40,000 to 100,000 people. These 
clinics are extremely important to the subject of this paper, but they are not 
included at this time because satisfactory comparable data could not be ob
tained. 

HealthExpenditures 

The difficulties of obtaining comparable financial data in any field are well 
known to anyone who has ever attempted to obtain them. Nevertheless, the 
World Health Organization has moved ahead toward developing governmental 
health expenditure data which have been utilized in Tables 3 and 4. Despite 
important unresolved problems affecting the international comparability of 
these data (23, 24), these kinds of data are being used in national and inter
national planning at present. They are used in this paper to point out the 
effects of population growth on health services. One hopes their use will also 
stimulate further improvement of the data themselves. 

The range of LDC government health expenditures is much wider than the 
ranges for manpower and facilities-from 3 U.S. cents per capita per year in 
Indonesia and 10 in Uganda to 822 in Malaysia and 1,094 in Chile. As a 
percent of total governmental expenditure, the range narrows considerably
from 0.3 percent in Indonesia to 8.8 percent in Malaysia. Governmental 
health expenditures in the seven MDC's are much higher- 1,363 to 7,777 US. 
cents per capita per year of 4.9 to 13.2 percent of total governmental expen
ditures. 

Among the major problems affecting comparability are: 
1. the exclusion of data for the private sector; 
2. 	the degree to which data for state and local expenditures are included; 
3. 	the manner in which development costs, recurring costs, and capital 

expenditures are included; and 
4. 	differences in what are called health services (e.g., the degree to which 

medical care costs and various environmental health services are in
cluded). 

Because of the special significance of family planning services for popula
tion growth and the small number of countries with programs more than a 
few years old, a special effort was made to identify annual expenditures for 
family planning in countries with active programs. For purposes of this paper, 



TABLE 3 

Levels of Health Services in Largest Less Developed Countries, 196 5 a 

Governiaental Health 
Health Manpower Health Facilities Expenditures 

Percent 
Doctors Nurses Midwivesb Change in Doctor US. per Total 

Ratio 1955-65 as Hospital Beds Capita Peicent Government 
Country (per 100,000 Pop.) Percent 1955 Level (per 100,000 Pop.) per Year dNP Expend.' 

(1) (2) (3) (4) (5) (6) 9) (8) 
1. China (Mainland) - - 
2. India 21 10 10 17 59 53 0!6 '2.2 W 
3. Indonesia 3,2 19 5.7 129 69 3 0;03d 0.3 > 
4. Pakistan 16 7 1.4 140 35 38 0.3 3.3 
5. Brazil 42 20 - 6.1 283 150 04 4.0 
6. Nigeria 2.3 16 7 92 42 30 0.4d 7.7 0 
7 Mexico 50 19 - 12 202 264 0-5 6.5 c 
8. Philippines 75 77 41 80 81 139 0:5 5.0 
9. Turkey 35 15 2.4 28 178 228 0:7 3.8 

10. Thailand 14 24 11 31 82 77 0.5 3.8 0 
11. United Arab Rep. 44 10 7.2 43 168 284 1.6 4.8 Z 
12. Rep. of Korea 37 31 20 45 30 16 0 1 0 9 
13. Burma 8.4 9 6 3.8 81 62 0.,9 4.7 0 
14, Iran 26 12 5.7 21 106 473 1.8J 7.5 
15 Ethiopia 1.6 3 - 46 41 38 0.6 6.7 
16. N. Vietnam - - - - - 
17. Colombia 40 28 - 17 258 266 0.8 8.7 
18 Rep. of Vietnam 3 17 5.2 142 - 1.3 2.9 
19. Congo, Dem. Rep. 3:7 - - -29 



--

20. Afghanistan 4.5 3 0.6 150 17 
99 1.0 5,721. Sudan 3,9 27 - 70 99 

22. Morocco 8.2 22 1.2 -22 152 
98 0.4 2.8-7.1 7723. China (Taiwan) 41 13 18 r

24. N. Korea - 

25. Algeria 12 9 2.0 -44 356 - - 4.6 
27 243 233 0.9 5.426. Peru 46 46 7.8 

27. Ceylon 24 20 23 24 313 332 2.2 7,9 Ni 
28. Tanzanian 5.0 43 3.01P 0 202 75 1.1 6.4 

40 0 .4d 4.629, Nepal 2 1 -15 

30. Kenya 7.8 53 11 -9.3 129 128 1.1 4.4 

31, Portugal 85 70 0.6 13 583 439 1.0 7.0 
1,094 1.7 7.932. Chile 58 161 8.9 8.1 363 

33 Iraq 20 14 1.3 24 189 249 1.0 3.7 r 
86 363 822 2.6 8.834. Malaysiag 18 49 17 

1.3 5.335, Ghana 7 35 7,3 110 366 
-
-
36. Cuba 89 111 - -11 553 

37. Uganda 5.9 10 4.4 34 109 10 0.1 d 6.4 
0 

- no data available dperoent gross domestic product,
 

aData are for 1965 or nearest available year. eIncludes midwives and village midwives,
 
fFigtres are for Tanganyika, except for columns 6-8.

bDoos not include assistant or auxiliary midwives. D6es not over-
gFigares are for West Malaysia only.

lap with nurses category; nurse-midwives are included in the nursing 
Sources: Cols. 1, 2, 5 (20, 'Tables 2.1, 2.5, 4.1); Col. 3 (20,statistics. 4 (21);

cFor countries not listed in (22, Table 3) percentage calculations Vol. ll, Table 1; population denominators from 5); Col 

Were made from (9, Table 199). Cols. 6, 7 (9, Tables 185, 186, 190, 191, 199; Col. 8 (22, Table 3). En 



TABLE 4 

Health Services in Selected More Developed Countries, 1 96 5a 

Health Manpower 	 Health Facilities Governmental Health Expenditures 

Doctors Nurses Midwives Percent Total 
Hospital Beds U.S. $ per Percent' Government 

Country (per 100,000 Pop.) (per 100,000 Pop.) Capita GNP Expend. 

1 Soviet Union 210 340 74 	 965 - 3.5 
2. United States 148 464 	 875 51.13 1.4 8.4 
3. Japan 	 109 265 44 892 13.63 1.6 13.2 
4. United Kingdom 115 260 37 	 1,010 65.34 3.6 9.0 
5. France 	 121 255 7 1,021 - - 

6. Netherlands 117 125 8 	 752 12.49 1.0 4.9 
7. 	Sweden 110 313 9 1,373 77.77 3.1 11.3 

0 
- = not available.
 
aData fox 1965 or for most recent year closest to 1965.
 

Sources: Manpower and Facilities: (20, Vol. III). 0 
Expenditures: (9, Tables 185, 191, 199; 22, Table 3; 8, Table 180) Z 

0Ho 
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TABLE 5 

National Family Planning Program Expenditures in LDC's 

Expenditures, U.S. Cents per Capita per Fiscal Year 

Next Plan 
Country 1964 1965 1966 1967 1968 Period 

India 2.2 2.5 4.1 a 7.7 8.5 14.6 c 

Pakistan -6 6 106 14.4- 23.4 d 

Rep. Korea 4.2 5.1 9.0 9.4 1 9 .8 b 
China (Taiwan) 1.2 4.0 3.8 3 5 5 1 
Malaysia 0 0 0.4 2.9 6.2 

- = not available 
aReflects sudden change in exchange rate from Rs 4.75 to 7 54 per US $; rupee ex

penditures almost doubled. 
bIncludes large capital investment 
0 Pxoposed by Government of India, Draft Fourth Five-Year Plan, 1969-1974, New 

Delhi, April 1969, p 312 
droposed by Government of Pakistan, Planning Commission, Fourth Five-Year Plan 

1970-75. p. 242. 

Sources: Malaysia 1966-68 from annual reports of National Family Planning Board; 
others 1964-68 are preliminary data obtained from each country by Warren Robinson, 
Pennsylvania State University. 

family planning expenditures are considered separately whether or not they 
were included as health expenditures in a particular country. 

FamilyPlanningExpenditures 

Definition of terms is critical in all international comparative work but 
particularly so in a new field such as natality control. Natality control, as 
used in this paper, includes all organized activities intended to achieve a 
specified natality level or a specified growth rate for a population. Family 
planningprograns,as used here, are organized activities whose objective is to 
enable individual couples to act effectively to plan and assure the number and 
timing of children they want (25). The principal distinction is between so
cietal (governmental) control and individual family control, and the dividing 
line is very wide and very gray. 

Most of the national programs in this field are called family planning 
programs.Where the specified natality goal for a country can be achieved by 
the sum of individual family planning actions, natality control and family 
planning programs are for all practical purposes identical. This is the general 
case today. Most programs operate under policies which specify voluntary 
family planning as the major means of attaining a natality level. None in
cudeg coercion, but all aim at making it easier for families to obtain and use 



384 RAPID POPULATION GROWTH-lI 

natality control methods than was previously the case. Most specify natality 
goals that are based upon contraceptive utilization rates that are presumed 
will occur under voluntary family planning in response to a proposed level of 
availability of information, service, and supplies at an assumed level of public 
motivation or of demand potentially present. 

In these circumstances (which will almost certainly be altered in some 
countries by 1985) expenditures for natality control and family planning-are 
considered here as identical. 

Family planning expenditures shown in Table 5 are governmental (public 
sector) expenditures only (although some are used to purchase services in the 
private sector). The countries were selected because they had national pro
grams at least 3 years old for which expenditure data were available. Since the 
programs are still in various stages of development in all countries, expendi
tures per capita are still rising. Levels of at least 10 to 20 U.S. cents per 
person per year-the same order of magnitude as the cost of malaria
eradication programs (26)-appear necessary in LDC's. 

FUTURE LEVELS OF HEALTH SERVICES (1985) 

Projecting alternative trends of the factors which affect development of 
the LDC's-even for 20 years-is becoming as sterile as predicting the most 
likely combination and outcome is becoming hazardous, but both are neces
sary for rational planning of man's future. 

The effects of population growth on future levels of health services are 
similar to its effects on other developmental goals which are discussed in this 
volume-perhaps most like those on education. Levels of health are compara
ble to levels of knowledge; levels of utilization of health facilities and man
power are comparable to years of schooling; doctor:population ratios to 
teacher:enrollment ratios; hospital beds to schoolrooms, medical and nursing 
colleges to teachers colleges; etc. Despite these similarities, substantial differ
ences also exist; for example, needs for schools and needs for health services 
have different relationships to the age structure of the population (Figure 2) 
and to the times required to train personnel (doctors vs. teachers). 

The effects of population growth on personal health services depend in 
part upon the probable effects of other factors besides population which help 
determine what the levels of doctors, hospital beds, and health expenditures 
will actually be in 1985. First are national decisions regarding the priority 
position of health relative to other goals, such as food, education, employ
ment, industry, roads, communications, and income; and regarding priorities 
among health services, such as malaria eradication, clean, piped drinking 
water, hospital care, and family planning. In those LDC's where mortality is 
already approaching low levels, less incentive to invest a larger proportion of 
national development budgets in mortality and morbidity control is antici
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pated in the next 20 years, Nevertheless, pressures to approach MDC levels of 
personal health services will persist, and demand for piped water and proper 
waste disposal will probably increase. Investment in natality control measures 
above their present low levels can be expected as the effects of high popula
tion growth rates are felt. 

Second are national decisions made regarding the kinds of health service 
functions that are best performed by different kinds of health personnel. 
(Which services during pregnancy can be performed by a midwife and which 
require a doctor? Who is qualified to insert an intra-uterme device or pre
scribe oral contraceptives or perform an abortion? What proportion of 
doctors should be women?) Decisions on these matters by LDC's should 
differ from those by MDC's, just as the cultures and illness patterns and 
educational facilities differ. 

The criterion of a program's applicability to agricultural village life will 
remain a dominant consideration for a long time. In a speech (unpublished) at 
the 1969 World Health Assembly in Boston, WHO Director-General M.G. 
Candau said, 

... the developing nations must not blindly follow old patterns but 
should design their educational systems to meet their own different health 
needs. In doing so they must bear in mind the need for re-examining the 
allocation of responsibility to various members of the health team. Physi
cians in all countries could be used to better advantage if they were re
lieved of functions that could be carried out by other members of the 
team. By this means it should be possible to ameliorate, at least in part, 
the critical situation of the developing countries where, for at least a 
generation, there is no possibility of providing enough physicians to carry 
out all their traditional functions. 

Third are world technologic developments. These are the least predictable 
and most likely to produce profound changes within 20 years. Their overall 
effect is to accelerate achievement of goals beyond those possible with pres
ent technology. However, iMproper overemphasis on the products of technol
ogy can impede progress toward goals; every hospital does not need a heart
lung machine. Because of the great difficulty of prediction, probable improve
ments in contraceptive technology are not taken into further account here 
beyond serving as a safety factor for other assumptions. 

Fourth are levels of international technical assistance. Since World War II, 
health assistance has been sizeable through the World Health Organization, 
the U.S. Agency for International Development, and other governmental and 
private sources. Except for a few private sources and one small nation
Sweden-technical assistance in family planning was virtually nonexistent be
fore 1965 (27). At recent rates of increase, technical assistance should be 
substantial over the next 20 years in both health and family planning. 
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The indirect effects of population growth upon health services are legion; 
the direct effects follow from (a) numbers of people to be served, (b) their 
age distribution, and (c) their geographic distribution. For various reasons, 
such as the frequency of disease at different ages, public perceptions of a 
doctor's utility, cost to the individual, and local norms regarding the kinds 
and frequency of health supervi ion at different iages,.the .utilization -of doc
tors varies by age of population served (28, 29)-There are also differences in 
utilization and large differences in availability of doctors between iural and 
urban locations (17, 18, 28, 30). In the absence of good data on utilization 
rates for LDC's, it is difficult to project or predict the effect of changes in age 
structure and urban-rural residence on health services in the next 20 years, 
even if those changes themselves could be accurately predicted. The data that 
do exist indicate that lower population growth would result in a decrease in 
doctor utilization as a larger proportion of the population slowly became 
aged 15 to 45 (a group with lower utilization rates), offset by an increase in 
doctor availability and utilization as a larger proportion of the population 
moved into cities. Further discussion of direct population growth effects here 
will be limited to those resulting from numbers of people. 

Changes in the PastDecade 

One other important consideration is actual experience with changes in 
levels of health services in the recent past. Perhaps the best data come from a 
special WHO report (21) which compares the physician:population ratios of 
various countries in 1955 and 1965. Data are available for thirty-one of the 
thirty-seven countries defined as LDC's for this paper and are included in 
column 4 of Table 3. In the thirty-one countries in 1955, there were 181,891 
doctors and 1,017,700,000 people, or 17.9 doctors per 100,000 people. The 
thirty-one countries showed an average increase from 1955 to 1965 in their 
doctor:population ratios of 18.5 percent over the 1955 level. Three coun
tries had increases in their ratio of physicians to population by over 100 
percent of the 1955 level, four by over 50 percent, and seventeen by less than 
50 percent; seven had no change or decreases up to 44 percent. The average 
increase in doctors per 100,000 population was 3.3. With two exceptions 
(U.A.R. and Korea), this change by individual country was less then 10 per 
100,000 and in nineteen was less then 5. Most of the decreases were in newly 
independent African countries. For the same time period, the increase in ratio 
of physicians to population for the United States was 14.4 percent of the 
1955 level or 18 doctors per 100,000 population. 

The effect of population growth during the decade 1955-65 upon the 
numbers of new doctors actually required to achieve the increases in doctor: 
population ratios is shown in Table 6. The requirements for LDC's and the 
United States are taken as zero in the theoretical case of zero population 



387 HEALTH SERVICES IN LESS DEVELOPED COUNTRIES 

TABLE 6 

1965 Requirements for Doctors in Thirty-One LDC's and in U.S.A. 
as Percent of 1955 Number of Doctors 

Change in Doctors Population Growth 1955-65 
per 100,000 

Population 1955-65 Zero Actual 

LDC's 
Zero 

(remains 17.9) 0 25.6 
+3.3 

(increases to 21.1) 1&5 49.5 

U.S.A. 
Zero 

(remains 130) 0 17.0 

+18 
(increases to 148) 14.4 33 5 

Source: (21). 

growth and zero increase in ratio, since insufficient data are available from 

the LDC's on replacements needed for death, retirement, and migration, al
though the actual number in 1965 presumably includes them. 

For the LDC's, instead of the 18.5 percent increase in numbers of doctors 
(33,584) required to move from 17.9 to 21.2 doctors per 100,000 population 
had no population growth occurred, 49.5 percent was actually required (25.6 
percent or 46,611 doctors to maintain the 1955 ratio as population grew and 
23.8 percent or 43,360 doctors to increase the ratio for the new population). 
For the United States, instead of the 14A percent increase in numbers of 
doctors (29,867) required to move from 130 to 148 doctors per 100,000 
population had no population growth occurred, 33.5 percent was actually 
required (17 percent of 35,316 doctors to maintain the 1955 ratio as popula
tion grew and 16.5 percent or 34,335 doctors to increase the ratio for the 
new population). 

Population Growth andHealth Services in the Next 20 Years 

The clearest relationship between population growth and personal health 
services in the LDC's during the next 20 years is the direct demand more 
population creates for more health services. This direct effect will be con
sidered here in several ways. One is the requirement to maintain the current 
level of service under conditions of probable-compared to zero-population 
growth. This is the familiar measure of how fast one must run to stay in the 
same place. Another is the requirement to achieve a planned or desired level 
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of service under conditions of probable, compared to zero, population 
growth. This measures the added burden that population growth adds to 
developmental costs of health services. Both methods are further complicated 
by considering two "probable" rates of population growth. One assumes 
conditions of no change in level or trend of natality from that of the past 
decade. The other assumes conditions of a decline in natality brought about 

- primarily- through-organizednatality contfol-effort; by the country. Finally, 
the measure most meaningful to leaders of LDC's is the difference between 
the actual requirements for the two "probable" rates of population growth. 
Stated another way, this difference is the savings in investment resulting from 
effective natality control (Table 7). 

TABLE 7 

Health Service Requirements under Differing Conditions 
of Population Growth and Development 

Change in Level of Population Growth in Next 20 Years 

Health Service Without Natality With Natality 
20 Years from Now Zero Control Control Savings 

Zero A B C B-C 

Increased as 
planned D E F E-F 

Requirements A and D are theoretical, if no population growth occurred. 
Requirement A has for simplicity been taken as zero in this paper. Require
ment D is simply the initial population multiplied by the increase in service. 
population ratio desired. All requirements are understated to the extent that 
they do not include replacements necessary for manpower who die or retire 
or migrate or, in some cases, for facilities and equipment that wear out. In 
view of the magnitude of requirements and of the difficulties of predicting 
future retirement and especially migration rates, it has seemed adequate here 
to assume that neither mortality nor retirement will be significant before 
1985 because of the young age distribution of doctors and nurses, and that 
no real improvement in levels of manpower can occur without developing 
working conditions that will minimize a "brain drain." Need to replace losses 
from mortality, retirement, and migration can be great; in the case of Taiwan 
replacement needs were estimated for the 20 years 1963-1983 to be 76 
percent of the total supply of doctors (28, p. 6 8) in 1963. 

Requirements B and E are based upon population projections which as
sume mortality and natality declining at approximately the 1955-1965 rate 
(which for most LDC's means no change in natality rate). Requirements C 
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and F are based upon population projections which assume mortality declin
ing at the 1955-1965 rate and natality declining at a more rapid rate than 
1955-1965, largely as a result of organized efforts during 1965-1985. Re
quirements C and F are also based upon assumptions regarding additional 
requirements for health services when natality control is included. 

Neither of these two important assumptions-the additional requirements 
for health services when family planning is included or the reduction in 
natality rate resulting from natality control-can be made with precision in 
the present state of knowledge, but rough guidelines are possible for planning 
purposes in individual countries. 

HEALTH SERVICES REQUIREMENTS FOR FAMILY PLANNING 

Semantics can be confusing here. As stated earlier, family planning pro
grams and costs can be considered health service programs and costs. They 
can also be considered separately and will be so treated here to simplify 
understanding of alternatives. However, since they utilize some health man
power and facilities, account must be taken of specific health manpower and 
facilities that must be provided for family planning in addition to that already 
planned for other health purposes. 

If we ignore the possibility that by 1985 technologic advance will make 
present requirements obsolete, we can reasonably estimate health service re
quirements for family planning by using available program experience in the 
world to date. 

The requirements for doctors, nurses, and midwives that family planning 
service will add will depend largely upon decisions made in each country on 
what specific functions with regard to each method of contraception must be 
performed by a doctor or nurse or midwife, as well as on the actual avail
ability and utilization rate for various methods- The requirement for doctors 
for intra-uterine contraception or for oral contraception will be low if most 
functions are performed by nurses or specially trained assistants and field 
workers, whereas using present techniques for induced abortion and surgical 
sterilization may require appreciable amounts of doctor manpower. In sum
mary, much of the manpower required for family planning can be new, 
specially trained manpower-which will not significantly affect the planned 
requirements for doctors, nurses, and midwives for other health services. 

Pakistan provides one example of an approach to family planning man
power requirements that places minimal strain on the limited medical man
power pool. Convinced that certain functions usually reserved for female 
doctors (such as pelvic examinations and intra-uterine contraceptive device 
insertions) could be performed by female high school graduates with one year 
of specialized training, program leaders established a new cadre of workers
"lady family planning visitors." As a result the program, as projected to 1975 
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(31, 32), requires only 240 doctors (less than 0.2 doctor per 100,000 popula
tion; about 1 percent of all doctors but 5 percent of female doctors). It 
creates new and socially important work (300 jobs in 1966; 2,460 by 1975) 
for the small but growing group of female matriculates for whom real job 
alternatives to childbearing are critical. 

The program has also given part-time employment during 1965-1970 to 
tens -of thousands of village- midwives (dais) and other villIge woni~n (and 
men) to be local contraceptive supply and referral agents. Because most coun
tries traditionally employ females as nurses, health visitors, and midwives, 
health services are one of the potential sources of greater employment for 
females in the future. Perhaps more by serendipity than by design, such 
greater employment of women is also an important indirect natality control 
measure which could be purposefully expanded. The impossibility of depend
ing upon the pool of female doctors, lady health visitors, and nurse-midwives 
to provide necessary family planning manpower (e.g., about two doctors per 
100,000 population) is welt documented in a report from India (33). 

No additional requirements for hospital beds result from family planning; 
rather, in those countries where illegal induced abortion is already so widely 
practiced that the aftereffects now utilize a sizeable proportion of hospital 
beds, a case can be made that family planning will result in additional specific 
savings in bed requirements beyond that related to reduced natality on popu
lation growth. On the other hand, if abortion is legalized in more countries, 
and is both acceptable and accessible, demand for short-term hospital care 
may increase. Current techniques of aspiration already minimize this demand. 
It is impossible to predict whether there would be a net increase or a net 
decrease because of the reduced bed and medical needs to care for complica
tions now ensuing after illegal abortions combined with additional needs 
created by more legalized, hospital-performed abortions. A large postpartum 
sterilization program would also increase the need for hospital beds and re
lated services. 

The effect of family planning on requirements for other health services, 
such as maternal and child health, is assumed to be unimportant in most 
LDC's because demand for other services will greatly exceed the supply under 
any foreseeable circumstances in the next 20 years. In those few countries 
with a high ratio of trained midwives to population, reductions in natality 
rates might result in transient or further underemployment of midwives. In 
that case the trained midwives would presumably provide family planning 
services and use of their nursing services would increase as a result of public 
satisfaction with family planning services from the same source. It seems 
realistic to treat most family planning requirements during the next two de
cades as additional to those for other health services, and to assume that the 
overall effect of adding family planning on requirements for traditional health 
manpower and facilities will be small in most LDC's. 
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One other consideration that will not be uniform among LDC's is the 
extent to which efficiency can be achieved by simply incorporating the ad
ministrative and service responsibilities for family planning into existing 
maternal and child health programs. Ideally, family planning services should 
be incorporated into maternal and child health services. However, it appears 
that most maternal and child health programs still have far to go in achieving 
their prime objectives of basic maternity, infant, and child care. Not only can 
few economies be achieved, but also a new and controversial service like 
family planning is unlikely to be introduced effectively if administered as a 
new objective of maternal and child health. In any case, family planning 
program costs should be considered as new and additional to other health 
services in almost all LDC's during the next 20 years. Experience also suggests 
that, as in the case of malaria eradication, national administration of new 
family planning programs requires a high and semi-autonomous status in the 
bureaucracy. In the long run, to the extent that contraceptive technology 
requires health services, family planning should be incorporated with other 
family health services. Provisions for such an eventual merger should be part 
of the planning and implementation of family planning programs from the 
start. 

Reduction in Natalityfrom FamilyPlanning 

The effect of family planning services upon natality in the LDC's in the 
next 20 years will depend mainly upon three factors: the extent to which 
effective birth control information and services are made readily available to 
the people; the extent to which natabty is modified by means other than 
birth control (for example, raising the age of marriage); and the extent to 
which the public wants to use birth control or other means-in other words, 
how much .public attitudes change regarding desired family size and child 
spacing. 

During the next 20 years significant changes in contraceptive practice are 
more likely than significant changes in age of marriage or the proportion of 
persons who marry. Contraception involves lesser modifications of agricul
tural village life, and governments will probably have more effective methods 
to promote birth control than to change marriage patterns. 

In the absence of adequate natality registration in most LDC's, evidence 
for the effect of family planning programs on natality rests primarily on two 
propositions: 

1. A certain proportion of families of reproductive age use specified 
methods of family planning provided by the program and not otherwise 
available or likely to be used. 

2- Efiough is known of the length of use of different methods of family 
planning and of the fertility and other characteristics of families using and 
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not using specified methods that a sound estimate of the number of births 
prevented can be made. 

With regard to both propositions data are becoming available from pro
gram service statistics and sample surveys. A rough estimate of the proportion 
of families of reproductive age (operationally, females 15 to 44 years old) 
using- contraception.is- avalableo-from -cumulative__data-on family planning
acceptors and/or users in several national programs (Figure 4). Enough is 
becoming known also about age, parity, age-specific natality rates, prior use 
of contraception, and other characteristics of acceptors and on length of use 
and effectiveness in preventing pregnancy of various family planning methods 
that, despite variations among LDC's on several of the important variables 
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involved, a useful range of births prevented per acceptor of a given method is 
emerging.* The least reliable data continue to be on the use of conventional 
contraceptives, such as condoms and foam. Evaluations of the overall effects 
of present programs (36, 37) are beginning to indicate what effects sizeable, 
effective programs can have on natality rates of LDC's in 20 years. The great 
unknown is what proportion of families will actually use effective contra
ception if it is made readily available, 

By 1985 family planning services should be so available in many countries 
that the utilization rate of these services (and the resulting natality rates) will 
be an accurate reflection of public attitudes on family size and spacing (38). 
As long as contraceptive technology requires health services for delivery and 
as long as health services for most people are provided by the public sector, 
family planning services themselves will become and continue to be an impor
tant new component of government health services. Before 1985, more gov
ernments are likely to have initiated enough new actions such as direct fiman
cial, housing, educational, and other incentives and greater educational and 
employment opportunities for women that it will be possible to measure their 
effects on desires for family size, on contraceptive use, on age of marriage and 
on natality. 

Present planners in each country attempt to utilize any of the above 
information that is available to them and relevant to their situations to help 
determine the kind and size of a family planning program for their country, 
as well as to estimate the probable effects, particularly on natality and health 
services. A few examples of such planning are described next. 

Some NationalExamples 

Pakistan and Turkey are two countries that have published 20-year goals in 
terms of specific health-service:population ratios and that already have active 
family planning programs. Table 8 shows the number of doctors, nurses, and 
hospital beds that must be added between 1965 and 1985 to achieve those 
goals in comparison with the numbers required to maintain present ratios, 
with and without a successful family planning program. Based upon popula
tion estimates and health service goals of the Governments of Pakistan and 
Turkey, these calculations are subject to change with future experience and 
new data, but they do represent real and reasonably typical situations. Similar 
data about India from a nongovernmental source are presented in Table 9. 

Other countries have established shorter term goals of similar magnitude 
(43-46). In addition, a series of detailed health manpower studies in Taiwan, 
Turkey, and Peru (28-30) not only indicate the effects of population growth 
but also translate the need for doctors, nurses, midwives, etc. into costs, 

*See for example (34, 35). Much more unpublished data have been obtained subse
quently. 



TABLE 8 

Requirements for Selected Health Service Goals-1965-1985, Pakistan and Turkey 

1965 1985 

Zero Effective 
Population No Natahty Family

Growth Change Planning Difference 

Pakistan 103.6 103.6 188.0 164.6 23.4 
Population (millions) Turkey 31.4 31.4 58.6 49.7 8.9 

0
Actual Additions Required after 1965 to Achieve Ratio at Left zService (per 100,000 Pop.) Number (Percent of 1965 Level in Parentheses) 

(1) (2) (3) (4) (5) 0
(6) 

Doctors 
Pakistan 

Present ratio 16 16,589 - 13,520 (82) 9,771 (59) 


3,749 (23)
Goal 33 a - 17,584 (106) 45,451 (274) 37,729 (227) 9,722 (47) 



Turkey
 
Present ratio 35 11,087 9,601 (87) 6,464 (58) 3,137 (28)
 

62aGoal 8,536 (77) 25,245 (228) 19,727 (178) 5,518 (50) 

Nurses 
Pakistan ,-

Present ratio 7 6,848 - 5,581 (82) 4,033 (59) 1,548 (23) 
aGoal 20 - 12,737 (186) 30,752 (449) 26,072 (381) 4,680 (68) 

Hospital beds 
Pakistan 

Present ratio 35 36,171 - 29,499 (82) 21,305 (59) 8,174 (23) 
Goal 1 00a - 67,278 (186) 151,828 (420) 128,429 (355) 23,400 (65) z 

aActual goals. 

Sources: Pakistan population from (39), Turkey (40); Pakistan goals (41), Turkey (42, p 200); 1965 supply of doctors, nurses, hospital 
beds from (20, Tables 1 and 3). 1 

0 

z 

O) 
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TABLE 9 

Requirements for Selected Health Service Goals, India, 1966-1981 

1966 1981 

Zero Effective 
Population No Natality Family 

Growth Change Planning Difference 

Population (millions) 491 491 731 693 1 38 

Health Service Actual Additions Required after 1966 to Achieve Ratio at Left
 
(per 100,000 Pop.) 
 Number (Percent of 1966 Level in Parentheses) 

(1) (2) (3) (4) (5) (6)
 
Doctors i 

Present ratio 21 103,110 - 50,300 (49) 42,420 (41)1 7,980 (8)
Goal 50 - 142,390 (138) 262,290 (254) 243,390 (236) 19,000 (18)

Nurses 

Present ratio 12 58,920 - 28,870 (49) 24,150 (41)' 4,710 (8)

Goal 50 - 186,580 (317) 306,580 (520) 287,580 (488) 19,000 (32)
 

Hospital beds 
Present ratio 59 289,690 - 141,600 (49) 118,770 (41)1 22,830 (8)
Goal 100 - 201,310 (69) 441,310 (152) 403,310 (139) 38,000 (13) 

- not available. 

Sources: (47), hospital beds (48). 

0 
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timetables, and training programs and point to specific changes urgently 
needed in medical education and health employment conditions. 

Tables can be constructed to show the savings in health services invest
ments like those in Tables 8 and 9 for different rates of development and 
different rates of natality reduction (population growth). Table 10 is such a 
table covering the probable range of development goals and natality reduction 
rates in LDC's in the next 20 years. Requirements for different development 
goals are shown in column 2. Requirements for population growth without 
natality control are shown in column 3 for a fixed population growth rate of 
3 percent per year. Requirements for lesser population growth rates as a 
result of natality control are given in columns 4, 5, 6, and 7 and the differ
ence (savings) between them and column 3 are shown in columns 8, 9, 10, 
and 11. The savings for a country that wants to double its level of health 
services in 20 years and is able to reduce its average population growth rate 
for the 20 years from 3 to 2.4 percent per year equal the investment needed to 
produce and to maintain 41 percent of its initial level (e.g., of manpower and 
facilities). Expressed as reduction in the requirement or investment needed 
without natality control the figure would be much less-15.5 percent. 

Family Planning and Health Service Costs. Because health service cost 
projections for 1985 are not available, it is difficult to estimate the reduced 
investment costs for health services that might result from effective natality 
control programs. A good guess would appear to come from (a) projecting a 
nation's development budget to 1985 from recent past experience, (b) as
suming that the percent of the development budget for health services in 
1985 remains the same as, or increases slightly above, that in 1965, and 
(c) applying the average percent reduction for that country which would 
result from calculations like those in Tables 8 and 9. In many LDC's effective 
natality control could reduce the health services investment needed to achieve 
goals like those in Tables 8 and 9 by 10 to 50 U.S. cents per capita per year. 
The direct fiscal benefits for health services of an effective family planning 
program will certainly be far greater in countries that already spend large 
amounts on health services or already have high hospital care costs resulting 
from poorly performed illegal abortions, but such countries are almost by 
definition well along the scale from less to more developed countries. 

If family planning program costs are projected from Table 5 on the as
sumptions that (a) availability of good services will be increased steadily, 
(b) the rate of increase of public utilization will slow up, and (c) the cost per 
user will rise, they can be expected to reach levels of 25 to 50 U.S. cents per 
capita per year or more. 

To summarize, in most LDC's over the next 20 years, the reduction in 
investment costs in health services resulting from effective family planning is 
likely to be substantial but does not appear likely to equal the added costs of 
the family planning program. 
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TABLE 10
 

Savings in Health Service Requirements from Reductions in Natality

Rates of LDC's over 20 Years Given Initial Population (Po)
 

and Initial Health Services (Ho)
 

No No
 
Population Natality
 

Change Changea Effective Family Planninga
 

Population PO 1.822 Po 1.751 Pc 1.682 Po 1.616 Po 1.553 Pa 1.751 Po 1.682Po 1.616 Pc 	 1.553 Pa 

Health 
Services to
Population 	 Additions Required to Achieve Ratio in Col. I Savings Resulting from Natality ReductionsRatio (Percent of Ho) 	 (Percent of Ho) 

(1) 	 (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
 
(3)-(4) (3)-(5) (3)-6) (3)-(7)
 

Kob 	 0 82 75 68 62 55 7 14 20 271.5 Ko 50 173 163 152 142 133 10 21 31 40 02.0 Ko 100 264 250 236 223 211 14 28 41 53
2.5 Ko 150 355 338 321 304 289 17 34 51 66 
3.0 Ko 200 446 425 405 385 366 21 41 61 80 

aCols.= 3,Ho/Po.4, 5, 6, and 7 correspond to annual population growth rates of 3, 2.8, 2.6, 2.4, and 2.2 percent respectively. 	 zKO 
Source Author's calculations. 

,
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IMPLICATIONS
 

Leaders of LDC's are concerned with raising the level of all aspects of 
development of their countries. Since high natality and high population 
growth rates impede development in most LDC's, most leaders will become 
increasingly concerned about natality rates in the next 20 years. They will 
want to know what investments in natality control will result in what reduc
tions in natality rates. They will also want to know what reductions in re
quirements to meet specific development goals (such as so many hospital beds 
per capita) will result from reductions in natality rates. They will be inter
ested in the reduced investments that will be needed not only for health and 
health services but also for education and schools, industrialization and jobs, 
agriculture and food, housing, national income and its distribution. 

Although the savings in investment needed to teach a nation's goals for 
health services can be estimated with some precision, according to alternative 
mortality and natality rate projections, it is not yet possible to specify with 
the precision desired by national planners the reduction in natality and popu
lation growth that will result from a given investment in family planning 
services or the reduction in mortality that will result from a given investment 
in health services. 

Nevertheless, better health remains a goal for the leaders and the public in 
all countries, and improving health services remains one important means of 
achieving it. In LDC's, efforts will continue to raise the levels of health 
services toward the distant goals represented by levels in MDC's. These and 
other efforts will result in some continuing decrease in the mortality rates of 
most LDC's, which will continue to increase population growth rates and 
dependency ratios. 

In most LDC's investments in family planning services will result m some 
reduction in natality rates. Whether they are introduced to enable families, as 
a basic human right, to have the number of children they want or to enable a 
society to achieve the size and distribution of its people most consonant with 
its resources and way of life, investments in family planning are one impor
tant means toward achieving a given natality level. They may be a critical 
factor in initiating natality declines in the present historical circumstances of 
most LDC's. 

The present public expenditure for health services in LDC's ranges from 
about 2.5 to 7.5 percent of total governmental expenditures. Such invest
ments during the United Nations First Development Decade proved inade
quate to meet the moderate goals set by the World Health Organization. 
Greater investments are needed during the Second Development Decade-the 
1970's-but are not in sight in most countries from either internal sources or 
from all available external sources of technical assistance. 

Expenditures for family planning in LDC's are in the range of 5 to 20 U.S. 
cents per capita per year-approaching those required for malaria eradication. 
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This level of investment ranges from 5 percent to over 100 percent of present 
governmental expenditures for health services among the LDC's. Greater in
vestments during the Second Development Decade are in sight as more and 
more responsible national and international leaders come to recognize the 
multiple short- and long-term benefits that follow effective family planning 
and other natality control measures. Among these benefits are direct benefits 
to health,,such.as reduced infant-and-maternal-mortality -and.morbidity and

direct benefits to health services, such as reduced investments needed to reach 
national goals for health personnel and facilities. Although it appears that the 
cost of family planning programs in the next 20 years will exceed the result
ing savings in expenditures required to achieve health service goals, other and 
much larger direct benefits accrue for major development goals, such as food, 
housing, education, employment, industrialization, and income. 

Although there is no certainty that family planning programs based upon 
current technology will, of themselves, alter natality rates sufficiently for 
optimal national development, it is certain that they will contribute to natal
ity reduction and that they will be an essential means through which other 
natality control measures must operate. The conclusion is inescapable that 
the World Health Organization and other international and national technical 
assistance organizations should move rapidly to develop capabilities and re
sources to assist LDC's over the next 20 years or more with natality control 
programs of at least the magnitude of the worldwide campaign to eradicate 
malaria. 
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XI. 
Population Pressure on Families:
 
Family Size and Cbhild Spacing
 

Joe D. Wray
 

Today's alarming rates of population growth, appropriately called the popula
tion explosion, are produced by the complex interaction of a great many 
factors. The effects of this growth at global or national levels have only rather 
recently become a matter of serious concern; the factors which produced the 
growth have been operating in the West for a long time. It is worth noting, 
though, that these factors, operating on families, began to produce popula
tion pressure at the family level long ago and that there is evidence that 
people in large numbers recognized the threats to their families imposed by 
excessive growth. 

Let us recall that in the West birth rates began to decline at least a century 
ago and that this followed not long after death rates began to fall. If this had 
not occurred, if fertility rates-, had remained at their previous high levels, 
then some western countries mght have had a "population explosion" some 
time ago. 

The explosion did not occur. Something happened to prevent it. Decades 
,ago, long before contraceptive technology had approached the convenience or 
effectiveness demanded today, long before family planning services were 
readily available, when, in fact, publication of information concerning con
traception sometimes brought persecution and imprisonment, fertility rates 
declined. At a time when national population policies were unheard of and a 
concern for the long-term effects of population growth was limited to a small 
band of Malthus' disciples, birth rates fell almost as rapidly as death rates. 

What does this mean? It can only mean that thousands upon thousands of 
families wanted fewer children and managed, somehow, to achieve their 
goal-so successfully that the aggregate effect produced declines in fertility at 

Joe D. Wray is a Field Staff Member for the Rockefeller Foundation, 
Bangkok, Thailand. 

*The number of births per 1,000 women of childbearing age. 
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national levels. How or whj did it happen? Demographers have invoked a 
variety of explanations. Not long ago Freedman summarized them this way. 

The large declines in fertility in economically developed countries in 
the nineteenth and twentieth centuries probably are unprecedented. The 
changes in specific intermediate variables producing the decline varied 
somewhat from country to country. Most sociologists and demographers 
wourd'p6l lby agree, however, that the basic causes of the general decline 
are: (a)a major shift in functions from' the family to other specialized 
institutions, so that there was a decrease in the number children required 
to achieve socially valued goals, and (b) a sharp reduction in mortality 
which reduced the number of births necessary to have any desired number 
of children. (1, p. 53) 

While this analysis of causal factors may certainly be correct, it is probable 
that the great mass of people who made the decisions that produced the 
phenomenon based their decisions on less abstract rationales. Given the meth
ods of limiting family size available at the time, it seems reasonable to assert 
that powerful and sustained motivating forces must have been at work to 
produce the results in large population groups that we recognize in retrospect 
as unprecedented declines in fertility. It seems equally reasonable to assume 
that this motivation must have come from the everyday life situation of the 
people involved-from an immediate awareness of problems felt acutely at the 
family level, problems clearly recognized as arising from having too many 
children. 

Returning to this century-to this year-and examining the phenomenon 
so prevalent in many parts of the world of extra-legal abortion, we are driven 
to a similar conclusion. We know now that the overwhelming majority of 
such abortions are performed because married women want desperately to 
limit their family size and have no effective or accessible alternative. Only 
powerful and immediate motivating forces can account for this decision. 
They must come from intensely felt pressure at the family level, pressure 
explicitly associated with family size and the clearly anticipated effects
detrimental effects-associated with having "another mouth to feed." 

If this speculation is correct, if it is true that population pressure felt at 
the family level produced widespread declines in birth rates in industrialized 
countries and high abortion rates in others, there has been surprisingly little 
attention paid to it and equally little systematic study of the effects of this 
pressure at the family level. There have, at least, been recent expressions of 
the need for such study. Stycos, at a conference on teaching family planning 
to medical students, referred specifically to the need for more exact knowl
edge of the health consequences of family size in order to appeal to humani
tarian interests in motivating medical students (2). Berelson has also called 
attention recently to the need to utilize such knowledge in educational 
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campaigns to motivate families (3). If we are to overcome the "tragedy of the 
commons"* described by Hardin (4), then ways are needed to persuade indi
viduals that their own interests and those of their families, as well as the 
interests of the community or society at large, require limitation of family 
size. Similarly, Taylor, in his suggestions for a "five stage population policy" 
(5), emphasizes the need, to go beyond the population that is merely waiting 
for services and attract those who are not so fully convinced. In both of these 
cases, knowledge of the consequences of excessive numbersat the family level 
would be invaluable. 

PRESENT KNOWLEDGE ABOUT THE EFFECTS
 

OF FAmILY SIZE AND BIRTH INTERVAL
 

There is a substantial body of evidence concerning the relation between 
family size, or number of children, and birth interval and a number of factors 
relevant to health. This evidence was obtained by a diverse array of investiga
tors studying a variety of problems over a period of many years. The studies 
were carried out in many countries, in all stages of economic development, 
and among various social classes within a given country. The approaches 
varied: some were retrospective (based on currently obtained data describing 
past events), others cross-sectional, still others prospective or longitudinal 
(identifying children at birth and following them to see what happens). 

Each health indicator that has been examined in these studies is produced 
by complex, and usually obscure, interactions of numerous causal factors. 
There is undoubtedly a considerable amount of overlap-the same set of 
interacting causal factors involved in producing various effects. In no case is 
the total interaction clearly understood, but certainly family size and birth 
interval operate only as parts of the causal web. In the great majority of these 
studies, family size and birth interval were among many factors examined as 
independent variables in relation to a given problem, and not the primary 
concern of the investigators. Therefore, the interaction between family size, 
for example, and other relevant variables, such as socioeconomic status is 
often unexamined. In spite of this, the general pattern of effects suggested by 
the evidence available is so consistent that it seems reasonable to consider 
that deficiencies in some studies are, in a sense, compensated for by the 
adequacy of other studies. We need not, in other words, be compelled to 
disregard the findings of an investigator who did not control for a given 

?To illustrate the fact that a given act may have consequences that seem beneficial 
to the individual but are harmful to society at large, Hardin uses as an example "the 
commons," or common pasture. A farmer with two cows adds one more; he gets 50 
percent more milk, but his one cow may be enough to push the total population of cows 
to such a level that the commons may be permanently damaged by overgrazing, The 
parallel problem with regard to population is obvious. 
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variable, if the findings of another investigator who could control for that 
variable show similar results. 

The consistent trend of the consequences associated with either increasing 
family size or decreasing birth interval is striking and uniformly negative. 
When the full spectrum of these effects is seen, it is, in fact, alarming. No 
general survey or summary of the evidence concerning these effects could be 
found-in--the-literature, -although one-portion-of-the.spectrum,.the.effects-on 
the survival of fetus and child, was reviewed recently by Day (6). 

My intention here is to cover the full spectrum. Where possible, minimum 
essential information about the methodology of the study is given and rele
vant examples of the findings obtained are reviewed. The attempt is compre
hensive but by no means exhaustive; it is impossible to review all available 
studies or all the findings of a given study. The chief criterion for inclusion 
here has been the clarity of the relationships shown by the data. No studies 
showing significant benefits associated with large families were excluded; 
none was found, although there were a few studies which showed no effects, 
either positive or negative. 

THE EVIDENCE CONCERNING HEALTH CONSEQUENCES
 
OF FAMILY SIZE
 

Studies which have examined the effects associated with family size, num
ber of children, number of siblings, or parity of the mother (the number of 
children born to a mother) are far more numerous than those considering 
birth or pregnancy interval. Because of the thoroughness and variety of the 
evidence concerning family size, it will be considered first. 

The Effects on Children 

Much of the data that are available concern the effects on children and are 
derived from studies of mortality and morbidity of various types, including 
malnutrition and anomalies in growth and intelligence. 

Family Size andMorbidity. Several factors commonly associated with in
creased incidence of illness are also associated with increased family size. 
Among these, economic limitations, crowding, and generally poor sanitary 
conditions stand out. The stage is set for causal interaction. 

The longitudinal study of families of all social classes in Cleveland, Ohio, 
carried out by Dingle and his associates (7) showed as clearly as any the 
association between family size and illness. They examined the incidence of 
various common illnesses by family size. As an example, their findings with 
respect to infectious gastroenteritis are shown in Table 1.Not only does the 
total number of episodes per family increase, as might be anticipated on a 
purely arithmetical basis, but also the number of illnesses per person per year 



407 POPULATION PRESSURE ON FAMILIES 

TABLE I
 

Incidence of Infectious Gastroenteritis
 
by Family Size, Cleveland,
 

Ohio, 1964
 

Number 
Family Person Family of Family Illnesses per Illnesses per 

Size Days Days Illnesses Family/Year Person/Year 

3 38,991 12,997 104 2.92 0.97 
4 269,604 67,401 869 4.71 1.18 
5 399,450 79,890 1,671 7.63 1.53 
6 201,396 33,566 1,044 11.35 1.89 
7 36,491 5,213 189 13.23 1.89 
8 31,104 3,888 180 16,90 2.11 

Source: Dingle et al. (7). 

increases. Leaving aside a consideration of the precise causal role of family 
size per se in producing illness, it is obvious that family size increases "pres
sure" on the larger families simply because of die number of illnesses, more 
need for maternal care, more expenses for treatment. 

One of the most important kinds of morbidity to be found in preschool 
children throughout the world is that produced by malnutrition (8, 9). In a 
study of malnutrition in the preschool child population of the rural town of 
Candelaria, Colombia, my former colleague, Dr. Alfredo Aguirre, and I found 
that family size is one of the factors involved in the etiology of malnutrition 
there (10). In a house-to-house survey of the town, the total population of 
preschool children were weighed and measured and their mothers inter
viewed. The nutritional status of the children was determined on the basis of 
internationally recommended standards (11-14). We found 1,094 children 
under 6 years of age in the survey; 284 of these children were classified as 
having first degree, 148 second degree, and 14 third degree malnutrition-a 
total of 41 percent malnourished in varying degrees. 

We then examined the data for associations between various social and 
demographic factors in the families and malnutrition in the children. The 
effects of family size were explored by grouping all of the children according 
to the number of living children in their families. The proportion of malnour
ished children (of all degrees) in each group was then calculated. The results 
of this analysis are shown in Table 2, where the trend is obvious: children 
from larger families are more likely to be malnourished than those from 
smaller families.* In this case, the difference in the prevalence of malnutrition 

*Some of the other factors, both social and economic, that were implicated in the 

cause of malnutrition will be described in the next-to-last section, of this chapter. It 
should be mentioned here that we found in the Candelaria study that as laboring men in 
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TABLE 2 

Malnutrition in Preschool Children Grouped According to the Number
 
of Living Children in Their Families,
 

Candelaria, Colombia, 1963
 

Total Malnourished Children 
_Number-oaLiving_. Number of ernt 
Children/Family Children Number Percent 

1 75 24 32.0 
2 185 63 34.1 
3 178 73 41.0 
4 204 83 40.7 
5 136 57 41.9 
6 122 57 46.7 
7 62 25 40.3 
8 or more 106 49 46.2 

Source. Wray and Aguirre (10). 

in children from families with four children or less (38 percent malnourished 
among 642 children) compared with those from families with five or more 
(44 percent malnourished among 462 children) is statistically significant
highly unlikely to result from sampling fluctuations.* 

Quite recently, our students at the Ramathibodi Hospital Faculty of 
Medicine in Bangkok found a similar relationship in Thai preschool children. 
In an investigation of the total preschool population of a semirural com
munity near Bang Pa-In, 212 children under the age of 6 years were ex
ainined. It was found that 58 percent of those from families with four or 
more children were malnourished, while 42 percent of those from families 
with three children or less were so classified (15). This difference was also 
statistically significant. 

Robertson and Kemp carried out one of the few direct studies of family 
size and child health among children in the group called Coloured in Cape 
Town, South Africa (16). They sought an association between family size and 
malnutrition and deaths from causes related to malnutrition. An "unselected 
control to show the size of families" was obtained from births during 1 week 
of February, 1962. 

Their findings that are particularly relevant here were based on the distri
bution of families according to the number of living children per family. They 

a developing country get older, their income rises but little while family size increases 
steadily. They seem to attempt to compensate for this by spending a larger proportion of 
their income for food, but per capita expenditures for food actually fall, and malnutri
tion in the children increases (10, pp. 95-96). 

*That is to say, "p" < .05. The probability of such a difference arising from sampling 
fluctuations, or from chance, is less than 5 chances in 100. 
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compared the proportion (percentage) of families of different sizes in their 
two test groups and in the control and by this method found no evidence of 
significantly increased risk in children from larger families either of malnutri
tion or of death from diseases associated with malnutrition. 

They concluded that "The size of the family appears to have little effect 
per se on the health of the younger members, families being 'at risk' because 
of poverty, accompanied by poor parental capacity" (16, p. 893). 

Because, as noted, there are few such studies and the findings of Robert
son and Kemp in this study are so different from those of others, a method
ological problem involved here deserves careful scrutiny. In treating their data 
they compared the distribution of differing numbers of children per family in 
three groups of families, each selected quite differently: the first, because 
there was a malnourished preschool child in the family, the second because a 
child in the family died of a specified cause, and the third because the mother 
delivered a newborn infant during a defined period of time. What is needed, 
however, if we are to understand the effect of family size is a comparison of 
the prevalence of malnutrition or of death rates in a substantial population of 
children grouped according to family size. Only then can a valid statement be 
made concerning the presence or absence of increased risk associated with 
family size. 

This point has been spelled out by Chen and Cobb in their paper, "Family 
Structure in Relation to Health and Disease" (17), in which they state: 

With regard to sampling method, the most important thing is to check 
that the sampling procedure is the same for cases and controls. It is, for 
example, wholly inappr6priate to compare the distribution of family sizes 
among patients with the distribution reported in a census. The reason for 
this is evident on consideration of an hypothetical population consisting of 
equal numbers of families with one child and ten children. If one picks 
families and asks how many children there are, one has an equal chance of 
picking large families or small families and concludes that the average size 
is 5.5 children. If, on the other hand, one picks individuals and asks them 
how many siblings they have, the probability of picking a person from a 
large family is ten times as great as the probability of picking one from a 
small family. In this situation, one would conclude that average size of 
family is 9.2 children .... 

The soundest way to approach this entire problem is, of course, to 
examine attack rates of disease by size of sibship, but this can only be 
undertaken when a survey of a total population or sample of the popula
tion has been conducted. (17, p. 549) 

FamilySize andMortality. Morbidity, or illness, is but a continuum which, 
in the end, may result in death. There is an abundance of data concerning the 
association between family size and mortality rates. In one study of a rural 
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population, Gordon and Wyon (18, 19) have described their findings obtained 
during long-term studies of population dynamics in villages in the Punjab of 
India. They followed the 1,479 children born in their study villages from 
1955 to 1958 and thus could calculate accurate mortality rates in these 
children. When mortality rates were correlated with maternal parity, which 
they accepted as a sufficient indicator of family size, they obtained the 
results. summarized in Table 3., 

TABLE 3 

Mortality of 1,479 Children Born in Eleven Punjab Villages, 
by Parity of Mothers, India, 1955-1958 

Parity of mother 1 2 3 4 5 6 7-12 Unknown Totals 

Number of births 230 209 210 197 165 136 326 6 1,479 

Neonatal mortality 
(deaths/i,000 
infants up to 
28 days) 95.7 52;6 81 0 305 84.8 51.5 95.1 166.7 73 7 

Infant mortality 
(deaths/1,000 
infants up to 
1 year) 171.8 116.5 144.9 123.7171.8 164.2 206 3 1667 160.6 

2nd-year mortality 
(deaths/i,000 
pop.) 75.8 15.6 24.2 92.4 95 7 76.9 95.0 0.0 67.9 

Source: Wyon and Gordon (19). 

Their figures show clearly that mortality in those infants tended to in
crease with family size. Among second- or later-born children the trend is 
most apparent, though in the first month of life, before family or environ
mental circumstances are as likely to affect the newborn, differences are not 
great. After 1 month they are striking, and it is important to note that the 
effect is relatively much greater in the second year of life. Mortality rates for 
thefirstyear among seventh- or later-born children are not quite twice as high 
as those in second-born children m the first year of life; in the second year 
they are over six times as great. 

Similar observations have been made in several countries at the other end 
of the development scale. Some of the most impressive evidence to be found 
concerning the association between family size and infant mortality comes 
from the studies of Morris, Heady, Morrison, and their associates in a study of 
all the births that occurred in England and Wales during 1949 and 1950. They 
matched the information on the death certificates of all children dying under 
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a year of age with that contained in the birth certificates of the same chil
dren. In the case of children born in 1949,they were able to do the same for 
deaths in the second year. Thus they could examine the association between 
infant mortality and a number of variables, including the particularly per
tinent ones here of maternal age and parity and of social class of the family. 
Since they were dealing with a huge population-1,322,150 single, legitimate 
live births-associations that might never have been apparent in smaller groups 
stand out clearly. The wealth of detailed findings is published in a series of 
eight papers under the general title, "Social and Biological Factors in Infant 
Mortality" (20-27).* 

Figure 1 shows their data on variations with mother's parity of post
neonatal mortality (deaths between 1 month and 1 year of age) in different 
social classes (20). Social class differences in mortality rates are clear, as 

Social classes 

I IV& v20I &, 
0

t 15

°N Infections 

'b 

C30 

0 

5-

Congenital 
malformations 

1 2 3 4 >5 1 2 3 4 3>5 1 2 3 4 >5 
Mother's parity (number of children) 

Figure 1. Variations with parity in postneonatal (1 month to 1 year) mortality from 
infections and congenital malformations in different social classes, England and Wales, 
1949-1950, using social class scale of the British General Register Office based on 
occupation of father, from professionals (I) to unskilled workers MV. 

Source: Morris et al. (20). 

might have been expected, but equally clear is the increase in mortality with 
number of children in all social classes. The data depicted also support the 
contention that deaths due to causes associated with prenatal factors
congenital malformations-do not vary with family size or social class as do 
those associated with environmental factors, such as infections. 

Variations with age and parity of the mother of postneonatal and second
year mortality are shown in Figure 2. The persistence of increasing mortality 
with increasing family size throughout the first 2 years of life is obvious and 

*The data in these papers were subsequently brought together and issued as (28). 
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Figure 2. (Top) Variations with mother's age of mortality ratios in infants, com
paring mothers of different parities, (Bottom) Variations with mother's parity of 
mortality ratios in infants comparing mothers of different ages. (England and Wales, 
1949-1950.)

2 Ratio between rates in a given population group and the average rate for the total 
population. 

Sources: Heady and Morris (26), Morrison et al. (27). 

appears in all maternal age groups. However, it is clearly more marked in the 
younger mothers (26). 

Finally, they examined variations in mortality rates when each of the three 
factors-social class, maternal age, and family size-is controlled. When rates 
are compared, the findings shown in Figure 3 were obtained. Mortality ratios 
bring out the differences more dramatically, as is evident in Figure 4 (27). 
Mortality rates increase with family size in all social classes, but the effects 
are most powerful in the younger mothers, regardless of social class. (A young 
mother with a large family will, of course, have closely spaced children. Birth 
interval will be discussed later.) The authors comment: 

The mortality ratio (though not, of course, the actual mortality rate) 
for fourth and higher children is in fact higher in classes I and II than in 
the other classes. It is clear, therefore, that the relatively high mortality 
rates among infants of young mothers with large families are not a 
phenomenon peculiar to any one social class due to some simple poverty 
factor. It is also true that the higher death rates in classes IV and V cannot 
be explained by the concentration of young mothers with large families in 
these classes. (27, pp. 104-105) 
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Figure 3. Variations in postneonatal mortality rates with age and parity of the 
mother and social class of the father, England and Wales, 1949-1950. 

Source: Heady et al. (23). 
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Figure 4. Variations in postneonatal mortality ratios with birth rank of infant 
(mother's parity) and mother's age in different social classes, England and Wales, 

1949-1950. 
Source: Morrison et al. (27). 

Evidence from the State of New York that is comparable in many respects 
to that of Morris and his associates has been provided by Chase (29, 30). She 

studied "nearly one-half millhon births" which occurred in New York State, 
exclusive of New York City, in the years 1950-52. The major study group 
consisted of single, white fetal deaths and live births. Through examination of 
death certificates, information was obtained for each child who died within 5 
years of birth, and this was related to information from the birth certificate of 

the same individual. Her data concerning the postneonatal and early child
hood deaths are relevant here since environmental factors may be expected to 
be most important after the neonatal period. The variations in mortality rates 
by birth rank are shown in Table 4, in which the increase associated with 
family size is obvious. 

Analyses of her data had indicated that increasing mortality rates were 

associated with prematurity, maternal age, and social class. In her second 
paper (30) she controlled for prematurity and maternal age by examining the 

mortality in children whose mothers were 20 to 29 years at the time of their 
births and whose birth weights were between 2,501 and 3,500 grams. These. 
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TABLE 4 0 
z 

Fetal Mortality and Mortality among Children under 5 Years of Age by
 
Infant's Birth Rank, New York State, Exclusive of
 

New York City, 1950-1952
 

Fetal Neonatal Postneonatal Early Childhood 0 
Infant's Total Rate Rate Rate RateBirth Rank Births Deaths per 1,000 Deaths per 1,000 Deaths per 1,000 Deaths per 1,000 

Total 436,045 6,928 15.9 7,002 16.3 2,247 5 3 1,462 3.5 ;1 
First 135,882 2,252 16.6 2,107 15.8 506 3 8 354 2.7 
Second 139,881 1,581 11.3 2,075 15.0 649 4 8 433 3.2
Third 84,393 1,301 15.4 1,345 16.2 481 5 9 295 3.6
Fourth 38,993 717 18.4 682 17.8 256 6 8 177 4.7
Fifth 17,366 396 22.8 354 20.9 137 8.2 79 4.8 
Sixth and higher 19,387 636 32.8 437 23 3 218 11 9 123 6.8
Not stated 143 45 (314.7) a 2 - 0 1 

- Rates based on less than 100 individuals are not shown.
 
aBased on at least 100, but less than 1,000 individuals; rate high but number of cases low
 

Source Chase (29, Table 6.4, p. 111). 

f-l 
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children were considered to represent a "favored" group. She then compared 
mortality rates within various socioeconomic groups by birth ranks. Her find
ings are shown in Figure 5. Increasing mortality rates with declining socioeco
nomic levels are apparent, but equally apparent is the association between 
increasing mortality and family size within the various socioeconomic groups, 
especially in the postneonatal and early childhood periods. 

Similar evidence was found in the ongitudinal study of pregnancies on the_ 
island of Kauai in Hawaii, reported by Yerushalmy, et al. (31). Their data 
were obtained during 1953 when all women on the island of Kauai who had 
experienced at least one pregnancy were interviewed. Their study population 
included 6,039 women of a total population of around 30,000 on the island. 
In each interview a complete reproductive history was obtained. This portion 
of their study was, therefore, retrospective in nature, and the hazards of the 
method were well known to Yerushalmy and his colleagues. They rigorously 
scrutinized their findings to test both reliability and adequacy. On comparing 
their data with that obtained from locally recorded vital statistics, with simi
lar data from elsewhere, and with known facts concerning variations with 
maternal age and parity, they concluded that it was, indeed, reliable except in 
regard to the reporting of early fetal deaths (under 20-weeks gestation) on the 
part of women over 50 years of age. 

The particular findings of their study which are of interest here are shown 
graphically in Figure 6, which shows relative mortality rates in early and late 
gestation and from birth through 4 years by order of pregnancy. The impor
tant point is that at all stages, including early and late fetal periods (before 
and after 20 weeks' gestation) death rates are highest with the higher order 
pregnancies. Furthermore, when childhood mortality rates were calculated 
(deaths in age group 1-4 per 1,000 children who survived to age 1), the 
correlation with birth order was strikingly direct-almost linear. The authors 
state: 

The pattern of childhood mortality at 1 to 4 years of age exhibits a 
very orderly and striking variation with order of pregnancies to an even 
stronger degree than any of the other indices. This indicates that the high 
rates for the high order of pregnancy may have an environmental origin. 
(31, p. 87) 

Further evidence is offered by Newcombe and Tavendale (32), who com
pared certain factors relating to 13,556 handicapped children, child deaths, or 
stillbirths with control data obtained from the birth certificates of 213,353 
infants born between 1953 and 1959 in British Columbia. They showed 
clearly, for ixampte, that congenital malformations of various kinds were 
associated with maternal age rather than parity-an older woman is more 
likely to give birth to a child with a congenital malformation regardless of her 
parity. There were two general exceptions: (a) a statistically significant "in
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Figure 5. Variations in infant mortality with birth rank of infant and father's 
occupation, New York exclusive of New York City, 1949-1952. 

Source: Chase (30). 
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Figure 6. Variations in relative mortality rates with order of pregnancy from gesta
tion to early childhood (relative rates = specific rate expressed as a percentage of the rate 
for the total-all pregnancies-in each age group), Hawaii, 195 3. 

Source: Yerushallny et al. (31). 

crease in risk for offspring of advanced birth order for infective and parasitic 
dlseasos"-those diseases in which environmental factors must have played an 
important role; (b) an increased risk associated with higher parity in the 
younger mothers, as was also observed by Morrison, et al. (27) and shownl in 
Figure 4. 

Family Size andPhysical Growth. Much of the evidence examined so far 
relates to the effects of family size on very younig children, Evidence of the 
persistence of these effects is available from several longitudinal studies of 
physical growth. The data show definite, sustained differences in the growth 
of children, associated with family size and lasting through adolescence. 

In Great Britain the National Survey of Health and Development carefully 
followed physical growth in a long-term study of 5,386 children born during 
the first week of March, 1946. The sample was drawn from all parts of Great 
Britain and included all children born to the wives of nonmanual workers and 
of farm laborers and 25 percent of those born to the wives of other manual 
workers and the self-employed. The findings to date (and they are still being 
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followed!) have been described in three books by Douglas and his co-workers 
(33, 34, 35), and in numerous articles.* 

They found that differences in the growth of children associated with 
family size were not limited to the lower social classes and were established 
by age 4% in both sexes (33). Douglas and Simpson have reported the find
ings at ages 7, 11, and 15 in 1,456 girls and 1,557 boys from their original 
sample (36). As is apparent in Table 5, differences associated with social class 

TABLES 

Unadjusted Average (Mean) Heights (in Inches) of Boys and Garls, by Social Class 
and Number of Sibs, Great Britain, 1953-1961 

Boys Girls 

Number of Sibs Number of Sibs 

Socioeconomic 3 or 3 or 
Class 0 1 2 More 0 1 2 More 

AT 7 YEARS 

Upper middle 47.17 48.23 47-72 48.65 47.71 48,12 47.79 47.13 
Lower middle 47.82 47.62 47.51 47.41 48.03 47.67 47.14 46.57 
Upper manual 47-93 47.59 47.15 46,79 48.35 46-95 46.94 46.14 
Lower manual 48.15 47.20 47.07 46.29 47.61 46.89 46.48 45.99 

AT 11 YEARS 

Upper middle 55.13 56.40 55.75 56-65 55-86 5659 56.13 55.78 
Lower middle 55.98 55.94 55.36 55.26 57.07 56.28 55.62 55.04 
Upper manual 55.70 55.43 55.27 54.54 56.72 55.45 55.78 54.14 
Lower manual 57.15 55.34 54.88 54.48 56.03 55.14 54.76 54.14 

AT 15 YEARS 
Upper middle 
Lower middle 

63.43 
64.73 

64.77 
64.26 

63.59 
63.95 

65.03 
63.44 

62.82 
62.85 

63.43 
63.34 

63.10 
62.63 

62.78 
62.23 

Upper manual 64.40 63.52 63.56 62.75 62.84 61.90 62.61 61.78 
Lower manual 64.53 63.64 6348 6256 62-23 62.33 62-02 61 57 

Source: Douglas and Simpson (36). 

were found at all ages. An association between height and family size was not 
apparent in the upper middle class (professional, salaried, or self-employed 
men with wives from similar backgrounds) but became increasingly apparent 
with each descent on the social class scale, reaching its maximum in the 
manual classes. It is noteworthy, however, that only children of both sexes, in 
all social classes, and at all ages appear to grow equally well. 

*See bibliography in (35). 
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In another British study, Grant (37) followed the growth of 1,310 children 
living in a London County Council housing estate, most of whom were mea
sured at or near their sixth, tenth, twelfth, and fourteenth birthdays. Her 
findings parallel those reviewed above, but she also used her data to clarify 
several points. Taking advantage of the longitudinal nature of her material she 
showed that the differences in average (mean) measurements (at various ages) 
-associated .withJfamily.size-are,-in-fact,-the-product-of-continuing-slower-rates
of growth in children from larger families. The mean increments over a period 
of time, for example, between the sixth and tenth birthdays are shown in 
Table 6, are less in the children from larger families. 

TABLE 6 

Gain in Height between Sixth and Tenth Birthdays, by Family Size, 
London, 1953-1960 

Number of 
Children in 

Height Gain between Sixth and 
Tenth Birthdays (cm.) 

Family Boys Gils 

1 23-3 23.6 
2 23.0 23.4 
3 22.9 23.3 
4 22.4 22.1 
5 or more 22.1 22.6 

Source. Grant (37). 

She also examined the interaction between family size and birth rank and 
produced some thought-provoking results. One example is shown in Figure 7 
which was constructed from her data. The figure shows only heights in boys, 
but the same trends are evident in her data for height and weight in both 
sexes. In order to examine this phenomenon further, she assigned a plus or 
minus "developmental level" (DL) based on the difference in centimeters 
between the measured height of a child and the expected average height for 
his age, using London data for comparison. The DL was assigned on the basis 
of heights obtained at or near age 8, to avoid growth variations produced by 
pubertal growth, and it allowed her to compare both boys and girls. She then 
compared the first and second child in consecutive pairs of children in fam
flies of different sizes and obtained the data shown in Table 7. As she noted, 
"the later-born child of any consecutive pair within a family tended to be 
taller than the preceding one." In her discussion, she noted: 

.. that the smaller size of children in larger families is common to all 
of them and that the first-born does not achieve the height and weight of 
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Figure 7. Variations with family size and birth rank in achieved height at various ages 

in boys followed from age 6 to 14. 
Source: Grant (37). 
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TABLE 7 

Developmental Levels, at the Same Age, of Consecutive Children 
in Families of Different Size, London, 1953-1960 

Number of 
Children Number Developmental 

in Family Birth Ranks of Pars Levela Difference 

2 1st and 2nd 103 	 1st + 1.61 
2nd + 2.98 +1.37 

3 1st and 2nd 106 	 1st + 0.89 
2nd + 1.35 +0.46 

2nd and 3rd 79 	 2nd + 0.06 
3rd + 2.26 +2.20 

4 1st and 2nd 55 	 1st + 0.20 
2nd + 0.56 +036 

2ndand 3rd 63 	 2nd - 0.32 
3rd + 0.46 +0.78 

3rdand4th 49 	 3rd + 0.59 
4th + 0.53 +0.06 

5 or more 1st and 2nd 44 	 1st - 0.32 
2nd - 0.18 +0.14 

2nd and 3rd 49 	 2nd + 0.10 
3rd + 0.51 +0.41 

3rdand 4th 40 	 3rd - 0.22 
4th + 0.55 +0 77 

4thand Sthb 33 	 4th + 0.06 
5th - 0.27 -0.33 

aDifference in centimeters between the height of a child and average height for age, 

at or near age 8. 
nThe fifth child in eighteen of these families was not the last but had younger sibs 

following on. 

Source: Grant (37, p. 38). 

first-borns who remained only children... [the findings] suggest that the 

advent of each additional child to a family acts as a check on the growth 
of all preceding sibs.... (37, p. 38) 

Sexual maturation, another aspect of growth and development, is also 
associated with family size. Tanner, in discussing the phenomena associated 

with earlier maturation in man (38), the secular (or long-term) trend, has 

noted: 

The one thing that all authors find significantly related to age at 
menarche is the number of children in the family. The larger the number 



423 POPULATION PRESSURE ON FAMILIES 

the later the menarche and the less the height and weight at all ages, both 
of the earlier and later born children.... (38, p. 27) 

He mentions that this has been documented in Czechoslovakia and 
England and cites malnutrition or increased frequency of diseases, either of 
which might be associated with increased family size, as possible causal fac
tors. 

Douglas and his colleagues also looked into this in the National Survey of 
Health and Development mentioned earlier. In the first report of their ob
servations (34), only the findings in girls were evaluated because they used 
menarche as their definitive sign of maturation and lacked an equally satisfac
tory criterion for boys. Noting the secular trend toward earlier menarche, 
which has been attributed at least in part to improved nutrition (38, 39, 40), 
Douglas found no social class differences, in spite of the considerable differ
ences he had observed in growth. 

A more detailed study of these families fails to show any positive 
association between, poor living conditions and late puberty; in the middle 
classes it is the late developers who tend to come from the better homes, 
from those which were least crowded and best equipped.... (34, p. 108) 

He did, however, find clear differences associated with family size, as 
shown in Table 8, in which an obvious relation between family size and 
menarche is apparent, and only girls may be seen to mature at substantially 
earlier ages. In a more recent follow-up of these same children, Douglas has 

TABLE 8 

Age of Puberty among a Sample of Girls in the National Survey of Health and 
Development by Completed Family Size, Great Britain, 1954-1957 

Completed 
Family Age at First Period 

Size Number 
(Number of Earlya Averageb Latec Total of 

Children) (Percent) (Percent) (Percent) (Percent) Girls 

1 53.0 28.3 18.7 100.0 219 
2 39.2 36.1 24.7 100.0 502 
3 36.0 33.6 30.4 100.0 342 
4 or more 33.5 31.9 34.6 100.0 364 

aj3efore 12 years 10 months. 
12 years 10 months-13 years 9 months. 

cAfter 13 years 10 months. 

Source- Douglas (34) 
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reported similar findings in boys, based on a standardized assessment of 
maturation by physicians who examined the boys at age 15 (35). 

Family Size and Intelligence. We have seen that several health indicators 
reflect the effects of family size. Another important indicator, although per
haps of well-being rather than health per se, is intelligence. Intelligence has 
.been. extensively..studied. in..relation to family. size, and.-the existene.-ofa-t... 
striking negative correlation between the two has been known for many 
years. 

Anastasi reviewed the literature carefully a decade ago (41); Hunt has 
discussed it thoughtfully more recently (42). Studies of large populations 
have shown repeatedly that children from large families score significantly 
lower in intelligence tests. For example, the results of a group intelligence test 
administeied to most of the 1l-year-olds-in Scotland in 1932 and in 1947 
were analyzed by the Scottish Council for Research in Education. In 1932 
the sample numbered 87,498, and in 1947 it was 70,805. This represented 87 
and 88 percent of the total populations, respectively. In both studies, a 
negative correlation was found between the test scores and size of sibship 
(number of children in a family). This negative correlation held true in all 
social classes, even though the children's scores reflected social class differ
ences. A random sample of 1,215 of the children tested in 947 were given 
the Stanford Binet intelligence test; again the negative correlation with sib
ship was found.* The average I.Q. of only children was 113; that of children 
with five siblings or more was 91. 

A second large-scale study reviewed by Anastasi was carried out in France 
during 1943-44, when 2 percent of the total elementary school population of 
France, age 6 to 12, was tested (41). The findings were almost identical: 
mean test scores decreased with increase in family size. Only children were 
found to have an average mental age 1 to 2 years higher than children with 
eight siblings or more, and the differential was apparent in each age group 
tested. Finally, this study showed the expected social class differences in 
scores, but the negative correlation between intelligence and family size 
varied among the classes, It was "clearly apparent" in children of farmers, 
manual laborers, and clerical workers, "negligible"in children from the mana
gerial class, and "barely discernible" among those from the professional class. 

Anastasi also cites numerous other studies of normal children carried out 
in England, the United States, Greece, and Germany in which it was found 
that mean intelligence test scores declined with increase in family size. In 
addition, she notes that Terman, in his study of gifted children, found a 
negative correlationt between I.Q. and number of children in a family (41). 

*Inthis case the correlation coefficient was -.32.
 
tr = -. 27.
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As impressive as the correlation data are the test results themselves. Fig
ures from the British National Survey of Health and Development have been 
published by Douglas (35). The performance of the children studied on the 
Junior Leaving, or Il-plus, Examination is shown in Table 9, together with 
their test results at 8 years of age. The expected social class differences in 
performance are already evident in the younger children, but equally evident 
at both ages and in all social classes are marked differences associated with 
family size. It should be noted further that whereas the effects of family size 
on growth were ameliorated by social class in this same population (see Table 
5), such was not the case with intelligence test performance. 

Another study has shown the persistence of these differences into adult
hood. Vernon (43) analyzed the data from about 10,000 British male 
National Service Recruits and examined the relation between number of 

TABLE 9 

Average Intelligence Test Scoresa by Completed Family Size 
and Social Class, Great Britain 1954-1957 

Completed Family Size 

Social 
Age 
at 

7 
of 

Class Test 1 2 3 4 5 6 More Unknown 

Upper 11 59.87 57.31 55.80 56.49 55.65 54.45 54.00 55.00 
middle 8 59.20 56.82 55.44 56.79 54.60 52.14 54.33 63.50 

Lower 11 54.60 55.27 53 20 5202 51.81 50.11 47 8 59.00 
middle 8 53.88 54.26 52.64 50.20 50.03 51.43 47.95 58.00 

Upper 
manual 11 52.74 52.19 49.90 48.61 47.40 45.80 40.54 47.50 
working 8 52.27 51.64 49.93 48.65 47.31 48.53 42.49 44.00 

Lower 
manual 11 50.93 48.71 48.16 46.64 45.78 44.86 4219 44.73 
working 8 51.54 49,64 48.38 47.44 45.27 45.51 4244 45.09 

All social 11 52.96 52 16 50.41 48,57 47.51 46.04 42.49 47.17 
classes 8 52.86 52.09 50.36 48.74 46.87 47.07 43.06 47.00 
Social 
class held 11 52.87 51.63 50.27 49.06 48.26 46.97 43.98 49.31 
constant 8 52.83 51.69 50.23 49.07 47.53 48.03 44.61 49.14 

aThese are "T scores which were designed so that the average score for all children in 
the population is fifty and the standard deviation 10... .. To convert T scores into 
I.Q.'s the following formula may be used: 

I.Q. = 25 + 1.5 (T score)." (34, pp. 34-35)
 

Source: Douglas (35).
 



426 RAPID POPULATION GROWTH-II 

siblings and performance on six mental tests. For purposes of analysis, he 
considered "four main factors or underlying types of.ability: general, verbal
educational, spatial-mechanical, and physical." His findings, which he com
pared with those of the Scottish Mental Survey, are shown in Table 10. 

TABLE 10 

MearfStantihriWScores of-Recruits on MentalTests of Different Types, 
by Number of Siblings, Great Britain, 1946 

Scottish 
Number df Frequency Verbal- Spatial- Mental 

Siblings (Percent) General Educational Mechanical Physical Survey 

None 13.3 106.6 107.2 104.6 102.3 105.8 
1 22.0 105.8 105.8 104.3 101-6 105.1 
2 18.6 101.8 101.7 101.7 100.8 101.6 
3 13.8 98.8 98.5 995 99.8 98.6 
4 10.4 94.9 94.7 96.7 98.7 95.8 
5 7.8 93 2 92.9 95.2 97.7 94.2 
6 5.2 92.4 92.6 93.5 96.4 92.8 

7-8 5.5 88.9 91.6 92.9 96.5 91.8 
9-1t 2.8 87.9 88.2 90.6 96.2 90.1 

12-17 0.4 87.2 86.2 91,6 95.8 86.5 

Source: Vernon (43). 

Equally clear data are available from the United States. In their extensive 
study of mental retardation in Minnesota covering the period 1910-1960, 
Reed and Reed (44) reported on the findings of a subsample of 1,016 families 
in which l.Q.'s were available for both parents and at least one child-a total 
of 2,032 parents and 2,039 children. They describe this population with care 
and, among other points, note that: 

... the sub-sample seemed to be identical with the expectations for an 
intelligence curve of a normal population in Minnesota.... The striking 
differences to be presented are certainly not due to testing errors. (44, p. 
64) 

Their findings for this population are shown in Table 11; the figures require 
no comment. The figures from their study, as well as those from the Scottish 
survey and the scores from Vernon's "general" test (43), are shown graphi
cally in Figure 8. 

Interesting insight is provided by Scott (45), who in 1959 and 1960 
studied over 4,000 London school children aged 10 to 11. Boys and girls were 
represented about equally, and they were "a cross-section of children attend
ing ordinary day schools in London." Heights and weights, as well as informa
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TABLE 11
 

Mean I.Q. of Children, by Family Size,
 
Minnesota, U.S A, 1910-1960
 

Number of 
Number of Children Mean I.Q 

Family Size Families Tested of Children 

1 141 141 106.37 - 1.39 
2 370 583 109.56 ± 0.53 
3 287 606 10675 ± 0.58 
4 122 320 108-95 ± 0.73 
5 57 191 105.72 - 1.15 
6 21 82 99.16 ± 2.17 
7 7 39 93.00 ± 3.34 
8 4 25 83.80 ± 4.13 
9 5 37 89.89 ± 2.94 

10 2 15 62.00 ± 7.55 

Source: Reed and Reed, (44). 
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Figure 8. Variations of ILQ. or intelligence test scores with number of children in 
England, Scotland, and the United States. 

Source: Vernon (43), Reed and Reed (44). 
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tion on family size, were obtained in a survey, and the data were then 
analyzed with the scores of verbal reasoning tests administered by the schools 
(the Junior Leaving, or 11-plus, Examination). Scott's findings agreed with 
those obtained elsewhere: both intelligence test scores and growth decreased 
as family size increased. In addition, he presents the data shown in Table 12, 
which shows "a tendency for intelligence both to increase with height and to 
lessen as family sizeincreases." -

Scott concluded that his findings showed: 

(a) 	Height, weight and verbal reasoning scores all tend to decrease as 
family size increases. 

(b) 	Independently of family size, height and verbal reasoning scores tend 
to rise and fall in sympathy. 

(c) 	Family size is more closely associated with verbal reasoning than with 
height. (45, p. 169) 

TABLE 12 

Average Verbal Reasoning, Standardized Scores
 
(11+ Examination) by Height and
 

Family Size, England, 1949
 

Number of Children in Family 

1 2 3 4 and More 

Height (cm.) Average Value Reasoning Scoresa 

Less than 130.0 96.2 (19) 101.2 (35) 97.5 (16) 94.5 (33) 
130.0-134.9 102.1 (58) 100.4 (88) 101.4 (52) 94 1(55) 
135.0-139.9 108.4 (70) 107.0 (119) 102.4 (80) 100.7 (44) 
140.0-144.9 108.5 (54) 106 0(104) 109.5 (37) 99.9 (44) 

145 and over 108.5 (43) 107.5 (50) 106.5 (28) 102.8 (16) 

aFgures in parentheses are the number of children in each class 

Source: Scott (45). 

The data in Table 12 also suggest that even if the constellation of causal 
factors interacting in a large family is such that the children grow well, they 
are still likely to suffer in their intellectural development. The data seen in 
Tables 5 and 9 from the British National Survey of Health and Development 
(35, 36) support this concept, although from a different angle. In the upper
middle families of that study the negative correlation between family size and 
growth eventually disappeared, but the negative correlation between family 
size and intelligence remained. These families apparently can and do compen
sate for increased family size sufficiently to support the growth of their 
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children, regardless of their number. This does not occur with those factors 
responsible for intelligence. The factors operating to impede intellectual 
development in children from large families, whatever they may be, are not 
compensated for even in upper-middle families. 

In his 1966 Galton Lecture, Tanner (46) reviewed the evidence gathered to 
date of the association between height and intelligence, and between those 
two attributes and family size. He raises an interesting point with regard to 
findings concerning family size: 

To summarize then: according to present data, children with many sibs 
in the house are retarded in their height growth from an early age com
pared with children of the same social class with few sibs. This is especially 
true of children in poorly-off families. They also score lower in tests of 
intelligence or attainment. By the time adulthood is reached they have not 
caught up in intelligence tests, but this may be the result only of the 
vicious circle in educational opportunity described above.... (46, p. 130) 

The "vicious circle" mentioned by Tanner is worth describing for those 
inclined to wonder whether the actual differences in the I.Q.'s found in 
children of different family sizes are in fact of any real consequence. Tanner 
noted that a 9-point difference in I.Q. amounts to "two thirds of the standard 
deviation of the test score, and in the 11+ exam, for instance, corresponds to 
a difference of about 15 percentile ranks at the level usually used for pass or 
fail." Later on he notes that children who have that advantage in the 11+ 
exam "obtain an increasing educational advantage thereafter, simply as a result 
of passing these tests. Hence they would remain always ahead, an example of 
the classical self-fulfilling prophecy or positive feedback." The power of the 
"self-fulfilling prophecy" has been recently documented by Rosenthal and 
Jacobson (47), who showed convincingly that teacher expectations based on 
the reported test performance (the teachers were shown no actual results) of 
children have a marked effect on the performance of the children in the 
classroom situation. 

The Effects on Parents 

Children are more susceptible to environmental influences and the effects 
of these influences are more easily measured. Nevertheless, there is some 
evidence that family size takes its toll of parents, too. 

antily Size andParentalHealth. Chen and Cobb (27) cited three pertinent 
studies. One ".... has shown a direct linear relationship between the fre
quency of peptic ulcer and number of children for a group of employed 
men." A study of women showed "... a positive association between rheu
matoid arthritis and large numbers of children." A study of blood pressures, 
interestingly enough, has shown no such relationship: "... . blood pressures 
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are higher among the childless, be they men or women, and ...in general the 
greater the number of children the lower the pressure. Furthermore, in a four 
year interval. . . men and women who added to their families had on the 
average smaller rises in pressure than those who did not." 

Hare and Shaw (48) studied fifty-five British families divided according to 
the number of children under 16 years of age. They found that both physical 
and-. mental -ill -healtl in .parents- -increased--with -family size and -more
markedly so in mothers than in fathers. Interestingly, they reported that 
overall incidence of illness in the children did not increase with family size, 
but they attributed this to the fact that the mothers of larger families were 
too busy to take their mildly ill children to their physicians or seek other 
attention; hence, recorded illnesses in these children were low. 

Family Size andMaternalHealth. A study of sociocultural factors in the 
epidemiology of hypertension among the Zulu of South Africa has been 
reported by Scotch (49). His study, carried out in 1959, included Zulu men 
and women in two communities, one a rural native reserve and the other an 
urban "location" near Durban. He found that hypertension was more com
mon in the "location," that women were more affected than men, and that 
the prevalence increased with age. Among the variables examined was the 
number of children. In the Zulu women from the "location," the incidence of 
hypertension increased with the number of children. The difference found in 
women with five or more children compared with those with four or less was 
statistically significant.* He did not find this difference among women living 
in the rural area, and he commented as follows: 

... In the city, women with many children had a higher prevalence of 
hypertension than those with few children, whereas in the rural area there 
was no relationship between number of children and hypertension.... In 
traditional Zulu society a woman's status is clearly related to her ability to 
bear children ... a greater number of children would m no way be stress
ful. ... The opposite holds true in the city, where a large number of 
children must be seen as stressful.... As long as a woman has a minimum 
number her status as a wife is secure. But should she have too many 
children, life becomes difficult i many ways.... (49, p. 1210) 

Comparable findings have been reported by Murphy (50), who studied the 
effects of cultural change on the mental health of Yoruba women in Nigeria. 
She expected to find evidence of "acculturative stress" among Yoruba 
women who had been "western educated" in comparison with those who 
were "unacculturated." Measurement of mental health was "based on sys
tematic questions asked of the women based on psychophysiological sensa

*At the 0.05 level. 
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tions and psychiatric experiences, and on data regarding each subject's social 
adjustment given by a knowledgeable informant." The findings did not reveal 
any significant difference between the mental health of "acculturated" versus 
"unacculturated" women, but they did show the following correlation 
between mental health and numbers of children: 

The barren women from both groups have the poorest mental health; 
the points of optimally good mental health coincide with the women who 
have 2, 3 or 4 children, and there is again poor mental health in both 
groups among women with 6 or more children. (50, p. 8) 

Finally, from England there are some intriguing data from Pyke's study of 
the relationship between parity and the incidence of diabetes in women, most 
of whom were over 45 at the time of onset (51). In a comparison of the 
number of women in each parity group among the diabetics with that of a 
control population, the increase in diabetes with increasing parity of the 
women was dramatic and highly significant statistically, as suggested by Fig
ure 9. 

The effects of increasing numbers of pregnancies on mothers must also be 
mentioned here. A large number of pregnancies is a necessary precondition 
for a large number of children, although it is obvious that where infant or 
childhood mortality rates are high, a mother may belong in the "grand multi
para" group and yet have only a few living children. Repeated pregnancies 
'followed by prolonged lactation periods will, among other things, produce 
sustained needs for high quality protein in the diet. In the many parts of the 
world where these needs are poorly met, the result is what Jelliffe has termed 
the "maternal depletion syndrome" (14). This process may contribute to low 
birth weight of their infants, to poor performance in lactation and, ulti
mately, "... this cumulative process plays a part in the premature ageing and 
early death often seen among women in developing regions." 

Direct evidence concerning this condition is scant, although most clinicians 
who have worked in such countries would certainly agree with Jelliffe. In
direct evidence, however, is available. Wright (52), for example, studied 
maternal mortality figures for Ceylon during 1962-63 by maternal age group. 
He found that in age groups 35 to 39, 40 to 44, and 45 to 49 the risk of 
maternal mortality exceeded the overall average maternal mortality risk by 
factors of 1.5, 2.0, and 3.3 respectively. Advancing age per se is undoubtedly 
operating here, but in a country like Ceylon advancing age and advancing 
parity are closely connected, and Eastman and Hellman (53) have stated that 
the effects of these two factors on increasing maternal risk are additive-each 
increases the risk independently. 

Perkin (54) has examined similar data from Thailand that tends to confirm 
the findings from Ceylon. Among other things, he reported that in 1963 



432 RAPID POPULATION GROWTH-I1 

700

600-

U S500

400
x 

0a)300

200

100-, 

I an I I II I 

0 1 2 3 4 5 6 
Parity 

Figure 9. Variation with parity in the incidence of diabetes beginning in women over 
45 years of age, England, 1956. 

Source: Pyke (59). 

women over age 35 contributed 22 percent of the births,* but that 38 per
cent of all maternal deaths occurred in this age group. Not only does mor
tality increase but obstetrical complications also increase with maternal age, 
as is shown by his data in Table 13. Unfortunately, it is impossible here to 
sort out the effects of age versus those of parity. That high parity is at least 
present in the older women may be deduced from the fact that the number of 
live births reported by women in various age groups continues to rise in an 
almost linear fashion among Thai women over 35 years of age, as shown in 
Figure 10. Furthermore, we have been able to show from our own data (15, 
56) the relatively high proportion of deliveries of a higher order of parity. In 

*In the United States in 1965 women over 35 contributed less than 12 percent of all 
births (55). 
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TABLE 13
 

Complicated Deliveriesa by Age of Mother, Women's Hospital,
 
Bangkok, Thailand, 1964
 

Complicated Deliveries 

Maternal Age Deliveries Number Percent 

15-19 1,521 203 13.3 
20-24 6,193 693 11.2 
25-29 5,956 832 14.0 
30-34 2,835 445 15.7 
35-39 1,294 257 19.9 
40-44 444 104 12.4 
45-49 47 10 21.3 

18,291 2,544 13.9 

aIncludes placenta previa, antepartum hemorrhage, postpartum dystocia, abnormal 

presentation, fetal distress, toxemia. 

Source: Perkin (54). 
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Figure 10. Variationsin total number of live births with maternal age in Thai women 
showing continuing fertility beyond age 35. 

Sources: Hawley and Pzachuabmok (57), Cowgill et aL (58). 
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two rural communities not far from Bangkok, 385 women aged 35 to 44 
years reported a total of 1,121 previous live births; 447 (39.9 percent) were 
of birth rank five or higher. 

This does not settle the matter, of course; what is needed are studies in 
which both maternal age and parity are properly controlled. In the meantime, 
Perkin's contention (54) that older, high parity women constitute a "high 

-risk" .group -seems..reasonable.. Knowledge,-Attitude and-Practice (KA:P;-) 
surveys (15, 58) have shown that 85 percent of Thai women over 35 years of 
age, regardless of parity or number of living children, state that they want no 
more children. If these women could achieve that desire, one might expect to 
eliminate around a third of the maternal deaths. 

THE EVIDENCE CONCERNING HEALTH CONSEQUENCES 

OF BIRTH INTERVAL 

Although the total number of children occurring in a family is the most 
important determinant of population pressure within that family, the interval 
between births is a factor which must not be ignored. Obviously, in the 
absence of effective family planning, the mother who has children at frequent 
intervals is likely to have more of them. Equally obvious is the fact that the 
more young children there are in a household, the greater the demands upon 
the mother's energy and skills in providing adequate care for them. 

Interestingly enough, data relating infant mortality to birth interval have 
been available for decades. In 1923 Huse published a study carried out in 
Gary, Indiana, of 1,135 births, excluding first births (59). She found an 
infant mortality rate of 169.1 (per 1,000 live births) when the interval since 
the preceding child was less than 15 months, and the rate was 102.8 if the 
interval was greater than 24 months. 

Not long thereafter in 1925 Woodbury published the results of an investi
gation of some causal factors of infant mortality and included a study of the 
association between birth interval and infant mortality among 8,196 births* 
occurring in Baltimore, Maryland (60). He found the following variations: 

Birth interval 1 Year 2 Years 3 Years 4 Years 

.Neonatal (up to 28 days) mortality 
rates 51.2 37.3 36.7 38.1 

Infant mortality (up to 1 year) rates 146.7 98.6 86.5 84.9 

Eastman, in discussing the effect of birth intervals 20 years later (62), 
quoted Woodbury's conclusions: 

*Yerushalmy (61) reports this figure as 7,882, but quotes the same mortality figures 
as Eastman. I have not personally been able to obtain Woodbury's original monograph. 
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-..
the infants born after short intervals had a markedly high rate of 
mortality from all causes. Evidently some factor that is intimately con
nected with the short interval-perhaps through the influence of frequent 
births upon the mother's health-affected adversely the chances of life of 
the infants who followed closely after preceding births. (62, p. 445) 

Eastman then went on to say: 

Dr. Woodbury's monograph is a reserved and scholarly study, largely 
objective in character; and it contains no suggestion whatsoever as to what 
might be done to reduce infant mortality in the short interval groups. But 
those interested in the furtherance of birth control were quick to see a 
remedy. Certainly, they reasoned, if conception could be prevented in 
women during the first year or two after childbirth, the high mortality 
associated with the short interval could be prevented. And forthwith the 
Woodbury study became one of the cornerstones of the birth control 
movement and has remained so ever since. Upon it, indeed, is based the 
entire rationale, from a medical viewpoint, of so-called "child-spacing," a 
term which has come to be a sort of euphemism for contraception in 
general.... (62, p. 446) 

Dr. Eastman's somewhat disparaging tone was prompted by the fact that 
his own study, which he was reporting at the time, had failed to reveal a 
similar association. His study will be discussed later, but students of the 
history of changes in attitude toward family planning on the part of the 
medical profession would be rewarded by reviewing the recorded comments 
in the discussion which followed the presentation of his report in Chicago in 
1943. 

Since the studies of Huse, Woodbury, and Eastman, there have been a 
number of further investigations of the effects of birth interval. They are as 
varied as the studies of family size, although fewer in number, and several of 
the studies previously referred to examined both variables in analyzing their 
data. Much of the work has been concentrated upon the fetal, perinatal 
(around the time of birth), infant, and early childhood mortality; there is 
surprisingly little data concerning the effects on the mother herself, although 
one might reasonably expect the "maternal depletion syndrome" mentioned 
earlier (14) to be aggravated by repeated short intervals as much or more than 
by excessive numbers of pregnancies. 

In the following pages, more recent studies about the effects of birth 
interval will be discussed. 

The Effects on Children 

Birth Interval and Mortality. The association between birth interval and 
mortality from gestation through early childhood was examined in the retro
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spective study on the island of Kauai by Yerushalmy and his colleagues (31). 
Their methods were summarized earlier, but one detail is of special interest 
here. Yerushalmy, in an earlier report (61), had described the effects of 
prematurity on the association between birth interval and mortality. He gave 
Eastman (62) credit for pointing out that if a full-term infant is to be born 
within a year after the termination of a previous pregnancy, conception 
would haye -to occur within_3..months-of--that termination,- whereas-aborted-
fetuses or prematurely born infants, conceived 4 months or more after the 
previous delivery, could still be born within a year of the previous delivery. 
The high rates of mortality associated with prematurity would therefore 
artificially inflate the mortality rates of the 1-year-or-less birth interval group. 

For this reason, they based their analysis of the Kauai data on pregnancy 
interval rather than birth interval. In addition, they calculated the relative 
mortality rates for the various fetal and child age groups in each pregnancy 
interval in order to bring out the differences more clearly. Their findings are 
shown in Figure 11, where it is clear that for all child age groups, death rates 
are highest in the shortest interval groups. For fetal and neonatal deaths, 
when biological factors are most important, rates are highest in the shortest 
interval group. They decrease to a minimum with an interval of around 2 
years, then increase as the interval increases further, though never equaling 
the rates in the shortest interval. For postneonatal and early childhood mor
tality, when environmental factors would be most important, the association 
is consistent and almost linear. as intervals increase, chances of survival in
crease. 

Yerushalmy had already examined the effect of birth interval on stillbirths 
(61). He studied all the births and stillbirths that occurred in the United 
States during the 5-year period 1937-1941. These were classified according to 
age of mother and parity, and the sample included 7,151,631 births, of which 
211,079 were stillbirths. He analyzed the data on the basis of the assumption 
that, in general, for women in the same age group, the interval between births 
decreases with increasing parity, and thus provides, as he termed it, an in
direct method of studying birth interval. While all of his data need not be 
reviewed in detail, it is pertinent here to mention two of his observations. 
First, he noted that when the stillbirth rates were tabulated according to age 
and parity, the minimum ("best") rates appear in increasingly older age 
groups as parity increases-as the probable interval between births increased, 
the stillbirth rates declined. Second, he observed 

It is remarkable that although the level of the stillbirth rate is higher for 
nonwhite than for total births, and although the effect of the birth-order 
factor and the effect of the age-of-mother factor by themselves are less 
pronounced among nonwhite than among total births, the percentage in
crease or decrease in the stillbirth rate which may be attributed to the 
factor of interval between births varies m a strikingly similar fashion for 
nonwhite as for total births. 
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Figure 11. Variations in relative mortality rates (see Figure 6) with the interval 
between the termination of one pregnancy and the beginning of the next from gestation 
through early childhood, Hawaii, 1953. 

Source: Yerushalmy et al. (31). 

Eastman's study (62), mentioned earlier, was also retrospective and was 
based on 5,158 consecutive births (excluding births to primiparas and also 
"well-attested criminal abortions") delivered at the Johns Hopkins Hospital 
between late 1936 and mid-1943. He analyzed his data according to interval 
since the preceding birth: very brief, less than 12 months; brief, 13 to 24 
months; moderate, 25 to 48 months; long, more than 48 months. Abortions, 
stillbirths, premature delivery, and neonatal deaths were all appreciably 
higher in the very brief interval group. In all other interval groups these rates 
were much lower and similar to each other. 

Eastman noted that if a previous delivery were followed by a conception 
that ended in abortion or premature delivery, both deliveries were more likely 
to take place within a year. His "very brief" was, in other words, artifically 
exaggerated; so he attributed the differences he had observed to this factor. 
Because the differences among the other interval groups were minimal, he 
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concluded that birth interval was not a significant factor. Yerushalmy, in 
discussing this (61), called attention to the time factor affecting prematurity 
in the brief interval group, as well as possible biases associated with admission 
policies which might affect a series of patients from only one hospital. He 
concluded that Eastman's findings did not necessarily contradict those of 
other investigators. 

- lathe cross:sectional-study otalLbirths-ln-England-and Wales-mentioned 
earlier, the effect of birth interval was also examined, in this case by another 
indirect method (27)_ Having data available concerning duration of marriage, 
the investigators assumed that the birth interval would be brief in the case of 
mothers giving birth to a second child after less than 2 years of marriage, or a 
third after less than 3 years. They therefore considered such births "closely 
spaced" and compared the mortality rates in that group with the rates in all 
other births. Their results are shown in Figure 12, where it may be seen that 
in all maternal age groups and in all social classes the postneonatal mortality 
rates are higher in the closely spaced group than in the other groups. These 
rates are also higher in younger mothers, as we saw in the previous data, and a 
third closely spaced child is at greater risk than a second such child. 

They also found, it should be noted, somewhat higher rates among first
borns born after less than a year of marriage in all maternal age groups and all 
social classes than in first children born later. The differences here were not as 
great as those between "closely spaced" and "others," but they concluded 
that " 'duration of marriage', then, apparently reflects something in addition 
to birth spacing, since first children are also affected by it" (27, p. 105). 
Clearly children born early in the first year of marriage would either have 
been born prematurely and exposed to the risks of higher mortality asso
ciated with prematurity, or have been conceived premaritally. One can only 
speculate about the effects of premarital conception, but it seems likely that 
many mothers in such situations would receive less than optimal prenatal care 
and be subject to more emotional stress than mothers who conceive their first 
child after marriage. 

Finally, Gordon and Wyon, in their prospective study of children born in 
Punjabi villages (18, 19) also sought an association between birth interval and 
mortality rates. They compared the rates in their study children grouped 
according to the interval between the index child (the individual within a 
group under study) and the preceding sibling. The data are shown in Table 
14. Both neonatal and infant mortality rates were appreciably higher among 
infants born at short intervals, and the differences observed, even in this 
relatively small population, were statistically significant.* It is interesting to 
note that in the, environment in which they carried out their study, marked 
declines in mortality rates occurred only after an interval of 4 years. 

*"'p" < .01 to .001. 
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Figure 12. Comparison between postneonatal mortality of closely spaced and other 
births, (top) comparing three maternal age groups and (bottom) three social class 
groupimgs (see Figure 1), England and Wales, 1949-1950. 

Source: Morrison et aL (27). 

In discussing this finding the authors noted (63) that, "An even greater 
effect of short interval would be anticipated for the first born of the two 
siblings" (63, p. 371). On the arrival of a newborn, the preceding child would 
be deprived of attention from his mother, his nutrition might suffer, or 
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TABLE 14
 

Mortality of 1,479 Children Born in Eleven Punjab Villages,
 
by Interval between Observed and Preceding Child,
 

India, 1955-1958
 

Interval Neonatal Mortality: Infant Mortality: Second Year 
between Number fleaths_per 1,QQO Deaths per 1,000 Mortality: 
Births in of Infants Aged Less Population Aged Deaths per 1,000 
Months Births Than 28 Daysa Less Than 1 Yearb Population e 

Primipara 231 95.2 175.4 687 
0-11 34 88 2 205.9 105.3
 

12-23 432 97.2 201.9 54.9
 
24-35 491 57.0 132.2 89 0
 
36-47 175 57.1 137.9 57.7
 
48+ 112 35.7 108.1 29.0
 

Unknown 4 0.0 0.0 0.0
 

Total 1,479 73.7 160.6 67.9
 

aNumber = 1479.
 
bNumber 1457.
 
eNumber - 854.
 

Source: Gordon et al. (63). 

weaning occur earlier with the consequent weanling diarrhea so often seen in 
developing countries (64). The younger he is when this occurs, the more 
serious the consequences are likely to be. 

During the period of their study the index children who could be observed 
for a sufficient length of time after the birth of a subsequent sibling were few 
in number. The authors report the following, however: 

From the data which exist, the suggestion is that the effect of a short 
birth interval is more marked for the first child of a pair than it is for the 
second, as definite as that is. (63, p. 372) 

Birth Interval and Morbidity. No studies of the association between acute 
illness and birth interval have been found. As remarked earlier, however, 
death is the extreme end of the spectrum of morbid processes, and the 
clear-cut associations between mortality rates and birth interval in the post
neonatal and 1-to-4-year age groups seen above would surely lead us to expect 
an increase in illness among closely spaced children. 

With regard to more chronic processes-malnutrition, for example
Gordon's remarks above (63) concerning the effects of interval on the pre
ceding child are particularly relevant. It is also pertinent to note that one of 
the most severe forms of malnutrition seen in developing countries was called 
kwashiorkor by Williams when she first reported it in 1935 (65). In discussing 
this many years later (66), she reported that in the African tribal language 
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from which she took the term it means "the disease of the deposed baby 
when the next one is born." 

We investigated this situation in our study of malnutrition among pre
school children in rural Colombia. When children were grouped according to 
the interval between the index, or observed, child and the following sibling 
and the prevalence of malnutrition calculated for each group, the results 
shown in Table 15 were obtained. It is clear that only among children who 
were over 3 years of age at the birth of their following sibling is there an 
appreciable decline in the prevalence of malnutrition. 

TABLE 15 

Malnutrition in Preschool Children by Interval until Next Sibling, 
Candelana, Colombia, 1963 

Interval between Percent of Children 
Child and Next Percent of Total in Interval Group 

Sibling Number of Children Population in Who Are 
(Months) in Interval Group Interval Group Malnourished 

12 or less 50 10.2 40.0 
13-18 163 33.3 42.9 
19-24 140 28.6 40.0 
25-30 71 14 5 50-7 
31-36 35 7.2 57.1 
37-42 19 3.9 26.3 
42 11 2.3 27.3 

Source: Wray and Aguirre (10). 

The number of preschool children in a family provides an indirect measure 
of spacing or crowding, since the interval must necessarily be short if there 
are four or more such children in a family. When the preschool children in 
Candelaria were grouped in this fashion, the results obtained suggested that 
this is indeed the case, as may be seen in Table 16. In this case, the difference 
in the rate among children from families with three or less preschool children, 
and those from families with four or more is statistically significant.' 

Finally, in their study in the district of Bang Pa-In (15), our students in 
Bangkok investigated the association between interval (again between index 
child and following sibling) and malnutrition and found a similar, statistically 
significant effect, as indicated in Table 17. 

Birth Interval andPrematurity.Eastman, as mentioned earlier, found high 
rates of prematurity among children born after a "very brief' interval (62). 

*"p"' < .05. 
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TABLE 16
 

Malnutrition in Preschool Children Grouped by Number of
 
Preschool Children in Their Families,
 

Candelaria, Colombia, 1963
 

Malnourished ChildrenNumber of Preschool Total 
Children/Family Population Number Percent 

1 173 59 34.2 
2 364 146 40.1 
3 366 147 40.2 
4 140 66 47.1 
5 or more 25 13 52.0 

Source: Wray and Aguirre (10). 

TABLE 17
 

Malnutrition in Preschool Children by Interval until Next Sibling,
 
Bang Pa-ln, Thailand, 1969
 

Interval between Child 
Malnourished Childrenand Next Sibling Total 

(Months) Population Number Percent 

Less than 24 43 30 70 
More than 24 49 26 53 
No child following 119 38 37 

Source: A HealthandDemographicSurvey of BangPa-In (15). 

Douglas, in an investigation of factors associated with prematurity, also ex
amined the effect of birth interval (67). His data were derived from interviews 
of all mothers who delivered babies during I week in March, 1946.* A large 
number of mothers-90.5 percent, or 13,687-cooperated in the interviews. 

Douglas found that social class differences in the risk of prematurity were 
present but relatively unimportant. Risks appeared to be greatest in "two 
well-defined groups of working-class women, namely primiparae aged 20 or 
less, and multiparae with closely spaced pregnancies" (67, p. 159). 

After examining his data further, Douglas made the following comment: 

... fn the present survey 48 percent of working-class mothers spaced 
their pregnancies either so closely or so far apart that they ran an abnor
mally high risk of giving birth to a premature baby. If they all could have 

*It was from these children that the sample of 5,386 were selected for follow-up in 
the National Survey of Health and Development in the United Kingdom, referred to 
earlier (33, 34, 35). 
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been persuaded to leave intervals of 3 to 6 years between births, the 
prematurity rate for subsequent pregnancies would have been reduced by 
21 percent. (67, p. 158) 

It should be added that other factors may have been operating in the 
longer interval group. These women may have had abnormalities which ac
counted for infertility and prematurity. 

Birth Interval and Growth. In the studies reported from Candelaria (10), 
growth was used as the indicator of nutritional status and was found to be 
associated with birth interval. One other study, that of Grant (37), also 
examined the effect of birth interval. She, too, was concerned about the 
effect of interval on the preceding child. Her conclusions regarding the cross
effects of birth rank and family size may be recalled here: ". .. the advent of 
each additional child to a family acts as a check on the growth of all pre
ceding sibs. . . ." (37, p. 38). 

Her findings for birth interval and growth are presented in Table 18. The 
differences support the view that birth interval has an effect, but she notes 
that they are not statistically significant. 

TABLE 18 

Mean Height at Sixth Birthday Related to Interval between Births,
 
London, 1953-1960
 

Mean Height (cm 

Number of Children in Family Boys Girls 

2 Mean for all "first of two" 114.0 113.9 
Mean for 1st when 2nd 

follows within 2 years 113.0 113.1 

3 Mean for all "first of three" 115 6 115,0 
Mean for 1st when 2nd 

follows within 2 years 1165 113.0 

Mean for all "second of three" 114.6 112.0 
Mean for 2nd when 3rd 

follows within 2 years 113.2 109.6 

Source: Grant (37). 

Birth Interval and Intelligence. We saw abundant evidence of a negative 
corielation between intelligence test performance (on a wide variety of such 
tests) and family size. There is no such abundance when it comes to evidence 
concerning the effects of birth interval. In fact, it appears that only in the 
British National Survey of Health and Development has the matter been 
examined. Douglas and his colleagues, who reported the findings in this part 
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of the study in the third book of their series (35), were interested in the 
effects of spacing on vocabulary as well as upon intelligence ("attainment") 
tests in general. 

In order to investigate vocabulary, they limited their consideration to 
children of middle-class families in which verbal stimulation, when present, 
would be at a high level and living conditions would deteriorate relatively 
little even when births were closely spged. Upon analyzing-the-data,- they 
found-that 

in each size of middle-class family, the vocabulary scores of the chil
dren are relatively high when births are widely spaced and relatively low 
when they are close together. (35, p. 126) 

They also noted that although differences in nonverbal test scores were 
slight, the vocabulary scores decreased in the test at age 8 as the number of 
other young children in the families increased. In the same children at age 15 
a similar fall was observed in the reading test scores, which are obviously 
related to vocabulary content. 

They also examined the effect of interval on general attainment. Pointing 
out that in three-child families there are twenty-four possible combinations of 
sex and rank even before birth spacing is considered, he limited his analysis to 
the data from two-child families. On comparing test scores for three interval 
groups-2 years or less, 2 to 4 years, and more than 4 years they found 

... remarkably consistent differences in which the highest scores, at 
each age, are made by those with medium birth intervals. There is no 
evidence however that those with medium birth intervals increase their 
lead in the attainment tests between 8 and 15 years, and the effect of birth 
spacing on performance seems to be fully established by the age of 8, 
when they were first tested. (35, p. 132) 

The Effects on Mothers 

Earlier comments on the "maternal depletion syndrome" (14) should 
apply to mothers whose pregnancies are too close together as readily as to 
those whose pregnancies are too numerous. Short intervals between preg
nancies would provide too little time for recovery, especially among women 
on diets that are only marginally adequate. Common sense and clinical im
pressions aside, however, the evidence is extremely scanty. 

Eastman, in his Johns Hopkins study (62), has provided the only data 
available. He examined five factors in relation to birth interval: maternal 
anemia during pregnancy, toxemia of pregnancy, postpartum hemorrhage, 
puerperal fever, and maternal mortality. Anemia (hemoglobin less than 10 
grams per 100 cc of blood) was more common (34.5 percent) in the "very 
brief" group (interval less than 12 months), but he considered the group too 
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small to warrant conclusions. The incidence of anemia was lower in the other 
intervals and the differences among them were not significant, although the 
lowest rate observed (23.9 percent) was in the "long" (more than 48 months) 
group. 

The "most striking effect" he observed was the association between 
toxemia of pregnancy and birth interval. As he stated in his conclusion, 

The longer the interval between births, the more likely the mother is to 
suffer from some form of hypertensive toxemia of pregnancy. The inci
dence of this complication is lowest when the interval is twelve to twenty
four months, significantly higher when it is twenty-four to forty-eight 
months, and much higher when it exceeds four years. In the present study 
this was equally true of white and colored ward patients and private 
patients. In patients who have had a previous hypertensive toxemia of 
pregnancy, the likelihood of repetition becomes progressively greater as 
the interval becomes longer. (62, p. 462) 

Eastman was unable in this sample to control for maternal age which is 
also associated with toxemia of pregnancy. Of course, as interval increases, 
age of mother increases. 

None of the other factors he examined, hemorrhage, infection, or maternal 
mortality, was found to be associated with birth interval. 

THE QUESTION OF CAUSE AND EFFECT 

Investigations of the causal role of family size or birth interval in regard to 
the "effects" described earlier are extremely few in number. The problem, as 
noted from the start, is complicated by the fact that all of these effects are 
unquestionably the product of many interacting causal factors. Nevertheless, 
there is some evidence, both direct and indirect, concerning the place of these 
two factors in the causal web. 

Common Sense Effects 

Family Size and FoodExpenditures. Wherever families are dependent on 
cash income for the purchase of food, every additional member of the family 
adds to the strain on the family food budget. Our study in Candelaria (10) 
showed this clearly, as may be seen in Figure 13, in which per capita food 
expenditures per week are plotted against the number of living children per 
family. In situations in which families must buy their food and when food 
expenditures fall to such an extent in association with increases in farmly size, 
then common sense suggests that nutrition would suffer and the increase in 
malnutrition with family size that we saw in Table 2 should not be surprising. 

There is some evidence to show that this phenomenon is not limited to 
agricultural day laborers in a developing country. In the United States an 
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Figure 13. Per capita food expenditures per week by number of children in the 
family, Candelaria, Colombia, 1963-1964. 

Source: Wray and Aguirre (10). 

extensive survey of consumer expenditures and income was carried out by the 
U.S. Department of Labor and the U.S. Department of Agriculture in 
1960-61. Their report (68) includes a detailed review of expenditures by 
income group as well as by family size. 

In Table 19 the figures were obtained simply by expressing the reported 
expenditures for food as a percentage of the total expenditures in each family 
size-income class category. The data show two things clearly: as income rises, 
families spend a smaller proportion of it for food, but as family size increases, 
a higher percentage is spent for food at all income levels. This parallels the 
observations in Colombia exactly. In Table 20, however, we see that the end 
result of spending a higher proportion of income for food is also parallel to 
the situation in Colombia-the average per person expenditures fall signifi
cantly as family size increases. The total family expenditures increase with 
income, but the average spent per person decreases with family size at every 
level, including the highest income classes. Furthermore, the decreases are 
considerable: six-or-more-person families are spending around 40 percent less 
per person than are the three-person families at every income level up to 
$15,000 or higher.* 

*The report includes data on expenditures for food prepared at home and food away 
from home. Only the former were used in these calculations. The rationale for this 
choice was (a) It is food prepared at home that largely determines the nutrition of 
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TABLE 19
 

Expenditures for Food, as Percent of Total Expenditures for Current
 
Consumption, by Family Size and Income Class,
 

United States, 1960-1961
 
(percent) 

Family Size 

3 Persons 4 Persons 5 Persons 6 or More 
Income Class.a
 
(U S. Dollars/ Number of Famlies in Sample
 

Family/Year 2,486 2,241 1,449 1,512
 

$ 	 1,000- 1,999 28 0 26.5 29.2 34.0 
2,000- 2,999 25.0 25.4 27.6 32.1 
3,000- 3,999 225 228 241- 29.6 
4,000- 4,999 20.5 22.2 25.2 27.4 
5,000- 5,999 197 22 2 22.7 27.1 
6,000- 7,499 18.6 20.6 22.4 24.7 
7,500- 9,999 17.7 190 21.3 22.4 

10,000-14,999 14.8 162 18 0 208 
15,000 11.9 13.2 15.4 16,2 

Average 186 197 214 244 

aThe data for the income class less-than-$1,000 have been omitted; the effect of in
come taxes at this level, as noted in the Report, made the figures erratic; also the re
lationship between income and current consumption is often highly erratic 

Source: BLS Report No. 237-93, Part 2, Tables liD, E, F &G, 1966 (69). 

TABLE 20
 

Calculated Food Expenditures in 1960 Dollars per Person per Week, by
 
Family Size and Income Class, United States, 1960-1961
 

/3's/week/person) 

Family Size 

Income Class 3 Persons 4 Persons 5 Persons 6 or More 

$ 	1,000- 1,999 3.55 2.75 2.23 1.74 
2,000- 2,999 4.37 3.86 3.19 2.42 
3,000- 3,999 5.24 4.36 3.93 3.09 
4,000- 4,999 5.93 4.95 4.48 3.61 
5,000- 5,999 6.45 5.73 4.74 4.06 
6,000- 7,499 7.25 6.13 5.60 4.44 
7,500- 9,999 8.17 6.89 6.21 4,97 

10,000-14,999 88 7.88 6.67 5 47
 
15,000 9.78 8.89 8.98 7.04
 

Source: BLS Report No. 237-93, Suppl. 3-Part A, Tables 28E, F, G & H, 1966 (70). 

children; and (b) the expenditures for food away from home represent a significant 
proportion of the total food budget only in the higher income groups 
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The significance of the figures in Table 20 can be appreciated by relating 
them to food prices current at the time of the survey. The United States 
Department of Agriculture periodically issues food plans with costs, devised 
to provide a nutritionally adequate diet for individuals of both sexes and 
various ages in a family of four. I have reviewed their plan for October of 
1960 (71). Taking the estimated cost of 1 week's food for the "low-cost 
plan" (and ignoring the "moderate-cost" and "liberal" plans, which are ap
proximately -25percent flid-50 !Trcefft mdre expesfive respectively), a crude 
average of around $5.50 per person per week can be calculated. (The range is 
from $3.00 per week for children under 1 year of age to $8.60 per week for 
nursing mothers.) If these estimates are valid, then it is clear that many of the 
families surveyed in 1960 were not spending enough to provide an adequate 
diet. 

Some benefits from quantity food purchase and preparation are possible in 
larger families. In an earlier study (72) it was found that 48.7 percent of 
families of six or more met recommended dietary allowances on expenditures 
of $4.00 per person per week while only 31.5 percent of the three-person 
families did so. At expenditures of $4.00 to $5.99 per person per week, 58.1 
percent of three-person families and 85.8 percent of six-or-more-person fam
ilies met the recommendation. "Economy of scale," then, is possible, but it is 
clear that many larger families, especially in the lower income groups, cannot 
provide an adequate diet with the amounts they are spending. 

Family Size and Medical Expenditures. It is relevant here to examine the 
effects of family size on medical expenditures as revealed in a Bureau of 
Labor Statistics (BLS) Report (68-70). Table 21 shows expenditures for 
medical care, as a percentge of total expenditures, calculated in the same way 
as in Table 19. The differences in the two tables are interesting. Although 
actual cash expenditures for medical care increase somewhat, the percentage 
does not increase with income, as is the case with regard to food expendi
tures. Unlike food expenditures, medical care expenditures decrease as 
family size increases. In spite of the fact that the need for medical care will 
increase, as we have seen from the morbidity data associated with family size, 
expenditures do not. It appears, then, that larger families may be depriving 
themselves of medical care in order to meet other needs. No data are available 
to indicate whether the amount of free medical care received by low income 
families would alter this picture. However, free medical programs would not 
have any appreciable effect on families with incomes higher than $3,000 or 
$4,000 per year. 

Family Size andMaternal Care. Preschool children are very largely depen
dent on their mothers. The quality of maternal care provided determines 
many aspects of child health. With these truisms in mind, it is of interest to 
review the effects of family size on maternal care, as shown in two British 
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TABLE 21 

Expenditures for Medical Care as Percent of Total Expenditures for Current 
Consumption, by Family Size and Income Class, 

United States, 1960-1961 (percent) 

Family Size 

Income Class 3 Persons 4 Persons 5 Persons 6 or More 

$ 	1,000- 1,999 7.4 9.3 6.9 4.9 
2,000- 2,999 7.6 6 0 4.5 4 5 
3,000- 3,999 7.1 7.9 5.7 5.0 
4,000- 4,999 6.8 6.2 5.6 5.5 
5,000- 5,999 6 6 6.6 6.4 5 9 
6,000- 7,499 6.6 6.4 6.1 5.8 
7,500- 9,999 6.3 6.4 6.1 6.1 

10,000-14,999 6.3 5 7 6.8 6.3
 
15,000 6-9 6.2 5 8 4.4
 

Average 6.6 6.4 6.1 5.8
 

Source: BLS Report No. 237-93, Part 2, Tables liD, E, F & G, 1966 (69). 

studies that have examined this relationship. In their classic study, A Thou
sand Families in Newcastle upon Tyne (73), Spence and his associates found 
a statistically significant correlation between "consistently unsatisfactory" 
maternal care and number of children, although they recognized that other 
social factors, as well as inadequate housing and overcrowding, were involved. 

The matter was examined in more detail in the National Survey of Health 
and Development, mentioned earlier, and reported in Children Under Five 
(33). Like the authors of the Newcastle study, they experienced difficulty in 
trying to eliminate subjective judgments from the scoring for quality of 
maternal care. The differences they observed, however, left them in little 
doubt that the number of children constitutes a significant factor. They 
found that the ". . - efficiency of the mother is closely related to the size of 
her family in each social group, though the relationship is closest in the 
manual workers' families." Their data for this group are presented in Table 
22. 

In their subsequent evaluation of the growth of the study children, they 
made several interesting observations about interrelations between nutrition 
and maternal care: 

The two groups where maternal care appeared to have no effect on 
growth were at either end of the social scale, i.e., the professional and 
salaried and the semiskilled and unskilled manual workers. It is possible 
that when a certain level of material prosperity is reached in the family the 
nutrition of the child is likely to be adequate whatever the capacity of the 
mother. Below a certain level, on the other hand, even the best manager 
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TABLE 22 

Proportion of Mothers Rated as Best in All Aspects of Child Care in 
Skilled Manual Workers' Families with Varying 

Numbers of Dependent Children, 
England, 1948-1950 

-Proportion.of-Mothers. -

Number of Rated Best in All 
Dependent Aspects of Care Number of 

Children (Percent) Families 

1 44.7 262 
2 33.0 441 
3 27 3 286 
4 16.1 112 

5 or more 10.1 80 

Source: Douglas and Blomficld (25). 

cannot provide an adequate diet for her child with the money avail
able.... It is of interest that even in the professional and salaried group 
maternal care seems to become of importance in relation to the growth of 
fourth- or later-born children. With blackeoated workers it only becomes 
important after the first child, whereas with skilled manual workers it 
ceases to be important after the third. (33, italics theirs) 

The AggravatingEffects ofFamilySize 

In examining the data obtained in the study of preschool children in 
Candelaria (10), family size was one of several factors found to be associated 
with malnutrition. Some of the interactions between these factors were ex
amined. The aggravating effect of increasing numbers of children became 
apparent when cross-correlations were made with some of the other factors 
associated with malnutrition. Initial analysis of the data, for example, had 
shown that malnutrition was more prevalent among the children of older 
mothers. This was rather surprising since we expected that older mothers, 
having learned from experience, might be more competent. When we con
trolled for family size, however, the reason became clear. The findings are 
shown in Table 23, where it may be seen that the prevalence of malnutrition 
in children of older mothers who have fewer children is well below the 
communitywide average. The problem in Candelaria is that most older 
mothers have numerous children and however competent they may be, they 
were unable to meet the needs of too many children, just as Douglas and 
Blomfield observed in England. 

We also found that children of literate mothers were less likely to be 
malnourished than those whose mothers were illiterate (38 percent mal
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TABLE 23
 

The Effect of Numbers of Living Children on Various Factors Correlated
 
with Malnutrition in Preschool Children,
 

Candelaria, Colombia, 1963
 

Factor 

Total 
Population 

in Category 

Malnourished Children 

Number Percent 

Vulnerable ages (12-35 months) 
5 or less living children 
6 or more living children 

312 
94 

154 
53 

49.4 
564 

Maternal illiteracy 
5 or less living children 
6 or more living children 

235 
71 

110 
37 

46.8 
52.1 

Maternal age (30 or more years) 
5 or less living children 
6 or more living children 

71 
121 

25 
59 

35.2 
4873 

a-P, = less than 0.05; X2 = 3.34. 

Source: Wray and Aguirre (10)

nourished among 777 children of literate mothers; 48 percent malnourished 
among 317 children of illiterate mothers). If we assume that the education of 
the mothers affects the quality of the care they provide their children, this 
might have been expected. Here, too, however, numbers made a difference: in 
the children of illiterate mothers there was a difference in the prevalence of 
malnutrition between those with fewer and those with more siblings. Even 
these mothers apparently could cope more effectively if they were not over
whelmed by numbers, as may also be seen in Table 23. 

Our basic survey had shown that the children most likely to be malnour
ished were those between 12 and 36 months of age. Here, too, family size had 
a negative influence: children in this most susceptible age group from the 
larger families were distinctly more likely to be malnourished than those from 
smaller families, as is evident in Table 23. 

It seems quite evident that under the circumstances which prevail in 
Candelaria, parents, poor as they are, are better able to provide for their 
children if the numbers are not too great. Whether the problem be poverty or 
ignorance, both of which are almost universally implicated as causal factors in 
malnutrition, the effects of either are made worse by too many children in 
the family. 

Douglas and Blomfield, in their discussion of the interrelations of family 
size with other factors affecting growth in the National Study children, made 
the following comments: 
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In the early years when the cost of feeding a child is small, growth must 
depend largely on the patience and conscientiousness of the mother and 
on the adequacy of her knowledge. And we have seen that the standard of 
maternal care declines with increasing family size, in the poorer groups 
especially. At later ages the cost of the food itself becomes important, and 
the poor growth of the later-born child will be due either to an inadequate 
family income or unwise spending. The marked relation between the stan
dard--of -maternal"care and-growth ih thos6 fhffiilibs Whose income, thougi 

not large, should be sufficient-suggests that spending habits are impor
tant. But the lack of such a relationship in the large families of skilled 
manual workers, and in all families in the poorest groups, suggests that 
below a certain level of income even the most careful spending will not 
provide a diet fully adequate for growth. (33) 

It seems fair to say that in their families, as in those in Candelaria, family 
size could be termed an aggravating factor. 

Process-of-EliminationEffects 

By this rather cumbersome term is meant the effects associated with fam
ily size which remain after other factors considered causal are controlled for. 
The data need not be reviewed in detail here, but several of the studies 
described earlier presented relevant evidence and three are worth mentioning 
specifically. 

Morris and his associates found that when they controlled for social class 
and maternal age, infant mortality increased with parity and the increase was 
relatively greatest in the younger mothers in the highest social classes. (See 
Figure 3.) Whatever benefits one might expect from improved environmental 
circumstances associated with higher social classes are offset by family size. 

This is not to say, however, that family size is the only residual variable 
remaining to account for variations in mortality. Maternal age is also involved, 
and this prompts a consideration of maternal competence, since it is the 
younger mothers who have the problem. These two factors, and probably 

others, are almost certainly interacting. 
The data from Douglas and his colleagues also showed clear-cut effects on 

growth and intelligence associated with family size when social class was held 
constant. What is clearly evident from their data (see Table 5) is that children 
from small families in the lowest social classes grow as well as their age peers 
in the higher social classes. In other words, lower-class mothers can and do 
overcome, or compensate for, whatever factors are operating to interfere with 
growth and development, providing the pressure of numbers is not too great. 
On the other hand, family size has no effect in the higher social classes. 

This is not the case, however, with regard to intelligence. Table 9 shows 
that test scores are higher in the smallest families, but social class differences 
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remain. What is perhaps more important is the fact that the effects of family 
size are evident within each class, even the highest. 

DirectEvidence 

There is one study, to my knowledge, in which an hypothesis concerning 
the nature of the effect of family size was developed and tested. Nisbet tested 
his hypothesis concerning effects on intelligence among Aberdeen school chil
dren (74). His subjects were the children passing from primary to secondary 
school in 1949 and 1959-around 2,500 each year-who were given a battery 
of intelligence tests. His idea was that the greater adult contact to be ex
pected in smaller families would stimulate the development of better verbal 
ability and that this would account for some of the association between 
family size and intelligence test performance. 

He tested this first by examining the association between verbal score 
(English attainment) and family size, while holding intelligence scores con
stant. He found, "All these partial correlations are negative and significantly 
different from zero" (i.e., highly unlikely to occur because of sampling fluc
tuations). Second, he compared the negative correlation with family size in 
tests dependent on verbal ability with those of tests more or less independent 
of such ability. He expected, and found, a greater degree of negative correla
tion in the verbal test, though the difference was not too great. Finally, he 
examined the negative correlation at various ages on the assumption that the 
effect of the environmental influence-the decreased contact with adults in 
larger families-"will tend to be greater at later ages when the cumulative 
effect of the environment begins to show itself." The negative correlations 
were indeed found to increase, both when different groups of children, aged 
7, 9, and 11, were compared* and also when the results at ages 7, 9, and 11 
of the same children were compared.I 

Nisbet concludes 

... that part of (though not all) the negative correlation of family size 
and intelligence test score may be attributed to an environmental influence 
of the size of family on verbal development and through it on general 
mental development. (74, p. 286) 

Here, then, appears to be some clarification of the role of one element, 
contact with adults, which may account for variation in intelligence with 
family size. His data also show that the effect increases with increasing age of 
the child. Whatever the precise causal interrelations may be, it is clear that the 
process continues throughout childhood. 

-r's = -. 256, -. 287, and -. 333 respectively.
 
tr's -. 209, -. 226, and -. 289 respectively.
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THE IMPLICATIONS OF THE EVIDENCE
 

The effects associated with family size on the well-being of individuals
primarily the children-in a family are varied, but serious: increased illness, 
including malnutrition, serious enough in younger children to increase mor
tality rates; less satisfactory growth and intellectual development; increased 
illness in the parents,_ as well as..cleat-eut economic and emotional-stresses.-
Family size is not the only cause of these effects, but it is clearly implicated 
as an important element in the interacting network of causal factors. 

The evidence regarding the effects of birth interval is less extensive than 
that relating to family size but no less disconcerting. At first glance the 
effects appear to be quite similar-increased mortality, increased morbidity, 
less satisfactory growth, and less adequate intellectual development. It ap
pears, in fact, that excessive crowding of children-too many children too 
quickly-in a family with a young mother will produce the same effects 
quickly that excessive numbers of children will produce more slowly in larger 
families. 

Do these effects matter? Are the consequences of excessive family size or 
inadequate spacing of children at the family level sufficiently serious to be of 
concern to policymakers or economic planners? What is needed for a con
fident answer to such questions isdata that would allow us to move from the 
qualitative description of effects provided by the evidence available to quanti
tative estimates of the overall impact of such effects. Such data are not 
available. In a way this is not surprising. Gunnar Myrdal, an internationally 
preeminent economist, was compelled, because of a similar lack of data, to 
justify the provision of health care in developing countries as a "moral im
perative" in his monumental Asian Drama (75). In the light of the evidence 
we have seen, one might equally well consider the limitation of family size or 
the better spacing of children a "moral imperative." 

One can, in fact, make some quantitative estimates with the data 
available-even while acknowledging the need for better information. Given 
the data from Scotland that the average I.Q. of children with five or more 
siblings is 91, 22 points below that of only children, what are the implications 
for developing countries? In Candelaria, Colombia, we found that 27 percent 
of the preschool children had five siblings or more. The implication of the 
association between family size and intelligence is such that it suggests that a 
fourth of the population may be subject to serious impairment of its intel
lectual development. Evidence from the United States has a direct bearing 
here; the President's Task Force on Manpower Conservation, appointed to 
investigate why so many youths were unfit for military service, found that 47 
percent of all young men rejected on mental grounds came from families with 
six or more children (76). Similar quantitative data were provided by 
Pasamanick and Lilienfield (77) in their examination of maternal and fetal 
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factors associated with the development of mental deficiency. They found 
that the rate of mental deficiency was approximately 40 per 1,000 among 
firstborn children, rising to 140 per 1,000 for fourth children, and then to 
400 per 1,000 in sixth children-a tenfold increase over the rates in first 
childi en. 

It is also appropriate here to quote a statement published by Dr. Cicely 
Williams: 

-.- the "survival of the fittest" is a misapplied cliche. It was not recog
nized that the same conditions that will kill 30 percent of the babies in the 
first year of life will also produce a large proportion of persons with 
damaged lives who will be a burden for years and perish at a later date. 
(78,p. 1280) 

Infant mortality rates are no longer so high; infant mortality attributable 
to family size was probably never that high, though it is interesting to note 
that in discussing population change in England in the eighteenth century 
McKeown said: 

* . . Marriage rates were high in the eighteenth century and an increase 
in the birth rate would have been due chiefly to addition of children to 
existing families, rather than to an increase in the number of one-child 
families. Hence any increase in the birth rate would have been offset 
largely by an increase in postnatalmortality. (79, italics mine) 

Even though mortality rates have declined since many of the studies re
lating them to family size were carried out, we know that such rates still 
prevail in many parts of the world, and there is no reason to doubt that the 
effects associated with family size are still present. Beyond that, we do know 
more now about the consequences that might be expected among the chil
i'len who do not die. For example, the steadily accumulating knowledge 

concerning the permanent effects of malnutrition on the growth of the brain 
in young children (9) ought to give pause to anyone concerned about the 
human resources of a nation. The evidence here is such that any measure that 
might reasonably be expected to reduce the prevalence of malnutrition is 
worth supporting to the fullest extent possible. 

Would reducingfamily size, or increasingbirth interval,reduce the effects 
we have seenz Once again, the evidence available is inadequate for an un
qualified answer. Such evidence as there is suggests an affirmative answer, 
derived from the fact that in those studies in which social class as well as 
family size were examined, the lower-class mothers who had only one or two 
children seem to have provided as well for their children as the upper-class 
mothers. This leaves unanswered, of course, the most important question: 
would the parents of large families have provided better for their children if 



456 	 RAPID POPULATION GROWTH-l 

they had fewer of them? The problem posed here could be stated in the form 
of two alternative hypotheses: 

1. Parents who do limit family size are qualitatively different from those 
who do not. This difference produces (among other things)

a. 	 Smaller numbers of children and 
b. Healthier, more intelligent children 

OR 
2. Parents who do not limit family size have the same potential as those 

who do, but
a. 	 Because they lack knowledge of, or access to, means of limiting 

family size, they fail to do so, and, 
b. 	Because of excessive family size, their children are subject to more 

illness, receive less adequate nutrition, and fail to achieve their full 
potential for physical and intellectual development. 

Until better evidence is available, and such evidence is urgently needed, it 
will be impossible to assert that either of these is correct. In the meantime, 
however, there is evidence that mothers would like to control their family 
size. K.A.P. surveys all over the world (80) have shown repeatedly that 
mothers with three or four children want no more. For lack of access to 
adequate and effective means of limiting family size, many of these will have 
more children, and there is no way to know whether the children they al
ready have would have been better cared for if the ones their mothers did not 
want had not been born. The evidence, at the very least, suggests that they 
would have. 

For everyone concerned about the welfare of children, everyone who be
lieves that each child born deserves a chance to achieve his own best poten
tial, the message is clear: we must, at the very least, make it possible for 
parents who do want to control their family size to do so. If effective means 
are available, there is reason to believe that many will use them-and be better 
parents as a consequencce. 
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XII 

Health Consequences of
 
- Population Density and Crow~ding
 

John Cassel 

The view that crowding and increasing population density are deleterious 
to health is so widespread and generally accepted as to have become almost a 
medical axiom. Furthermore, it is currently believed that the harmful effects 
of crowding not only increase the spread of infectious diseases but also in
crease the risk of noninfectious disease. Two quotations from a standard text 
on epidemiology, which with minor variations can be found in all textbooks 
dealing with the subject, illustrate these opinions. 

It has long been recognized that crowded communities provide a more 
fertile ground for the spread of infection than more scattered commu
nities. (1) 

The deleterious effects of crowding are not, however, confined to mat
ters concerned with the spread of infection, but are also seen in increased 
mortality from all causes, both infectious and non-infectious. (1) 

The evidence supporting this point of view is derived largely from four 
sources: 

1. The higher death and morbidity rates that traditionally have been re
ported from the more densely populated urban centers. 

2. The dramatic increase in death rates, primarily due to infectious dis
eases, that have followed industrialization and urbanism. 

3. The higher rates of various diseases reported under crowded conditions 
such as military training camps, nurseries, etc. 

4. Animal studies which have shown that as the number of animals housed 
together increases-with other factors such as diet, temperature, and sanitation 
kept constant-maternal and infant mortality rates rise, the incidence of 
atherosclerosis increases, and the resistance to insults such as drugs, micro
organisms, and X rays is reduced. 

John Cassel is Professorand Chairmanof the Departmentof Epidemiol

ogy, School ofPublicHealth, University ofNorth Carolina 
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EXAMINING THE EVIDENCE
 

A careful review of recent data, however, indicates some important incon
sistencies in the relationship between crowding and health which throw some 
doubt on this generally accepted formulation, particularly on the processes 
through which crowding may influence health. It would appear from these 
data that the relationship between crowding and health is a far more complex 
phenomenon than was originally envisaged; while under certain circumstances 
crowding is clearly associated with poor health states, under other circum
stances it may be neutral or even beneficial. The data which cast some doubt 
on this relationship will be briefly reviewed under the same categories that 
have provided the evidence used to support the notion that crowding inevi
tably leads to deleterious health consequences. 

Urban-RuralDeathandMorbidityRates 

As is shown in Figure 1, death rates for all causes in the United States were 
indeed higher in urban areas than in rural before 1950. By 1960, however, the 
ratio had reversed; rural rates were higher than urban, and since 1960 the 
ratio of rural to urban deaths has been steadily increasing.t Paradoxically, 
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Figure 1. Death rates from all causes by place of residence, United States, 1940, 
1950,1I960, 1966.
 

Sources: (2-7). 

*The magnitude Of these ratios should be accepted as only approximate, especially 
the data for 1966 which were based ont population projection~s. Further, the differing 
definitions of "urban" used by the Bureau of the Census (from which the population 
figures were drawn) and by the National Office of Vital Statistics may introduce a source 
of bias. 
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even though cities have been increasing in size since 1940, death rates have 
fallen more rapidly in these crowded circumstances than in the more sparsely 
populated rural areas. Part of this phenomenon may be due to the improved 
medical care and sanitation in the cities and part to the migration of younger 
people to the cities,which leaves an older,more susceptible population behind 
in the rural areas. These processes, it could be argued, might overwhelm or 
obscure the effects of crowding. That they can be only partial explanations 
for this reversal in the rural-urban health ratios is evident from the data 
in Tables 1 and 2. The rural excess in incidence from typhoid fever, for 
example, may well be due to differences in sanitation, and the more effective 
immunization programs in cities may account for the lower urban rates of 
diphtheria and pertussis. However, the rural excess in the incidence of scarlet 
fever can hardly be due to either of these processes, as we do not as yet 
possess any means to prevent the occurrence of streptococcal infections. 
Similarly, as far as the migration hypothesis is concerned, this could not 
explain the-excess mortality rates in rural children both black and white, male 
and female. 

TABLE 1 

Urban-Rural Differences in Health Status, United States, 1959-1961: 
Total Mortality Rates per 100,000 Population 

All Causes, 
Children Age Metropolitan Nonmetropolitan 

5-14 Years Counties Counties 

White Male 48.6 59.7 
White Female 32.3 37.6 
Nonwhite Male 67 5 82.3 
Nonwhite Female 45.5 60.9 

Source: (10) 

Data from other parts of the world tend to confirm this seeming paradox. 
DuBos (8), for example, reports that despite the fact that Hong Kong and 
Holland are among the most crowded areas in the world, they enjoy one of 
the highest levels of physical and mental health in the world. Even more 
convincing is the data from Britain, where in 1961 the age-standardized 
mortality ratios for all causes of death were as follows:* (9) 

*Age-standardized mortality ratio as defined by the Registrar General is "the number 
of deaths occurring in each sex aged 20-64 m a given place of residence expressed as a 
percentage of the number of deaths that might have been expected to occur if the given 
place of residence had experienced within each age group the same death rate as that of a 
standard population .... "Thus for each sex group a standardized mortality ratio of 100 
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Males Females 

Urban areas population 100,000 or more 101 98 
Urban areas population 50,000-99,999 91 90 
Urban areas population under 50,000 104 105 
Rural areas 91 98 

As can be seen from the table, no regular increase in mortality ratios 
occurs for either sex with increasing population density. In fact, the largest 
cities have somewhat lower death rates than do the smallest cities, and rural 
areas have the same, if not lower, rates than cities with populations of 50,000 
to 99,999. 

TABLE 2' 

Urban-Rural Differences in Health Status, United States, 1959-1961:
 
Incidence and Mortality Rates per 1,000,000 Population
 

MortalitySelected Diseases, Incidence 
Children Age Metropolitan Nonmetropolitan Metropolitan Nonmetropoltitan 

5-14 Years Counties Counties Counties Counties 

Typhoid Fever 3-3 7-0 0-1 0.1 
Diphtheria 3.2 7.1 0.2 0.6 
Pertussis 111.1 141.1 0.4 1.6 
Scarlet Fever and 

Streptococcal 
Sore Throat 1,579 2,374 0.5 1.1 

Influenza n.a. n.a. 13 5 41 9 

n.a. = not available.
 
Source: (11).
 

The Rise in Death Rates FollowingIndustrialization and Urbanization 

Tuberculosis has been used as an example par excellence of a disease that 
showed a marked increase in rates following industrialization and the ac
companying crowding. What is not so well recognized, however, is that in all 
countries for which data are available, tuberculosis rates rose for 75 to 100 
years following industrialization, then started to fall spontaneously, and have 
continued to fall in the face of ever increasing population density. Impiove
meats in medical care and antituberculosis programs cannot account for this 
reversal in trends, at least during the initial phase. For example, the diminish
ing rates in Britain and the United States started in 1850 and 1900 respec

would be the expected death rate for that population with its age distribution if place of 
residence had no effect. 
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tively (12), 50 to 100 years before any useful antituberculosis drugs were 
discovered and several decades before any organized antituberculosis-pro
grams were started. 

Furthermore, in some relatively recent studies it has been found that, 
contrary to prevailing theory, tuberculosis does not necessarily occur under 
crowded conditions. Under some circumstances at least it occurs more fre
-quently -in-people-who- are socially-isolated. -Ir-a careful, study cfnduted in 
Britain (13), all the families living in a city were X-rayed to determine the 
prevalence of tuberculosis in relationship to an index of crowding (derived by 
dividing the number of people in a household by the number of rooms in the 
house). Although the prevalence varied a great deal with social class, within 
each social class no relationship between the crowding index and tuberculosis 
prevalence was found. In fact, lodgers who were living alone in the houses had 
a tuberculosis rate some three to four times higher than family members even 
though the lodgers were, by definition, living in uncrowded conditions. Sim
ilar results were found in a study in the United States (14). It was found that 
tuberculosis was occurring most frequently in people living alone in a single 
room and not in those living under the most crowded conditions. 

The Higher Rates ofDiseaseReportedunder Crowded Conditions 

Although there can be little doubt that outbreaks of disease, particularly 
acute upper respiratory disease, are more common under the crowded condi
tions of military training camps, for example, than under less crowded condi
tions, there is considerable doubt that such outbreaks can be ascribed solely 
to the physical fact of increased crowding. 

In recent years intensive study of outbreaks of upper respiratory infection 
in recruits in military training camps have indicated that the agent responsible 
is usually the adenovirus IV. The orthodox explanation for such outbreaks 
holds that they result from the herding together of large numbers of suscep
tible young men with a few infected individuals and that crowded conditions 
facilitate the spread of the agent. Such an explanation, however, fails to 
account for some of the known facts. For example, the same agent, the 
adenovirus IV, is widespread in civilian populations, but even under condi
tions of crowding, as in colleges and schools, has never been implicated in an 
outbreak of upper respiratory infection. Furthermore, the permanent staff of 
the military installations, living under the same crowded conditions as the 
recruits, are not involved in such outbreaks. Finally, immunization experi
ments against adenovirus IV have been conducted under appropriate double
blind conditions. The immunized companies displayed a reduction in the 
number of cases ascribed to adenovirus IV, but they experienced just as much 
upper respiratory illness as had the control companies, now due to a different 
agent-adenovirus VII. 
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Studies conducted on Marine recruits in Parris Island, South Carolina (15), 
on the patterning of such outbreaks, provide further evidence against the 
orthodox explanation. The basic training program lasts for 8 weeks. The 
number of upper respiratory infections increases from the first through the 
third weeks, decreases in the fourth through the sixth weeks, and begins to 
increase again in the seventh and eighth weeks. As far as can be determined, 
there are no differences in crowding during these 8 weeks. Furthermore, sick 
calls from all causes, including gastrointestinal, musculo-skeletal, skin infec
tions, trauma, and so on, display a similar pattern. Not only is this regularlity 
observed for all platoons, but there are systematic differences in the rate of 
infection between platoons (living under identical conditions), some exhibit
ing a markedly higher rate for their entie 8 weeks than others. 

As will be indicated later in this paper, such data do not necessarily refute 
the role of crowding in changing susceptibility to disease, but they do provide 
clues which may necessitate a change in our thinking about how crowding can 
influence health. 

Animal Studies 

At first sight the animal data appear convincing However, they, too, need 
to be re-examined both in terms of consistency and in terms of the extrapola
tion that can be made to human populations. Kessler at the Rockefeller 
Institute, for example, has indicated that mice under extreme conditions of 
crowding exhibited no increase in pathology once the population had 
achieved its maximum density and no further population growth was oc
curring. Under these circumstances asocial behavior was common but physical 
pathology no more frequent than in the control group living under un
crowded conditions. However, during the phase of rapid population growth 
that preceded this plateau, disease was much more frequent than in the 
control group (16). 

It is apparent even from these fragmentary illustrative data that population 
density or crowding does not inevitably lead to poorer health. The rest of this 
paper will examine some of the reasons that may account for the conflicting 
data and suggest the need to reformulate some of our conceptual models if 
the effects of such phenomena are to be better understood. 

Part of the reason for the discrepancies in the data presented earlier lies in 
the well-recognized fact that many studies have used different and often 
inadequate indicators of crowding. The indicators used have frequently been 
unable to distinguish between a high population density in some arbitrarily 
delineated areas of land and increased social interaction- Second, crowding 
under certain circumstances may be associated with certain factors which 
themselves can influence health (poverty, poor nutrition, poor housing, etc.) 
but under other circumstances may be associated with different factors. The 
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relationship of crowding to disease states, therefore, may be a reflection of 
these other factors rather than the crowding per se. 

How INCREASED SOCIAL INTERACTION
 

LEADS TO DISEASE
 

-- Perhaps-of-greater.importance-than-the-inadequacy-of-the-indicators-or the 
presence of "contaminating" factors has been the failure of most investigators 
to identify explicitly the processes through which increased social interaction 
can lead to disease. The orthodox model which, implicitly at least, is 
espoused by the majority of authorities holds that crowding increases the risk 
of disease mainly through an increased opportunity for the spread of infec
tion. Newer data and re-examination of older data are making this view in
creasingly untenable. It obviously cannot account for the increase in non
infectious disease which occurs under conditions of crowding; however, even 
for infectious diseases there is a growing body of opinion which indicates that 
such a view is at best only a partial explanation for any effects crowding may 
have. DuBos, the pioneer microbiologist, has perhaps stated this view most 
clearly: 

The sciences concerned with microbial diseases have developed almost 
exclusively from the study of acute or semi-acute infectious processes 
caused by virulent microorganisms acquired through exposure to an exo
genous source of infection. In contrast, the microbial diseases most com
mon in our communities today arise from the activities of microorganisms 
that are ubiquitous in the environment, persist in the body without caus
ing any obvious harm under ordinary circumstances, and exert patholog
ical effects only when the infected person is under conditions of physio
logical stress. In such a type of microbial disease, the event of infection is 
of less importance than the hidden manifestations of the smouldering 
infectious process and than the physiological disturbances that convert 
latent infection into overt symptoms and pathology. (17) 

According to DuBos, then, microbial disease is not necessarily acquired 
through exposure to a new microorganism. In a large number of cases disease 
occurs through factors which disturb the balance between the ubiquitous 
organisms and the host that is harboring them. It may well be that this 
balance may be disturbed under conditions of crowding, but this disturbance 
is then not a function of the physical crowding but of other processes. The 
studies reported above on upper respiratory infections in Marine recruits 
would tend to support this point of view. They suggest that a large propor
tion of the recruits are harboring organisms when they enter military train
ing. Something about the military environment, particularly something about 
the environment of their own platoon or company, leads to the type of 
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physiological stress (to which DuBos refers) that converts latent infection 
into overt symptoms and pathology. As is discussed later, it would appear 
that the factors that produce the physiological stress are unlikely to occur in 
the absence of crowding but are not due necessarily to the physical presence 
of many infected individuals. 

In addition to following an inappropriate set of hypotheses, most research 
into the health consequences of crowding has failed to take into account the 
adaptability of living organisms. To a large extent the current views are based 
upon examinations of health conditions under varying degrees of crowding at 
one point in time. Fewer studies deal with the reactions of individuals to 
crowded conditions over the passage of time. The few studies that do indicate 
that organisms have the power to adapt to a wide range of conditions, includ
ing crowding, if the changes to which they are called upon to adapt occur 
reasonably slowly. These findings suggest that many of the deleterious effects 
of crowding will occur only, or maximally, in those individuals who are 
newcomers to the crowded scene. Such a formulation may explain Kessler's 
findings which, as mentioned earlier, contradict other animal studies that 
have examined the effects of crowding on first generation animals only. 

Toward aR eformulationof the ConceptualModel 

A considerable amount of the confusion concerning the health conse
quences of crowding is due to the lack of utility of the network of hypoth
eses that have been used to determine research strategy and to interpret 
research results. Stated in its most simplistic form, the hypothesis implicit in 
most of existing research holds that crowding is "bad" simply because it 
increases the opportunity for interpersonal contact and thus facilitates the 
interchange of external disease agents. That this model does not explain many 
of the known phenomena and is generally an inadequate guide for the devel
opment of research strategy is illustrated in some of the data presented ear
lier. If, then, the relationships between crowding and human health are to be 
elucidated in a more satisfactory manner, a more appropriate set of hypoth
eses needs to be elaborated. 

Animal experiments have quite convincingly demonstrated some of the 
short-term health consequences of increased population density. Of course, 
these findings cannot necessarily be extrapolated directly to mhan. They will 
have to be modified by taking into account the adaptability of biological 
organisms before one can draw long-term conclusions. However, some of the 
underlying concepts from such studies may be extremely useful in developing 
new sets of hypotheses for studies of man. Welch (18), for example, studied 
the effects of increased population size on mice. He noted that, as the size of 
the population increases, physiological changes occur in the animal, such as 
enhancement of the adrenocortical and adrenal medullary secretions. He has 
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postulated that increased population size leads to increased social interaction. 
Among gregarious animals such increased social interaction enhances emo
tional involvement and elicits central activation necessary for sensory fixation 
and recognition even in emotionally neutral encounters. Thus, he postulates 
that every such stimulus contributes to the level of activation of both the 
brain-stem reticular formation and the major endocrine systems. 

Welchsstudies-seem to indicate that-one-of the-effectsofAncreasedpopu
lation size and density is to increasethe importanceof the social environment 
as a determinant of physiological response to various stimuli, including the 
disease-producing agents to which the population is subjected. They suggest 
that the effect of any disease-producing agent-be it a microorganism, a toxin, 
or some other physicochemical element-cannot be assessed without knowing 
the size and nature of the group within which the exposed population inter
acts and that the larger the interacting group, the more important will these 
group phenomena be in modifying the responses to disease-producing agents. 

Such a formulation receives at least circumstantial support from studies on 
the level of blood pressure that have been conducted over the last 30 years in 
every continent in the world (1943). These studies have indicated that, with 
few exceptions, populations living in small, cohesive societies tend to have 
low blood pressures which do not differ in the young and the aged. In a 
number of these studies, groups who have left such societies and have had 
contact with western urban culture were found to have higher levels of blood 
pressuie and to exhibit the familiar relationship between age and blood pres
sure found in studies of western populations. 

Disease,Population,andCategoriesofIndividuals 

This formulation, useful as it may be as a -general proposition, requires 
further specification and modification if it is to determine future research 
strategy. Specifically, it seems important to recognize that the influences of 
increases in population size are going to vary for different categories of-indi
viduals. The first such category is determined by hierarchical position within 
the group. Welch (18) and Mason (44) have shown in animal experiments that 
the animals occupying subordinate positions within any group tend to re
spond in a far more extreme fashion to standardized stimuli than do those in 
dominant positions. Their responses include changes in endocrine secretions 
as well as manifestations of disease and pathology. To the best of my knowl
edge, no human studies have been conducted to test whether this particular 
phenomenon applies in humans, but there seem to be no a priori reasons to 
suspect that it does not. 

For the second category there is both human and animal evidence. It 
concerns the degree to which the exposed populations have or have not been 
piepared by previous experience for the demands and expectations of the 
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new situations. In other words, the general formulation needs to be modified 
by invoking the concept of the adaptability of the biological organisms. 
Kessler's work indicated that the cohorts of mice born and reared in a situa
tion of extreme population density did not display the same reactions as did 
their progenitors to whom this was a newer and less familiar set of experi
ences. Among humans the extraordinary regularity with which various dis
eases have first waxed and then waned as populations have become exposed 
and later presumably adapted to urban living and the accompanying indus
trialization could well be taken as evidence supporting this point of view. 

The rise and fall of tuberculosis following industrialization has already 
been mentioned. As tuberculosis began to decline, it was replaced as a central 
health problem, in both Britain,and the United States, by major malnutrition 
syndromes. In Britain, rickets was the scourge; in the United States, pellagra. 
These disorders, in turn, reached a peak and declined for reasons that are only 
partly understood and were themselves replaced by some of the diseases of 
early childhood, such as whooping cough, diphtheria, scarlet fever, and diar
rhea. These diseases, too, waxed and then waned largely, but not entirely, 
under the influence of improvements in the sanitary environment and 
through the introduction of immunization programs, to be replaced between 
the World Wars by an extraordinary increase in the rate of duodenal ulcer, 
particularly in young men. This phenomenon, while more marked in Britain, 
occurred in the United States as well; in both countries, for totally unknown 
reasons, the rates have declined in a dramatic fashion. Duodenal ulcer has 
now been replaced by our modern epidemics of coronary heart disease, hy
pertension, cancer, arthritis, diabetes, mental disorders, and the like. There is 
some evidence now that some of these disorders have reached a peak and, at 
least in some segments of the population, are declining. Death rates for hyper
tensive heart disease, for example, apparently have been declimng in the 
United States since about 1940 to 1950-before the introduction of anti
hypertensive drugs (45). 

Furthermore, there is some evidence in both Britain and the United States 
that the social class distribution of many of the "modern" diseases is chang
ing. Although 30 years ago coonary heart disease, for example, was more 
prevalent in Britain among the upper social classes, today there is almost no 
class difference. This change has occurred cbincidentally with the increased 
length of exposure to urban, 20th century ways of living of the upper classes 
and (more recently) the migration of many of the lower social classes from 
rural to urban situations. 

Some more direct evidence for this formulation exists. Christenson and 
Hinkle (46) compared differences in disease prevalence between a group of 
managers who had completed college and a group with the same job for the 
same pay in the same company who had not completed college. The managers 
who had completed college were, with few exceptions, fourth-generation 
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Americans. They were the sons of managers, proprietors, and white-collar 
workers, and they belonged to families in middle to high income groups who 
lived in good neighborhoods. In contrast, the group who had not completed 
college were hired as skilled craftsmen and later advanced to managerial sta
tus. The sons and grandsons of immigrants, this group had fathers who were 
skilled or unskilled laborers with an average of grammar school education or 

- -less. They--had grown -up-in families--of low income-in-modest- to-substandard
neighborhoods. The second group (presumably less well prepared for the 
demands and expectations of managerial status) shared a significantly greater 
number of illnesses of all sorts than did the first group. 

The findings of a study by Cassel and Tyroler (47) lead to similar conclu
sions. They studied two groups of rural mountaineers who worked in a fac
tory. One group was composed of individuals who were the first of their 
family ever to engage in industrial work; the second differed from the first in 
that they were children of previous workers in the factory-but they worked 
in the same factory, came from the same mountain coves, were of the same 
age, and did the same work for the same wages as the first group. The study 
was undertaken to test the hypothesis that the second group, by virtue of 
their prior familial experience, would'be better prepared for the expectations 
and demands of industrial living then would the first group and would there
fore exhibit fewer signs of ill health. Health status was measured by responses 
to the Cornell Medical Index and by various indices of sick absenteeism. As 
predicted, the sons of previous factory workers had lower Cornell Medical 
Index scores (fewer symptoms) and lower rates of sick absenteeism after the 
initial few years of service, at each age, than had the "first generation" 
workers. 

Perhaps even more convincing was the study conducted by Haenszel and 
his associates (48) on death rates from lung cancer in the United States. These 
investigators discovered that death rates from lung cancer, when controlled 
for degree of cigarette smoking, were considerably higher in the farm-born 
who had migrated to cities than they were in lifelong urban dwellers. The 
study had been designed initially to attempt to quantify the importance of 
length of exposure to atmospheric pollution of the cities, but despite the 
lifetime of exposure, urban dwellers had apparently "adapted" better to the 
effects of such atmospheric pollution than had the migrants. 

GroupMembershipandHealth 

A further important concept in developing a useful formulation is the 
strong possibility that, under certain circumstances, group membership can 
exert a protective influence on the individual. Holmes (14) in his studies on 
tuberculosis in Seattle, for example, has shown that the disease occurs most 
frequently in "marginal" people, that is, in those individuals deprived of 
meaningful social contact. He found higher rates of tuberculosis in the ethnic 
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groups who were distinct minorities in the neighborhoods in which they lived, 
in people living alone in one room, in those who had had multiple occupa
tional and residential moves, and who were single or divorced than he found 
in the general population. Similar findings have been found in respect to 
other respiratory diseases, schizophrenia, accidents, and suicide (49-52). One 
of the concomitants of increasing population density, particularly when it is 
associated with increasing urbanization, is the atomization of the groups that 
provide emotional support and presumably some degree of protection for the 
individual in rural folk societies. Although, in the course of time, new types 
of groups develop to fulfill some of the functions originally played by the 
family and kin group, it is often difficult, particularly for the newcomer to 
such scenes, to become effectively integrated into such groups. 

Finally, the question of a specific relationship between given social factors 
and particular diseases must be raised. Are the social processes (both positive 
and negative) inherent in membership in the group and position within the 
group-particularly under conditions of populations newly experiencing 
growth and crowding-apt to result in specific disease syndromes or merely in 
increased general susceptibility to illness? This question is the subject of 
considerable controversy at the moment, and both points of view have been 
hotly argued. In a penetrating review on the subject, Thurlow (53) indicates 
that the argument centers around the question of whether certain stimuli, 
particularly of a social and psychological nature, operate in a nonspecific 
fashion to increase general susceptibility to all illnesses or whether such 
stimuli merely increase the predilection for illness reporting and illness be
havior. Another point of view holds that the nonspecific effect of social 
processes is but a reflection of our ignorance; with further study more spe
cific "agents" will be discovered for which these social processes can be 
visualized as "vehicles." These agents, it is held, will be related to some 
specific disease entity. Most of these arguments are based upon the supposi
tion that social and emotional processes are the direct initiators of disease 
conditions through the activation of inappropriate neuro-endocrine arousal 
mechanisms. While this may be a useful formulation, the animal work men
tioned earlier seems to indicate that a more likely role of social factors is to 
increase the susceptibility of the organism to disease-producing agents; that is, 
to act in an indirect fashion in the etiology of any disease syndrome or 
pattern. In other words, the health consequences of such social processes are 
likely to be nonspecific. The manifestations of specific disease syndromes will 
be dependent not upon the specific nature of the social processes but upon 
the presence or absence of other disease-producing agents of a biological or a 
physicochemical nature and upon the constitutions, both genetic and experi
ential, of individuals. 

It does not seem unreasonable to suppose that individuals who are de
prived of meaningful group membership, exposed to ambiguous and conflict
ing demands for which they have had no previous experience, frustrated in 
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achieving their goals and aspirations, and who are exposed to the tubercle 
bacillus, may well be victims of tuberculosis. Similar individuals, not so ex
posed to the tubercle bacillus, who from childhood have lived on a high
saturated, fatty-acid diet, who tend to be sedentary, who smoke cigarettes 
heavily may well be victims of myocardial infarction. The point is that if the 
circumstances under which population density and crowding are deleterious 
to health are to be elucidated, it would seem important to rectognize the 
limitations of the existing classificatory schemes used to identify disease en
tities. To a large extent, these schemes have been developed because of their 
usefulness for therapeutic purposes, but they may not be the best schemes for 
classifying diseases for the purpose of identifying the factors responsible for 
the origins of diseases. 

CONCLUSIONS 

On the basis of these findings and the theories that emerge from them, a 
number of predictions, or "working hypotheses," concerning the health con
sequences of future population growth and crowding can be advanced. 

In most developing countries it can be anticipated that rapid population 
growth, particularly if associated with a deterioration in housing and nutri
tional status will, in all likelihood, be accompanied initially by increased 
death and disease rates. This increased health burden will be greatest on those 
segments of the population who have had least previous experience with 
living in crowded conditions. Over a period of some decades, the diseases 
responsible for high death and morbidity rates will probably decline. Al
though overall disease rates will decline, "new" diseases will replace the old, 
requiring a major change in the nature and format of the health services. 
Whereas the diseases responsible for the initial rise in rates are likely to be 
diseases caused by acute infections and those associated with undernutrition 
and malnutrition, the later diseases are more likely to be chronic long-term 
disorders. Even though the rates for these disorders will be lower than for the 
acute diseases, the disability resulting from them will pose as great a strain on 
the national economy as did the high rates of the earlier diseases. 

The more rapid the rate of population growth and the more it is accom
panied by disruption of important social groups, the more dramatic will these 
effects be. The rate of population growth and the ensuing crowding will 
largely determine the ability of the population to adapt successfully to the 
new situation, and the degree to which new types of social groups can de
velop to fulfill the function originally played by the family and kinship group 
will in large part determine how deleterious such changes are. 

Although the changing disease patterns are likely to occur in all developing 
countries undergoing rapid population growth, the specific diseases consti
tuting this pattern are likely to vary. The particular diseases which will be 
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most prevalent will depend not so much on the degree and rate of crowding 
as on the constitution (both genetic and experiential) of the population and 
the nature of physical and biological agents to which the population is, or has 
been, exposed. 

Finally, if the harmful effects of crowding on health are to be prevented 
and an orderly and healthful rate of population growth to be planned, the 
processes through which crowding is related to health need to be understood 
better than they are today. As indicated earlier, the relatively simplistic no
tion that crowding exerts its deleterious effects solely through facilitating the 
interpersonal spread of disease agents is no longer adequate to explain the 
known phenomena. A more appropriate formulation would seem feasible if 
we recognize that increased population density increases the importance of 
the social environment as a determinant of physiological response to various 
stimuli, including potentially disease-producing agents; that within this social 
environment the quality of social interactions and position within the group 
seem to be important factors; and that, given time, adaptation to these social 
changes can and does occur, but the newcomers to the situation will always 
be the segment of the population at highest risk. 
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XIII 
Abortion in the Demographic Transition 

Abdel R. Omran 

Regulation of the size and distribution of population has been practiced by 
human, communities since time immemorial. The availability of food, the 
hostility of the environment, and the desire for life's conveniences continue 
to impinge upon man in his collective setting. In this age-old struggle between 
large numbers and limited resources, man has been aided by involuntary 
forces such as epidemics, famines, and wars; however, these scourges alone 
did not adequately mitigate population pressures. Voluntary methods prac
ticed in an effort to temper the population problem have a long tradition. 

Since ancient times, voluntary fertility regulation has included infanticide, 
abortion, abstinence, and prolonged lactation, as well-as attempts at concep
tion control of both a magical and rational nature. From his careful review of 
the medical history of birth control, Himes (1) cites abortion as the chief 
means of fertility control in primitive societies. He reports that the earliest 
known written abortifacient recipe is a Chinese one more than 4,600 years 
old. Abortion was known in ancient Egypt, Greece, and Rome (1, 2). Several 
Greek philosophers, including Aristotle (3), sanctioned abortion to limit fam
ily size. 

Hippocrates, on the other hand, created reluctance among physicians to 
induce abortion and imbued certain instances of its practice with a sense of 
criminality (2, p. 459; 4). This reluctance remains with us even today, and the 
question of "criminality" is still disputed. 

Intriguing questions about the impact of abortion on fertility have been 
raised in recent years. During the past few centuries a successful transition 
from high death rates and high birth rates to low death rates and low birth 
rates has occurred in western countries. This demographic transition(5) ac
companied social, economic, and technological developments. Starting with a 
gradual decline in mortality, it was followed many decades later by a gradual 
decline in fertility. 

Abdel R. Onran is Associate ProfessorofEpidemiology, School ofPublic 
Health, University ofNorth Carolina 
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In other parts of the world, particularly since World War II, the death rate 
has precipitously declined mainly because of imported medical and other 
technologies. However, fertility has generally remained at a high level in these 
developing countries. The inevitable result has been an unprecedentedly high 
rate of population growth, called the transitionalgrowth stage of demo
graphic change (6), in contrast to the posttransitional,or modern, stage that 
has been reached by western countries. The problem facing the developing 
countries is to accomplish the transition from high to low fertility quickly 
enough to enhance their economic and social development- Whether they can 
make this transition without the help of induced abortion is a worldwide 
concern. 

Though documentation is not readily available, it is believed that abortion 
played a significant role in lowering fertility during the demographic transi
tion in many western societies. More conclusive evidence linking abortion and 
demographic transition exists for Japan, where an accelerated transition from 
high to low fertility occurred within an unprecedentedly short time span. 

This paper will consider some of the major issues concerning induced 
abortion and demographic change in both developed and developing coun
tries. In particular, the following questions are considered: 

1. When developing societies are highly motivated to accomplish or accel
erate the transition from high to low fertility, do they usually pass through a 
phase in which induced abortion becomes a popular method of fertility con
trol? 

2. In other words, what should be anticipated when low fertility deter
minants prevail? Will widespread practice of induced abortion occur in re
sponse to increased modernization and urbanization? 

3. If large-scale induced abortion is somehow forcibly suppressed, what 
will the effects be? Will the demographic transition be retarded? Will women 
resort to illegal abortion despite the risks? 

4. Can the phase of large-scale induced abortion be avoided, or controlled, 
in developing countries without slowing down their demographic transition? 
How effective are contraceptive prograrhs in lowering the incidence of abor
tion? 

5. In countries that have achieved a low fertility level, what success can be 
attributed to the liberalization of abortion laws? Should high fertility coun
tries liberalize their abortion laws as well? 

For the purpose of discussing these issues, countries are arrayed in two 
main categories: transitional and posttransitional. Then they are further 
divided according to their abortion laws-restrictive or liberalized, as shown in 
Table 1. 

Although there are difficulties inherent in making international compari
sons, the effort here is to put the available statistics together as meaningfully 
as possible. It is only fair to admit at the onset that in many countries 
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TABLE 1 

Abortion Laws in Transitional and Posttransitional Countries, 1970 

Stage of Demographic Development
 
Abortion
 

Laws Transitional Posttransitional
 

Restrictive Asian countries except Japan Northern American countriesa 

laws African countries Western European countries 
Latin American countries Southern European countries 

Oceanic countries 
Liberalized Tunisia (since 1966) Northern European countries 

laws Mainland China (1960's) (since 1930's) 
Potentially India (1970?) Eastern European countries 
Potentially Chile (1970?) including U.S.S.R. (since 

1955) 
Japan (since 1948) 

aBy mid-1970 a number of states in the United States had liberalized their abortion 
laws in varying degrees. Included were New York, Maryland, Hawaii, North Carolina, 
Georgia, California. 

abortion statistics are incomplete, unreliable, or both. Whenever possible, 
data from the less developed countries are used; insofar as appropriate, data 
from the more developed countries are analyzed as well. 

THE PREVALENCE OF INDUCED ABORTION IN
 

TRANSITIONAL SOCIETIES
 

It is the author's opinion that when developing societies are highly moti
vated to accelerate their transition from high to low fertility, induced abor
tion becomes such a popular method of fertility control that it becomes a 
kind of epidemic. In examining this proposition, both posttransitional and 
transitional countries are considered. Japan is cited to illustrate possible 
trends of abortion amidst rapid and profound demographic, social, and eco
nomic change. The paucity of abortion data for the period in which other 
developed countries passed through the transitional stage in the 18t and 
19th centuries, however, precludes an examination of demographic correlates 
of abortion in western societies. 

Similarly, we have almost no data on the incidence of abortion in develop
ing countries before the transitional period-before death rates began to de
cline. Furthermore, current statistics are often inadequate. However, recent 
studies to show a high prevalence of induced abortion in countries where 
fertility remains high or is just beginning to decline. In the opinion of investi
gators and many government officials, the current prevalence is higher than it 
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was in the pretransitional period. Furthermore, possible trends of abortion 
during the transitional growth stage can be discerned in a few societies, such 
as Chile and Korea. 

Japan'sTransition 

Although Japan is now considered a developed nation, her recent demo
graphic history illustrates what can occur in a developing country which is 
propelled through a sequence of accelerated social, economic, and demo
graphic transitions (7). During Japan's transition, fertility and mortality 
underwent profound changes within the relatively short time in which Japan 
accomplished this transition. 

In Figure 1 the Japanese and Swedish transitions are compared to contrast 
a recent transition with an earlier one. From 1920 to 1948, the Japanese 
birth rate remained at a fairly high level, around 35 per 1,000 population. 
During the same period the death rate declined from 25.4 in 1920 to 14.6 per 
1,000- in 1947. The obvious result was a tremendous increase in the Japanese 
population; it rose from 55,391,000 in 1920 to 78,101,000 in 1947-an 
overall increase of 41 percent. 
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Figure 1. The demographic transition in Sweden and Japan (B.R. = birth rate, D.R, = 

death rate). 
Sources: (9, 10). 
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A significant change took place in Japan immediately after World War II. 
Between 1947 and 1957, a phenomenal decline in the birth rate was regis
tered; live births dropped from 35 per 1,000 in 1947 to 17 in 1957-a decline 
of 50 percent in only 10 years. Such a dramatic decline in fertility is extra
ordinary in the demographic history of the world. Although contraception 
has been used in Japan for some time, abortion was the main underlying 
cause of fertility decline during this period. According to Koya,* the drop in 
the birth rate was due 80 percent to abortion and 20 percent to contra
ception. 

Even though comprehensive statistics are not available for the prewar 
period, it does seem evident that abortion was never absent from the natality 
scene in Japan. Before 1948, it appears that a less spectacular incidence of 
abortion, together with contraceptive efforts, was responsible for keeping the 
birth rate in the mid-30's rather than in the mtd-40's, as in the present-day 
developing nations. 

Following World War 11, abortions reached the high proportion of 716.3 
per 1,000 live births in 1957. Table 2 gives the number of legal abortions and 

TABLE 2 

Trends in Births and Legal Abortions in Japan, 1949-1965 

Live Legal Legal 
Births Abortions Birth Rate Abortions 

(in (in per 1,000 per 1,000 
Year 1,000's) 1,000's) Population Live Births 

1949 2,696.6 246.1 33.2 91.3 
1950 2,337.5 489.1 28.2 209.2 
1951 2,137.7 638.4 25.4 298.6 
1952 2,005.2 798.2 23.5 398.1 
1953 1,868.0 1,068.1 21.5 571.8 
1954 1,769.6 1,143.1 20.1 646,0 
1955 1,730.7 1,170.1 19.4 676.1 
1956 1,665.3 1,159.3 18.5 696.2 
1957 1,566.7 1,122.3 17.2 716.3 
1958 1,649.8 1,128.2 18.0 683.8 
1959 1,622.8 1,098.9 175 677.2 
1960 1,603.0 1,063.2 17.2 663.3 
1961 1,586.4 1,035.0 16.9 652.4 
1962 1,613.1 985.4 17.0 610.9 
1963 1,657.4 955.1 17.3 576 3 
1964 1,714.7 878.7 17.7 5125 
1965 1,821.8 843.2 18.6 4628 

Source: (12,13). 

'Cited in (8). 
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their ratio to live births. These officially reported figures, however, are esti
mated to represent only one third to one half of the actual number of 
abortions performed (8). 

Figure 2 shows the number of legal abortions per 1,000 live births between 
1949 and 1965 for several areas. Although insufficient data preclude ascer
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Sources: Japan, Table 72;Chile, Table 3; New York City, Table 16; European coun
tries, Table 17. 
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taining the origin of the Japanese curve, we may infer that a moderate, but 
undetected, wave of abortion occurred before 1949, when the number of 
legal abortions already exceeded 250,000. 

Numerous reasons are advanced for the high prevalence of abortions in 
postwar Japan. Koya (11) lists the following examples: (a) the amendment of 
the 1948 Eugenic Protection Law which legalized abortion for medical and 
social reasons; (b) the moral decay-of society after the war; (c) the attitude of 
physicians toward their patients; (d) the response of the people to the govern
ment's efforts to promote family planning and to limit family size. Mura
matsu (14) adds that the truly significant fact lies in the strength of motiva
tion among the general public to adjust the number of children to environ
ment. 

In Japan abortion is permitted if a pregnancy or delivery threatens the 
health of the mother because of her physical or financial condition. The 
assertation that another child will be hard to feed is enough reason for ter
minating pregnancy. Abortion can be obtained at the cost of about 5 dollars 
at facilities in both hospitals and specialized abortion centers (8). 

It is not possible to assess in exact figures the number of births averted by 
induced abortion in Japan. However, some detailed studies attempt to deter
mine the extent to which induced abortion was responsible for reducing 
births during the 1945-53 period. Muramatsu (15) took into account the 
number of married women of fertile age and their reproductive activities, the 
level of their fecundity, and their use of contraception and sterilization. Then 
he used an elaborate procedure to calculate the number of births prevented 
by induced abortion in 1955. He arrived at three estimates of the expected 
numbers of births that would have occurred in Japan in 1955 had there been 
no induced abortion-3.8, 3.4, or 3.1 million live births, both legitimate and 
illegitimate. The actual number reported for 1955 was 1.73 million. There
fore, 2.1, 1.7, or 1.4 million births were prevented by induced abortions. On 
the average then, a 50 percent reduction of anticipated births in 1955 is 
attributed to induced abortion. 

It is highly unlikely that the contemporary developing nations will follow 
the Japaiese and effect a dramatic lowering of fertility within such a short 
period for the following reasons: 

1. Japan was more modernized before the war than are most contempo
rary developing nations. 

2. Although Japan had her industrial revolution within the 20th century, 
her industrial development has been far ahead of other countries in Asia, 
Africa, and Latin America. 

3. Even before the industrial revolution, the fertility level in Japan was 
not as high as it is in most developing countries today. Japan began her 
transition with a birth rate of about 35 per 1,000 population. A majority of 
the developing countries still have a birth rate of 40 to 50 per 1,000. 
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4. Since the war, a wide use of abortion has been legal in Japan. The 
developing countries have yet to accept induced abortion as a legitimate 
method of fertility control, with the exception of Tunisia and possibly main
land China. 

Nevertheless, it appears that the Japanese example will inspire countries 
that wish to enhance their development by slowing down population growth. 
Some may be willing to accept induced abortion as a practical and legitimate 
means of fertility control. 

Chile 

Chile has less adequate abortion data than Japan; however, hospital admis
sion statistics beginning in 1937 indicate an increasing number of abortions in 
proportion to deliveries. 

As shown in Table 3, induced abortion increased tremendously in the 
period from 1937 to 1964. According to Chilean hospital data for the 24 
years ending in 1960, the number of deliveries increased by 1.8 times, where
as the corresponding figure for postabortion hospital admissions increase was 
4A.
 

The actual occurrence of induced abortion is, of course, much higher, as 
interview studies as early as 1938 reveal (16-20). These studies are based on 
selected hospital samples and clearly indicate the widespread prevalence of 
abortion. (See Table 4, Part A.) More recent studies, based on better sampling 
procedures, also point to a higher incidence. These studies are summarized in 
Table 4, Part B (21-24). 

Plaza and Briones (25) studied the medical care implications of abortion 
cases in Santiago and provincial hospitals. The major conclusions summarized 
in Table 4, Part C, underline the gravity of the abortion problem in a country 
with limited resources. 

In view of the increasing incidence of induced abortion, it may be surpris
ing that the Chilean birth rate has changed only slightly-from 34.6 in 1936 
to 32.8 in 1964. Several factors can be mentioned to explain these figures. 
First, the official birth rate for 1936 may have been subject to underreport
ing; the actual level probably was higher. Second, the death rate declined 56 
percent-from 25.3 in 1936 to 11.2 in 1964; it is likely that improved sur
vivorship together with generally improved health tended to increase fertility 
by extending the exposure period and by enhancing fecundity. Furthermore, 
age-distribution changes which have expanded the reproductive-aged segment 
of the population pyramid are not reflected in the crude birth rate measure 
which is being compared for the years 1936 and 1964. For these and related 
reasons, Requena and Monreal's argument that had it not been for abortion 
the birth rate in Chile for the last 25 years would have been over 40 per 1,000 
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TABLE 3
 

Births and Abortion Cases Treated in Chilean Hospitals and Clinics, 1937-1964
 

Live 
Year Births 

1935
 
1936
 
1937 153,354 

1938 154,927 

1939 163,589 

1940 166,593 

1941 165,004 

1942 170,222 

1943 172,095 

1944 174,864 

1945 178,292 

1946 175,686 

1947 186,784 
1948 189,236 
1949 189,719 

1950 188,323 
1951 191,332 
1952 195,470 
1953 211,808 
1954 209,920 
1955 225,352 
1956 237,268 
1957 262,746 
1958 262,759 
1959 '249,799 
1960 256,674 
1961 269,263 
1962 274,440 
1963 277,144 
1964 275,323 

aRate for 1935-39. 
bprovisional 

Sources: (9, 26, 27).
 

Abition 
Birth Rate Ratio per 
per 1,000 1,000 

Abortions Population Live Births 

12,963 32 9 a 84
 
13,982 90
 
14,730 90
 
16,254 33.4 97
 
18,265 326 110
 
19,242 33.1 113
 
20,009 33.1 116
 
19,449 33.2 ill
 
21,581 33.3 121
 
23,619 32.4 134
 
24,535 33.8 131
 
26,448 33.7 139
 
28,514 33.2 150
 
29,512 32.4 156
 
30,571 32.4 159
 
32,862 33.6 165
 
33,862 34.6 159
 
35,748 33.6b 170
 
39,340 35.0 b 174
 
41,829 36.0 170
 
44,945 36.9 171
 
49,041 36.0 186
 
49,448 35.8 198
 
57,368 34.9b 223
 
55,435 34,0 206
 
53,516 34Ab 195
 
53,873 33.7 202
 
56,391 32.8 204
 

for the whole country and over 50 for the lower socioeconomic groups seems 

sound (28). 

Korea 

According to a recent government study (29), the percentage of Korean 

women experiencing induced abortion rose from 7 to 14 percent between 
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TABLE 4 

Abortion Statistics for Chile: A Summary of Studies 

Percent of 
Abortions Abortions 

Authors Sample 
per 100 

Pregnancies 
That Were 
Provoked Remarks 

> 
A. Hospital material (interviews)

Matus, 1938 (16) (a) 484 maternity ward Group had 787 abortions of 
(b) 816 women 40.7 which 234 or 29.7% 0 
(c) 140 domestic servants 57 were followed by admis- C 

sion to hospital 
Romero & Vildosola, 
1952(17) 

3,038 admissions for delivery 
or abortion or Maternal Clinic 

26.5 67 
z 

attendants 
Manubens, 1952 (18) 1,000 admissions for abortion 48 67 c 
Mena, 1952 (19) 1,000 in four Obstetrical De- 52 

partments in Santiago 
Walsen, 1954 (20) 3,000 records of abortions ad- Accouned for 50% of 

mitted (1950-54) in one Ma- admissions 
ternity Hospital in Santiago 



B. 	Community studies 
CELADE Fertility Survey, 
1959 (Tabah & Samuel-
1961) (21) 

Armijo & Monreal, 1965 
(22) 

Requina, 1965a (23) 
Requina, 1965b (24) 

C. 	 Medical care studies 
Plaza & Briones, 1963 
(25) 

Groups in urban (greater) 
Santiago 

3,776 random sample of child-
bearing women 
1,890 from Santiago 
1,235 from Concepci6n (North)
651 from Antofagasta (South) 

16 

580 random sample of child-
bearing, primarily proletarian 23 

4 general hospitals & 4 emex-
gency departments in Santiago 
& 5 hospitals in provinces 

1 abortion out of 4 in mar
ried women and I out of 3 
in broken or common law > 
homes 0 

22.6 23% of all women had a 
positive history of abortion 0 

26.2 The one-year incidence of 
14.9 
26.9 

abortion was 4.2 per 100 
women for the total sample 

Z 

t' 
I 

0 
Abortion accounted for (a) 
8.1% of all admissions, (b) 
24,3 per 100 deliveries in 
Santiago & 34.3 in provin
cial hospitals, (c) 35% of all 
emergency surgical opera
tlions, (d) 17.7% of all blood 
transfusions, (e) 26.7% of M 
total blood volume in 
emergency depts, in 
Santiago 

z 

cc 
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1964 and 1967. The prevalence of abortion was much higher in the urban 
areas, rising from 15 to 28 percent over the 4-year period. A similar, nearly 
doubled increase in abortion experience occurred in rural areas where the 
percentage of women experiencing abortion rose from 4 to 7 percent. During 
the same period an increase in contraceptive use was noticed, in which the 
percentage of users rose from 9 to 20 percent of married women. 

Individual reports confirm these high rates of abortion and provide more 
-details. In-a-sample-survey among-married-women-in-Seoul;-Ho--ig (30)-flifid.. 
a total of 12,400 pregnancies which resulted in 10,200 live births, 1,500 
induced abortions, and 700 spontaneous abortions. The ratio of reported 
induced abortions was 121 per 1,000 pregnancies and 147 per 1,000 live 
births. Of those reporting induced abortion, 47 percent had had one and 53 
percent, two or more. Of the total reported abortions, 93 percent were in
duced in private clinics, 4 percent in hospitals, and 3 percent at home. The 
rates were higher for wives of white-collar workers and for those with large 
families. The author reported also that rates of abortion throughout the 
country have risen in recent years. The same author in a later survey (31) 
found that 5 percent of the women in rural areas, as compared to 25 percent 
in Seoul, reported having had at least one induced abortion. Of these abor
tions, 63 percent were performed in cities, 30 percent in towns, and 7 percent 
in rural areas. Of the women interviewed, 96 percent gave family planning as 
the reason for induced abortion-90 percent for family limitation and 6 per
cent for child spacing. 

In another study in Seoul, Koh and Song (32) report the ratio of abortions 
to live births to be 1 to 3. The ratio, it should be noted, is twice that reported 
by the Ministry for South Korea. While these studies generally indicate a 
much higher incidence of induced abortion in Korea's urban areas, no signif
icant difference between urban and rural areas was found in a 1966 KAP 
(knowledge, attitude, practice) survey investigating opinions about legalizing 
abortion. Of those who expressed an opinion, about 72 percent favored le
galized abortion with little difference between urban and rural areas (33). 

OtherDeveloping Countries 

There is evidence to suggest that the beginnings of a great wave, perhaps 
even an "epidemic," of induced abortion is already under way in many coun
tries that are experiencing rapid population growth. Despite the apparent 
limitations of the data from these areas, the gravity of the situation can be 
demonstrated. 

In India, for example, an analysis of pregnancy histories of 5;912 women 
visiting family planning clinics in New Delhi (34) revealed an average ratio of 
9 abortions per 100 pregnancies. Higher rates were observed for women who 
were more highly educated and whose husbands were employed as officials in 
the government and earned more than 300 rupees a month. 
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In Turkey, a study showed that 39.4 percent of the 496 women coming 
for contraceptive advice in Ankara Maternity Hospital had had induced abor
tions at some time in their past. More than half had had more than one 
abortion (35). The report states that some 12,000 maternal deaths occur 
annually in Turkey because of induced abortion. This seems to be a high 
estimate, however. 

In the United Aiab Republic, a sample survey of a rural area in Alexandria 
governorate found an abortion ratio of 77 per 1,000 live births. Of 3,998 
interviewed, 7.1 percent admitted having had an abortion at some time in 
their lives (36). 

In Kenya, Eraj (37) reported that Kenya statistics for 1964 indicate that 
the number of deaths from abortion was almost half that attributed to 
malaria. He urges the medical profession to recognize unplanned pregnancy as 
a social disease which should be dealt with professionally in much the same 
manner as other social diseases. 

In Latin American countries other than Chile, high abortion incidence also 
exists, as shown in Table 5. 

TABLE 5 

Induced Abortion Rates in Seven Latin American Cities 

Mexico San Rio de Buenos 
City Bogoti Jos& Caracas Panama Janeiro Aires 

Estimated abortions 
per 1,000 live 
births 184 130 191 197 148 167 333 

Reported abortions 
per 1,000 
woman-yeaxs 
of exposure 37 26 33 34 -24 21 21 

Source: (40). 

Low FERTILITY DETERMINANTS AND ABORTION 

The widespread occurrence of induced abortion in a developing society is 
symptomatic of the intense motivation to limit family size which is pre
cipitated by certain low fertility determinants. In this discussion three low 
fertility determinants are singled out for study: the increasing economic lia
bilities of an additional child; theemancipation of women and their increased 
use in the labor force; urbanization and modernization. The basic framework 
used here to investigate possible linkages among abortion, the motivation to 
linit family size, and specific low fertility determinants was drawn from a 
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conceptual scheme proposed by Spengler for the analysis of the factors af
fecting the decision to have children. In this scheme, the decision to have an 
additional child, or voluntary fertility constraint, is a function of three vari
ables: the preference system, the price system, and income (38). 

Heer (39) defines these terms broadly. The preference system describes the 
value which a married couple places on additional children relative to all 
other goals they strive to achieve without the child-_the pfce system-indicates.
-the n6t costs of an additional child relative to the costs of attaining all other 
goals without an additional child; and income, the total resources expendable 
for goal pursuit, includes not only monetary income but the total amount of 
time and energy that a couple has for pursuit of all their possible goals in life. 
Heer postulates that the probability of deciding to have an additional child is 
directly related to the anticipated value of this child and the total resources 
available for all goals and inversely related to the predicted cost of an addi
tional child. The configuration of these variable relationships determines 
whether an additional child is considered an asset or liability. 

The IncreasingEconomic Liabilitiesofan Additional Child 

The social and economic changes in developing countries-measured by 
their impact upon the preference system, the price system, and income-have 
brought about a general reversal in attitudes toward children as economic 
assets. In the past the assurance of a surviving son, the economic gain from 
child labor, and the guarantee that family members would be cared for in 
their old age have held high priority in the preference system. These norms 
have encouraged high fertility in transitional societies. Demographic and 
social changes, such as declining infant mortality, child welfare, compulsory 
education, and social security schemes, have gradually replaced traditional 
values with small family norms and low fertility. 

Concomitantly, changes in the price system have tended to negate the 
economic advantages of the large family. The rising costs of housing as a 
frequent side effect of urbanization, longer periods of child dependency as 
the result of an expanded educational system, as well as the increasing cost of 
child care for working mothers, are additional factors which may cause the 
birth of another child to be an economic liability. 

The economic pressure of additional children upon the family has been 
instrumental in initiating efforts to limit family size. Resorting to abortion 
continues to be a sure method of terminating an unwanted pregnancy, even 
though traditional and modern methods of contraception may be used. 

Economic motivation to limit family size has been invoked as the reason 
for abortion in many countries, regardless of the type of abortion law. Nozue 
(41) reported that 63 percent of all abortions in Japan are performed for 
socioeconomic reasons. A more intensive study by Koya (42) indicated that 
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83 percent of the abortions among 1,382 Japanese women were due to fears 
of difficulty in household financing; the remaining 17 percent were attributed 
to health reasons. 

Studies from eastern Europe and the U.S.S.R. show that women cite low 
income, inadequate housing, excessive numbers of children, and interference 
with the mother's work as reasons for induced abortion (4347). 

Studies from France and Sweden revealed that economic indications were 
responsible for well over half of all abortions (48, 49). 

The situation is much the same for Latin America. Rice-Wray (50) re
ported that among 797 abortions performed among 1,000 interviewed 
women in Mexico, 46.2 percent were sought as a result of economic pressures 
compared with 19.9 percent for health reasons. In Chile studies conducted in 
Santiago, Concepci6n, and Antofagasta by the Department of Epidemiology 
at the School of Public Health (22, 51), indicated that for the three cities 48 
percent of the recorded abortions were due to economic reasons, 10.7 per
cent for health reasons, and 10.6 percent because of large family size. In 
Santiago these figures were 56.5 percent, 7.2 percent, and 8.7 percent re
spectively. Figure 3 illustrates the relative proportions of induced abortion 
attributed to various indications in a number of countries. 

Einanicipationof Women 

With increasing frequency, fervor, and logic it is maintained that too many 
children interfere with the life and leisure of an emanicipated woman, partic
ularly if the woman is gainfully employed outside the home. For many coun-
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Figure 3. Major Indications for induced abortion in various countries. 
Sources: (22, 42, 51-53). 
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tries in which the growing liberation of women has intensified motivation to 
limit family size, abortion has become a fundamental female right. Baird (54) 
calls abortion the "fifth freedom." 

In eastern Europe this concept is written into justifications for the liberali
zation of abortion laws. The reasons given in 1955 were twofold. First, it was 
alleged that there were a large number of abortions being performed illegally, 

-outside--hospitals- and--under -unsanitary-conditions-Second-, the -rewriting-of-
abortion laws was in better accord with the Leninist doctrine that no woman 
should be forced to bear a child she does not desire (55). Consequently, 
abortion was granted upon request in the Soviet Union, Hungary, Bulgaria, 
and Romania (56). Many women elsewhere do not find procedures so permis
sive; nevertheless, many do procure abortions, illegally, or legally on psychiat
ric or sociomedical grounds. 

Two aspects of the emancipation of women are worthy of special men
tion: educational level and economic activity outside the home. However, 
these two factors are complex and consequently difficult to isolate in at
tempting to assess their effects on the dynamics of abortion. 

Educationof Women. Although more highly educated women tend to use 
the more effective contraceptives and to practice contraception more ef
fectively, there is still a direct association between the level of a woman's 
education and her tendency to resort to abortion. Apparently, women with 
higher education are more highly motivated to limit their fertility by either 
contraception or abortion. 

Studies from Taiwan, as shown in Figure 4, found that the higher the 
education of women, the higher the probability of their experiencing abor
tion. In India (34) and Korea (31) investigators reached similar conclusions. 

In Lebanon, an interview sample of women who were Lebanese nationals, 
married only once and for more than 5 years, found that for both Muslims 
and Christians (Maronite and other Catholic) the educated admitted higher 
induced abortion rates than the uneducated (58). In the city sample the 
educated Muslims had higher reported rates than the educated Christians; the 
reverse was true for the uneducated groups. Both the percentage of pregnan
cies ending in abortion and the percentage of woman married over 10 years 
who resorted to abortion were higher among the more educated women 
regardless of their religion or place of residence. 

A study from Cali, Colombia (59), concludes that university graduates 
have the highest abortion rates. Among primary school graduates, there was a 
rate of 12.5 abortions per 100 pregnancies; for university graduates, 33.5. 

In Japan 2,811 women were questioned regarding their experience with 
induced abortion. Of the highly educated women 46.5 percent said they had 
resorted to induced abortion, but only 37 percent of the less educated had 
done so (60). 

/
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Figure 4. Percent of women experiencing induced abortion by educational level, 
Taiwan, 1967. 

Source: (57). 

In the United States, data on therapeutic abortion can be misleading. A 
strong relationship between educational achievement and abortion is gen
erally reported, but the better educated are generally more able to buy their 
way into a legal hospital through their private physicians. The definite social 
discrimination practiced in American hospitals has been revealed in a number 
of studies.* 

In regard to the total abortion picture in the United States, studies by the 
Institute for Sex Research reported by Gebhard et al. (61) have yielded 
inconclusive findings as to the association between abortion and educational 

*See section of this chapter, "The Need for Liberalizing Abortion Laws." 
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level. Among the unmarried females m the sample, higher educational level is 
clearly associated with higher incidence of abortion. Among married women, 
however, the highest rates of induced abortion were reported for those who 
did not complete a high school education. Whether one can draw a general 
conclusion from these findings regarding the total population of married 
women in the United States is questionable, because the sample was deemed 

- - --unrepresentative.by-a-statistical-comitteein-1955-(62). 

Women in the Labor Force. Numerous studies from various countries in 
eastern Europe and the U.S.S.R. have documented the relationship between 
the participation of women in the labor force and the incidence of induced 
abortion. For example, a study by Sadvokasova in the U.S.S.R. (54) reported 
a ratio of abortion of 105.5 per 1,000 working women and only 41.5 per 
1,000 for the nonemployed. A study of legal abortions in a Hungarian hospi
tal found 68 percent involved women working outside the home and only 32 
percent involved housewives (63). A Czechoslovakian law, under its "special 
considerations" clause, permits a woman who is the chief or sole supporter of 
a family to secure an abortion. 

These studies indicate that employment of women is a low fertility deter
ninant. However, in regard to the developing countries, the kind of work 
available to women is important in terms of lowering fertility. In Pakistan, for 
example, many women work with their husbands for pay in the fields, or 
even on roads. This factor cannot be expected to lower fertility unless differ
ent types of employment for women emerge. 

Modernizationand Urbanization 

Many aspects of modernization and urbanization that motivate couples to 
limit family size and therefore to increase abortion have been sketched 
earlier. Modernization, of course, is a many-faceted process in which eco
nomics, education, industrialization, women's roles and rights, urbanization, 
and limited housing are involved. Although measuring modernization and 
assessing its association with abortion are beyond the scope of this paper, the 
findings reported throughout this text do suggest that a wave of induced 
abortion is characteristic of most modernizing countries. Although data for 
the premodernizing era are missing, it is most likely that the incidence of 
induced abortion increases as the process of social, economic, and demo
graphic changes gains momentum. In societies in which modernization factors 
have intensified desires to limit family size, while the availability and accep
tance of effective contraceptive methods are limited, there are numerous 
implications for induced abortion. 

The direct effect of urbanization on the prevalence of abortion has been 
evaluated in several studies by comparing modernizing communities with tra
ditional ones. Requena (23), for example, reported that the frequency of 
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reported induced abortion increased with the length of stay in Santiago. The 
same author with Monreal provides a rural-urban comparison of the hospital
ized postabortion cases per 1,000 women, aged 15 to 45 (23). 

Santiago Provinces 

1961 37.7 24.3 
1962 35.6 22.9 
1963 30.7 24.2 
1964 40.4 18.1 

1965 35.8 26.3 

As mentioned earlier, the rural-urban differential in South Korea is such 
that the urban rate was four to five times greater than the rural (31). In the 
Japanese studies by Koya's group (64) the average number of induced abor
tions per 100 women was 120 in rural areas, 130 in medium-sized cities, and 
140 in large urban areas. 

DisseminationofSmall Family-SizeNorms 

A change from large to small family-size norms accompanied the demo
graphic transition in the West during the 19th and 20th centuries. Although 
the, desired family size in the developing nations of Asia, Africa, and Latin 
America is still larger than that of countries in Europe and North America, a 
profound shift in attitude has been taking place, and smaller family-size 
norms and the concept of family planning are gaining acceptance in even the 
most traditional of societies. (See Table 6.) Apparently this shift has occurred 
in response to the cultural, economic, and demographic changes that followed 
World War 11. 

A striking observation made from abortion surveys is that many women 
who resort to abortion usually have, or desire, a relatively small number of 
children. Furthermore, abortion rates tend to show a sharp increase once the 
desired family size is reached. This trend can be identified in both developed 
and less developed countries. 

In the developed countries of eastern Europe, for example, where actual 
and desired family size are relatively low, induced abortion appears to be a 
major determinant of the minimal disparity between actual and desired 
family size. In Romania, Mehlan (46) reported that in 1963 between 85 and 
97 percent of the women applying for abortion had two or fewer children. In 
Hungary, Miltenyi (66) reported that women with two or fewer living chil
dren compose about 70 percent of the abortion clientele-i1 percent with no 
children, 28 percent with one, and 30 percent with two living children. In 
Czechoslovakia in 1960, 45.3 percent of the sample explained that the ideal 
family size had been reached; only 12.7 percent gave illness as the reason 
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Area 

Austria 

Czechoslovakia 
Hungary 
Great Britain 

France 

Japan 
Switzerland 
Puerto Rico 
Italy 
Norway 
Netherlands 
U.S.A. 

Ceylon 
Jamaica 
Turkey 

South Africa 
Taiwan 

Thailand 
Pakistan 

Chile 
Canada 

India 

Mysore 

Central India 
New Delhi 

Indonesia 
Korea 

Sungdong Gu 
Ghana 

Philippines 

aUrban sample. 

bRural sample. 

Source: (65). 
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TABLE 6
 

Desired Family Size in Various Countries
 

Sex of Average Number of 
Date Respondents Children Desired 

1960 F 2.0 
16-W0st"ermanyMO F- ... 2 
1959 F 2.3 
1958-60 F 2.4 
1960 F 2.8 
1946 F 2.1 
1960 F 2.8 
1956 F 2.2 
1961 F 28 
1960 F 2.9 
1953 F 3.0 
1960 F 3.1 
1960 F 3.1 
1960 F 3.3 
1960 F 3.3 
1955 F 3.4 
1945 F 3.3 
1941 F 3.0 
1963 M 3.2 
1957 F 3.4-4.2 
1963 M 3.8 
1963 F 3.2 
1 9 5 7 -5 8 a F 3.6 
1962-63 a F 3.9 
1962a M 3-8 
1962 a F 3.8 
1964 F 3.8 

ca 1 9 6 0 a M 4.0 
ca 1 9 6 0 a F 3.9 

1 9 5 9 a F 4.1 
1960 F 4.2 

1 9 5 2 a 
1952 a M 

F 
3.7 
4.1 

1952 b M 4.7 
1952b F 4.6 

1958 M & F 3.8 
1 9 5 7 -6 0 b M 41 
1957-600 F 4.2 
1 9 6 1 -6 2 b M & F 4.3 
1 9 6 2b M 4.3 
1 9 6 2b F 4.4 
1964a F 3.3 
1 9 6 3 a M 5.5 
1963a F 51 
1963 F 510 
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(67). In Bulgaria, Starkaleff (68) reported that 90 percent of the aborted 
women had two or fewer living children. 

Several studies of abortion in less developed countries describe a similar 
pattern, despite the fact that both actual and desired family size is typically 
higher in these countries.* The Chilean study by Armijo and Monreal (22) 
found that 77 percent of the provoked abortions in Santiago were concen
trated among women who had three or fewer living children. From a study of 
abortion in three Colombian communities (Candelaria, Popayan, and 
Manizales, where 86, 90, and 83 percent respectively of the total women 
interviewed desired a family size of four ox less), Mendoza-Hoyos (59) con
eluded that after the ideal number of children is reached, the abortion rate 
shows a sharp increase. The data are summarized in Table 7. 

TABLE 7 

Percentage Distribution of Induced Abortions According to Number of 
Pregnancies and Ideal Family Size 

(percent) 

1-3 Pregnancies 4 or more Pregnancies 

Ideal Family Size Ideal Family Size 

Community 1-4 5-6 7+ Others 1-4 5-6 7+ Others Total 

Candelaria 4.3 0 0 0 73.9 21.8 0 0 100 
Popayin 21 0 0 1.8 72 0 3.4 1.8 100 
Manizales 5.4 2.2 2.2 0 87 3.2 0 0 100 

Source, (59, Table 9, p. 9)_ 

Similar observations were made in South Korea where Hong (31) reported 
that 90 percent of the rural women in the sample of 2,084 gave family 
planning as the reason for induced abortion. Child spacing was given as a 
reason by 6 percent, and 3 percent gave other reasons. In the survey of India 
previously cited, Agarwala (34) reported abortion rates of 85 per 1,000 preg
nancies during the period when contraceptives were not in use and 175 per 
1,000 pregnancies during the subsequent period when contraception was 
being practiced. Abortion rates rose sharply after clinic attendance, which 
intensified motivation to limit family size. During the period of follow-up, 
295 pregnancies occurred among 3,522 women using prescribed contracep

*Surveys of several local areas in Latin America reveal marked disparities between the 

actual average number of children, which ranged from 4.1 to 5.4 per woman, and the 
average number of desired children, which ranged from 2.8 to 5.6. The average differ
ence between actual and desired family size for the eight areas investigated was 1.2; 
however, in two of the areas the difference was well over 2 (59). 
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tives. Of these pregnancies, 60 were terminated in abortion, yielding an abor
tion rate of 203 per 1,000 pregnancies. 

The Latin American Center of Demography (CELADE) conducted fertility 
surveys (40) in 1964 to compare the prevalence of abortion, contraception 
effectiveness, pregnancy rates, and family size among ever-married women in 
several Latin American cities. The surveys yield further evidence that induced 
abortion -is- a popular -method..for--achieving and- maintaining-a-small-family- 

size. As indicated by the findings presented in Table 8, the abortion rate per 
1,000 pregnant women is highest in cities where the average family size is low 
and where the percentage of contraceptive users is relatively high. Stressing 
motivation to limit family size as the crucial underlying factor of both contra
ceptive use and abortion practice, Requena maintained that the highly moti
vated women practice contraception and, when this fails, induce abortion. 

TABLE 8 

Fertility, Contraception, and Abortion Characteristics of Ever-Married 
Women in Latin American Capitals, 1964 

Pregnancy Abortion 
Average Rate Rate per Live Births 
Number Level of per 1,000 1,000 per 1,000 
Children Contraceptive Woman- Pregnant Woman-

City per Woman Effectivenessa Years Women Years 

Mexico City 3.27 13.75 237 155 201 
BogotA 3.16 21.80 226 117 200 
San Jos6 2.98 27.15 207 161 173 
Caracas 2.97 27.40 207 163 173 
Panama 2.74 - 186 211 162 
Rio de Janeiro 2.25 - 147 141 126 
Buenos Aires 1.49 41.75 84 246 63 

aLevel of contraceptive effectiveness was computed by adding the percent of women 
using effective contraceptives in each city and the percent who used ineffective contra
ceptives multiplied by 0.50-

Source: (40, Table 1, p. 790). 

THE CONSEQUENCES OF SUPPRESSING ABORTION 

If resort to induced abortion on a large scale is forcibly suppressed and 
there are no highly effective contraceptive programs to compensate, the 
transition from high to low fertility will be retarded. Individuals may never
theless choose to practice provoked abortion outside the law and under un
sanitary conditions, with many attendant risks to maternal health and family 
welfare. 
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The DemographicOutlook in Developing Countries 

National family planning programs in the developing nations of Asia (ex
cept for Taiwan, Korea, Hong Kong, and Singapore), Africa, and Latin 
America have yet to reduce fertility quickly enough to curtail their rapid 
population growth significantly. The fertility declines in the four exceptions 
have led Freedman (69) and other optimists to predict similar successes for 
other regions. Hauser (70), however, does not share Freedman's optimism. He 
believes that preconditions for the success of family planning programs 
existed in Taiwan and other successful regions. As a result of modernization, 
fertility had begun to fall before the family planning programs were begun. 
He quotes the United Nations population projections-present fertility rates 
would yield a world population of 7.5 billion by the year 2000; the medium 
variant projection reduces it to 6.1 billion. 

Most developing countries are in an awkward situation. Their nationwide 
family planning programs have operated for a number of years, but they have 
so far been unable to depress fertility. However, these same countries have 
maintained great reluctance to accept abortion as a curative approach to a 
problem for which preventive measures alone have not been satisfactory. 

If fertility is not significantly reduced in the developing nations, the demo
graphic and economic transitions will be seriously retarded. The demographic 
gap (the gap between the death rate and birth rate) will be slow to close. It 
may even increase. The large family norm will continue. The emancipation of 
women will be delayed as women continue to be burdened with a large 
number of children. Sustained high fertility will negate gains made in child
hood survival by nurturing the disease cycle characteristic of poor home 
environments (71).t 

It is more likely, however, that individuals will not await official sanctions 
but will resort to abortion to relieve the demographic tension at the family 
level. A serious problem is created, both for the women who run a higher risk 
of complications and death and for hospitals and other health services which 
must cope with a large number of incomplete and often complicated pro
voked abortions. 

To illustrate the gravity of this situation, it may be helpful to discuss the 
comparative safety of legal abortion in various countries. Unlike illegal abor
tions, those which have legal sanction are done under medical supervision. 

Comparingthe Safety ofLegal andIllegalAbortion 

Current statistics indicate that abortion is becoming increasingly safer 
from a medical standpoint. There are, however, important differences in the 

*Sea also Philip M. Hauser, "World Population: Retrospect and Prospect," in this 
volume. 

tSee also J.D. Wray, "Population Pressure on Families: Family Size and Child Spac
ing," in this volume. 
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case fatality rates from country to country. In general, countries with ade
quate medical services and liberalized abortion laws have lower abortion 
mortality rates. 

The main problem lies in the less developed countries where women, de
prived of both medical service and legalPsanction, are forced to resort to 
induced abortion by primitive methods under unsanitary conditions. The 
women themselves, unskilled neighbors, lay midwives, or medicine men..per.
form the operation. 

In the following pages, examples of abortion mortality differentials will be 
drawn from the experience of various regions. 

Northern Europe. The longest available record of maternal mortality due 
to abortion is from Sweden, as shown in Table 9. This table, which includes 
only deaths from legal abortion, shows a definite decrease in the case fatality 
rate over a 25-year period. No comparable long-term information is available 
on illegal abortion. However, in 1950 a government-appointed committee 
(73) reported the following statistics based on both legal and illegal abortion 
in Sweden. Between 1946 and 1951, 28,447 abortions were performed; of 
these 46 resulted in death, producing a case fatality ratio of 0.16 percent. 
Combined abortion and sterilization yielded a higher fatality ratio of 0.25 
percent, compared with 0.09 percent for abortion alone. The report states 
that in the latter years of the investigation period (1949-1951) the abortion 
case fatality ratio decreased to 0.06 percent, which is equal to Sweden's 
maternal mortality from childbirth during the year 1950. Illegal abortion in 
the same period resulted in a case fatality ratio of 1.7 percent, based on only 
352 cases of illegal abortion, of which 6 died. 

Similar abortion mortality statistics have been reported for Finland and 
Denmark (72,74). 

Despite the significant decline in case fatality ratios in these three north 
European countries, their current ratios are still higher than those in eastern 

TABLE 9 

Maternal Deaths from Legal Abortions, Sweden, 1939-1964 

Case Fatality 
Legal Maternal Deaths Ratio/100

Period Abortions from Abortion Abortions 

1939-48 13,000 38 0.200 
1949-52 23,000 25 0.108 
1953-56 18,400 12 0.065 
1957-60 12,100 6 0.050 
1961-64 14,300 6 0.042 

Source: (72). 
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Europe. This situation is probably due to the fact that a large number of the 
legal abortions in northern Europe are performed after the third month of 
gestation-35 percent in Sweden for 1949 and 25 percent in Denmark for 
1955-57 (72). The reason for this unfortunate delay is the long procedure of 
application to a committee which takes its time in reviewing the application 
and in giving permission for an abortion. 

EasternEurope. Case fatality ratios from legal abortion in eastern Europe 
are much lower than in northern Europe: first, because the law is more liberal 
and therefore more apparently healthy, low-risk women are included in the 
denominator; and second, because most operations are performed in the first 
3 months of pregnancy. 

In Hungary the mortality due to induced abortion is very low. Klinger (75) 
states that the number of deaths from permitted abortions is currently 2 or 3 
per year. The number of deaths resulting from spontaneous abortion or abor
tion performed without permission is higher, reaching 20 to 25 annually. 
Before induced abortion was legalized, the mortality rate was much higher, 
with 80 to 100 women dying yearly from complications of illegal abortion. 
Special investigations by Hirsehler (76) indicated that the case fatality ratio 
for the period 1957-58 was 0.0056 percent calculated on the basis of 15 
deaths following 269,000 abortions. For the following 4-year period 1960
1963, the ratio dropped to 0.0031 percent, or 21 deaths among 670,000 
legal abortions (77). 

In Czechoslovakia during the 1957-1960 period (78), 16 deaths occurred 
among 236,000 legal abortions giving a case fatality ratio of 0.0068 percent. 
In the following 4-year period 1961-1964, the ratio dropped to 0.0012 per
cent; there were only 4 deaths among the 140,000 cases studied in 1963 and 
1964 (56). 

Similar very low abortion death ratios are reported for Yugoslavia (79) and 
Romania (80). 

Japan. The abortion case fatality ratio in Japan in 1950-1963, given in 
Table 10, is very low. However, the case fatality ratio is not as low as one 
would expect in a country with such liberal abortion laws. One reason is that 
many abortionist-doctors underreport nonfatal abortions in an attempt to 
reduce their income taxes. 

Western Europe. The safety of legal abortion in western nations with 
restrictive laws varies according to the degree of liberality ininterpreting the 
laws, the place where abortion is performed, the stage of gestation, and the 
health of the woman. The fatality rate is declining in many countries where 
practitioners are skilled and the use of antibiotics is common practice. 

In Switzerland, for example, the abortion laws have been interpreted 
liberally in recent yeais. A large number of reasons are accepted for therapeu
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TABLE 10 

Maternal Deaths from Legal Abortion, Japan, 1950-1963 

Case Fatality 
Legal Maternal Deaths Ratio/100 

Period Abortions from Abortion Abortions 

1950-53 2,994,000 253 0.0085 
1954-58 5,723,000 334 0.0058 
1959-63 5,138,000 210 0.0041 

Source: (82). 

tic abortion. Abortion mortality for sanctioned operations has decreased in 
Switzerland, although not to the same extent as in countries with permissive 
abortion laws. Cloeren and Mall-Haifeli (81) report that while the ratio of 
abortion to births has increased from 1:20 in 1900 to 1:8 in 1960-1963, the 
case fatality ratio decreased from 2 percent (1921-1946) to 0.13 percent 
(1947-1961).* 

United States. Abortion statistics in the United States are disappointingly 
inadequate. The risks of therapeutic abortions are obviously much less than 
those labelled "criminal" despite the fact that women who seek abortion on 
medical grounds are more often pooaer surgical risks than women who seek 
abortion outside the law for nonmedical reasons. In the Professional Activ
ities Survey, or PAS (84), or 269 U.S. hospitals in 1963 and 321 hospitals in 
1964 and 384 in 1965, the records revealed a total of 2,007 therapeutic 
abortions. Two deaths were recorded, producing a case fatality rate of ap
proximately 0.1 percent. This rate is 25 times the officially computed rate in 
Japan and 100 times that in many eastern European countries, despite the 
efficiency of modern hospitals-no doubt because therapeutic cases are more 
complicated. 

The case fatality rate for criminal abortion is unknown but is estimated to 
range from 0.5 to 1percent, based on 5,000 to 10,000 deaths precipitated by 
an alleged annual 1 million or more illegally performed operations (62). What
ever the actual figure may be, it is a fact that criminal abortion is responsible 
for a major proportion of maternal deaths in the United States. Its share is 
increased as other causes of maternal mortality are becoming more control
lable. A California study (85), 1955-57, found deaths from abortion to be 21 
percent of maternal mortalities. Guttmacher (86) found in the 1961 records 
of the New York City Health Department that 47 percent of maternal deaths 
in metropolitan New York were the result of illegal abortions. A 20-year 

'For a discussion of the United Kingdom, as of 1966, see (83). 
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longitudinal study of the New York City Health Department records (87) 
indicates that abortion was responsible for an increasing proportion of ma
ternal deaths among all ethnic groups. Nonwhites and Puerto Ricans, how
ever, suffered a much higher abortion death ratio, as indicated by the data 
summarized in Table 11. Niswander (88) speculates that if therapeutic abor
tion were more readily available, there would be fewer deaths resulting from 
illegal abortion. 

TABLE 11 

Mortality Due to Abortion, by Ethnic Group, New York City, 1951-1962 

Abortion Abortion Deaths Percent of 
Deaths per 10,000 Maternal Deaths 
(Total) Live Births Due to Abortion 

All groups 
1951-53 80 1.6 26.1 
1954-56 105 2.1 35.1 
1957-59 137 27 43.6 
1960-62 154 3.1 42.1 

White 
1951-53 22 0.6 14.4 
1954-56 27 0.8 229 
1957-59 27 0.8 23.3 
1960-62 32 1.0 25.2 

Nonwhite 
1951-53 43 6.1 35.8 
1954-56 61 7.5 47.3 
1957-59 68 7.0 50.7 
1960-62 87 8.0 49.4 

Puerto Rican 
1951-53 15 4.0 44.1 
1954-56 - 17 3.1 32.7 
1957-59 42 6.4 65.6 
1960-62 35 4.7 55.6 

Source- (87, based on Table 1, p. 968). 

The Less Developed Countries.In the less developed countries the number 
of maternal deaths due to abortion is unduly high, primarily because of 
restrictive abortion laws, insufficient facilities for therapeutic abortions, and 
even greater insufficiency of trained abortionists who will perform the opera
tion outside the law. 

Most of the data on this subject comes from Latin America. The Chilean 
data in particular indicate that abortion accounts for almost two fifths of 
maternal deaths in that country. The figures below are for 1963 (22). 
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Number of live births 294,175 
All maternal deaths 803 
Maternal mortality per 10,000 live births 27.3 
Maternal deaths due to abortion 312 
Maternal mortality due to abortion/10,000 

live births 10.6 
Maternal mortality due to abortion 

(percent) 38.8 

Armijo and Monreal (89) estimate that the case fatality ratio of abortions 
performed in Chilean hospitals oscillated around 0.5 percent. The burden 
placed upon Chilean hospitals by postabortion cases has been outlined in 
Table 4. In 1 year (1960), the care of 57,368 cases required 184,000 bed
days, involving an expenditure well in excess of 1 million dollars. Plaza and 
Briones calculated the cost of saving the life of a single patient with septic 
complications to be approximately $3,000 (25). 

An interview study of 3,776 women in Santiago, Concepci6n, and Anto
fagasta calculated that from 40 percent to 54 percent of all abortions are 
hospitalized and from 26.7 percent to 40 percent of admittedly induced 
abortions result in hospitalization (22). 

A Brazilian study (90) reported that puerperal infection has been a major 
cause of maternal mortality since 1931 and that abortion is responsible for a 
major proportion of puerperal infection. From 1944 to 1962, in one Sio 
Paulo department of obstetrics, forty deaths due to puerperal infection 
occurred. Of these, twenty-four, or 60 percent, were associated with criminal 
abortion. The study reports that eighteen of forty-two patients with septic 
shock associated with criminal abortion died, producing a case fatality ratio 
of 43 percent. 

A Colombia study (59) reports a septic abortion case fatality ratio of 4.4 
percent in the Child Care Institute of Bogota (1965-66). This ratio is almost 
twenty-three times as much as the maternal mortality rate from all causes in 
the same institution (0.192 percent). 

Reports from other developing countries reveal similar findings. As already 
mentioned, Eraj (91) reported that Kenya statistics for 1964 show that abor
tion deaths were half again the number of deaths caused by malaria. 

A Malaysia report (92) on a study of 1,000 cases of abortion found that 
178 were threatened, 102 inevitable, 453 incomplete, 17 complete, 11 
missed, and 239 septic. For all types of abortion the ratio to deliveries was 
1:6.8 or 14.7 percent. Seven women died, all from septic abortion. This 
yields a case fatality ratio for septic abortion of 3 percent which is more than 
four times that for all types of abortion (0.7 percent). Apparently many of 
these cases were induced in a nonmedical setting. 
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In 1965 a special medical committee from Australia investigated the in
cidence of maternal mortality in New South Wales between 1957 and 1960. 
Abortion accounted for 51 of the 226 maternal deaths, 21.7 percent of the 
total. Criminal interference was admitted or suspected in 42 of the abortion 
deaths (93). 

A StatisticalModel for DifferentialAbortion Deaths. In 1969, Tietze de
veloped a mathematical model to calculate the relative risks to life associated 
with contraception (highly effective-the pill-and moderately effective meth
ods), pregnancy, and abortion. The data summarized in Table 12 illustrate the 
vast difference between the risks of mortality from legal or medical abortion 
versus criminal abortion. The mortality risks of medical abortion are un
doubtedly slight, and, in fact, equal the risks reported for oral contraception 
(3 per 100,000 users). Tietze concludes that the most rational procedure for 
the regulation of fertility is the development of a safe, though less than 
100-percent-effective, program of contraception and the creation of a permis
sive atmosphere to allow for abortion under hospital operating-room condi
tions (94). 

TABLE 12 

Mathematical Model for Maternal Mortality from Pregnancy, Induced Abortion, and
 
Contraception: Illustrative Annual Rates of Pregnancies and of Deaths
 

Associated with Contraception, Pregnancy, and Induced
 
Abortion per 100,000 Women of Reproductive
 

Age in Fertile Unions
 

Pregnancies Deaths 

No contraception, no induced abortion 40,000-60,000 8-12 

No contraception, all pregnancies 
aborted out of hospital 100,000 100 

No contraception, aborted in hospital 100,000 3 

Highly effective contraception [pim], 
no induced abortion 100 3 

Moderately effective contraception, 
no induced abortion 11,800-13,000 2.5 

Moderately effective contraception, 
all pregnances'aborted out of 
hospital 14,300 14.3 

Moderately effective contraception, 
aborted inhospital 14,300 0.4 

Source: Tietze (94). 
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EFFECTIVE CONTRACEPTION AND ABORTION 

Unquestionably, successful prevention of pregnancy through contraception 
is much wiser and safer than terminating a pregnancy through abortion. 
Nevertheless, amidst the accelerated social and economic changes in develop
ing nations, the complete avoidance of a stage of widespread abortion is 
unlikely. However, -therejis-evidence -that-highly effective.contraceptive-pro
grams, designed to reach a sizable proportion of exposed fertile females, can 
significantly limit the spread and severity of induced abortion. Such programs 
will also be effective in limiting the prevalence of resort to induced abortion 
in developed, low-fertility countries. 

Ironically, however, when contraceptive programs are instituted, there 
may be a temporary increase in induced abortions. Whether programs are 
directed at selected individuals or the community at large, initial failures are 
frequent, and those who fail often resort to induced abortion. Because a 
sizable number of women will continue to resort to abortion, policymakers 
are faced with the task of limiting or minimizing the hazards of abortion for 
both humanitarian and public health reasons. 

The following discussion focuses on two examples: Japan, a posttransi
tional society, and Chile, a transitional society. In both countries conscien
tious efforts to limit induced abortion have been undertaken. 

Japan 

Japan in the 1950's was confronted with widespread abortion. For every 
ten women of reproductive age, one or more experienced abortion each year. 
This problem was widely discussed by experts in demography, economics, 
sociology, and medicine. The major concern was that large numbers of Japa
nese women continued to resort to induced abortion despite the availability of 
improved contraceptive -methods. 

Intensive educational or "guidance" programs were instituted to promote 
fertility decline through contraception rather than induced abortion. A report 
by Koya (11) presents the results of an experimental project in six commu
nities after exposure to 5 years of intensive "guidance" effort. Selected find
ings of this program are summarized in Table 13. The trends of pregnancies 
and abortions are depicted in Figure 5. From the original tables and the 
report, the following observations can be made: 

1. The guidance program was intensive and reached a sizable proportion 
of the couples. 

2. There was a pronounced drop in the birth rate, the pregnancy rate, and 
the induced abortion rate. 

3. The trend of decline differed for each rate. There was a progressive 
drop in the birth rate over the years, indicating a successful combination of 
contraception and induced abortion. The pregnancy rate began first to in
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TABLE 13 

Reproductive History of Japanese Women in Six Communitiesa in Relation 
to the "Guidance" Contraceptive Program, 1950's 

One Year First 
Reproductive before Year of Second Third Fourth Fifth 

Variable Guidance Guidance Year Year Year Year 

Couples 

guided 2,194 2,230 2,219 2,183 1,686 1,645 

Live births 435 401 287 227 147 95 

Birth rate 27.4 25.6 18.2 14.2 11.1 10.0 

Pregnancy 
rate 37.3 49.0 28.6 21.5 17.3 9.9 

Induced 
abortion/ 
100 wives 6.3 9.2 8.6 6.6 4.9 2.1 

Induced abor
tion/lO0 
pregnancies 21.9 30.0 36.5 36,0 33.5 24.8 

aCondensation of five studies conducted in the 1950's 

Source: (11). 

crease and then to decrease progressively as did the induced abortion rate. 
This pattern suggests that when the contraceptive guidance program was 
launched, there were a number of initial failures. Some women seem to have 
accepted pregnancy, and others were determined to terminate pregnancy by 
induced abortion. However, the abortion rate continued to be higher than in 
the preguidance year until the fourth year of the guidance program, In Koya's 
words: 

... it took five years to achieve any really gratifying results ... Since it 
takes experience and skill to practice contraception successfully, failure 
rates are bound to be high until these are acquired. This is the explanation 
for the increase in induced abortion at the initial stages of the guidance 
program. 

4. The increase in the abortion-to-pregnancy ratio is due to the humber of 
pregnancies (the denominator) decreasing at a faster rate than did the number 
of abortions (the numerator). Properly interpreted, this ratio is another ex
pression of the success of the guidance program. 

Chile 

In Chile concern over increasing induced abortion became manifest around 
1962, triggering a series of epidemiological studies to identify and character
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Figure 5. Trends of pregnancies and abortions during 5-year guidance program in 
Japan.

Source: (Ii). 

ize the problems related to induced abortion. This concern originated among 

authorities at the University of Chile but soon spread to official governmental 
agencies. The position of the Chilean government was expressed by the Min
ister of Health at the inaugural session of the Eighth World Conference of the 
International Planned Parenthood Federation in Santiago, Chile, in April
1967. Included were tie following points (95): 

1. Induced abortion is a serious public health problem. Action to control 
abortion and to offer alternative birth control is an 
imminent necessity. 

2. Decisions regarding the limitation andor spacing of children should be 
made by free and responsible individual citizens. 

3. Educational programs revealing all existing safe and efficient methods 
of contraception are needed to broaden the range of free choice. 
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Intensive educational programs were sponsored for both professionals and 
others who were immediately involved in action programs, as well as the 
general public. Similarly, a number of research and action-oriented projects in 
methods of prevention and control of induced abortion were initiated. For 
the purposes of this paper, a recent report of such a research experiment is 
selected for consideration (96). The report included the results of a 39-month 
contraceptive campaign, principally using intra-uterine devices (LUD's), which 
was aimed at reducing the rates of birth and induced abortion. The study was 
initiated in the western district of Santiago in 1964 and is still under way. 
The report covers the period from April 1964, through June 1967. 

The program of contraceptive education started in both the hospitals and 
in the community at large. The contraceptive services included IUD insertions, 
which were done immediately or soon after an abortion or a delivery, as well 
as after menses for some women. Other methods were offered, but this report 
concentrates on the IUD program. 

The number of women who accepted the pill totalled 432; those who 
accepted the IUD totalled 20,416 or approximately 18.5 percent of the total 
fertile women in the area. The birth rate dropped from over 40 per 1,000 
population in 1964 to 28.7 in 1966. Although Viel had calculated this rate to 
be 73 percent of the preprogram rate in 1963, the curve indicated that the 
birth rate was already on the decline. Nevertheless, it is evident that this 
program further hastened fertility decline. So far, the program has had a most 
significant effect on induced abortion, calculated as a reduction from 31 to 
50 percent. 

From this and similar programs, the Chilean authors concluded that great 
effort and substantial expense is necessary to make general a widespread and 
effective program of contraception. One author has argued that at least 10 to 
15 percent of the fertile women need to be protected in order to obtain a 
reduction in induced abortion and the birth rate (28). 

ContinuedAbortion 

The studies from Japan and Chile illustrate that the high rate of induced 
abortion does not respond immediately to the increasing availability of effec
tive contraceptives. On the contrary, there appears to be a delayed reaction 
between contraceptive program effectiveness and abortion decline. Several 
reasons for the continued use of induced abortion during an intensive contra
ceptive program deserve mention. 

During the stages when abortion is widely used, either legally as in Japan 
or illegally as in Chile, many women become "abortion minded." This atti
tude is a catalytic result of the modernizing influences which foster upward 
social mobility. Small family size is perceived as a prerequisite for fulfilling 
these aspirations. Because of the short supply or failure of contraceptives, 
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induced abortion is perceived as the means to limit family size. Furthermore, 
many studies from various countries indicate that women who have previ
ously experienced one or more induced abortions have a proclivity to con
tinue this method of birth control.* Even when effective contraceptives be
come available, this group of vulnerable women may continue to rely on 
induced abortion as a "tried and true" method of family planning. 

Another reason may be that the continued use of induced abortion reveals 
itself as something of a cohiort phenomenon. In the early stage of transition, 
the socially mobile, upper stratum of society adopts small family-size norms 
more readily and frequently resorts to induced abortion to limit births. With 
a rise in educational levels and a stabilization of family-size norms, this group 
turns increasingly to contraception. Yet while the need to resort to abortion 
decreases for the upper stratum, the abortion wave is maintained, often at an 
epidemic level, because each of the lower strata cohorts also pass through a 
stage of abortion-proneness. The upper-middle, lower-middle, upper-lower, 
and lower-lower strata replace each other progressively as cohorts vulnerable 
to induced abortion. This process can continue for long periods of time and 
can be controlled through vigorous contraceptive programs instituted in such 
a way that the vulnerable strata are reached.t 

Finally, when abortion becomes widely accessible-as in eastern Europe 
with the sanction of the law or in Latin America without it-there is generally 
an inclination to relax contraceptive efforts. 

THE NEED FOR LIBERALIZING ABORTION LAWS 

This study of abortion in the demographic transition leads to the conclu
sion that the liberalization of abortion laws is needed to protect maternal and 
child health in both transitional and posttransitional countries. A legal en
vironment that not only permits "abortion on demand" in a medically ap
proved setting but also provides a supporting structure for abortion would (1) 
accelerate the transition in high-fertility countries, (2) maintain or increase 
fertility decline in low-fertility countries, and (3) attenuate the social discrim
ination typical of practice under restrictive abortion laws. The question today 
is not whether women should resort to induced abortion; it is obvious that 
many do, regardless of the law, the danger, or other factors. The appropriate 
question asks which policies would best cope with the public health and 
social aspects of induced abortion. 

*See (23; 53; 54, Sadvokasova's study). 
IA similar hypothesis, as applied to Latin America, has been proposed by Requena 

(40). 
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IncreasedQdturalTolerance ofA bortion 

In many countries cultural tolerance of abortion is increasing despite the 
historical opposition of several organized religions. At this point it might be 
well to review the attitudes on abortion of major world religions. 

Judaism. According to Guttmacher (97) "unequivocal moral and legal 
antipathy to abortion originated with the Hebrews." He also indicated that 
this attitude was inherited unmodified by Christianity. 

In a recent article Rabbi Jakobovits (98) presents a relatively more liberal 
view of the Orthodox Jewish position on abortion. According to Jakobovits, 
abortion is not equated with murder, and the Talmud permits abortion when 
the life of the mother is at stake; however, he states that later rabbinical 
writings clearly forbid abortion on "humanitarian" and eugenic indications. 

The practice of induced abortion among Jewish women is more liberal 
than can be presumed from the official position of Judaism. Hospital studies 
in the United States have shown a higher abortion rate among Jewish women 
than among Protestants and Catholics (99). A study in Israel (100) indicated 
that the national average of abortions per 1,000 live births for 1952-53 was 
150 (100, 101). 

Roman Catholicism. It is a common belief that the Roman Catholic 
Church categorically condemns abortion. History, however, will attest that 
there has been dissension on the issue. Tertullian, the powerful Roman theo
logian circa A.D. 240, classified deliberate abortion as murder; St. Augustine 
echoed the same sentiment 300 years later. However, induced abortion before 
animation of the fetus was not condemned by all of the early Church fathers. 
The critical point has always been the indeterminancy of when during gesta
tion "the infusion of the soul" occurs (102), after which stage the unbaptized 
child cannot enter heaven. 

Today some of the more liberal clergy, following Thomas Aquinas in this 
respect, are upholding the theory of delayed animation, but this theory isyet 
to be accepted by the central hierarchy of the Church (103, 104). 

Available data illustrate the difference between the belief system and 
actual practice. For example, Table 14 provides a comparison of attitudes 
toward family planning by religious affiliation in the United States and Aus
tralia. 

Abortion is a method of limiting family size in allegedly Catholic coun
tries. Table 15 presents a study from Mexico. 

The outcome of 2,617 pregnancies during 1962-63 in the predominantly 
Catholic community of Qumta Normal, Chile, were studied (23). The induced 
abortion rate was 23.4 percent among Catholics, 13.8 percent among
"others," and 27.2 percent among those listing no religion. Hutchinson pro
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TABLE 14 

Opinions and Attitudes toward Specified
 
Aspects of Family Planning
 

Place, Year, Question, 

Number.m.Sample 


U.S.-Gallup Poll, 1967 

Q. 	Would it be all right for a woman 
to have pregnancy interrupted: 

(a) If the pregnancy seriously en
dangered the woman's health 
Roman Catholic (1,561) 
Protestant (4,411) 

Jewish (168) 


(b) If the woman had been raped. 
Roman Catholic (1,561)-
Protestant (4,398) 
Jewish (168) 

(c) If the couple could not afford 
another child. 
Roman Catholic (1,557)
Protestant (4,405) 

Jewish (168) 


Australia-Public Opinion Poll, 1968 

Abortions should be made legal or 
allowed in certain circumstances. 
All respondents 
Anglicans 
Roman Catholics: 

Strong church goers 
Moderate church goers 
Infrequent church goers 
Never go 

Source: (105). 

Yes or 

Approve 


75 

89 
98 

62 
74 
93 

18 
25 
52 

64 
69 
49 
33 
50 
67 
79 

(percent) 

No or No 
-Disapprove -Opinion' 

19 6 
7 4 
1 1 

27 11 
18 7 

3 4 

77 5 
70 5 
41 7 

27 9 

vides an example from Brazil in which 1,728 married women experiencing 
live birth admitted to induced abortion in the following percentages (106): 

Catholic-nonpracticing 
Catholic-semipracticing 
Catholic-practicing 
Protestant 
Jewish 
Espirita 

Percent 

9.8 
10.9 
3.2 
8.7 
14.3
 
8.7 
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Percent 

Other credos 6.7 
No religion 19.2 

Protestantism.Abortion is not categorically condemned in Prostestantism, 
but neither is it liberally permitted. According to the 1966 pronouncement 
by the National Council of Churches of Christ in the United States (107), 
"Protestant Christians are agreed in condemning abortion or any method 
which destroys human life except when the health or life of the mother is at 
stake. The destruction of life already begun cannot be condoned as a method 
of family limitation." However, certain denominations have taken more per
missive stands (108, 109). In perhaps the most permissive statement of all, 
the 1968 American Baptist Convention urged that legislation be enacted to 
provide (a) "That the termination of a pregnancy prior to the end of the 
twelfth week or first trimester be at the request of the individual(s) con
cerned and be regarded as an elective medical procedure governed by the laws 
regulating medical practice and licensure"; and (b) "After that period, the 
termination of a pregnancy shall be performed only by a duly licensed physi
cian at the request of the individual(s) concerned, in a regularly licensed 
hospital for one of the reasons as suggested by the Model Penal Code of the 
American Law Institute .... Further we encourage our churches to provide 
sympathetic and realistic counseling on family planning and abortion" (110). 

Islam. Islam is liberal in theory whereas in practice Muslim countries are 
much less tolerant of abortion. The masses of Muslim people are not aware of 
the liberal position of their religion because it has not been publicized; and 
because conservative members of the religious hierarchy have imposed uni
maginative and restnctive interpretations of the Islamic tradition. 

TABLE 15 

Induced Abortion by Religion, Mexico a 

Women Who 
Women Provoked 

Religion Interviewed Abortion Percent 

Catholic 937 287 30.6 
Other or none 63 20 32.7 

Total 1,000 307 30.7 

aThe exact date of the survey is not given. 

Source: Based on interviews of 1,000 women patients of the clinic of the Asociacion 
Mexicana Pro-Bienestar de la Famlia (50). 
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According to Islamic teaching, the fetus is not instilled with a soul until 
some time after gestation begins. The Koran describes various successive 
stages through which the fetus must pass before it becomes a complete hu
man being.* The period for these stages is not categorically fixed, but there is 
one entry in the Bukhary (111), a leading collection of the Prophet's Tradi
tion, indicating that the soul does not enter the body of the fetus until the 
eightieth day of.gestation,_and_ other sources-extend -this-period-to-.1-20 days. 
In recent writings the longer period has been cited to permit "justifiable" 
interruption of pregnancy. Beyond this point interruption is considered in
fanticide since it will destroy a human being complete with body and soul. 

A Fatwa, or an authoritative religious judgment, was issued by Sheikh 
Abdul-Majid Salim, the Mufti of Egypt in 1937, that abortion is permissible 
before the fetal movements occur (112). To avoid indiscriminate abortion 
practices, the Mufti urged invoking "health" reasons. However, these need 
not be the only reasons for abortion; other welfare reasons can be equally 
invoked as long as the procedure is performed early in pregnancy. The Fatwa 
also gave sanction to all types of contraception, although it was emphasized 
that there be an awareness of human dignity at all times. 

Hinduism. Hinduism does not favor abortion as A method of terminating 
unwanted pregnancy. The Mahabharata stated that letting a women's Rtu 
[fertile period] go waste was the same as embryo-murder (113). Another 
statement suggests the restrictive attitude of Hinduism toward abortion: "The 
killer of a priest, or destroyer of an embryo, casts his guilt on the willing eater 
of his provisions .. - " (114). 

Nevertheless, very few people in India are aware of this view, and abor
tion is practiced by an increasing proportion of Indian women. In a sample 
survey of women in Bombay (115), 16.1 percent approved of abortion for 
economic reasons or as a woman's right. The foremost reason for disapproval 
in the remaining 83.9 percent was that the operation was harmful to the 
mother's health. 

Countrieswith RestrictiveAbortionLaws 

There is considerable variation among nations with regard to both the 
extensiveness of induced abortion and the liberalization of abortion laws. 

*We placed him A lump [fetus] ; Then
 
As a drop of seed We developed out of that lump

In a safe lodging Bones, and clothed the bones
 
Firmly affixed; With flesh;
 
Then fashioned we Then we produced it
 
The drop into a clot As anothercreature
 
Then of the clot So blessed is God
 
We developed The Best to Create!
 

(XXIII-12-13-14) 
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Whereas the primary effect of liberalized abortion laws in posttransitional, or 
modernized, countries is to enhance maternal and child health, in transitional 
countries it appears to be also an integral part of speedier fertility decline. 

In nearly all transitional countries, with the recent exception of Tunisia 
and possibly mainland China, the existing abortion laws are highly restrictive. 
Restrictive laws have probably curtailed the overall number of induced abor
tions, but there are large groups of fertile females in, all developing countries 
who are so resolutely determined to limit family size that an illegal abortion 
is deemed preferable to an additional child. The ever-increasing number of 
abortions performed beyond the protection of public laws and outside the 
safety of adequate medical facilities has created a serious health problem-as 
well as the problems created by a situation in which many women who do 
not want'an expected child fear the repercussions of an illegal abortion. 

Although fewer in number and significance, illegal abortions in the more 
developed countries create the same health problems as those in transitional 
countries. In several west and south European countries and in most of the 
United States, therapeutic abortion for medical reasons only is the sole legal 
basis for terminating a pregnancy. 

The United States. In the United States the letter of the law varies con
siderably from state to state, but the general tone of abortion laws has been 
overwhelmingly restrictive. As of 1967, abortion was illegal in forty-five 
states, unless necessary to preserve the life of the woman; and in seven states 
to prevent the birth of children with high risks of mortality or deformity 
(116). 

In 1959 the American Law Institute proposed a Model Penal Code to 
modify abortion laws. This code would allow abortion by licensed physicians 
in cases where (a) there is substantial risk that the mother's physical or 
mental health may be impaired; (b) the child would be born with serious 
physical or mental defect; or (c) pregnancy is the result of rape or incest 
(117). Among both professionals and the general public, attitudes toward 
acceptance of this code are growing more favorable (118). Based on the 
recommendations of the American Law Institute, five states-California, 
Georgia, Maryland, Colorado, and North Carolina-modified their abortion 
laws in 1967 and 1968. Early in the 1970's a movement began in several state 
legislatures to make abortion a decision of a woman and her physician; indi
cating that opinion and policy may be going beyond the Model Penal Code. 

One of the inevitable results of restrictive abortion laws is a lack of abor
tion statistics in the United States. The data reported by hospitals concern 
only "therapeutic abortions" for which in recent years an approximate ratio 
of 2 therapeutic abortions per 1,000 live births has been repoited (119) 

The data available on the total number of abortions in the country is 
unreliable and is based mainly on "informed guesses" or indirect methods of 
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measurement. Thus, Hall (119) estimated that the ratio of illegal to hospital 
abortions is 100:1. This figure may be compared to a ratio of 4:1 in Den
mark, where laws have been liberalized. A committee of the Arden House 
Conference on Abortion reported in 1955 (62) that "a plausible estimate of 
the frequency of induced abortion in the United States could be as low as 
200,000 and as high as 1,200,000 per year." Based on the studies of the 
Institute for Sex Research,-Kinsey .(62, pp.- 50,- 54)-estimated-that--among 
white females 10 percent would have at least one induced abortion before the 
age of 20 and 22 percent before age 45. 

Another result of the restrictive laws is the disgraceful inconsistency of 
various hospitals in interpreting or implementing the written law. One condi
tion may be accepted as indication for abortion by one hospital and flatly 
refused as illegal by another hospital in the same city or state. Guttmacher 
(97) in a provocative critique of the existing laws reported that the abortion 
committee in a large hospital in Harlem allowed ninety-eight therapeutic 
abortions. The indications were in accordance with the law in only thirteen 
cases. In the remaining eighty-five cases, the committee "at least bent the law, 
if'it did not fracture it." 

A most serious aspect of the restrictive laws is the discriminatory nature of 
their application. Gold et al. (87) report that the incidence of therapeutic 
abortion is five times greater among whites than nonwhites, and twenty-six 
times greater among whites than Puerto Ricans in New York City. They also 
noted the higher occurrence of therapeutic abortion among private (mainly 
white) than "ward" patients (mainly nonwhite). (See Tible 16.) In a recent 
review of therapeutic abortion research, Lyon (120) observed that the "af
fluent woman is much more likely to be aborted than her indigent sister." 

Although not strictly legal, psychiatric indications have been increasingly 
invoked as reasons for abortions all over the country. These reasons are 
invoked much more frequently for private patients who can afford the 
psychiatric consultation and a place in a hospital. In the New York City 

TABLE 16 

Therapeutic Abortion per 1,000 Live Births 
in Several New York Hospitals 

Type of Hospital Service 1951-53 1960-62 

Proprietary 6.3 3:9 
Voluntary: 

Private service 3.6 2-4 
General service 1.9 0.7 

Municipal 1.2 0.1 

Source: (87). 
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study, illustrated in Figure 6, mental disorders account for two thirds of all 
abortions in proprietary hospitals, which have the highest abortion-ratio, and 
only one third in the ward services of municipal and voluntary hospitals, 
which have the lowest abortion ratio. These studies lead Lyon (120) to con
clude that abortion for psychiatric reasons is the exclusive "luxury of the 
rich." * 
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Figure 6. Medical reasons for therapeutic abortions by type of hospital, New York 
City, 1954-1962. 

Source: (87, Table 9). 

So long as the actual practice of abortion in American hospitals is inequi
,table, inconsistent, and largely extra-legal, we can expect a continually large 
number of abortions to be performed outside the legal hospitals. 

Countrieswith LiberalizedAbortion Laws 

Among northern European countries, the liberalization of abortion laws 
began within the last few decades-first, Iceland in 1935; then Sweden in 
1938; Denmark in 1939; Finland in 1950; and Norway in 1960. Further 
liberalization occurred in Sweden in 1946 and again in 1963; and in Denmark 
in 1956. Although the letter of the law differs from country to country, 
abortion is generally permitted for five indications: medical, medicosocial, 
sociomedical, eugenic, and humanitarian. By permission of the National 

*HUll provides some interesting explanations of this double standard based on the 
type of patient, available resources, and patient-physician rapport in private and public 
practice (116). 
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Board of Health or by two physicians' certificates, Swedish law permits abor
tion for the following indications (121): (a) illness or weakness, either physi
cal or mental; (b) a medical-social indication; (c) anticipated weakness, if the 
pregnancy and additional child are likely to lead to serious physical or mental 
sequelae; (d) impregnation occurring under the gross invasion of the female's 
freedom of action; and (e) a genetic indication of hereditary risk. (If the 
motier is the risk, she mustbe sterilized at the time of abortion.) 

EasternEurope. The liberalization of abortion laws in most east European 
countries during the 1950's was tantamount to making abortion a legal right 
of women. In effect, the old laws were removed and public measures to 
support the practice of abortion were adopted. 

Abortion laws in the U.S.S.R. were liberalized as early as 1920, but restric
tions which prohibited abortion except for medical indications were intro
duced in 1936. In 1955, however, a reliberalization took place, and aboition 
has been a legal method of terminating unwanted pregnancies since that time. 
Abortion laws were also liberalized in Poland, Hungary, Czechoslovakia, 
Bulgaria, and Yugoslavia. By 1960, only East Germany and Albania, among 
all Soviet-bloc countries, had not followed the Russian example (122). 

In Hungary abortion is permitted for medical, psychiatric, and fetal indica
tions; for social and family circumstances; and, simply, if any applicant insists 
on the interruption of pregnancy. In Czechoslovakia abortion is permitted for 
(a) women of advanced age; (b) mothers of at least three children; (c) loss or 
disability of husband; (d) disruption of family life; (e) endangering the living 
standard, especially if the woman is a major supporter of the family; (f) 
unmarried women; (g) pregnancy resulting from crime or violence. In other 
socialist countries, indications are formulated in less specific terms. In Poland, 
for example, abortion is permitted in instances where pregnancy constitutes a 
serious threat to the social position of the woman; and, in Yugoslavia, for 
"grave personal or material circumstances" (53). 

Japan. In Japan, the legitimation of induced abortion occurred in 1948 
when the Eugenics Protection Law was liberally amended. The reader may 
refer to the earlier discussion for further information concerning the nature 
and impact of liberalized abortion laws in Japan. 

Effect ofLiberalizationon the Incidence ofAbortion 

The immediate and most obvious result of abortion law liberalization-or 
removal-is an increase in the number of legal abortions and, therefore, a 
decrease in abortion morbidity and mortality. After liberalization, a process 
of replacement typically sets in whereby women who would have had an 
illegal abortion now turn to hospitals and clinics. In addition, the appeal of 
abortion is enhanced by the removal of legal taboos, and abortion cases are 
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more accurately reported. The tremendous increase in both the number and 
rates of legal abortions in European countries with liberalized abortion laws 
in indicated ii Table 17. In Hungary, for example, the number of abortions 
has actually exceeded the number of live births in recent years. 

The trend of abortion practices in selected areas is depicted in Figure 2. In 
northern European countries, a striking rise took place in the early 1940's, 
followed by the curves' leveling off in the 1950's. The curves for east Euro
pean countries, where liberalized abortion laws became effective in the mid
1950's, depict a similar pattern for the 1950's and 1960's. Japan's curve is 
similar to that of eastern European countries, even though the earlier phases 
were not plotted because of inadequate data. The differences in patterns of 
abortion incidence over time between areas with liberal laws and those with 
restrictive laws is dramatized in the same figure. Since 1937 increases in the 

TABLE 17
 

Legal Abortions and Abortion Ratio per 1,000 Live Births 

Abortion Abortion Abortion 
Year Abortions Ratio Abortions Ratio Abortions Ratio 

Sweden Denmark Finland 

1939 439 5 484 7 
1940 506 5 522 7 
1941 496 3 519 7 
1942 568 5 824 10 
1943 703 6 977 12 
1944 1,088 8 1,286 14 
1945 1,623 12 1,577 17 
1946 2,378 18 1,930 20 
1947 3,534 28 2,240 24 
1948 4,585 36 2,543 30 
1949 5,503 45 3,425 43 
1950 5,889 51 3,909 49 
1951 6,328 57 4,743 62 3,007 32 
1952 5,322 48 5,031 65 3,327 35 
1953 4,915 45 4,795 61 3,802 42 
1954 5,089 48 5,140 67 3,699 41 
1955 4,562 43 5,381 70 3,659 41 
1956 3,851 36 4,522 59 4,090 46 
1957 3,386 32 4,023 53 4,553 52 
1958 2,823 27 3,895 52 5,274 65 
1959 3,071 29 3,587 48 5,773 69 
1960 2,792 27 3,918 51 6,188 75 
1961 2,909 28 4,124 54 5,867 72 
1962 3,205 30 3,996 51 6,015 74 
1963 3,528 31 3,971 48 5,616 68 
1964 4,671 38 4,527 54 4,919 61 
1965 6,245 51 5,190 60 4,783 61 
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TABLE 17 (Continued) 

Abortion Abortion Abortion 
Year Abortions Ratio Abortions ,Ratio Abortions Ratio 

Hungary Yugoslavia (Slovenia) Czechoslovakia 
(in 1,000's) (in 1,000's) (in 1,000's) 

1950 1.7 8.7 
1951 1.7 8.9 
1952 1.7 9.1 
1953 2.8 13.5 1.5 5.5 
1954 16.3 72.9 2.8 10.5 
1955 35.4 168.3 0.4 125 2.1 7.9 
1956 82.5 427.9 0.8 25.4 3.1 11.8 
1957 123.3 737.4 2.2 73.1 7.3 28.9 
1958 145.6 919.2 4.7 166.7 61.4 261.3 
1959 152.4 1,007.9 6.4 225.4 79.1 364.5 
1960 162.2 1,107.2 8.2 295.0 88.3 406.4 
1961 170.0 1,210.8 9.3 320.7 94.3 431.8 
1962 163.7 1,258.3 9.5 327.6 89.8 412.9 
1963 173.8 1,313.7 9.4 321.9 70.5 298.7 
1964 184.4 1,395.9 9.4 321.9 70.7 293.2 
1965 180.3 1,355.6 9.9 322.5 79.6 343.7 

Source: (123). 

abortion ratio have been gradual and moderate in Chile. Yet, in spite of Chile's 
epidemic level of abortion during the past few decades, serious efforts to 
legalize abortion have been made only recently. The trend for New York 
City, while gradual and moderate, reveals a shrinking therapeutic abortion 
ratio which continues to be drastically lower than that in the other areas. 

Effect ofLiberalizationofAbortion Laws on the Birth Rate 

There are various measurements by which the effect of liberalized laws can 
be determined. Tietze used the birth rate; Fredericksen and Brackett (124) 
prefer the effect on total fertility; and Muramatsu (15) used a mathematical 
formula to calculate the number of births which could have resulted had 
abortion not been practiced. It must be acknowledged that neither of these 
methods can unequivocally attribute the observed effect to induced abortion 
alone. In this overall presentation, the birth rate will be used. 

Natality trends in various countries are compared in Figure 7. The lower 
part of the figure compares countries which liberalized their laws in the late 
1940's with two countries which did not, the United States and Italy. The 
upper part of the figure gives a similar comparison between east European 
countries and the United Kingdom. From these comparisons, it becomes 
evident that the permissive countries have enjoyed a marked decline in their 
birth rate in comparison with restrictive countries. It also appears that the 
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Figure 7, Changes in birth rates in two sets of countries (base years-period when 
abortion policies were liberalized). 

Source: (123). 

amount of natality decline is related to the extent of liberalization. Japan has 
the most impressive decline. Next in magnitude of decline are the east Euro

pean countries. In contrast, countries with restrictive abortion laws could not 

bring down their natality trend to the same extent within comparable periods 
of time. On the contrary, some of the countries showed a slight, though 
temporary, increase in the trend in the same period. 
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Of special interest are the two eastern European countries, Albania and 
East Germany, which did not liberalize their laws and did not experience any 
appreciable decline in natality. Tietze (123), whose data for Europe have 
been updated and used for a part of Figure 7, feels that the difference in 
natality trends between the two groups of countries is sufficiently striking 
and that, with the demographic and social similarities between these coun
tries, he concludes that "the legalization of abortion has had a depressant 
effect on the birth rate in most of the countries concerned." 

IMPLICATIONS FOR POLICY 

This study has emphasized two major themes for policy formation. First, 
there is no question that prevention of pregnancy through effective contra
ception is much wiser and safer than termination of pregnancy through abor
tion. Second, for reasons that vary from one country to another with the 
dynamics of fertility transition, a margin of induced abortion is to be antici
pated and provided for. It follows that the most rational procedure for the 
regulation of fertility and, hence, population growth, involves both (a) the 
development of aggressive and effective contraceptive programs, and (b) the 
creation of a permissive atmosphere wherein abortion is widely available and 
performed in the safety of adequate medical facilities and with the sanction 
of law. 

Inasmuch as abortion is a crucial ramification of the so-called population 
problem, responsible policymakers can no longer afford to ignore the demo
graphic, economic, and health consequences of restrictive abortion laws. 
When the motivation to limit fertility is high and even the most effective 
contraceptive methods frequently fail, such antiquated laws serve to encour
age rather than curb the many abuses of induced abortion. At a minimum, 
policymakers should move immediately to recognize the personal nature of a 
decision to abort an unwanted pregnancy, and to respect the discretion of the 
woman and her physician. In developing countries where the many problems 
of illicit abortion are coupled with those of high fertility and overburdening 
population growth, policymakers may be forced to pursue a more rational, 
more imaginative, and perhaps even drastic course. While the particular issues 
raised by abortion abuses, unwanted children, and excessive population 
growth may differ from country to country, in nearly all countries the policy 
decisions required to treat these issues will entail the following steps: 

1. Policymakers must recognize that induced abortion is a popular and 
universal practice which poses profound problems for societies and individ
uals alike. Beyond doubt, abortion is a worldwide problem. The nature and 
extent of the problem, as well as its determinants and solutions, differ from 
one group of countries to another. 

The transitional societies face by far the worst dilemma of all; they have a 
problem every way they turn. On the one hand, if they do not have a 
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sufficient number of abortions, their transition to low fertility will be crit
ically retarded. On the other hand, unless pohcymakers sanction abortion law 
reform, criminal abortions-provoked by amateurs under dangerous condi
tions-will mount and foster an extremely serious public health problem. A 
deluge of complicated cases will continue to overburden the already inade
quate and insufficient medical services that are needed for so many other 
purposes. 

The problem m posttransitional countries that still have restrictive laws is 
twofold. There is a serious probl6m of illegal or criminal abortion with all the 
consequent social, psychological, and racketeering abuses There is also the 
problem of inconsistent implementation of ambiguous and outdated laws, 
very often favoring the wealthy and not the poor who most need relief. 

Finally, in posttransitional countries with liberalized laws, abortion prev
alence persists despite the fact that contraceptives are widely available. 

In all three categories of countries, therefore, policymakers should give 
immediate recognition to the problem of induced abortion and should plan to 
phase it out rather than pretend it does not exist. 

2. Whereas the primary goal of every fertility regulationprogram isthe 
prevention of pregnancy through effective contraception, policymakers 
should recognize that contraceptive failures do occur. In such cases, legal 
abortion is the only rational alternative to the birth of an unwanted child. 
Policies providing abortion services are needed to ensure that the procedure is 
performed safely, inexpensively, and without discrimination. 

3. Countries which have already liberalized their abortion laws and those 
which will do so in the fiture should be warned against overreliance on 
abortion to solve fertility problems. Abortion should be but one option in the 
pursuit of fertility control. 

4. In all cases,,intensive education-guidanceprogramsmust be established. 
These programs are necessary to aid a smooth transition from abortion
mindedness to the achievement of balanced national and community family 
planning programs. 

5. Both field and clinical research is needed to providepolicymakerswith 
accurate, up-to-date information about the dynamics of abortion. This is an 
area that should receive higher priority than ever before. Basic and applied 
research is needed in many areas, of which the following is only a partial list: 

(a) Research in the epidemiology of abortion. Intensive and extensive 
research is needed to characterize the problem of abortion and its jdeter
minants in various cultures. Of particular significance is how developing coun
tries can accomplish their demographic transition without precipitating an 
epidemic wave of abortion. 

(b)Contraceptiveresearch. There is great need to continue and expand 
basic research to increase the effectiveness of existing contraceptives, to re
duce their side effects, and to develop new methods which are safe, more 
effective, easily administered, socially and aesthetically acceptable, and, 
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above all, do not require continued motivation. All methods should be sub
jected to rigorous epidemiologic evaluation before general use. 

(c) Communications research. While it is advisable to liberalize or 
repeal abortion laws, continued research is needed in methods-of reaching the 
target population or population at risk of abortion (women with unplanned, 
unwanted pregnancies) with advice on the benefits of preventive, contra
ceptive-methods. 

(d) Research on abortion techniques. Since we will have to live with 
abortion, research is needed to improve existing methods of pregnancy ter
mination and to develop new methods that are easier, safer, less expensive, 
and that do not require hospitalization. Research on nonsurgical methods of 
abortion that can be used immediately upon suspicion of an unwanted preg
nancy and that do not require the direct assistance of highly skilled medics 
should be undertaken. 
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XIV 
Opinion, Ideology, and Population 

Problems-Some Sources of Domestic 
and Foreign Opposition to Birth Control 

J. Mayone Stycos 

The success of efforts to deal with the problem of world population growth 
will depend heavily on the extent to which national populations and their 
leaders are convinced of the seriousness of the problem. This study attempts 
to assess differences m opinion on population problems among nations and to 
explicate some of the sources of resistance to family planning among subna
tional groups in the western hemisphere. 

Opinion on any public issue may conveniently be classified as public or 
private opinion and according to whether it refers to the'opinion of elites or 
the general population. Data for the resulting four types are found in the 
following characteristic sources: 

Public Private 

Elites (1) Newspapers (3) Unstructured 
Books interview 

General Population (2) "Inquiring Photographer" (4) Poll type 
type interview interview 

It is usually assumed that the "private, anonymous, and confidential" 
interview provides us with the most "valid" data, or at least the data whlch 
best predict behavior. However, the public opinion of politicians or other 
public figures is certainly more predictive of their behavior than their private 
opinions which may be almost irrelevant as predictors of their behavior, just 
as the articulations of an Indian woman in the presence of her in-laws might 
be a better predictor of her fertility than her more "honest" private thoughts 
articulated to a stranger with a notebook. Unfortunately, opinion data in the 
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population sphere are heavily concentrated in category 4 (poll type surveys of 
the general population) and rarest of all in category 2 (public interviews with 
the general population). Therefore, this paper will deal only with categories 1, 
3, and 4 insofar as they relate to opinions on population size and growth on 
the one hand and to opinions on birth control and family planning on the 
other. 

THE PRIVATE OPINION OF GENERAL POPULATIONS 

Family planning proponents often utilize the results of "KAP" surveys 
(Knowledge, Attitude, and Practice of Family Planning) to demonstrate pub
lic demand for family planning. As measures of national public opinion, 
especially for purposes of international comparisons, such surveys have a 
number of limitations: 

1. The surveys are usually confined to women in the reproductive age 
groups and often to women living in relatively stable marital unions. Thus, 
the opinions of males, older women, and single women are not represented or 
are underrepresented. 

2. Each survey is customarily designed ad hoc so that question wording 
and sequence of questions are rarely the same from survey to survey. 

3. Comparisons between surveys conducted 10 to 15 years apart are often 
made without regard to time, although there may have been significant shifts 
of public opinion on population questions over the past decade. 

An unusual body of relevant international poll data that is not subject to 
these limitations has recently been made available. In 1965, the United States 
Information Agency (USIA) sponsored four questions on population in sur
veys conducted in twenty-two countries (1,2). Respondents were not told 
the sponsorship of the population questions. Local commercial survey organ
izations and local interviewers were contracted to gather over 17,000 inter
views with samples representative of the adult male and female "general 
populaition" within each of the places or categories specified in Table 1. (That 
all the Latin American samples are drawn only from the principal city of the 
nation and that all the European samples are national must, of course, be 
borne in mind when one makes cross-national comparisons.) 

PerceptionofNationalPopulationGrowth 

The first question involved the respondents' perception of national popula
tion growth: 

Is it your impression that the number of people in [survey country] is 
increasing, decreasing, or remaining about the same? 

In only five countries do more than 10 percent of the respondents fail to 
answer this question, and three of these nations are European (West Ger
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TABLE I
 

Coverage and Sampling in 1965 Surveys on Population
 

Country Places Sample Size Sample Coverage 

WESTERN EUROPE 

Britain National 1,179 General 
France National 1,228 General 
West Germany National 1,255 General 
Italy National 1,166 General 

LATIN AMERICA 

Mexico Mexico City 493 Urban 
Brazil Rio de Janeiro 501 Urban 
Venezuela Caracas 500 Urban 
Argentina Buenos Aires 507 Urban 
Chile Santiago 511 Urban 

FAR EAST 

Japan National 1034 General 
Thailand Bangkok 500 Urban 
Korea Seoul 500 Urban 
Philippines Manila 500 Urban 
Malaysia Kuala Lumpur 502 Urban 
Singapore National 509 General 

NEAR EAST AND SOUTH ASIA 

India New Delhi 500 Literate, urban 
Bombay 500 Literate, urban 
Calcutta 500 Literate, urban 
Madras 500 Literate, urban 

Iran Tehran 500 Literate, urban 
Turkey Ankara 500 Literate, urban 

Istanbul 500 Literate, urban 
Greece Athens 500 Urban 

AFRICA 

Nigeria Lagos 500 Literate, urban 
Enugu 400 Literate, urban 

Kenya Nairobi 524 Literate, urban 
Mombasa 336 Literate, urban 
Kisumu 218 Literate, urban 
Nakuru 160 Literate, urban 
Machakos/Kitui 295 Literate, urban 

Senegal Dakar 500 Literate, urban 

Source. (3) 

many, Italy, and Great Britain). In none of the less developed nations do less 
than three quarters of the respondents believe their population is growing. 
For all countries, an average (unweighted) of 86 percent believe their nation 
is growing. It is of interest that in the fastest'growing region of the world, 
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Latin America, the average (mean) is only 80.Indeed, in Caracas, in Rio de 
Janeiro, and in Mexico City there are over 10 percent who believe their 
populations are stationary or decreasing in size. On the whole, however, there 
is virtually a universal awareness of national population growth. 

Opinions on PopulationGrowth 

The sueys then ifted to three questions of opiniori: 

All things considered, do you think having a larger population would be 

a good thing or a bad thing for this country? 

How about the number of people in the world as a whole? Do you 
think an increase in the world population would be a good thing or a bad 
thing? 

All things considered, how would you feel about a birth control pro
gram to encourage people in [survey country] to have fewer children
would you approve or disapprove of such a program? 

For this set of questions there is a dramatic increase in the "no opinion" 
category. In seven of the twenty-two countries the number of "no opinions" 
exceeds 20 percent on the first of the three questions. Four of these are 
developed countries (Japan, Italy, West Germany, and France), but Rio de 
Janeiro, Kuala Lumpur, and Singapore also fall in this category. On the 

second question, referring to world population, the "don't know" and "no 
opinion" categories range from I to 41 percent, with eight countries exceed
ing 20 percent. Although cultural differences may be of some importance, we 
conclude that there are serious organizational differences among the pollsters 
in the ways in which "no answers" are accepted and recorded. To improve 
comparability, the reported USIA figures have been recomputed, excluding 
the "no opinions" from the bases used in percentages.* The nations sampled 
are grouped by continent and the unweighted averages for the three opinion 
questions are presented in Table 2. Detailed tables including the "no answers" 
are presented in the appendix to this chapter. 

The first noteworthy aspect of Table 2 is the predominance of negative 
opinion concerning world population growth (Column 2). In only one of the 
twenty-two sampled areas (Dakar) do less than half of the people with 
opinions believe such growth is a "bad thing." There is considerable variation, 
however, both within and between regions. The greatest variation is among 
the Asian nations, ranging from 95 and 91 percent in India and Turkey to 55 
and 61 percent in Bangkok and Manila. Even within Europe the range is 
great-from a low of 73 percent in Italy to a high of 92 percent in Great 
Britain. Nevertheless, and this is the second most important aspect of the 

*Of course statistical "compazability" does nothing about substantive comparability. 

Excluding the 36 percent "no responses" in Singapore along with the 4 percent in Dakar 
probably creates or magnifies systematic differences between the two universes which 
the samples represent. 
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TABLE 2
 

Attitudes toward Population Growth and Family
 
Planning, Twenty-two Countries, 1965
 

Percent Believe Percent Believe Percent Approve 
National Growth World Growth a National Birth 

a Bad Thing a Bad Thing Control Program 

Europe 
Unweighted mean 67 86 76 
Range (41-86) (73-92) (67-83) 

Near East 
Utnweighted mean 53 78 74 
Range (22-92) (61-95) (62-91) 

Far East 
Unweighted mean 53 71 82 
Range (22-81) (55-91) (62-99) 

Latin America 
Unweighted mean 29 56 74 
Range (19-38) (52-62) (61-84) 

Africa 
Unweighted mean 33 54 54 
Range (14-47) (40-61) (30-71) 

Source: (3). 

table, there is a sharp division between the figures for Africa and Latin 
America and those for the rest of the world. Only a narrow majority of the 
inhabitants sampled in the eight major cities surveyed in these continents 
believed world population growth to be a bad thing. Within the Latin Ameri
can region there is very little variation-four of five cities range within 5 
percentage points of one another. 

The first column of Table 2 reveals a substantial difference in opinion 
when respondents were asked whether they believe having a larger population 
would be a good or bad thing for their country. Far fewer regard it as bad. 
France drops by 47 percentage points, Tehran by 44, Athens by 37. Among 
major geographic regions, the proportional decline is greatest in Africa and 
Latin America. In these regions a majority of the sampled populations with 
opinions believe world population increase to be a bad thing, but most people 
believe it is a good thing for their own country.* 

*An unfortunate quahfication must be made here. Outside the European region, only 
respondents who said national growth was a good thing were asked their opinion of 
world growth; the balance was recorded as having a negative opinion on world growth. 
Therefore the proportion with a negative opinion on world growth could not be less than 
that observed for national growth. The assumption seems plausible, though by no means 
certain; more important is the fact that in Europe, where both questions were asked, the 
shifts were as substantial as in some of the other regions. 



538 RAPID POPULATION GROWTH-I 

Regarding attitudes toward birth control, a majority of the respondents in 
every survey (other than in Dakar) favor family planning, as early as 1965. 
Indeed, in every region there are more people who approve of family planning 
than who believe that their nation's population increase is a bad thing. This is 
all the more remarkable when we consider the stringent wording of the ques
tion, which refers not merely to the notion of family planning, but to the 
desirability -of "birth -controlprograms- to -encouragepeople -to-havefewer
children:" 

According to their responses to this item, countries may be divided into 
three, groups: the Far Eastern countries, three of which have over 85 percent 
approving and over 50 percent strongly approving; Europe, the Near East,and 
Latin America, where the minimum approval scarcely falls below two tliiids; 
and Africa, where the level of approval is distinctly lower. (The range in 
Africa however, is very large-from 30 percent in Dakar to 71 percent in 
Nigeria.) Latin America shows the largest discrepancy between attitudes 
toward population and toward family planning. 

If we disregard the regional classification and rank the countries from I to 
22 on each of the three items, we discover an interesting pattern-a very close 
association between rank on attitude toward national population growth and 
rank on attitude toward world population growth. To measure the degree of 
association a Spearman Rank-Order Correlation was computed, yielding a 
value of 0.835. (If there were no relation between the ranks on the two items, 
the value would be zero; if the ranks were identical, the value would be 1.) 
Thus, although most countries believe world population growth is a more 
serious problem than national, their positions vis-A-vis other countries remain 
about the same. The correlation between attitude toward national growth and 
attitude toward national birth control programs, however, is much smaller, 
0.463, suggesting that national rank on one of these items predicts poorly 
national rank on the other. If we now divide the countries into-two groups on 
each question, depending on whether they fall in the upper or lower half of 
the distribution, we emerge with the four types shown in Table 3. 

The nations against national growth and in favor of family planning 
(Group i) are, with the exception of Great Britain, non-Christian, Asian so
cieties all of whom now have active family planning programs. At the op
posite pole (Group III), the six nations less in favor of family planning and 
more in favor of national growth include two Latin American, two African, 
and two Asian states (Table 3). 

The other two categories are especially interesting. One group of countries 
(II) are rather negative to national population growth but also rather negative 
to family planning. Italy and Manila, with conservative Catholic populations, 
might be viewed as nations approving of the ends of population control but 
not of the contraceptive means. In Group IV-the reverse of the previous 
group-the Latin American cities are heavily overrepresented. Family 
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TABLE 3
 

Attitudes toward National Population Growth and toward a
 
National Birth Control Program
 

Attitude toward Birth Control Program 
Attitude toward National 

Population Growth More Positive Less Positive 

(I) (Ii) 
India Italy 
Turkey 
Seoul 

West Germany
Nigeria 

Less positive Japan Manila 
Singapore Athens 
Great Britain 

(III) (IV) 
France Rio de Janeiro 
Kuala Lumpur Kenya 

More positive Santiago Buenos Aires 
Mexico City Bangkok 
Caracas Tehran 

Dakar 

Source; (3). 

planning is approved of, but population control (a public policy of dis
couraging population growth) is not-a position expounded, for example, by 
officials of the Chilean government (4). 

Before turning to some additional information on reasons for opposition 
to -family planning, poll data on North American attitudes will help to round 
6ut thepicture of world opinion on these topics. Although not a part of the 
1965 USIA series, a Gallup poll was conducted in the same year in the United 
States. It involved a "modified probability sample" of 3,205 adults (5). A few 
of the findings are given in Table 4. 

Although the question wording is different, the United States probably 
belongs toward that end of the continuum which is concerned about world 
population growth, a position it shares with European and eastern nations as 
opposed to that of Africa and Latin America. It also appears to share in the 
universal tendency to believe that world population problems are more 
serious than national ones. 

Opposition to FainlyPlanning 

Reasons for opposition to family planning are reported only for European 
and for two African countries. Withun Europe, religious and moral objections 
were predominant only in Italy. Of the 26 percent disapproving of birth 
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TABLE 4 

North American Attitudes toward Population 
and Birth Control, 1965 

Percent who believe that: 

The rate of world population growthis a.serious-problem.. - 62- -

The rate of U.S. population growth is a serious problem. 

International communism is a more serious problem than 
world population growth. 71 

The U.S. Government should aid states and cities in birth 
control programs. 63 

Source: (5). 

control, 8 percent gave religious and 7 percent gave moral objections. In 
France, the main objection was the need for more people or soldiers (5 of the 
18 percent disapproving). In Great Britain and West Germany, the principal 
objections referred to the potential intrusiveness of government into a private 
matter; ie,, the objections were less against family planning per se than 
against the government's possible role in it. 

In "Dakar, where two thirds of the sample population voiced disapproval of 
birth control programs (52 percent strongly disapproved), the principal 
reason was that "The country needs men" (37 percent) and an additional 6 
percent gave such related reasons as "Overpopulation is no problem" and 
"There will not be enough children in Senegal." 

In Lagos, a survey in 1964 asked: 

Would you approve or disapprove of helping people learn how to limit 
the number of their children if they wish? 

Of the 401 respondents, 29 percent disapproved, and the principal reason 
reflected the Nigerians' belief that more people were needed-both in terms 
of pure quantity ("Nigeria haspleaty of land," "More people are needed to 
open up underdeveloped lands"-7 percent) and in terms of quality ("Better 
and more honest leaders, technicians, and men of science" are needed-5 
percent). Another 3 percent referred to manpower needs of industry and 3 
percent to manpower for war (6). 

If we can generalize from these examples, it appears that the small minor
ities who oppose family planning in Europe did so in 1965 either out of 
religious conviction (Italy) or, more importantly, out of fear of manipulation 
by government. In Africa, where much larger proportions of the population 
opposed family planning, most objections were based on its consequences for 
population growth. This observation is also consistent with the positions of 
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Italy and of two of the African nations in Table 3, and it reinfoices our 
earlier impression that there are important cultural differences in the way in 
which the means and ends of family planning are viewed. 

With respect to the general public then, we emerge with several conclu
sions: 

1. There is no relation between a nation's growth and a people's concern 
about that growth. In 1965 the African and Latin Ametican urban popula
tions sampled were largely unconvinced that their nations were growing too 
large, and most other nations sampled were more concerned about world 
growth than about the growth of their own nations. 

2. In most countries the means (birth control) are less controversial than 
the ends, insofar as restraint on population growth is considered a major end 
of birth control. Latin American's tend to typify the pro-natalist, pro-family
planning position. 

3. Countries most committed both to family planning and to the notion 
of excessive national growth were, with the exception of Great Britain, 
Asiatic nations wich have had substantial public family planning programs. 
Which is cause and which effect is not clear, but it is not unlikely that 
national public information programs giving attention to both means and 
ends have had considerable influence in these countries. 

THE PRIVATE OPINION OF ELITES 

So far we have been dealing with the poll returns as if the opinions of all 
individuals in a national sample are equal. For purposes of influence on 
national policy, however, they are not. Unfortunately, most KAP surveys are 
either confined to lower income classes, or contain so few upper income 
persons that independent analysis of them is not feasible. In the USIA surveys 
substantial numbers of upper-class respondents were included, but tabulations 
were done only for Latin America. Table 5 shows that the classes with the 
lowest fertility are generally the least favorable to the notion of a family 
planning program for the nation. 

Polls taken in the United States show a contrary tendency. Respondents 
with more than a high school education are markedly more in favor of the 
government's participation in family planning programs than those with a 
grade school education. Among high-school-educated Catholics, however, 
"there may be a tendency to become less liberal as income increases above 
$7,000" (8). 

Latin American Elites 

In Latin America, several recent studies have been specifically directed at 
elite groups. In Bolivia, 97 men and women from law, government, the mili
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TABLE 5 

Approval of a National Birth Control Program, by Socioeconomic 
Class, Five Latin American Cities, 1965 

Percent Who Approve 

Upper Middle- -Lower----

Buenos Aires 37 49 61 
Caracas 48 71 76 
Mexico City .60, 70 72 
Rio de Janeiroa 3 62 69 
Santiago 70- 79 78 

Number in Bases 

Buenos Aires 46 252 209 
Caracas 37 160 303 
Mexico City 35 161 284 
Rio de Janeiro 119 128 254 
Santiago 40 170 . 301 

a"No Answers" in Rio de Janeiro ranged from 12 percent of the upperclass to 20 
percent of the lower, and therefore have been removed from the bases before calculating. 
In other countries, since the total percentage of "No Answers" does not exceed 8 per
cent for any class category, the "No Answers" have been left in the bases. 

Source: (7). 

tary, journalism, education, and the clergy were interviewed from a list of 
140 "agreed on national leaders." Some representative findings are sum
narized below: 

...75 percent believe current national population growth to b6 slow or 
static.
 

... 56 percent desire national population growth to be rapid in the 
next decade. 

...74 percent believe world population growth to be a serious matter. 

...73 percent would favor a national family planning program. (9) 

In Medellfn, Colombia, a survey of 170 educators, politicians, industrial
ists, journalists, and female leaders found that although two thirds to all of 
each of these groups had used birth control, from a third to a half thought 
physicians should not prescribe contraceptives (10). This response occurred in 
a nation where, as early as 1966, almost nine out of every ten physicians 
believed that "it is the physician's duty to prescribe family planning to medi
cal cases that require them, despite the position of the Catholic Church" (11). 

A survey of 1,100 male and female adults in Lima, Peru, included a special 
group of 100 opinion leaders. Selected comparisons between the leaders and 
the general population are given in Table 6 (12). 
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TABLE 6
 

Opinions on Population and Family Planning, Lima, circa 1966
 

General Opinion 
Sample Leaders 

Perce it who agree that 

Rapid population increase slows national progress. 65 51 

Steps should be taken to regulate births in Peru. 79 63 

To control the number of children is to contribute 
to the well-being of the family. 91 79 

The state should teach people to limit the'number 
of children. 81 75 

The state should reward large families. 72 46 

Each new child arrives with its own loaf of bread. 42 34 

The Catholic woman should not use contraceptives. 54 45 

Many children are needed to assure one's old age. 35 12 
Number of cases (1,000) (100) 

Source: (12). 

In the first set of questions the leaders are clearly more conservative than 
the followers, but the reverse is true in the second set. This situation may 
mean that the former sample, heavily weighted with uneducated respondents, 
has a greater tendency to agree with any statement (a kind of "yes set") than 
do the opinion leaders. Or it may mean that uneducated respondents are 
more genuinely in favor of birth control because they are experiencing the 
problems of large families; they also want state subsidy of large families 
because they need the money; and they hold traditional Catholic beliefs 
without recognizing the contradiction. At least, however, it seems likely that 
the leaders and followers are not far apart on the basic issues. That half the 
elite believe the state should reward large families and half believe that popu
lation growth does not slow Peruvian ,progress shows a substantial conserva
tive inclination with respect to population growth and fertility, despite a 
relatively liberal orientation toward birth control. 

In Mexico, a sample of 240 national leaders in political, religious, and 
professional occupations was found to be quite conservative on the question 
of population growth (13). When asked the loaded question, "What means 
should be taken in view of the population growth for the good of Mexico?" 
only 42 percent were willing to volunteer that the growth should be limited. 
Not only did over a quarter say "no means," but 28 percent said that popula
tion growth should be stimulated. Indeed, less than half believe Mexico's 
population is growing very rapidly, and a clear majority (58 percent) believe 
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that the nation's population growth is increasing its economic potential. Fur
ther, four in every five felt the ideal number of children to be five or more, 
and only four out of ten regard the birth control pills as acceptable; 20 
percent felt that control of pregnancy was never acceptable. On the few items 
of which comparisons with a more general survey were possible, leaders were 
more in favor of families of five or more but more liberal on the acceptability 
-of birth- control than were nonleaders. -(-The high proportion--of "donit- 

knows" among the general population on questions concerning specific con
traceptives, however, should be considered.) 

In sum, the available evidence from Latin American studies of leadership 
groups indicated that: 

1. Large proportions are unconvinced that a population problem exists in 
their country. Indeed, many believe that rapid population growth is needed. 

2. Most leaders favor family planning programs, as opposed to population 
control programs, but even here substantial minorities are against such pro
grams. 

3. There is some evidence that the upper classes are more conservative 
than the lower, but there are serious methodological problems which cause us 
to conclude that the question is still open. 

While we lack these kinds of studies m other regions, it is of interest that a 
recent survey of over 600 members of urban elites in Ghana provided cor
roborative information on the first two points. For example, whereas close to 
three quarters favored the establishment of family planning clinics and two 
thirds expressed a willingness to use family planning, only a quarter of the 
males felt the nation's economic development would be helped if parents had 
fewer children, and over two thirds of the elite males and females felt the 
present national rate of population growth to be good, even after being told 
that it was "increasing much faster than in most parts of the world" (14). 

THE PUBLIC OPINION OF ELITES 

There is no doubt that the upper classes practice family planning much 
more than the lower and that their fertility is much lower. We have also noted 
that their private opinions tend to favor family planning, but not policies 
aimed at limiting population growth. What they say in public, however, is a 
matter of much greater significance than what they say and do in private. In 
this context elites may be defined as those who feel strongly enough about 
population and family planning to speak publicly on it, and whose prestige is 
great enough to merit publication of their views by newspapers or magazines. 
Since our analysis will concentrate on opposition to birth control programs, it 
may be helpful first to place both opposition and advocacy in a more general 
framework. 

Table 7 schematizes the nature and source of elitist opinion on family 
planning and population control, with special reference to groups in the 
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TABLE 7
 

Major Elitist Public Arguments in the Western Hemisphere for and against
 
Family Planning and Population Control, According
 

to Political Positiona
 

Left Center Right 

FAMILY PLANNING 

In favor Individual human Anti-abortion Responsible 
right Family health parenthood 

& welfare 

New left PhystcianS Young clergy 
Old left Social workers 

Opposed Populationism 0 Hedonism
promiscuity 

Black militants Old clergy 
POPULATION CONTROL 

In favor 0 Economic Political-economic 
development stability 

Welfare costs 

Economic Politicians 
planners 

Opposed Anti-imperialism Coercion Nationalism 
Revolutionism Abundant labor 

supply 
Populationism 

CastroiteS Liberal Military 
PekingCommunists intellectuals Big business 

aItalics show examples of groups holding stated positions. 

western hemisphere. Aside from the zeros, there is no attempt to indicate 
relative frequencies in each category. In fact, the scales are probably tipped in 
the favorable direction toward family planning and possibly narrowly so to
ward population control, though north-south differences would be especially 
striking here. Leftist opposition to family planning and centrist opposition to 
population control are especially small (but vociferous) categories. 

Although we have provided an example for each category of a group which 
tends to maintain such a position, there is no suggestion that all members of 
the group believe or proclaim it or that there are not other groups who do so. 
Further, as we have seen from our national poll data, attitude toward family 
planning does not predict attitude toward limiting population growth; there
fore, any group should properly be classified twice in the table. For example, 
Castrortes tend to favor family planning and oppose population control, and 
many economists favor population control and are not interested in family 
planning programs. 
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GroupsOpposed to Family Planning orPopulationControl 

Although crude, the scheme provides a springboard for a number of gen
eralizations: 

1. The opposition to family planning in this hemisphere is concentrated 

among the far right and left. Indeed, the Black Muslims on the one hand, and 
_. the older -herarchy of the -CatholiciChurch.constitute the -major organized. 

opposition in the hemisphere, the former for reasons of "populationism" (the 
equation of numbers and group power); the latter for fear of increasing 
hedonism and weakening the family as the basic social unit. 

2. Opposition to population control, on the other hand, is found at all 
points of the political spectrum, though for different reasons. As we shall see, 
the revolutionaries see it as an imperialistic scheme to weaken the likelihood 
of drastic social and economic change; the rightists see it as an imperialistic 
scheme to emasculate the Third World. 

3. Approval of family planning is based upon its salutary effects on 
the individual or family. The leftists see it as enhancing individual (especially 
female) freedom, the centrists as improving family health and welfare, and 
the rightists as a means of increasing the discipline, responsibility, and stabil
ity of the lower classes-the other side of the promiscuity-hedonism coin. 

4. Among those favorable to population control, the center sees it as a 
means of enhancing or accelerating economic development, or as another 
general public health measure. The right favors it as a way of improving the 
lot of poor people without excessive disturbance of the distribution of power 
and as a way of reducing the growing costs of social welfare programs. In 
regard to the far left, very few in Latin America favor it, and very few in 
North America have spoken on the subject. 

By turning to the published writings of certain of the opponents of family 
planning or population control in the western hemisphere, some of the cate
gories in Table 7 can be further explicated.* For North America discussion 
will be limited to the black militants and the new left because so little has 
been published about these groups and because they are exercising increasing 
influence on young intellectuals and the elites of tomorrow. The discussion 
will be organized around three broad values or goals which vary among 
nations or groups within nations: (a) national power, (b) distributive justice, 
and (c) individual freedom. 

NationalPower 

All nations are concerned with power in international relations, whether 
power is viewed in terms of military might, gross national product, or pres

'For discussions of Latin American elitist opinion, see the following section on 
national power and (15-17). 
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tige. However, among the world's older nations, in developed areas, such as 
Europe, the less powerful ones have adapted psychologically to their modest 
power status. National pecking orders of long standing minimize conflict and 
guarantee an absence of friction over the problem. Of course, acquiescence by 
small European nations is made much easier by the combination of high per 
capita incomes and recent efforts at economic and political integration.* 
Most developing nations, however, are relatively new as nations; they have 
been exposed to the pecking order for a much briefer time and may not 
recognize it at all; therefore, as newcomers they are highly concerned with 
"national mobility." Such. countries are invariably poor and thus are denied 
the psychological comforts of small-country prosperity; nor have they yet 
developed specializations which would, as in the case of-social legislation or 
sexual freedom in Scandinavia, provide international prestige in a less com
petitive market. Further, there are special reasons why they might be espe
cially prone to consider population size as a key to national mobility. 

First, many of them are small in absolute population size, and especially 
small in the ratio of people to land. Further, this very smallness is often the 
consequence of actions by colonial powers; slavery, warfare, and the spread 
of disease are often referred to as decimating native populations of Africa and 
Latin America. More refined political techniques are often cited, too. The 
suspicion that the Spanish in Latin America and the British and French in 
Africa created artificial nations in order to divide and conquer is now 
matched with the notion that by means of "preventive genocide" and "neo
colonial biological imperialism," the big powers are striving to keep these 
nations small. 

In Latin America, a leading voice of nationalism has been the editor of El 
Salvador's El Diario de Hoy, Napoleon Viera Altamirano.t In a 33-month 
period beginning in mid-1965, no less than fifty-one of his editorials on 
population have come to our attention. Scarcely a month goes by without at 
least one editorial, and in several months there have been one or more per 
week.$ 

Slightly shaken (it provoked three consecutive editorials) by Lleras 
Camargo's flat advocacy of birth control in mid-1965, he reminded Colom
bia's ex-president that the continent could easily host two or three billion 
inhabitants and warned him that even serious problems would not warrant 

*Even so, a medium-sized nation such as France is not only very concerned over its 
power position, but especially concerned over the relation of population size to power, 
largely as a result of manpower losses going back to World War I. 

tThe following discussion of Altamirano's editorials first appeared in Demography, 
Vol. 5, No. 2, 1968, pp. 850-853; and is included here with minor editorial changes, 
quoted by permission of the copyright holder. 

tAlthough most of the editorials quoted here'are unsigned, we have, for reasons of 
style and their editorial position, attributed them to Altamirano. All appeared in 'El 
Dariode Hoy, a newspaper with a circulation of 56,000 daily and 80,000 on Sunday. 
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"converting the American mother's womb into a slaughter-house or latrine" 
(18). 

Altamirano's identification of population growth and nationalism is a 
dominant theme. A heady mix of 1uan Bautista Alberdi's demographic-slogan 
with one of Altamirano's favorite biological metaphors produces the follow
ing: "To populate continues meaning to civilize, the only difference being 
that (in.this. century)-the population-still-needed to-civilize-America- should
emerge vigorous and pulsating from the womb of [Latin] American mothers" 
(19). So vital is population growth that its antonym (birth control) is death's 
synonym: "When we achieve the demographic density of the great European 
powers, we shall see if the threat of poverty allows no alternative to suicide" 
(20). 

Little wonder that Altamirano can refer to Lleras' position as one of 
"extreme pessimism" when his own approaches ethereal optimism: 

The sea is yielding herself to us like a virgin land that once offered 
herself as a path to unknown territories and fabulous resources. Technol
ogy makes the every inch of land a source of riches. Where a tree cannot 
grow, something else is produced for man. The craggy mountain peak 
becomes a site to store the water or snow which produces the electricity 
which in the hands of man will make bread fall from heaven.. . yielding 
sustenance for all. (21) 

Five years ago such optimism was typical of the Latin American intellec
tual and even, to a lesser extent, of the international agencies. In the past few 
years, however, Altamirano has had to deal with a growing number of agen
cies, such as "the FAO, the UNICEF, and even the UNESCO and the OAS, 
entering the movement under the supreme command of the U.N., spreading 
the crass error that our population growth is falling behind the increase in 
food production" (22). His charges against the international organizations 
soon became more specific, and the new year of 1967 was ushered in with an 
editorial entitled "Both UNESCO and the FAO in the Racist Plot." It should 
not be thought, however, that the plot is restricted to the European and 
North American organizations typically the target of Altamirano's ire. In 
condemning demography as a new profession created "to manipulate statis
tics to prove that the whirlpool of populationgrowth requires birth control," 
he jabs quickly at the Economic Commission of Latin America (ECLA) (23). 
In other editorials he adds the Inter-American Committee on the Alliance for 
Progress (CLAP) (24), the Pan American Health Organization, and the Latin 
American Center of Demography (CELADE), which he terms a "genocidal 
Center" (25). 

Indeed, there are few institutions or classes of people which are exempt 
from attack. In one editorial he attacks "leader classes, academicians, thinkers 
and statesmen" (26), and when one hundred Nobel Prize winners called atten
tion to the population problem, the scientists were likened to "monstrous 
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mathematical animals ... the same scientists who gave us the dreadful arms 
for nuclear war" (27). 

Even the Church cannot remain entirely without suspicion. In a critical 
editorial devoted to the September 1965 statement of Cardinal Suenens, 
Altamirano warns darkly that "today there are ideological currents deliber
ately aimed at destroying the spiritual power of the Church" (28). Soon he is 
hinting more darkly still at infiltration: "The great fallacious and deceiving 
argument that demographic growth lags behind economic growth has already 
been accepted by the Alliance for Progress and some sectors of the Church, as 
desired by the non-Catholic racists" (29). In disparaging the argument that 
slowing population growth will improve income distributions, he con
temptuously attributes it to "CEPAL, Moscow, Washington, Rome, Peking, 
and Havana" (29, italics added). The changes in the Church are so incompre
hensible they can only be attributed to evil forces. He admits he witnessed 
"with stupefication" how a South American Cardinal during the last ecumen
ical council "referred with disrespect and blasphemy to the dogma of the 
Virgin Mary"; and announced forthrightly the source of "the enemies with
out and the traitors within": it is no less than a community conspiracy. 
"...- [T] he Marxist circles, assured that the Church would fall, little by little, 
into their hand, . . . tried to carry the socialist ideology to the encyclicals, 
pressuring for all possible agrarian reforms ...their conspiracy against clerical 
celibacy.... In Colombia Camilo Torres soon appeared ... then to join the 
criminal communist gangs" (30). 

The reader may have noted a not infrequent reference to a "racist plot," a 
plot which lies at the heart of Altamirano's crusade, "a vast racist communist 
and imperialistic conspiracy ...to socialize, depopulate and de-Catholicize 
us." The latter phrase is frequently used in the editorials and provides a useful 
point of departure for explication of his position. Let us consider each of its 
three terms. 

Socialism The Marxist infiltration of the Church is one small piece of a 
much grander design. Altarnirano sees a "multicontinental, worldwide" effort 
to "take over." He sees the U.N. "plagued with agents of international left
ism" (31) and the FAO "failing into the hands of activists of the socialist 
left" (32). Naturally, hemispheric institutions have been included. The Alli
ance for Progress, he feels, has felt the "lethal leftist influence" from its 
inception, and has been moving farther and farther toward destroying free
dom in Latin America (33). The Economic Commission for Latin America is 
clearly under the influence of socialist economists. 

Depopulation. The effort to depopulate Latin America is a part of the 
socialist conspiracy. The link is on occasion explicitly established. 

Not only was it necessary to check demographic growth by birth con
trol, but structural reforms were imposed in order to guarantee a "better 
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distribution of wealth" making possible a true "social justice." In other 
words the constructive work which the FAO could do was converted into 
a socialist and Malthusian promotion. (34) 

or again: 

...the leftists not only are trying to check our social development, social
izing and regimenting us prematuely, but also holding-back our popula
tion growth. (35) 

At the same time, however, and sometimes in the same editorial, Altamirano 
can attribute the plot or its financing to "industrial interests of a certain 
medical kind" (36). Equally unusual for a socialist plot is its success "thanks 
to the resources made available as much by the U.S. Government as by the 
contraceptive firms"; (37) or to financing "by racists from the United States 
and Nordic Europe" (38). 

At any rate, there is no doubt that the United States is directly implicated, 
though it is not singled out for attack as often as in earlier years. Outside of 
its financial backing, it is usually grouped with other Nordics, Europeans, or 
"many people" who feel that there are too many "Negroes, Indians, 
mulattos, and mestizos," and are attempting to prevent "the Central Ameri
can man from taking firm possession of his land" (39). 

Decatholicizationand the Fertility Mystique. If the Latin "man" is the 
ultimate target of this foreign attack, the Latin woman is the medium. 
Altamirano's view of woman is in the tradition of conservative Catholicism 
notable in the recent encyclical of Pope Paul. He refers to "the blessed womb 
of the Central American woman" from which "millions more beings will 
come to fill the cities" (40). To stop such prohficity would be to stop nature, 
so that birth control assumes "proportions of genocide in the very maternal 
cloister of our America" (41). In attacking those who would substitute birth 
control for abortion, he shows his revulsion for sins of the flesh. "Why should 
the poor woman have to be taught to sin without conceiving?" (41). The 
sexual freedom it might bring the woman would be intolerable, as "The 
mother becomes sterile at will" (42). He sees the "American woman-colored, 
mestizo, Indian, mulatto, etc." being used in Brazil as "guinea pigs to try out 
the best methods to check the growth of these peoples" (43) and 40,000 
Colombian women "submitting for over two years, to a process of steriliza
tion with chemical contraceptives... financed by North American firms and 
possibly with approval of Alliance functionaries" (44). The fertility mystique 
and fears of socialism blend nicely in his phrase "regimentation of the 
womb." His concern over depopulation and his fertility mystique are also 
blended in the affirmation "a people's will to grow is as authentic as its wish 
to live, because it is the will to power, a will stemming from the very well
spring of life" (45). 
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Elsewhere in Latin America, when World Bank President Robert McNamara 
announced in Argentina that rapid population growth could slow economic 
development, the reaction was swift and predictable. Inter-American Bank 
President Felipe Herrera announced that "Latin America is not overpopu
lated but underpopulated" (46). El Clafin termed it an "insulting racism 
which can indifferently let hundreds of thousands of colored people die in 
Nigeria and Biafra and which now hopes to avoid future problems by prevent
ing them from being born" (47). President Ongania answered by deeds, 
quickly supporting new Argentine legislation to stimulate the birth rate by 
major increases in family allowances. According to the wording of the bill: 
"This innovation represents only the beginning of a family and demographic 
policy that would tend to stimulate the increase in the number of births in 
order to enrich the human potential of our country as an indispensable means 
to guarantee authentic national justice." In providing additional sums begin
ning with the third child, the legislation is clearly directed at "the realization 
of a demographic policy" (48). 

The Bolivian National Senate made a long declaration in response to 
McNamara's statement, maintaining that "Because of its territorial extension 
and its small population, Bolivia's development depends on the increase in its 
population, also considering that the chief factor in commerce and indus
trialization, in addition to the man who produces, is the man who consumes" 
(49). 

Ethnic and RacialNationalism Within nations the same phenomenon can 
be seen with respect to nationalistic minority groups. Blacks often see them
selves in a demographic race-with whites, and vice versa. 

Right now there, are about 3.6 million Europeans living in South Africa 
and 19.1 million Afhicans and Asians: about a 5 to I ratio. By the year 
2000... the gap will have widened to 7 to 1. This projection has struck 
fear into the "whites." (50) 

Cesar Chavez, organizer of the California grape pickers, has stated, "Our 
only solution is to make the minority much less a minority and make the race 
progress and multiply" (51); while a small California-based group, EROS 
(Efforts to Raise Our Size) takes a position very similar to the demograpluc 
nationalists of the Third World. As interpreted by Stewart, they maintain 
that 

The 180,000,000 or more white Americans had sustained an unlimited 
population growth for over 400 years until they reached the numerical 
strength they desired. It was their feeling, then, and the feeling is more 
widespread now, that non-whites who number only 22,000,000 or more 
need to double this amount in the next 20 years. It is their feeling that the 
present white majority who had the luxury to grow at their phenomenal 
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rate should practice birth control to the extent that they maintain a zero 
or less rate of growth during the next 20 years in order to permit the 
non-white community to achieve its doubling objective. Through this 
means they allege we will maintain the ideal growth rate we suggest we 
need in order to preserve our present quality of life. (52) 

SIn..a-.book -by.the-Black-Muslim deader Elijah-Muhammad -a-section-entitled
"Do Not Take Birth Control Pills" urges blacks to increase and multiply. 

... If you accept Allah and follow me and give birth to 100 children each 
of you girls and women will be considered more blessed and upright in the 
eyes of Allah (God) than those who try to kill the birth need.... Why 
don't they divide the country with you, give you a few of these United 
States and let you raise all the children you want to. (53) 

Reacting to President Nixon's July, 1969, message on population, an offi
cer of the Florida NAACP* stated to the New York Times: 

I do not think the President's plan is in the best interests of the black 
people. Our women need to produce more babies, not less. Our problems 
are mainly economic ones, and until we comprise 30 to 35 per cent of the 
population we won't be able to really affect the power structure in the 
country. I don't think this plan will get much support in the black com
munity. The people will consider it an insult. (54) 

If one accepts the premises that people are power and that whites are 
engaged' in a "no holds barred" struggle against yellow, brown, or black 
power, then all manner of ingenious techniques to curb that power can be 
imagined. Headlines such as 

GROUP FINDS LEAD POISONING COMMON WAY TO LEGALLY 
'MURDER' BLACK CHILDREN (55) 

INFANTICIDE MISSISSIPPI STYLE (56) 

THE DELIBERATE POISONING OF GOOD FOOD AND GOOD 
DRINKS-BY THE AVOWED ENEMY (57) 

are common in the Black Muslim daily,MuhammadSpeaks. Two examples of 
the kind of reasoning behind such accusations are given below: 

The spread of narcotic addiction among Black youth is a form of genocide. 
It's the same tactic of extermination this country has used against Blacks 
all over the world, only they've taken it out of the Vietnam jungles and 
put it on the streets of the Black ghetto .... It's made genocide profitable 
by having the addict pay to poison himself. (58) 

*National Association for the Advancement of Colored People. 
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The Food and Drug Administration ran a series of animal tests on surplus 
bacon meat that has been radiated and canned for the last three years to 
avoid spoilage. Results found that among animals that ate the meat there 
were less and less births. What happened to this surplus food over the last 
three years? Was it sent as foreign aid to all the darker nations? Is this 
what they are sending to Biafra right now? (59) 

From these plots to exterminate undesirable populations, it is a short step 
to family planning. Some years ago the Black Muslim leader, Master W. Ford 
Muhammad, warned his disciples that, "Our enemies, the devils, now seek to 
prevent us from being a nation through our women, as Pharoah attempted to 
destroy Israel by killing off the male babies of Israel at birth" (60). More 
recently Chavez noted-that "History is full of cases where they used bullets 
and weapons of destruction; now they have found a better way ... they are 
going to exterminate us before we are ever born" (61). 

A recent article penned by Pan-Africah Press writer Ogun Kakanfo shows 
how demographic nationalism has both international and intranational impli
cations. Referring to a statement by John D. Rockefeller 11 that resolution 
of the population problem by the United Nations could be its greatest con
tribution to mankind, he comments, 

This contribution.. . involves wiping out 2 billion potential liberation 
army soldiers in the systematically de-developed nations of Asia, Africa, 
Central and South America... the most hated and bitterly opposed 
scheme the U.S. Government has plotted since the enslavement of Africans 
and the near-extinction of North and South American- Indians is the 
world-wide birth control program. (62) 

In 1968 in Pittsburgh militant blacks forced the closing of certain Office 

of Economic Opportunity (OEO) family planning services by threatening to 
bomb them. In this case Dr. Charles Greenlee, health committee chairman of 
the Pittsburgh chapter of the NAACP, wrote that "since Congress wouldn't. 
pass a Rat Control Bill it's become popular to kill Black babies by birth 
control" (63). William Haden, black leader of Pittsburgh's United Movement 
for Progress, threatened riots and firebombing "if anyone tries to operate a 
birth control project in the area. I will use any weapon to fight the program 
and use it against people, black or white, who peddle pills to black women" 
(64). According to Haden, "The pill can lead to a bigger massacre of black 

-people than the Germans' killing of the Jews" (65). Supported by a grant 
from the Catholic Dioceses of Pittsburgh, Haden was backed by Msgr. Charles 
0, Rice, who maintained that the birth control program was "sociological 
vandalism" and "an invitation to the Negroes to conimit race suicide" (66). 

The kind of sexual nationalism typified by prewar Germany and Italy, and 
brought out so clearly in Altamirano's fears of "regimentation of the womb" 



554 RAPID POPULATION GROWTH-II 

(45) are also evidenced among contemporary black militants. Dr. Greenlee's 
colorful terminology provides us with some examples. In a column regularly 
entitled "Death in a Douche Bag," Dr. Greenlee frequently referred to contra
ceptives as "kill pills," to family planning as "Play without Pay," and to the 
social worker's contraceptive kit as "The Fun Bag." To the macabre blending 
of sexual joy and death can be added the threat of castration. Whereas 
Altamirano sees the 'Latin .American..mothers-womb.-becoming- a--slaughter
house" (67), and a conspiracy to "block our growth, cutting the wombs of 
Latin American mothers, castrating Latin males, before our peoples have 
grown sufficiently or taken possession of the vast empty lands of the con
tinent" (18), Greenlee refers to 

...a group of black men studying how to attack the "Half Women" idea. 
This group feels that a black woman, taking birth control pills, is the exact 
same as the black woman who has had her organs removed and for that 
reason she should be looked upon as an incomplete woman sexually. If 
this idea catches on, we will have less pill taking and fewer men leaving 
home in search of a complete sex relation. (68) 

DistributiveJustice 

A characteristic mission of Marxists, new leftists, and, increasingly, young 
people everywhere is for a more equitable distribution of the world's goods, 
both among nations and among groups and classes within nations. Even ad
mitting that reduced population growth could accelerate increases in the gross 
national product, they question whether the benefits would ever by seen by 
the poor. A larger gross national product, they would argue, means only that 
the rich get richer or that armies grow larger. The prior, more fundamental 
task is changing the nature of the social structure in such a way that goods 
and services will be more equitably distributed. For some, this can only be 
brought about by revolution, for others by serious and far-reaching economic 
and social reforms. Proponents of this point of view are determined to sup
press anything which deflects attention from their objectives. When they 
suspect that the deflection is intentional and manipulative, their hostility is 
understandably even greater. 

The present birth control-population control-family planning program 
of the present U.S. ruling class must be crushed because it tells people that 
their economic and political problems-exploitation and racism-are really 
biological ones-fertility and love of children. The Super Rich, through 
Ford and Rockefeller money ... brainwash people into blaming their own 
strong and creative natural powers of conceiving, bearing and bringing up 
children for the fact that they are denied educational opportunities, job 
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opportunities ... proportionate political power and freedom from war. 
(69) 

When the South African elites announce their concern over a manpower 
shortage of professionals and view the problem as a demographic one, the 
blacks analyze the problem quite differently and see a social structural prob
lem: 

The manpower crisis really results from the fact that real Africans are 
denied education, training, jobs, health, housing.... (70) 

But instead of filling the manpower gap by training black Africans, they say, 
the elites are providing birth control programs for the blacks. 

In the area of international aid, President Johnson's "dollar for birth con
trol is worth $95" convinced many foreigners that the iliited States was 
either shopping for dubious bargains or looking for ways to reduce its already 
inadequate aid to the Third World. Even more sinister were apparent cutbacks 
in aid for general programs of health. As Peru's then minister of health put it, 
".... the United States is willing to help in a campaign for the control of 

births but not in one to reduce the rate of deaths" (71). 
Precisely the same phenomenon can. be observed in the United States, 

where money and personnel are conspicuously available for family planning, 
but where generals of the War on Poverty seem to have declared a truce. 
Speaking of young black militants, Douglas E. Stewart writes, 

In the communities where they live there is also a disproportionate 
amount of bad housing, a disproportionate amount of bad health and 
welfare facilities in general, or the non-exiftence of health and welfare 
facilities, a disproportionate amount of unemployment, and all that ap
pears to them to be shiny and bright is our birth control services. "In most 
instances, you people say family planning and use the words planned 
parenthood, which denotes family to us, which means unit to us (one or 
more), and parenthood, which means the production of children, and yet 
we hear very little concern expressed by you people about children already 
born. This lack of expressed concern and action causes us to be suspicious 
of your motives, produces our fear of your programs and raises questions 
in our minds about genocide." (72) 

Much of Dr. Greenlee's fire in Pittsburgh was aimed at the unusual attention 
being paid to family planningprograms when so many other pressing ills were 
being neglected. Other black militants have raised similar questions: 

... What U.S. hospital has a policy of visiting sick people who skip ap
pointments? What welfare group sends volunteers to the homes of people 
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who miiss getting their check or the chance to get welfare food supplies? 
Do they have "volunteers" to go out and tell people about good jobs... ? 
(73) 

IndividualFreedom 

Among political and sexual conservatives, birth control has never been.
regarded as a right, and at best is seen as a privilege for the educationally and 
morally superior classes who can practice it "responsibly." Moralists from 
Ghandi to Paul VI have recognized the potential for sexual liberation repre
sented by birth control and have condemned it largely for this reason. Both 
advocated self-restraint as a stone to kill the twin birds of excessive fertility 
and hedonism. Typified by reactions to the Pope's recent encyclical, the fear 
of unrestrained sexuality is common among many churchmen and conserva
tives in Latin America. For example, the Archbishop of Tegucigalpa (Hon
duras) announced that his government's family planning program tended to 
"develop prostitution" (74); the Peruvian Bishops congratulated the Pope for 
his defense of "married life against a reigning hedonism" (75); and a Colom
bian Monsignor lauded the encyclical as a "violent but necessary brake to 
sexual corruption in the Western world" (76). 

Radicals, on the other hand, have approved of birth control precisely 
because of its liberating qualities. From the early days of the U.S.S.R., birth 
control and abortion have been essential components of the movement to 
liberate women in socialist societies. Another important intellectual move
ment for sexual liberation was psychoanalysis. An especially vigorous propo
nent, currently enjoying a comeback with the new left, was Wilhelm Reich, 
who saw sexual repression as closely linked to both authoritarian and eco
nomically underdeveloped societies. "Its function," he wrote in 1942, "is 
that of laying the foundations for authoritarian, patriarchal culture and eco
nomic slavery" (77). A decade later he became convinced that "genital 
misery" was the key to national underdevelopment. 

No amount of effort to alleviate the great economic misery of the 
Asiatic masses can ever succeed, unless their emotional and genital misery 
is alleviated first. It is tis misery which renders these millions helpless to 
do anything or even think about their economic misery [a misery wuch] 
cannot even be touched without a clear-cut, thorough and most resolute 
attack on their genital misery [overpopulation through lack of birth con
trol, cruel moralism, etc.] ....(78) 

For the new left, female liberation is an essential aspect of the broad 
revolutionary changes which they seek. As put by Naomi Jaffe of the New 
York chapter of WITCH,* "The oppression of women is a fundamental part 

*Women's International Terrorist Conspiracy from Hell. 
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of the international division of labor in which nation and people are exploited 
for the benefit of the U.S. ruling class" (79). One means of escaping such 
oppression is through power over the childbearing function, or freedom from 
the penalties of childbearing. In a recent lengthy article in a new left pub
lication, writers Kathy McAfee and Myma Wood wrote, 

All women are oppressed and exploited sexually. For working class 
women this oppression is more direct and brutal. They are denied control of 
their own bodies, when as girls they are refused information about sex and 
birth control, and when as women they are denied any right to decide 
whether and when to have children. 

The writers recommend the dissemination of birth control information in 
high schools, liberal abortion reform, and the provision of maternity leaves 
and child care facilities so that working class women can "free themselves 
from slavery as sex objects and housewives" (80). 

In the June, 1969, Students for a Democratic Society (SDS) Conference in 
Chicago, controversy over the female liberties issue was heated, not only 
between the Progressive Labor Party (PLP) wing and the Revolutionary 
Youth Movement (RYM) but also between factions of the latter. The PLP 
sees the working class struggle as the dominant issue and insists that black 
liberation and female liberation must have a class character, not a race or sex 
character. They maintain that male chauvinism is a product of capitalistic 
exploitation of female workers. This group was expelled from the Confer
ence. The "RYM 2" faction gave more emphasis to female and black libera
tion movements, both as a way of increasing the consciousness of the working 
class and as desirable in their own right. In a statement of five principles 
presented to the Conference, Point II read, in part, as follows: 

... The proletariat cannot achieve complete freedom without achieving 
complete freedom for women. The struggle for women's liberation is a 
powerful force against U.S. imperialism. We are dedicated to fighting male 
supremacy, to destroying the physical and spiritual oppression of women 
by men, and to the achievement of full equality for women in every sphere 
of life .... We support the struggle of women for control over their bodies, 
and demand the removal of all legal and financial restrictiohs on abortion, 
and the provision of free birth control for those women who desire it. (81) 

Arguing for the primacy of the women's movement, a WITCH repre
sentative echoed the Reichian point of view: "The basic unity of women's 
oppression is the home, and the family is the basic unit of imperialism" (82). 
Thus, if women are exploited as workers, she argued, this exploitation is a 
product of their sexual and family oppression. 

The five-point RYM 2 proposal was attacked by the RYM 1 or "Weather
man" faction, however, and defeated. Two of the spokeswomen against it 



558 RAPID POPULATION GROWTH-I1 

argued that "no change in the status of women could occur until socialism 
was achieved" (82). Black Panther spokesmen further divided the conference 
on the female issue by proclaiming in favor of "pussy power," a comment 
which caused severe negative reactions, unrelieved by a Panther leader's subse
quent explanation that "He was only trying to say that you sisters have a 
strategic position for the revolution-prone" (82). 

But if-the various factions-are divided on the-prim-acy f'-the strategy of 
women's liberation movements, it is clear that all white radicals recognize the 
desirability of female equality and the importance of birth control 
techniques-contraception and abortion-in achieving this equality. Indeed, 
such "conservative" approaches can almost be taken for granted. Somewhat 
more controversial will be such means as are advocated in a "Journal of 
Female Liberation" entitled No MoreFun and Gaines (83): 

As for single women, we advise them to remain single, and to deal with 
problems of being a woman alone and free, living autonomously in control 
of her own life. The most demanding and rewarding arrangement is to live 
completely alone; however, this is sometimes financially impossible. 
Female communes offer a creative alternative. The commune should be 
politically rather than socially oriented (liberation, not snagging men, 
should be the goal) and women should practice self-sufficiency individ
ually and collectively. Possibilities for learning from each other should be 
exploited, while resisting temptation to fall back on each other for enter
tainment. 

We think one should avoid pregnancy (by abortion if necessary) at this 
time. If one has talent for dealing with children, she (or he) can work in a 
nursery school or an orphanage or even set up a child care center. If one 
has an overpowering need to possess a child of one's own, there are many 
homeless children and unwanted children soon to be born: there is no 
need, where the world problem is overpopulation and not underpopula
tion, to bring still more into the world. However, if one does feel a need to 
possess and mold a child of one's own, perhaps that is a sign that one has 
not achieved sufficient matunty and autonomy and is seeking a hopeless 
fulfillment through neurotic channels. 

Black moderates tend to favor family planning for the same reasons as 
white moderates, but the picture is less clear for black radicals. On the one 
hand they are not so concerned as white radicals about female liberation. On 
the other hand, the "virilism" apparent in some factions plus the equation of 
black power with black numbers tend to bias them against birth control, even 
as a way of liberating the female. Julius Lester is one of the very few black 
radicals who sees the positive role of birth control in the achievement of 
black power: 

Those black militants who stand up and tell women "Produce black 
babies!" are telling black women to be slaves.... To have 11 children and 
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a welfare check is almost akin to suicide, no matter how much black 
militants want to romanticize the black mother... There is power in 
numbers, but that power is greatly diminished if a lot of those numbers 
have to sit at home and change diapers instead of being on the front lines, 
where most of them would rather be.(84) 

CONCLUSION 

Analysis of 1965 world poll data discloses that thergeneral public in most 
countries surveyed was aware of, and to some extent concerned about, the 
rapid rate of world population growth. Far fewer were concerned about the 
growth of their own nations, especially if their nations were in Africa or Latin 
America, where especially high growth rates prevail. The attitude toward 
family planning is surprisingly favorable in virtually all countries, though 
African respondents tended to be less favorable to it than non-African. The 
lack of correspondence between attitudes toward population growth and atti
tudes toward birth control suggested that various dimensions of the popula
tion problem have to be considered in classifying either nations or individuals. 
In seeking the sources of opposition to birth control, we identified three 
basic values-national or group power, distributive justice, and individual 
freedom-which underlie the opposition of various individuals and groups. 
Nationalist and radical groups are often unconvinced that birth control will 
enhance the power of the group or nation, and radicals especially are uncon
vinced that any potential economic benefits would be distributed to needy 
populations. 

But with the exception of extreme moral conservatives and extremist 
black groups, wide-ranging leadership groups tend to favor birth control on 
grounds of individual freedom. The major spokesman on population matters 
for Cuba, who repeatedly insists that "all revolutionaries believe that at the 
banquet to which nature has invited us, we will never have too many," still 
insists a sentence or two later that 

I., fertility control.., is an individual matter of the [married] couple, 
and the socialist society should facilitate the best means for ,resolving an 
individual need. (85) 

The left wing Central Labor Federation of Chile has declared itself in favor 
of family planning and "irrevocably" opposed to birth control. 

... Considering that the latter hinders the transformation of the socio
economic structures of Latin America. The CUT considers family planning 
an intimate family phenomenon, within which the family exercises abso
lute freedom of decision concerning the number of children. Birth control 
is understood to be an official policy intended to control births to the 
detriment of the total development process. (86) 
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A militant spokeswoman for female liberation may write that "when the 
colony exceeds capitalism's need for menial workers, no longer functions 
efficiently as a reserve army of labor and develops a revolutionary conscious
ness which threatens the whole imperialist system, black women's right to 
bear children is violated through genocidal 'population control' programs"; 
but in the next sentence she demands to "control our own bodies," and have 
"completely free and equal acess ?5f al-womwffe to birth Eflftr61 afid abor
tions" (79). Even contentious Jane Jacobs can accept birth control on certain 
terms. "it is a great force for the social and economic liberation of women," 
she writes, "and perhaps a major human right ...but as a prescription for 
overcoming economic stagnation and poverty is nonsense. Worse, it is 
quackery" (87). 

If there are lessons here for United States population policy, they first of 
all point to the need for treating nations differently depending on the way in 
which they regard family planning and policies to limit population growth. 
An important question which the United States, and more particularly inter
national agencies, must face is whether to assist nations or subnational groups 
to increase their fertility levels if such nations or groups define this as in their 
interest. Just as the Planned Parenthood movement has always stressed its 
service to infertile couples as well as to those desiring birth control, should 
population agencies be prepared to assist Argentina and Bolivia to raise their 
effective fertility levels or better populate their empty lands? 

Perhaps, too, it is time to give more thought to the role of population 
planning in distributive justice. Concern for this area is no longer the exclu
sive domain of discontented foreign nationals, but of growing groups of 
American citizens as well. As budgets for national birth control programs 
increase, citizens have a right to question whether they will do more than 
increase individual freedom and generate savings for the national economy. 
They may need to know more clearly how those savings will enrich their own 
lives. 



0APPENDIX TABLES 

TABLE A 

Percentage Distribution of Answers to Question, "Is it your impression that the number of people in (survey country) is 2 
increasing, decreasing, or remaining about the same? [If increasing] ' Greatly or only somewhat?" 

0Increasing 
0Don't Know 

How Much Remaining No 
Country/City Total Greatly Somewhat (Volunteered) Decreasing Same Opinion Total > z 

India 99 88 8 3 - - 1 100 
Nigeria 99 78 18 3 1 100 
Turkey 99 75 16 8 - - 1 100 
Tehran 97 41 54 2 1 1 1 100 
Manila 96 82 13 1 - 3 1 100 nl 

100 0
Bangkok 95 61 23 11 - - 5 

Seoul 95 86 7 2 1 1 3 100 H 
Dakar 95 68 25 2 2 2 1 100 
France 90 51 29 10 - 5 5 100 
Mexico City 88 66 21 1 2 18 2 100 
Great Britain 86 55 27 4 3 6 5 100 
Kuala Lumpur 86 61 23 2 - - 14 100 
Singapore 84 70 10 4 - 1 15 100 
Santiago 82 49 27 6 5 10 3 100 
Kenya 82 44 26 12 6 6 6 100 
Caracas 80 50 26 4 6 10 4 100 
Rio de Janeiro 76 55 19 2 3 8 13 100 
Athens 76 33 34 9 14 8 2 100 
Japan 76 16 53 7 10 7 7 100 
Buenos Aires 72 20 37 15 5 14 9 100 
Italy 70 39 17 14 10 5 15 100 
West Germany 63 15 40 8 3 23 11 100 

Source: (3). 
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TABLE B 

Percentage Distribution of Answers to Question, "How about the number of
 
people in the world as a whole? Do you think an increase in the
 

world population would be a good thing or a bad thing?"
 

CountrylCity Bad Thing 

India 89 
Turkey 86 
Great Britain 78 
Seoul 74 
West Germany 71 
France 71 
Athens 71 
Italy 57 
Japan 54 
Singapore 44 
Tehran 59 
Kenya 55 

Nigeria 60 

Manila 53 
Buenos Aires 48 
Kuala Lumpur 44 
Santiago 48 
Bangkok 47 
Rio de Janeiro 39 
Mexico City 48 
Caracas 41 
Dakar 35 

Source: (3). 

Good Thing 

5 
8 
7 
7 
8 

10 
23 
21 
19 
15 
31 

34 

39 

34 

30 
27 
37 
38 

30 

43 

38 

53 


TABLE C 

Don't Know Total 

6 100 
6 100 

15 100 
19 100 
21 100 
19 100 

6 100 
22 100 
27 100 
41 100 
10 100
 
11 100
 
1 100
 

13 100
 
22 100 
29 100 
15 100 
15 100 
31 100 

9 100 
21 100 
12 100 

Percentage Distribution of Answers to Question, "All things considered,
 
do you think having a larger population would be a good
 

thing or a bad thing for this country?"
 

Country/City Bad Thing 

India 87 
Great Britain 73 
Seoul 68 
Italy 59 
Turkey 63 
West Germany 51 
Japan 51 
Singapore 38 
Nigeria 47 

France 32 

Manila 39 

Athens 40 


Good Thing 

8 
12 
16 

21 

33 
24 
27 
26 

53 

46 

54 

56 


No Opinion Total 

5 100 
15 100 
16 100
 
20 100
 
4 100 

25 100 
22 100 
36 100 
- 100
 
22 100
 
7 100
 
4 100
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TABLE C (Continued) 

Country/City Bad Thing Good Thing No Opinion Total 

Rio de Janeiro 29 47 24 100 
Kuala Lumpur 29 49 22 100 
Kenya 36 59 5 100 
Santiago 30 64 6 100 
Mexico City 31 65 4 100 
Bangkok 20 69 11 100
 
Buenos Aires 21 71 8 100 
Tehran 21 76 3 100 
Caracas 18 75 7 100 
Dakar 13 83 4 100 

Source: (3), 

TABLE D
 

Percentage Distribution of Answers to Question, "All things considered, how would you
 
feel about a birth control program to encourage people in (survey country) to have
 

fewer children-would you approve or disapprove of such a
 
program? Strongly or only somewhat?"
 

Approve Disapprove 
Qualified Answer, 

Country/City Strongly Somewhat Somewhat Strongly Don't Know Total 

Seoul 72 14 3 3 8 100
 
India 60 24 3 6 7 100
 
Singapore 55 17 2 3 23 100
 
Santiago 52 26 6 9 7 100
 
Kuala Lumpur 46 -24 7 6 17 100
 
France 40 27 7 6 20 100
 
Caracas 47 25 7 12 9 100
 
Turkey 59 13 7 12 9 100
 
Mexico City 41 29 11 11 8 100
 
Great Britain 37 28 12 6 17 100
 
Nigeria 53 17 13 16 1 100
 
Japan 16 42 13 5 24 100
 
Athens 24 43 12 15 6 100
 
West Germany 32 29 10 11 18 100
 
Rio de Janeiro 35 19 7 16 23 100
 
Tehran 26 36 19 13 6 100
 
Italy 36 17 6 20 21 100
 
Manila 30 26 13 21 10 100
 
Buenos Aires 21 32 14 19 14 100
 
Bangkok 23 27 15 15 20 100
 
Kenya 28 25 17 19 11 100
 
Dakar 17 11 13 52 7 -100
 

Source (3). 
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xv 
Political Demography: 
An Inquiry into the Political 

Consequences of Population Chnge 

Myron Weiner 

Political demography is the study of the size, composition, and distribution 
of population in relation to both government and politics. It is concerned 
with the political consequences of population change, especially the effects of 
population change on the demands made upon governments, on the perfor
mance of governments, and on the distribution of political power. It also 
considers the political determinants of population change, especially the 
political causes of the movement of people, the relationship of various popu
lation configurations to the structures and functions of government, and the 
public policy directed at affecting the size, composition, and distribution of 
populations. Finally, in the study of political demography it is not enough to 
know the facts and figures of populations-that is, the fertility, mortality, and 
migration rates; it is also necessary -to consider the knowledge and attitudes 
that people have toward population issues. 

This essay will focus on one aspect of the study of political demography, 
namely the political consequences of population change: beginning with a 
brief review of some of the classical statements concerning the relationship 
between population and politics, then turning to more detail about some of 
the more recent statements concerning the political consequences of popula
tion change. The second part will suggest some ways of thinking about the 
political effects of population change. The third and concluding section will 
point to some of the research and policy implications of this analysis. 

POLITICAL THEORIES OF POPULATION CHANGE 

Many of the issues raised by political demography have long antecedents in 
political and social theory. The concept of optimum population for political 
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order, as well as economic well-being, can be found in the writings of ancient 
Chinese scholars, Plato, Aristotle, Ibn Khaldun, the physiocrats, the mer
cantilists, the classical school of economics, and, of course, Malthus. As one 
writer commenting on theories of political demography noted, "the thesis 
that excessive growth of population may reduce output per worker, depress 
the living of the masses, and engender strife is of great antiquity" (1). 

Plato, for example, gave attention to the issue of population size as a 
consideration in the establishment of constitutional government and stable 
authority. Aristotle, with his concern for the conditions under which forms 
of government are transformed, considered the relation of population growth 
to an increase in poverty and hence civil discord. Rousseau, who also con
sidered the relationship between population size and forms of government, 
concluded that direct popular government was possible only in small coun
tries. And Mill, seeking a rational basis for challenging the argument that 
democratic forms were not possible in large countries, developed the theory 
and principles of representation. 

Population growth and population movement were of explicit concern to 
Thomas Jefferson. Jefferson's belief in the special qualities of agrarian life 
was related to his conviction that there was an association between popula
tion density and the form and quality of civic life. Jefferson was also among 
the few theorists to give attention to the issues of immigration, which he did 
as part of his concern with the notion of fundamental and inalienable individ
ual rights. Jefferson argued that there existed a "natural right which all men 
have of relinquishing the country in which birth or other accident may have 
thrown them, and seeking sustenance and happiness wheresoever they may be 
able to find them."* Jefferson's view, which runs so contrary to notions of 
patriotism based upon place of birth, was an important element in American 
immigration policy throughout its history. 

But although a number of social and political theorists gave attention to 
the effects of population change in the past, it has only been in the last few 
decades that the issue has become a part of public discourse. Today, rapid 
population growth has become a popular explanation for many disturbing 
features of both the developed and developing world. Urban violence, politi
cal instability, crime, poverty, communism, and air pollution have all been 
related to the growth of population. 

Concernwith PopulationDecline 

It is, therefore, particularly difficult for us to realize that only 30 years 
ago European scholars and statesmen were concerned with the social, eco
nomic, and political consequences of population decline. Myrdal, in his 
Godkin lectures at Harvard in 1938, focusing on the consequences of a de

*Quoted in (2). 
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clining population, expressed the conviction that the problem of decreasing 
population was one of the central issues and dilemmas of modern democratic 
states. 

"To my mind no other factor-not even that of peace or war-is so 
tremendously fatal for the long-term destinies of democracies as the factor 
of population. Democracy, not only as a political form but with all its 
content of civic ideals and human life, must either solve this problem or 
perish" (3). 

The dilemma, he noted, was that there was a conflict between the interest of 
the individual family concerned with maximizing its own well-being and in
come and, therefore, keeping family size small, and the long-term interest of 
society in reproducing itself.* 

In these lectures, Myrdal specified some of the significant undesirable 
effects of a declining population. If population did not grow, he said, demand 
would remain constant and entrepreneurs would then be less willing to take 
risks. An increasing fear of investment and a decreasing demand for capital 
goods would lead to a reduction in the total amount of private investment 
and, therefore, a slowing down of the economic growth rate. A declining 
population would also mean an older population, and while it might be easier 
for young people to find jobs, it would also prove to be more difficult for 
young people to advance in their careers since there would be a larger per
centage of older people maintaining their positions through the right of se
niority. It would thus take a longer time for young people to achieve respon
sible positions. 

When on account of the changed age structure individual opportunities 
to rise socially are blocked, people will get discouraged. They will lose 
their dynamic interest in working life. Society will lose the mental attitude 
that goes with progress. Interest in security will be substituted for an 
earlier interest in social advancement. (3, p. 165) 

Moreover, according to Myrdal, the bureaucratic apparatus would increase 
since in a country with a declining population the economy would also de
cline and "much less takes care of itself in a declining economy than in one 
that is growing" (3, p. 166). And since the bureaucracy would be made up of 
older men, it would be a "static and senile" institution. Finally, he con
eluded, in a democratic society the aged would use their votes to exercise 
political pressures on the state to take over the responsibility of prowding 
security for older people at a time when the most fundamental need would be 
for a policy of redistribution of income so that the costs of children would be 

'For a contrasting analysis, focusing on the need for a population policy to reduce 
fertility, see (4, especially chapters 27, 28). 
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borne by citizens in proportion to their ability to pay taxes, not according to 
the number of their children. 

Myrdal was not alone in worrying about the effects of a declining popula
tion on the future of democratic societies. In Britain, the distinguished 
sociologist T. H.Marshall and a group of well-known scholars, including A. M. 
Carr-Saunders, H. D. Henderson, R. R. Kuczynski, and Arnold Plant, de
livered a series of radio .broadcasts- dealing -with.the-dangers-to-.Britain-of-a
declining population. Marshall's lecture began with a discussion of a motion 
introduced into the House of Commons on February 10, 1937, beginning 
with the words, "This House is of the opinion that the tendency of the 
population to decline may well constitute a danger to the maintenance of the 
British Empire and to the economic well-being of the nation" (5; see also 6, 
7). H. D. Henderson, the economist, expressed the view in his lecture that the 
decline in population would mean growing government intervention. 

It was no accident, I am convinced, that the Victorian Age, when 
numbers were growing very rapidly, should have been the heyday of the 
philosophy of laissez-faire, of the idea that governments should confine 
themselves to the task of maintaining law and order and meddle as little as 
possible with economic matters. 

[Today, in contrast] an increasing degree of state intervention and 
control will be required to deal with the difficult problems of economic 
adjustment which are consequential on the change in population trends. 
(8) 

In the same series of lectures, Professor R. R. Kuczynski, a well-known 
demographer, contrasted the decline in the number of white people in the 
world with the rising number of people belonging to other races. He suggested 
that the growth of colonialism and the spread of the British Empire could in 
part be explained by demographic factors. He estimated that in 1770 there 
were 150 million whites, while by 1938 the white population of the world 
had increased almost five times to 730 million; and that in 1770 there were 
only 8 million persons of English descent, while by 1938 there were ten times 
as many, 80 million (9)./ 

The same conviction, that power in the international arena required a large 
population, led the prewar governments of France, Germany, Italy, and Japan 
to pursue pronatalist policies (11). 

Concernwith PopulationGrowth 

As one reflects upon the current concern for the effects of the worldwide 
"population explosion," it is striking to see how many of the same effects 

'A similar argument was expressed a decade later by an Australian demographer who 
noted that "we who live in the dominions of the British Commonwealth have good 
reason to be thankful for the fortitude of the Victorian women of Britain who bore their 
numerous progeny without obvious complaint and who helped thereby to lay the foun
dations of a mighty Empire" (10). 
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which were described as costs of population decline are now viewed as costs 
of population growth. William Vogt, expressing the contemporary view, has 
written, "the more people we have, the more government we must have" 
(12). A similar theme is presented by the geochemist Harrison Brown, who 
noted that "in the future we can expect that the greater the population 
density of an industrial society becomes, the more elaborate will be its orga
nizational structure and the more regimented will be its people" (13). 

Whereas in the 1930's some economists reasoned that a population decline 
would bring about state intervention in order to cope with a declining econ
omy, many contemporary economists argue that population growth, by im
peding an adequate rate of savings and investment in the developing coun
tries, is likely to lead to economic stagnation which can best be overcome 
through government intervention to restrict consumption, augment savings, 
and increase the rate of investment-

Though there has been a growing concern with some of the economic, 
political, and social effects of population growth in the developed world of 
western Europe and the United States, primary focus of the current nee-
Malthusian wave has been on the consequences of population growth for the 
developing areas. Almost all the political problems of the developing areas
political instability, violence, aggressive behavior, communism, revolution, in
tense nationalism-have been linked to rapid population growth. 

On the relationship between population growth and the development of 
nationalism, the historian Henry Steele Commager has written that as the rise 
of European nationalism after the French Revolution coincided with the first 
great population increases in modern history, so "now it is Asia, Africa, and 
South America that are experiencing the population explosion, and it is in 
these continents that we are witnessing the upsurge of chauvinistic and im
perialistic nationalism" (14, 15). 

On the relationship between population growth and the spread of com
munism, one writer has focused on the development of communist move
ments in the south Indian state of Kerala. 

How did a calm and peaceful little part of Asia come to be such a 
hotbed of communism? There are a number of complicated answers to this 
question, based on history, politics, and economics. But two underlying 
reasons stand out. The first is a physical fact: Kerala is so overcrowded 
that its people simply do not have enough food to keep their living above 
the concentration camp level .... (16) 

Many writers have stressed the relationship between poverty, population 
growth, and political instability. This viewpoint can be found in the writings 
of Philip Hauser, Irene Taeuber, Kingsley Davis, and many other American 
demographers. The late Harold Dorn, in a report to the American Assembly 
on world population growth, stated the viewpoint succinctly: "as population 
continues to increase more rapidly than ability to satisfy needs and desires, 
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political unrest, perhaps leading to the violent overthrow of existing govern
ments, becomes almost inevitable" (17, p. 26; see also 18). 

Earlier writers saw population growth as a condition for national power; 
now many demographers see population growth as a cause of international 
conflict. Hauser has presented a modern version of the lebensraum argument 
in his article "The Demographic Dimensions of World Politics." 

-..th larger of-these nations are not apt to remain hungry and frustrated 
without noting the relatively sparsely settled areas in their vicinity. The 
nations in the Southeast Asian peninsula: Burma, Thailand, and the newly 
formed free countries of Indo-China... even parts of thinly settled Africa 
may be subject to the aggressive action of the larger and hungrier nations 
as feelings of population pressure mount. Moreover, Communist China, the 
largest nation in the world by far, faced with... already heavy bur
dens ... may not confine her attention only to the smaller nations within 
her reach. (19) 

The same argument is presented by Darn in his report to the American 
Assembly (17, p. 16; see also 20, 21, 22, 23), and it is further elaborated by 
Thompson in his widely circulating textbook on population (24, p. 503). 
Since no one has demonstrated a linkage between population density and 
aggressive behavior in international politics, some demographers have turned 
to an elusive psychological concept of "felt" population pressure. According 
to Thompson, population pressure includes "the relative pressure of popula
tion ... defined as the degree of deprivation 'felt' by a people as it comes to 
know of the meagerness of its manner of living as compared with that en
joyed by other peoples... ."This notion permits the analyst to explain away 
the fact that some aggressive countries have had lower population densi
ties than the countries they attacked. Thompson proceeds to do just that by 
arguing that this feeling of population pressure was exploited by the leaders 
of Japan, Italy, and Germany in the 1930's and that similar feelings might be 
emerging in many developing countries.* In many instances, of course, atti
tudes and feelings about demographic changes have important effects on 
political behavior. This subject is later discussed in detail. However, a relation 
between population density and aggressive international behavior, explained 
by "felt" pressures, has not been proven nor disproven. If density is high and 
the country is aggressive, population is called an explanatory variable; if 
density in the aggressive country is lower than in the country under attack, 
the analyst can point to "felt" pressure. 

*see (24). For earlier statements on "felt" population pressures, see (25, 26). For a 
critique of Japanese efforts to claim population pressures as a factor in her military
expansion, see (27). For an application of the concept to postwar Europe, see (28, p.
253) in which Hofstee defines population pressure as the "social tension originating from 
an absolute or relative disproportion between population and available resources," a 
definition which led him to conclude in 1950 that population pressures in western 
Europe in the years ahead could lead to "internal unrest." 
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Similar reasoning underlies many of the attempts made so far to relate 
either population growth or population density to political change. First of 
all, many of the attempts are based upon spurious correlations. Since the less 
developed countries are in the midst of a "demographic explosion," it is 
tempting but quite fallacious to assume that there is a relationship between 
high population growth rates and the political difficulties these countries are 
encountering. It would be easy to demonstrate that the unstable countries of 
the developing world have high growth rates. But we should also note that the 
few countries in the developing areas with comparatively low growth rates 
such as Angola, Gabon, Mozambique, Haiti, and Argentina, have no special 
record of stability and that some of the fastest growing countries have often 
been cited-if not now, then a few years ago-as among the comparatively 
more stable countries of their region: Malaya, Singapore, Thailand, Mexico, 
Brazil, and Costa Rica. There is no evidence to suggest that population 
growth alone as an independent variable can explain instability, violence, 
aggressive behavior, and the rise of radical movements of the left or right. 

Socioeconomic Variables 

In the second place, many of the analysts fail to distinguish between those 
political effects which result from changes in the size, composition, or dis
tribution of populations without the influence of socioeconomic factors, and 
those effects which only result from the conjunction of population changes 
and socioeconomic changes. For example, if one ethnic group in a society has 
a higher population growth rate than another, there may be a change in the 
distribution of power even if there are no accompanying economic changes. 
On the other hand, the political effects of a growth in the number of young 
people in the society may be quite different if the increase occurs at a time 
when the economy is expanding and jobs are readily available for young 
adults entering the labor force than if the increase occurs in the midst of a 
depression when there is widespread unemployment. Similarly, a rapid in
crease in population in a rural society may have one effect if it occurs at a 
time when industrialization is opening up new opportunities for employment 
and quite another effect- if the expanded population remains.in the country
side. In the latter case, a population increase may result in increased frag
mentation of landholdings, an economic change often with very significant 
political consequences. Moreover, if sons have equal inheritance rights, there 
may be one set of effects, while the effects will be quite different if there is a 
system of primogeniture. In short, there may be few population changes 
which have uniform worldwide political effects. The analyst, therefore, must 
specify the intermediate variables with which demographic changes are asso
ciated. 

Unfortunately, some of the attempts by demographers and economists to 
explain the political effects of population change, utilizing intermediate vai

http:remains.in
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ables, have been based on dubious assumptions. The most common, of 
course, is to assume that rapid population growth leads to a decline in eco
nomic growth which in turn leads to political violence, political instability, 
insurrectionary movements, or communism. Population growth need not be 
accompanied by a low rate of economic growth (the reverse was the pattern 
in many European countries in the 19th century and, more recently, in Hong 
Kong, Taiwan,_South-Korea,_Malaya,_Singapore,and-Israel),-nor-are-the-most 
violent areas of the world those with particularly low rates of economic 
growth. The attempts by Ted Gurr, Harry Eckstein, and other political scien
tists to find explanations for violence and political instability have led to a 
much more complex model of interrelated variables than a simple mix of 
income growth and population growth (29). Moreover, there is strong evi
dence to support de Tocqueville's familiar argumentthat periods of economic 
growth, rather than periods of economic stagnation, are often times of politi
cal instability. 

Third, in analyzing the political effects of specific demographic changes, it 
is important to know how these changes are perceived. It is not enough to 
know, for example, that different religious or racial groups are increasing 
their number at different rates; we must also know how each of these groups 
views the change in its relative size. Differential fertility rates among 
Methodists and Episcopalians may not be perceived as a matter of great 
importance in the United States, but the differential fertility rates between 
Catholics and non-Catholics and between whites and nonwhites are seen as 
matters of great political significance. The beliefs people have as to the effects 
of real, and sometimes imagined, demographic changes are in themselves of 
great political importance. For example, the rapid population growth of 
"coloured" peoples in Britain (partly due to the fact that a large proportion 
of nonwhite women are currently in the childbearing age) has led some 
Englishmen to fear that the character of British life would be changed in an 
undesirable way and, therefore, to believe that restrictive immigration policies 
should be pursued. Similarly, beliefs concerning the relationship between 
population size and national power have affected population policies in New 
Zealand and Australia, although changes in military technology have made 
such a relationship much less significant than in the past. 

Sometimes a change in government policy can affect popular attitudes 
toward some long-familiar demographic facts. For example, illegitimacy 
among the poor, as such, was largely ignored by taxpayers until government 
took on the responsibility of providing aid to dependent children. What was 
once viewed benignly as simply a way of life among the lower classes has now 
become an irritant to many middle class Americans. 

Demographers, like economists, have been accustomed to working with 
"hard" data. They often distinguish themselves professionally from other 
social scientists, such as anthropologists and political scientists, who work 
with "softer," that is, attitudinal, data. The demographer feels professionally 
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most comfortable with data on fertility rates, mortality rates, and migration 
rates, and does not customarily work with attitudinal data. Unfortunately, 
this has not prevented many demographers from making inferences about the 
attitudes of individuals and groups. Clearly, of high priority in the study of 
the political, as well as the social, effects of population change is the rigorous 
collection of data on the ways in which different ages, classes, and ethnic 
groups perceive population change. 

Fourth, we must be more precise concerning the kinds of political effects 
which might result from population changes. Within a political system, there 
are at least two types of political effects which seem to be most apparent. 
One type concerns the political and administrative strains produced by 
changes in the size, composition, and distribution of the population. For 
example, marked increases in the number of young people or the number of 
older people can have great effects on the kinds of services which govern
ments may be asked to provide. An increase in rural density resulting in a 
fragmentation of landholdings may have an effect on agricultural policy. Or 
an increase in family size among poor people supported by welfare programs 
may have effects upon government expenditures. In short, new demands 
resulting from population changes may affect the size and character of the 
bureaucracy and the kinds of resources needed by government to meet those 
demands. A second major type of political effect is on the internal distribu
tion of power. Since in every society-especially, but not exclusively, in demo
cratic societies-the distribution of political power is affected by the propor
tions of age groups, ethnic groups, or social classes, any changes affecting 
those numbers, whether from differential fertility rates or migration, can 
affect the balance in a federal system; for example, the changes in ratio 
between Hindus and Muslims in northeastern India, Catholics and Protestants 
in Northern Ireland, and blacks and whites in American cities have had dra
matic political consequences. 

Fifth and finally, not only must we be more precise about the political 
effects of demographic change; it is also necessary that we be more precise 
about the demographic variables as well. There are at least five specific types 
of population changes which appear to have political effects. Four of these 
changes are largely the consequence of increases in population, and the fifth 
is primarily a consequence of economic and political factors, though it, too, 
may be affected by population growth. These five are: (a) changes in theage 
structure of a population, (b) changes in family size, (c) changes in the size 
and density of a population, (d) differential population growth rates among 
different social classes and ethnic groups, and (e) migration. 

EMPIRICAL APPROACHES TO THE STUDY OF POLITICAL DEMOGRAPHY 

The rest of this essay will deal with each of these five aspects of popula
tion change and consider how each may be related to different types of 
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political effects, asking such questions as: (a) How are these population 
changes perceived and to what extent do they have political effects irrespec
tive of the ways in which they are perceived? (b) In what ways does the 
cultural, social, and economic environment shape the political effects of pop
ulation changes, and do the demographic changes have an independent and 
direct political consequence? (c) How are demands upon the political and 
administrative framework affected by population changes? (d) And finally, 
what are the effects of these population changes on the political and social 
interaction of groups and the distribution of political power within the 
society? 

PoliticalEffects of Changes in Age Structure 

Three factors affect the age of a nation's population. The first and most 
important is simply the number of children women bear. An increase in the 
number of births will produce a younger population. The second is a drop in 
the death rate, which favors young people more often than the elderly. A 
decline in the death rate most often benefits infants and small children. For 
example, in Sweden 95 percent survive from birth to age 30 today, as com
pared to 67 percent in 1870 (30). The third factor is the migration rate. Since 
migrants tend to be young, a large immigration rate generally means a 
younger population, and a large emigration generally means an older popula
tion. 

In many countries in the developing areas, fertility rates are higher, mor
tality rates are lower, and emigration rates less than was the case for many 
western European countries in the 19th century. Health conditions improved 
slowly in many European countries, birthrates were often lower, and migra
tion to North and South America was great. In both the 18th and 19th 
centuries, most European countries had older populations than exist in most 
developing countries today. And the contrast between the age structure of 
Asia, Africa, and Latin America and that of the developed world today is 
quite striking. For example, 47 percent of the Philippine population is below 
the age of 15, in contrast to only 23 percent of the British population. Half 
the population of the Congo is under 20, and half of Brazil is under 19. 

Wars have also had a substantial effect on the age structure of a popula
tion. In World War I, Serbia lost 27 percent of its males between the ages of 
15 and 49, Russia lost 16 percent, Turkey 15 percent, Romania 14 percent, 
and France 13 percent (31). An extended war may also eliminate a generation 
of infants who would have been born had there been no war. In a society 
in which women give birth at frequent intervals, the temporary removal of a 
large number of males will have a permanent effect on population size. But in 
a society in which family planning is common, war may only lead to a post
ponement in births with the result that the end of the war is accompanied by 
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a postwar baby boom. Moreover, a generation after the postwar baby boom, 
when the percentage of women in the childbearing age group increases, the 
birth rate may again rise. 

Populations grow older when the birth rate declines, when there is no 
longer a decline in infant mortality, or when there is a substantial out
migration. In the United States the in-migration of older people to such 
warmer climates as Florida or southern California has affected the age struc
ture of those areas. 

Different age groups make different demands upon the state. If there is a 
rise in the number of infants, parents may demand more health services for 
children and mothers. A rise in the 5-to-15 age group may mean a greater 
demand for more primary and secondary schools and for the training of more 
teachers. A rise in the college-age group means that more institutions of 
higher learning may need to be built, or older ones enlarged, or employment 
opportunities created for new entrants into the labor force. A large old-age 
group may demand more medical and social security programs. 

Whether the state responds to any of these needs depends upon the follow
ing: (a) whether citizens believe the state ought to be responsible for pro
viding new services, (b) whether citizens have the political power to make 
effective demands upon their government, (c) whether governmental leaders 
believe the state ought to take on these responsibilities and are responsive to 
demands made upon them, and (d) whether the government has or can obtain 
the administrative and financial resources for expanding its services. These 
four conditions, obvious as they are, are often forgotten by planners who, 
viewing the changing age distribution of a population, calculate needs for 
housing, health services, or education without considering that needs may not 
be felt, that they may be felt but that citizens do not expect them to be met 
by government, that particular age groups may not have the political power 
to press their demands upon government successfully, or that government 
may not have either the will or the resources to respond to these demands or 
needs. With these factors in mind, let us consider some of the political effects 
of changes in the number of three different age groups in the population, the 
school-age group, say from ages 5 to 15; second, the number of young adults; 
and third, the number of older citizens. 

A Rise in the YoungAge Group. In most developing countries, the popular 
desire for education exceeds the supply. Whereas in other areas of national 
planning, government elites often lament the failures of industrialists and 
agriculturalists to achieve targets, in the area of educational development 
quantitative expansion has often been greater than planners had anticipated. 
Even poor peasant families are becoming aware of the importance of educa
tion for changing the status, occupation, and income of their children. The 
growth in the number of school-age children, with an increased demand by 
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adults for investment in primary and secondary school education, has led 
most developing countries to invest a substantial proportion of government 
revenues in education. Even with the doubhng of educational investment, the 
absolute number of illiterates has actually increased in many developing coun
tries with high population growth rates. It is no accident that countries with 
high birth rates and low national income are those with much illiteracy. 
Furthermore, the demand for education -isso great inmany societies that a 
substantial portion of educational development is outside of the government 
sector. In the 19th century, religious institutions in Europe provided much of 
the money for educational development. In India today, the private sector, 
especially caste associations, has been creating educational institutions. And 
in parts of southeast Asia, Chinese voluntary associations have also been 
building their own schools. However, in spite of these efforts in both the 
public and private sectors, few developing countries have been able to achieve 
the goal of universal primary education. 

The government of a population with an increasing number of school-age 
children is often under pressure to divert the investment of funds from indus
try to education in order to achieve universal literacy and universal primary 
education. Moreover, as long as the number of children in the school-age 
group continues to grow, educational planners are confronted with a moving 
target. Substantial increases in governmental expenditure are needed simply 
to keep the same proportion of children of school age in the schools. In India, 
for example, the number of children below the age of 15 increased from 
138.6 million in 1951 to 180.4 million in 1961, an increase of nearly 42 
million or 30 percent.* 

If universal education is not achieved and only a portion of the school-age 
group is actually in school-a pattern in most developing societies-it is invar
iably the children of the poorest groups who are not in school. The early 
effects of educational development may thus be to improve the opportunities 
for the children of the urban middle classes, the children of the peasant 
proprietors, and perhaps for those of the urban working class, while the 
children of tenant farmers and landless laborers are left behind. Since occupa
tional levels often coincide with differences in religion or caste or tribe or 
language, a half-developed system of primary and secondary school education 
may sharpen both class and ethnic differences. 

There is an impressive amount of evidence that many modern revolu
tionary movements are associated with an increase in the number of young 
adults. In a stimulating and original article, Moller has argued that in any 
society, regardless of social and economic conditions, an increase in the num
ber of youths makes for an increase in social turbulence (32). The reason that 

*See Gavin W. Jones, "Effect of Population Change on the Attainment of Educa
tional Goals in the Developing Countries," in this volume. 
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people tend to assume a correlation between violence and poverty, he notes, 
is that poor neighborhoods and poor countries both have high proportions of 
young people. Moller provides many historical examples to bolster his argu
ment. He notes that during the early part of the 16th century in Germany 
large cohorts (age groups) of young adults coincided with the rise of the 
Lutheran Reformation and the Peasants War of 1524-25. In the late 18th 
century, 40 percent of the French population was between the ages of 20 and 
40, and only 24 percent was over 40 years of age. Because of the economic 
hardships that prevailed between 1785 and 1794, the many underemployed 
young people formed an explosive population group, contributing to the 
revolutionary unrest within France and also to the military ventures of the 
Revolutionary and Napoleonic Wars. Similarly, Italy experienced a rise in the 
number of young adults at the time that Mazzini was organizing the "Young 
Italy" movement.* 

By the latter part of the 19th century, the proportion of young people was 
declining in western Europe, but at the same time their number was in
creasing in eastern Europe, the Balkans, and in Russia, all areas of revolution
ary change in the latter part of the 19th and early 20th centuries. The 
20-to-45 age group had declined in Germany in the early part of the 20th 
century with a diminution in births, but the proportion of young adults 
began to rise sharply in the late 1920's as a result of a natural increase some 
20 to 30 years earlier. Thus the Depression hit Germany at the worst possible 
time-when the age group from 20 to 45 was the largest in modern German 
history. It was only after Hitler came to power that the proportion of youths 
began to taper off. 

Moller further notes that the violence of American youth in the 1960's has 
taken place at a time when the postwar babies have entered late adolescence 
and college age. Moreover, postwar fertility rates rose somewhat more rapidly 
for Negroes than for the White population, and the increase in the young 
Negro population has been pronounced in the cities of the North, areas of 
social turbulence and violence throughout the 1960's. 

The proportions of young adults in the populations of the developing areas 
today are higher than those typically experienced by the European countries 
or the United States in the 18th or 19th centuries. In France, for example, 
the age group 15 to 29 was 65 percent of the 30-years-and-over group in 
1776, and down to 48 percent in 1900. In Sweden, the highest was 69 
percent in the middle of the 19th century, and in Great Britain it reached 77 
percent in the 1840's. But in Ceylon today, it is 79 percent, in Brazil 85 
percent, in Ghana 85 percent, in Tanzania 93 percent, and in the Philippines 

*For an important statement on the analysis of the social role of cohorts, see (33). 
For an analysis of the effects of a youthful population on economic development, using 
Indonesia as a case study, see (34). 



580 RAPID POPULATION GROWTH-T 

96 percent. These extraordinarily high rates result from the rapidity with 
which mortality rates have dropped in recent decades, from the higher birth 
rates in some developing countries than those in 19th century Europe, and 
from the absence of emigration opportunities for young Asians, Africans, and 
Latin Americans comparable to the opportunities which Europeans had in the 
late 18th and 19th centuries (32, p. 25 1). 

- --Even-if-fertility rates-should--sharply-droprthe--number-of-young-adults-in
developing societies should rapidly increase in the years ahead since all those 
who will become young adults in the near future have already been born. In 
most developing countries, the number of children under 15 far exceeds the 
number of individuals above the age of 30. There are 180 million children in 
India under the age of 15 and only 150 million adults over 30, compared with 
60 million children in the United States and 93 million adults over 30. 
Barring a rapid rise in moitality, the number of young adults between 15 and 
29 will sharply rise in many developing countries, so that in some countries it 
will exceed the number of people above the age of 30. 

Do these figures necessarily mean that Asia, Africa, and Latin America are 
destined to have a more turbulent political life than that experienced by 
Europe and America in the 19th century? Much depends upon the extent to 
which political attitudes and behavior are linked with age and the extent to 
which these links transcend cultures. Does the rise in the number of young 
people, irrespective of the country's economic and social structure, mean a 
rise in radicalism; and conversely, does an aging population necessarily mean 
more conservatism? Though insurrectionary movements in Cuba, Vietnam, 
Angola, and elsewhere in the developing world appear to be essentially move
ments of young men, as were revolutionary movements in the past, can we 
not also point to countries with large numbers of young people which have 
not experienced revolutionary upheavals? If so, one could argue that an in
crease in the number of young adults may be a necessary, but not sufficient, 
condition for revolutionary movements. However, one can readily see factors 
at work in many developing societies which would encourage an increasingly 
youthful population to be revolutionary. 

Insofar as many developing societies continue to be ranked by age and 
older people, irrespective of their performance, continue to demand both 
respect and authority, young people are likely to become frustrated at the 
lack of opportunities made available to them within established institutions. 
If the young adult population increases more rapidly than job opportunities, 
then there will be a rapid increase in the number of unemployed or under
employed. Moreover, the movement of many young adults from villages 
where traditional social controls continue to operate to colleges and univer
sities in the cities means that young adults are concentrated and, therefore, 
may be more able to organize as a cohesive political force. It does not follow, 
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of course, that young people necessarily share a common political ideology or 
common political interest, but these factors may mean that a large youthful 
population is readily capable of being organized by various political groups. 

A Rise in Aged Population. Is there any relationship between age and 
political attitudes or behavior? A few scholars have questioned the wide
spread belief that youth is linked to liberalism and radicalism and old age to 
conservatism. Herbert McClosky, for example, has suggested that personality 
traits are more important than age as a cause of an individual's political views 
(35). Other studies, however, show that prejudice towards minority groups 
tends to be greater among older people, and that, in general, social conserva
tism is greater among the aged than among youth (36, 37). This seems to be 
the case even when educational levels are constant. -

Among the few empirical studies of aged populations is a study by Rainey 
in the state of Arkansas, which, as a result of substantial emigration of young 
adults, has an older population than most other states. Rainey reports a 
growth of political pressures by senior citizens, the presence of growing con
servatism on race issues, a decline not only in the number of school children 
but an even more rapid decline in the number of young teachers, and some 
evidence that the aged population is opposed to measures to finance new 
schools, roads, and other projects designed to stem the state's out-migration 
and attract industry (38). 

There may be some validity .to the slogan of young radicals, "don't trust 
anyone over 30," an example of a most un-Marxist position in that it implies 
that neither income, occupation, nor social class are determinants of radical
ism. Is it possible that the decline in revolutionary fervor in the Soviet Union 
is not an outgrowth of increased affluence, or the growing influence of 
middle and professional classes, or even the "natural" decline in ideology, but 
is a result of the fact that the Soviet population has been aging? By the early 
1960's the 15-to-29 age group was down to 53 percent of the number over 30. 
Perhaps the current theory that increased affluence leads to restraint in inter
national relations needs to be re-examined in the light of the possibility that 
age is a more restraining factor on the part of governments. 

An examination of the effects of aging populations should also include 
consideration of the type of demands made by older citizens as a result of 
changes in family structure. The aging of populations in developed societies 
takes place in the context of changes in the family system. The growth of 
independence on the part of young people and the establishment of the 
nuclear family system have made older people less able to be dependent on 
their children and increasingly dependent upon the state for support in their 
old age. It is ironic that the number of older people in the society is in
creasing at the very same time that the family system is less able to cope with 
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the needs of older citizens. Now that older people are less likely to live with 
their children, they are increasingly in need of their own housing, facilities for 
social recreation, and, above all, state-financed medical facilities. Responsi
bilities once borne by children are now increasingly being borne by the state 
through systems of social security. 

In considering the structure of a population and its political effects, it is 
-necessary to_ distinguish -between -the political- role-of a -particular age-group -.. 
when it constitutes a small portion of the population and its role when its 
numbers have sharply increased. The young, for example, may be more in
novative, more liberal, and more radical than their elders, but they may not 
be politically active unless they are numerically large. Similarly, a small, 
conservative, elderly population may be ignored by politicians, but beyond a 
certain size threshold, it may become a target of competing politicians, as has 
been the case in California, Florida, and Arkansas. In the 1968 presidential 
elections in the United States, Senators McCarthy and Kennedy explicitly 
sought the support of young age groups, just as Mr. Nixon sought the support 
of middle-aged citizens, and as, 4 years earlier, Mr. Goldwater sought the 
support of older citizens. In short, in the study of political demography it is 
not only important to examine the size of different age groups in the popula
tion and their attitudes and behavior, but we must also consider the percep
tions of politicians as to the importance of certain age groups as constituents. 

PoliticalEffects of Changesin FainlySize 

Though the ideal of the extended multigenerational family is found in 
most traditional societies, it is during the period of demographic transition 
that this ideal becomes a reality. In a period of demographic transition, there 
are fewer infant mortalities, fewer maternal deaths, and an increase in longev
ity which results in the survival of parents and grandparents. Families have 
both more children and more adults, frequently extending over several gen
erations. 

How large do families become during periods of demographic transition 
when mortality rates have declined but fertility rates have not? Clark, survey
ing a large number of studies, reports that of women born from 1870 to 1879 
in Brazil, total fertility (excluding childless women) was 7.5 births per 
woman, among Jamaican women born between 1844 and 1923 it was 5.4, in 
the United States (1800) it was 5.8, in Japan (1868) somewhere between 6.5 
and 7.3. At various times in the 19th century, total fertility for Norwegian 
women reached 6.5, for British women 6.1, and for German women 5.5. 

Among contemporary developing countries, total fertility for completed 
families was 4.8 in Ceylon (1946), 6.35 in China (1934), 6.4 for Mexico 
(1960), 7.4 for Brazil (1940), 6.2 for Egypt (1956), 6.5 for Senegal (1965), 
6.5 for the Philippines (1950), 5.6 for Indonesia (1955), 6.7 for Singapore 
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(1959), 5.2 for Vietnam (1945), and 6.4 for nonwidowed, married women in 
India (195 1).* 

What are the consequences of a growth in family size? Much depends upon 
the traditional structures of family life, upon the inheritance system, on the 
extent of landholding on the part of the family-and the availability of new 
lands, and on the prospects for employment opportunities elsewhere. 

FamilySize andHousing. One effect, however, is nearly universal and that 
is the effect of an increase in family size on housing. An increase in family 
size invariably means that families require more living space. The traditional 
family dwelling may no longer be able to accommodate grandparents and two 
or three married children, each of whom have five or six children of their 
own. Villagers may expand their huts, or extended families may break up as a 
result of the need for more living space. In cities, wealthier families will move 
into larger living quarters. Since an increase in family size usually means a 
diminution in per capita income within the family, poorer families in cities 
will erect partitions within their homes or live under more crowded condi
tions. As crowding increases for the urban poor, there is often an outcry, if 
not from the poor themselves then from socially concerned middle and upper 
classes, for state intervention to improve housing conditions for poor fami
lies. Since poor, large families do not have the income to move to larger 
quarters, state intervention means the transfer of resources from one sector of 
society to another. 

Family Size and Landholding. A growth in family size in the countryside 
may affect the size of landholdings. Unless some sons leave the family home
stead or new lands are found, existing holdings must be fragmented if each 
son is to have a piece of land. In some regions, it has become possible for sons 
with energy to do what their fathers or grandfathers did-convert mountain 
slopes into usable land, drain a swamp, level a hillside, or clear a forest. In 
much of Africa, it may still be possible for young men to make "new" land 
suitable for cultivation. In such areas, a growth in family size will be accom
panied by an increase in the amount of arabic land. But in other areas the 
only alternative for young men is migration. In much of Europe in the middle 
of the 19th century, fragmentation of land had reached a point that it be
came an important factor in emigration. 

Whether the family chooses to respond as a unit to the change in ecology 
or whether individual members of the family make their own choices has 
important political and social consequences. Marcus Lee Hanson reports that 
in Germany in the mid-19th century, men with six children and small land
holdings realized that an equal division of the land upon their death would 

*The dates show the year of the studies or the year of the census used by Clark to 

assemble his tables (31, pp. 24-26). 
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doom their children to the status of "potato eaters." To prevent this outcome 
the family sold the estate and embarked as a unit for America. With the 
family savings every child could have a farm in America as large as the 
paternal estate in Germany (39). In the 1840's, the German emigration con
sisted largely of such parents and their unmarried sons who moved into the 
rural areas of America.* 

hi gir other families the father and the older sons chose to remain while 
the younger sons sought their fortunes elsewhere, in factory jobs, in the 
growing urban centers of Europe, or abroad in America. A system of primo
geniture may serve to keep the family estate intact, but in a situation of 
expanding family size it may serve to divide the family. One can readily 
picture the tensions within families in Ireland, Germany, Italy, and eastern 
Europe throughout the 19th century as men quarreled over whether to sell 
their estates and migrate as a family, whether to divide the estates into 
uneconomical units, or whether to turn the land over to older sons while the 
younger ones migrated. If the family is to migrate, should one member go 
ahead and the others follow later, or should the entire family migrate at 
once? If one son turns his patrimony over to the others, how should he be 
compensated? If the entire estate is to be sold, and the family to emigrate 
abroad, what shall be done with the elderly and the sick 9 Shall they be taken 
along or shall they be sent to live with the relatives who remain? 

If new agricultural techniques are employed, new crops introduced, or 
profits from agriculture rise, then there may be little migration. Under these 
conditions, fragmentation may take place without a drop in income from 
father to son. Clark has cited a number of historical examples of transforma
tions of agriculture under conditions of rapid population growth-6th century 
B.C. Greece, 16th century Holland, Britain in the latter part of the 
18th century, Japan at the end of the 19th century, and perhaps India today 
(31, pp. 72-73). In these instances, Clark argues, population growth com
pelled peasants to change their methods of cultivation and economize in the 
use of land. There are a variety of ways in which peasants have adapted to 
changes in the ecological balance within the framework of traditional 
agriculture-by cultivating what had previously been considered marginal 
land, by the elimination of pasture lands, by engaging in supplementary occu
pations, by adopting a few new crops (such as potatoes), or simply by living 
with a lower income. 

Which response to changing family size is made by peasants-the cultiva
tion of new lands, the adoption of new agricultural techniques and crops, the 
fragmentation of landholdings, or migration-can all be influenced by govern
ment policy or the opportunities which exist outside of agriculture. 

*Whether any member of the family chooses to move at all under conditions of 

declining agriculture can have significant political consequences, too. For an examination 
of the issue-when does a population rebel rather than migrate-see (40). 
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Sons of upper class families are likely to find a decrease in income and 
status even less tolerable than the sons of members of the lower classes. In the 
traditional demographic situation, the family elder may have died in his 40's 
or early 50's; then authority and income moved to sons who were in their 
20's or 30's. With the increase in longevity, younger men often have to wait 
longer for their patrimony. Moreover, with a larger number of sons to share 
the family estate, each of whom now survives into his 20's (often with his 
own family), it becomes self-evident to young men that they will never be 
able to acquire the status and wealth of their fathers as long as they remain 
on the land. The movement of the sons of aristocrats away from the land in 
18th and 19th century Europe was, in part, brought about by an increase in 
family size. Some younger members of wealthy Scottish families, for exam
ple, took positions in the British Imperial Service, and some sought positions 
in industry. Young French aristocrats joined the military. And throughout 
western Europe, the Catholic Church continued to provide opportunities 
both for the wealthy and for the poor. 

Increased family size often promoted occupational diversification within 
the family. The poor moved into factory occupations; the sons of large land
holders and aristocrats often entered the new expanding bureaucracies-the 
civil bureaucracy, the military, or the imperial services-where sons in high 
status occupations could maintain the family heritage and exercise authority 
over others. 

PoliticalEffects ofPopulationSize andDensity 

Much of the popular discussion of the political effects of population 
growth has focused on increased density. When we think of population 
growth, we generally do not think of changes in family size, or changes in the 
age distribution of the population, or differential fertility rates, or even in
creased migrations, but simply that there are too many people. "Overcrowd
ing" has been used to explain air pollution, traffic jams, the high cost of 
housing, the destruction of natural resources, unemployment, and even the 
psychic and political tensions of modern life, but these are more often the 
consequences of industrialization and technological change than they are of 
population growth. 

Moreover, density is itself a relative notion with a wide variety of mean
ings. It customarily refers to the ratio between numbers of people and land 
area within a country, but this is a most inadequate conception for the 
purposes of this study which is primarily concerned with the frequency and 
kind of interpersonal contacts, and a land/man ratio hardly provides us with 
such a measure. Overall density for a country may be low, but because there 
is little arable land, population may be highly concentrated. Or density on the 
land may be increasing, but density per room is declining with an increase in 
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the construction of housing. Or population in the core city may be declining 
as people move to the less densely populated suburbs while density on the 
highway is rapidly rising. In short, there are different densities at work, at 
home, and in transportation, and different densities day and night. 

What can be said then about the relationship between population den
sity-or more properly, different kinds of population densities-and various 
aspects of political and governmental systems? The following discussion will 
briefly e-anitie six possiblk r6lionsliips: (a) the relationship between popu
lation density and political or social stability, (b) the relationship between 
population size and the interplay of central and subordinate government 
authority, (c) the relationship between population size and government re
sources and policy options, (d) the relationship between the dispersal of 
population and the cost of bureaucratic penetration, (e) the relationship be
tween size and the problems of regional disparity, and (f) the relationship 
between size and density and the optimal size of government. 

Density and PoliticalItstability. As of 1960, the following European 
countries had population densities of more than 100 per square kilometer: 

Netherlands-342 East Germany-150 
Belgium-300 Switzerland-130 
West Germany-215 Luxembourg-121 
United Kingdom-2I5 Czechoslovakia- 107 
Italy-164 Hungary-107 

Denmark-106 

The following regions in Asia, Africa, and Latin America had populations 
of more than 100 per square kilometer: 

Hong Kong-2,891 Lebanon-158 
Singapore-2,813 Ceylon-151 
Mauritius-342 Jamaica- 142 
Taiwan-295 India-136 
Puerto Rico-265 Haiti-126 
Japan-252 El Salvador- 117 
South Korea-250 North Vietnam-103 
Trinidad-165 Israel- 102 

Whether one uses as an index of political instability the amount of vio
lence or revolutions or coups d'etats, or the frequency of changes in govern
ment, neither of the above lists of densely populated countries correlates well 
with any list of politically unstable countries. There are both stable and 
unstable densely populated countries, and most of the unstable countries 
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have a low density. Africa, with an overall population density of 8 per square 
kil6meter, the lowest of any continent in the world, has been one of the most 
unstable regions during the past two decades. Moreover, even when regional 
characteristics are weighed as an influence, there is no noticeable relationship 
between density and political instability. The Philippines, which has been 
among the more stable countries of southeast Asia, has a density of 93, while 
Indonesia, one of the least stable countries, has a density of 62. In Africa, 
Nigeria is high with a density of 38, but the Congo is low with 6, as isGuinea 
with 12, and Angola with 4. In the Middle East the relatively stable country 
of Tunisia has a high density of 33 compared to Syria with 25, Egypt with 
26, Morocco 26, and Yemen 26. Finally, contrary to popular impressions, 
population density in mainland China is not high by Asian standards. Its 
population density is 68, lower than that of India, Pakistan (98), South 
Korea, North Vietnam, Japan, or Ceylon; and about the same as that of 
Nepal-67 (41). 

In one important respect these simple correlations are, of course, quite 
misleading, for they do not take into account that some countries, such as 
mainland China, have large uninhabited areas, so that in some parts of the 
country density is extraordinarily high. Thus, although the density of In
donesia is lower than some other parts of south and southeast Asia, the island 
of Java is one of the most densely populated agrarian regions of the world. 
Similarly, in India, the density of the small state of Kerala, which shares with 
Java the reputation for being violent and unstable, is three times that of India 
as a whole. A close examination of the relationship between regional density 
within a society and levels of violence would be useful. However, one can 
readily point to many densely populated areas of the world that have been 
highly stable and to many countries of Latin America and Africa with rela
tively low population densities on arable land that have been highly unstable. 
There is, in short, no evidence yet that population density alone is either a 
necessary or sufficient condition of political stability. 

One can, however, discern a relationship between political organization 
and population density. It iscustomary for political scientists to consider the 
growth of political organizations and the articulation of political interests as a 
consequence of an increased division of labor and, in general, of the growing 
differentiation of social groups. Marx, for example, saw the differentiation of 
occupations in relationship to property ownership as the major dimension in 
the organization of conflicting interests. Modern political scientists following 
Drnrkheim and Weber are more likely to see all.differentiations of occupations 
as a determinant of political organization. One can, however, note the stnking 
fact that concentration of populations in a given space is a factor in whether 
or not political organizations emerge. Dispersed, nomadic, pastoral peoples, 
for example, appear to be less able to organize to exercise influence on 
government than are settled agriculturalists; and settled but dispersed tenant 
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farmers seem less able to organize than plantation laborers. Similarly, factory 
workers are readily organizable, and students in colleges and universities are 
more easily organized than young people who are not in educational institu
tions. Institutions which bring large numbers of people together have clearly 
created one important condition for the creation of political organizations. 

But although there may be a threshold of density below which a people do 
not readily organize politically, can we assume there is another threshold
above which people are likely to be violent and aggressive? This hypothesis is 
stated in a suggestive and much-quoted study by Calhoun. He conducted an 
experimental inquiry into the effects of high density on the behavior of a 
domesticated albino strain of the Norway rat. As density was increased, male 
rats became more engaged in struggles for status, fighting increased, mortality 
among infants and females increased, homosexuality among male rats grew, 
and some even became cannibalistic (42, 43). 

A difficulty in assessing the social and political consequences of high den
sities among humans is the need to disentangle the effect of other variables. 
David Heer (44, p. 32) points out that the central cities with high densities 
also tend to have older, more crowded housing than suburbs, that they have a 
higher proportion of lower socioeconomic groups, Negroes, the foreign-born, 
and persons living alone, and that central cities often have a higher proportion 
of newer arrivals than their suburbs. These factors, rather than high density, 
may account for some of the characteristics of high-density urban centers. In 
short, as in studies of the impact of density on health, it is difficult to sort 
out other factors which are often associated with crowding, such as low 
income, poverty, poor housing, and unemployment.' Heer considers some of 
the conflicting evidence concerning the social effects of density: the increase 
in mental illness and loneliness versus the evidence and arguments that pri
mary ties are more intense and numerous in the inner city than they are in 
the suburbs.t Heer concludes by noting that although the social effects of 
differences in population density are of great significance, they have not been 
adequately studied, a point that can be made as well with regard to the 
political effects of population density. 

Whether or not the incidence of pathological behavior among humans is 
higher in densely populated regions than in dispersed areas is an issue on 
which the empirical evidence is quite unclear, but certainly one of the most 
universally believed social theories is the notion that those who live in rural 
areas and small towns are more virtuous, trustworthy, less violent, and more 
reasonable than those who are born and raised in high-density urban centers. 
Even among urban dwellers in the United States, there is a popular belief in 

*See John Cassel, "Health Consequences of Population Density and Crowding," in 
this volume. 

tSee the studies by XWilliam Foote Whyte, Michael Young, Peter Wilmott, and Louis 
Worth cited by Heer (44, p. 33). 
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the special qualities of public figures who come from the small towns of 
America, from places like Aberdeen, Kansas, or Libertyville, Illinois. This 
idea, that a man's location in space is more likely to shape his moral character 
than his education, his occupation, or even his religious affiliation, though 
statistically unverified, is a belief widely shared in almost all societies, includ
ing, and perhaps especially, those societies which are densely populated. 

Density and CentralGovernment. Clearly, the size of a country and its 
population creates both problems and opportunities. It is, first of all, well to 
remember that although the density of some European states in the late 18th 
and early 19th centuries was high, the size of the states by modern standards 
was quite small. The population of England and Wales in the first census of 
1801 was under 9 million, about that of Rhodesia and somewhat less than 
that of contemporary Ceylon, Nepal, Tanzania, Taiwan, or Peru. In 1800, the 
Netherlands had 2.1 million people, the same as contemporary Dahomey or 
Honduras. Italy had 17.2 million people in the early part of the 19th century 
and was therefore slightly smaller than Ethiopia was in 1962 with 20 million 
people. France, then the most populated and most powerful country in 
western Europe, had 28.3 million people, slightly more than contemporary 
U.A.R. with 27.2 million and slightly less than Turkey, which has 29.2 mil
lion. By today's standards, most European states in the beginning of the 19th 
century were quite tiny: Denmark had 983,000, Finland 830,000, Norway 
880,000, Netherlands 2.1 million, Sweden 2.3 million, and Portugal 2.9 mil
lion. In population, these states compare with contemporary Chad with 2.7 
million, Guinea with 3.2 million, and Niger with 3.1 million.* 

Compared to the European states of the early part of the 19th century, 
many of the developing countries today are extraordinary giants. There are 
five countries each with populations larger than all of western Europe at the 
beginning of the 19th century. India has over 500 million people, China 

.around 	 700 million, and there are two countries with approximately 100 
million people each, Pakistan and Indonesia. A fifth country, Brazil, has a 
population of 80 million and is estimated to pass the 100 million mark 
sometime in the late 1970's. Few governments in the developed world have 
ever had to govern populations the size of any of these five giants in the 
developing world. Even Russia, with its formidable problems of governance, 

'How much more important the skills and motivations of their populations were in 
the economic growth of these small European states than population size, density, or the 
availability of local resources is indicated by the role which European migrants from 
these countries played in the development of the United States, Canada, Australia, New 
Zealand, South Africa, and Rhodesia. The development of a small piece of the Middle 
East by Jewish migrants from Europe provides further support for the argument that 
skills and motivation are primary, and local resources and population density are rela
tively less important. 

See also Harvey Lesbenstein, "The Impact of Population Growth on Economic 
Welfare-Nontraditional Elements," in this volume. 
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did not pass the 100 million mark (excluding the Asian regions) until the 
1890's. The United States had only 50 million people in the 1880's and did 
not pass the 100 million mark until around 1917. And Japan at the time of 
the restoration (1868) had only 33 million people, slightly less than contem
porary Thailand, and did not join the United States and the Soviet Union as 
the third developed country with over 100 million people until the late 
1960's. 

One consequence of population size, as distinct from either population 
density or population growth rates, is that it creates special problems in the 
relitionship between central and subordinate units of government. Since it is 
virtually impossible for a single governmental unit to govern directly a large 
territory with large numbers of people, some powers are invariably delegated 
to subordinate governmental units. In large systems, subordinate govern
mental units have a tendency to seek their own resources, often at the ex
pense of the central government. If central authority is itself weak and 
divided and its control over resources limited, subordinate authorities may 
seek greater autonomy. Large underdeveloped states with a weak center are 
thus particularly vulnerable to conflict between governmental units. When the 
subordinate governmental units govern distinct cultural regions, as in Pakistan 
and India (and in Nigeria-the largest African country though it is only half 
the size of Brazil), then an additional dimension is added to the tensions 
between central and subordinate authority. 

Resources-Small vs, Large States. Governments of large states have greater 
resources available to them than do the governments of smaller states of 
comparable per capita income. Though all five of the most populous coun
tries in the developing world rank among the lowest in the world in per capita 
income, four of these five-India, China, Brazil, and Pakistan-rank among the 
twenty top nations in national income (21, p. 209). By virtue of their size, 
these countries have large national budgets. Moreover, each of these countries 
has a large number of scientists and engineers, which makes it possible to 
make the technological investments that smaller, less developed states cannot 
make. Large countries, however poor, can amass sizable budgets from small 
individual contributions with the result that some advanced technologies
nuclear weapons, missiles, and nuclear power stations-are within the techno
logical and resource capacity of several of these nations if they choose to use 
their resources in these ways. Small developed countries have similar options, 
but small underdeveloped countries do not. 

Similarly, large countries have the advantages of potentially large internal 
markets and the technological and financial resources to choose among a large 
number of possible investments. Smaller countries may seek the benefits of 
size by establishing common markets or through forms of economic integra
tion. East African states, for example, have sought to cooperate in the estab
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lishment of universities and medical schools which would serve the entire 
region. Larger states are under less compulsion to seek regional cooperation 
for economic purposes. 

Though large states have more resources and, therefore, more options to 
choose from, there is also likely to be a greater differentiation of political and 
economic interests seeking to influence the choice of options. The more 
differentiated the interests, the more difficult it is to maintain the kind of 
personalized rule that so often characterizes small states. This is not to say 
that a single individual or a small oligarchy cannot govern; it does suggest, 
however, that for a small group to govern a large state may require more 
coercion than is often necessary for an oligarchy governing a small state. The 
temptation and tendency to establish authoritarian governments is particu
larly great in large, poor societies-four out of the five largest developing 
countries in the world are under authoritarian rule. However, the task of 
managing such states is particularly difficult, as both Ayub Khan and Sukarno 
have discovered. In recent years even the Chinese have demonstrated how 
difficult it is for an oligarchy to govern an area as large and populous as 
China. 

Effects of Dispersed Populations. Governments of large territories with 
small and dispersed populations have a wide range of problems. Not only are 
government revenues likely to be small, but there are few economies of scale. 
A country with a dispersed population and low density will require a large 
number of bureaucrats per citizen to penetrate the countryside. If resources 
are too small to maintain an adequately large bureaucracy, revenue collection 
will remain small, local communities will depend more heavily upon tradi
tional structures of authority to settle disputes, and the ability of the central 
government to play an active role in the development process, even in the 
process of establishing a school system, is apt to be limited. There are a 
substantial number of countries in the world, mainly in Africa, which are 
poor, large in area, and inhabited by small and dispersed populations. The 
following states, many of which are larger than France (with an area of more 
than 200,000 square miles) have less than ten people per square kilometer: 
Central African Republic, Congo, Mauritania, Chad, Mali, Niger, Somali, 
Angola, Mozambique, Rhodesia, Malagasy, Algeria, Libya, Sudan, Saudi 
Arabia, Laos, and Mongolia. 

Algeria has a fairly large population and one that is not widely dispersed 
throughout the entire territory. Rhodesia is a relatively well-to-do country, at 
least as far as its white citizens are concerned, and, therefore, can afford to 
maintain a bureaucracy which can penetrate large portions of the countryside 
and establish a measure of governmental control comparable to what is found 
in more densely populated states. But most of the states on this list have 
populations so dispersed, communications and transportation so underdevel
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oped, and governmental resources so small that the prospect for establishing 
governmental control over the territory, much less using government as an 
instrument for accelerating development, is very limited. So long as govern
ment officers have little local contact, citizens must rely more heavily on 
informal local networks to settle disputes. The high cost of governing under
populated regions, therefore, tends to preserve systems of local justice. In the 
absence-_of substantial .external .support-to finance -the expansion--of -the 
bureaucratic network and the development of modern communication, the 
governments of many of these states are not likely to be able to extend their 
writ much beyond the capital city and a few town and rural areas with 
concentrated populations. Areas of low density in much of Africa are thus 
likely to remain ungoverned for a long period of time. And so long as they 
remain ungoverned, they will remain poor and underdeveloped. 

Regional Inequities. There is a strong tendency for the most densely pop
ulated areas with growing populations within a country to attract even more 
industry and more population. Clark, in an analysis of the relationship be
tween population change and the location of industries, concludes that the 
effects, particularly in the early stages of economic growth, are to increase 
income inequalities between regions (31, p. 337). In the classic, monumental 
study PopulationRedistributionandEconomic Growth, Kuznets and his as
sociates show the relationship between regional economic development and 
population movements in the United States (45). If these hypotheses are 
correct, that populations tend to concentrate rather than disperse as develop
ment proceeds and that regional inequalities grow as a result, they throw 
some light on the growth of interregional conflicts which so characterize 
developing societies and which seem to persist in developed societies as well. 

In this connection it should be noted that many city politicians, business
men, and some city planners have pressed for the expansion of cities even 
while demographers, sociologists, and political scientists have become in
creasingly concerned with the pathologies associated with urban living. Many 
a Chamber of Commerce, eager to see a rise in the value of urban real estate 
and concerned with increasing the revenues of the municipal government, 
has encouraged the establishment of new industries and new real estate 
developments. 

Much of the debate over the advantages and disadvantages of high-density 
living has to do with the question of whether it is responsible for the poverty, 
violence, and disease so typically found in crowded areas or whether poor 
people tend to move into areas which are already dense, since these are areas 
in which opportunities for employment and higher income are most readily 
found. There is also a long-standing debate between city lovers and city haters 
over the benefits and disadvantages of urban living. But even in this debate, 
the most enthusiastic supporters of cities must admit that once a city has 



593 POLITICAL DEMOGRAPHY 

reached a given size, there are few benefits to be gained by increasing density. 
A city of 7 million cannot improve its park facilities, theaters, selection of 
concerts and art galleries, or its traffic arteries by increasing its population. 
Furthermore, given the opportunity to maintain an income, trllions of Amer
icans have shown their preferences for low-density areas by moving from the 
inner city to the suburbs. 

The tendency of industries and, therefore, of populations to concentrate 
raises some fundamental issues of public policy. In the developed areas of the 
world these tendencies have led to the growth of densely populated urban 
centers and to the depopulation of rural areas. In the developing areas of the 
world it also is resulting in increased regional disparities. Both in the devel
oped and in the developing world we must ask whether it is possible to 
achieve a more even distribution of industry and, therefore, of populations 
without losing the benefits of modern technology. As population densities 
increase in the decades ahead, we may very well see governments developing 
not only family planning policies but population distribution policies as 
well.* 

PopulationSize andSize of Government. The relation between population 
size and the optimal size of a government is a question which has occupied 
the attention of political scientists and social theorists since the time of the 
Greeks. Until modern times, the concern was very much with the question of 
what constituted an optimal unit for democratic government, and the answer 
for centuries was that it should be small enough to permit direct participa
tion. How democracies could function within units larger than city states-in 
large republics-became an important issue among British and American 
political theorists in the late 18th and early 19th centuries. Thus there devel
oped the concepts of factions, parties, and representation as ways of linking 
the citizen to the state in a large republic. More recently, as economic values 
have grown in importance, there has been a concern with the relationship 
between the size of government and the cost of government as they are 
related to the specific functions performed by government. The concept of 
"economies of scale" has increasingly been applied to considerations of gov
ernment size. This concept assumes that there are certain "indivisi
bifities"-that is, there are minimum costs for certain activities irrespective of 
the numbers of people involved. Thus the costs of a highway of a given size 
are more or less the same whether the highway is used by a few automobiles 
or very many. And the costs per unit for electricity or for water are often 
lower for larger settlements than for small towns. The economes-of-scale 
argument often leads one to stress the economic advantages of larger units of 

*For an excellent statement on the need for a population distribution policy for the 

United States, see (46). 
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government.* Those who start with a concern for efficiency and cost are 
likely, therefore, to emphasize the importance of restructuring existing gov
ernments into larger units that may be more capable of solving problems at 
lower cost..In contrast, those who start with a concern for democratic partici
pation are likely to give attention to how to delegate authority from central, 
state, and municipal governments to local, neighborhood bodies. The conflict 
Iietwe --these two approaches was w61l stated by Dahl in hs presidential 
address to the American Political Science Association in 1967. 

The larger and more inclusive a unit, the more its government can 
regulate aspects of the environment that its citizens want to regulate, from 
air and water pollution and racial injustices to the dissemination of nuclear 
weapons. 

Yet the larger and more inclusive a unit with a representative govern
ment, and the more complex its tasks, the more participation must be 
reduced for most people to the single act of voting in an election. 

Conversely, the smaller the unit, the greater the opportunity for citi
zens to participate in the decisions of their government, yet the less of the 
environment they can control. 

Thus, for most citizens, participation in very large units becomes mini
mal and in very small units it becomes trivial. At the extremes, citizens 
may participate in a vast range of complex and crucial decisions by the 
single act of casting a ballot; or else they have almost unlimited opportu
nities to participate in decisions over matters of no importance. At the one 
extreme, then, the people vote but they do not rule; at the other, they 
rule-but they have nothing to rule over. (47; see also 48) 

Without attempting to reconcile these conflicting values, Dahli concludes 
that the optimal city size is in the broad range from about 50,000 to 
200,000, but this number seems to reflect the fact that he lives and works 
and is obviously happy in New Haven, which falls within this range. 

The size of governmental units and the distribution of power from one 
governmental unit to another is perhaps one of the most significant and 
correspondingly difficult problems in the political development of both mod
ern and developing societies. In modern societies it is a problem because 
technological changes have made existing units too small to cope with their 
problems; and in developing societies it is a problem because populations are 
often so large, dense, and ethnically divided that highly centralized govern
ment is often not acceptable, and provincial and local governments may be 

*There can be diseconomies of scale, too, since beyond a certain size the costs per unit 
may begin to rise. Sundquist (46, p. 92) points out that for some large metropolitan 
areas the costs of water supply, sewage, and solid waste disposal may rise for the simple 
reason that the water and waste must be carried over longer distances. Moreover, many 
pollution problems are made worse by high population-air pollution, for example, as a 
result of the dense concentration of automobiles. The economics-of-scale argument, 
therefore, cuts both ways. 
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controlled by traditional interests with little concern for accelerating the 
processes of modernization. 

PoliticalEffects ofDifferentialPopulationGrowth Rateswithin a Country 

Within virtually all societies, some groups increase their numbers more 
rapidly than others. Mortality rates, especially infant mortality rates and 
fertility rates, vary markedly from one socioeconomic class to another, from 
one ethnic group to another, and from one geographic region to another-
Insofar as numbers constitute an element in the political power of social 
groups, we can say that differential population growth rates affect the dis
tribution of political power within a society. 

Size and Power. How important is the size of a social group as a deter
minant of its political power? This is not the place to suggest a theory of 
power which would indicate the precise importance of numbers, say in rela
tion to the cohesiveness and organizability of a social group, its skill, and 
financial resources, or its ability to deny goods and services to others. More
over, the "mix" of such variables depends upon the kind of political system 
in which the social group operates-whether it is democratic or not, the kind 
of system of representation it has, or how important elections are in the 
political system. For our purpose it is sufficient to note first that the size of a 
particular social group, and particularly of an observable ethnic group, is a 
factor in its political power, particularly in democratic systems. And second, 
in many political systems, different ethnic groups, socioeconomic classes, and 
geographic groups often perceive differences in size and growth rates as fac
tors affecting the distribution of power. 

A few examples should suffice to demonstrate how changing population 
growth rates or perceptions of changing growth rates affect the distribution 
of power within political systems and affect the relationships among social 
groups.' 

Much of the support for family planning programs in Britain in the latter 
part of the 19th century occurred at a time when there were sharp disparities 
in fertility rates between upper and middle class Englishmen and the working 
class. Among each group of 100 women in the upper and middle classes 
married between 1881 and 1886, there had been born 422 children. In con
trast, for each 100 women in the unskilled laboring class there had been born 
609 children, and among-miners' wives 684 children had been born. In other 

'The literature on differences'in fertility, both within and bctwcen nations, is exten
sive. For a list of some recent significant studies, see Heer (44, pp. 48-53). feer discusses 
the controversial literature concerning the inverse relationship between income and 
fertility, differential fertility rates between Protestants and Catholics, and differential 
fertility rates between blacks and whites. Though there is a substantial literature on 
differential fertility rates, less has been written on its social and political consequences. 
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words, working class women had 50 percent more children than middle and 
upper class women (24, p. 207). Thompson and Lewis, surveying studies in 
the United States, England and Wales, France, Germany, and Sweden, con
cluded that the middle and upper classes generally have fewer children than 
the working class; that among farmers and workers, the least skilled and those 
with the lowest income have the largest number of children; and that the less 
-educated -have inure childrefi than thois with -iore education. The data from 
England also show that the gap in fertility rates had been growing during the 
previous 50 years; that is, the upper and middle classes had begun to limit 
family size earlier than had the working class. We can hypothesize, therefore, 
that family planning movements grow after the middle and upper classes 
lower their fertility but before the working classes have begun to do so-

As a second example, the opposition of many non-Catholics in the United 
States to the Catholic position on birth control stems not only from a 
concern over the effect of Catholic views on public policy, but also because it 
is a factor in the higher fertility rates among Catholics. According to Kirk, the 
Catholic birth rate per 1,000 in 1952 was 36 compared to 25 for 
non-Catholics. Though Catholics constituted only 20 percent of the 
childbearing segment of the total population, 30 percent of total births were 
Catholic. Kirk also reported that in 1953, 70 percent of the Catholic 
population was under 35 years of age compared to 57.5 percent of the entire 
U.S. population under 35 (49). The differential fertility rate has led some 
critics of the Catholic position to argue that "the effect of the official 
Catholic position against birth control is to increase slowly but steadily the 
ratio of Catholics to non-Catholics in this country" (50). 

It is also of political importance to note that the proportion of Catholics 
in many American cities has been increasing. This is a reflection of the higher 
birth rate among Catholics and a higher rate of migration of Protestants to 
the suburbs. The result is that many American inner cities have high Catholic, 
as well as high Negro, populations. If the backlash voting in the innercities, 
particularly as reflected in the high vote for Governor Wallace in the 1968 
elections, is so heavily Catholic, this simply reflects the fact that Catholics 
constitute a substantial portion of the inner city. 

The high fertility rate among Negroes in the United States is also viewed 
with some concern by many public figures and by some demographers. Ifthe 
present trend continues, it is estimated that there will be over 50 million 
nonwhites in the United States by the year 2000, approximately 14 percent 
of the population, and that by the year 2050 the proportion will reach 20 
percent. "The magnitude of the explosive growth of the Negro population," 
writes Hauser, "will undoubtedly make the problems of intergroup relations 
even more difficult in the coming years." This explosive growth, he writes, 
occurs at a time when Negroes are migrating from the South to the North and 
West. "Without question, the transition would be much easier both for the 
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Negroes and for the community to which he is migrating if the tempo of 
growth were dampened" (51). This differential in fertility rates between 
Negroes and whites (the average number of children born to white women 
was 2.5 and to Negro women 2.8 in 1960) has been a factor strengthening 
popular sentiment among whites for providing birth control assistance to 
poor, especially Negro, women.' 

So far we have noted several instances of lower social classes and minority 
groups having high fertility rates in relation to other social groups. Ireland 
provides an example of a political problem which was partially relieved by a 
lower population growth rate within a minority group. From the end of the 
18th century through the first thurd of the 19th century, Ireland had about 
one third of the population of the United Kingdom. By the 1880's, however, 
the proportion had dropped to only one seventh. The decline in the Irish 
population, a decline incidentally not simply in proportion to the English but 
also in absolute numbers, was du partly to the decline in fertility and partly 
to the vast outpouring of migrants to the United States. Thii decline in 
population made a vast difference in how the United Kingdom was willing to 
cope with the Irish problem. One need only imagine how the British would 
have responded to the demand for independence if Ireland had been larger. 
The British would presumably have been even more fearful of an alliance 
between the Irish and the French and later between the Germans and the 
Irish. It should also be noted that from the middle of the 19th century to the 
middle of the 20th century Ireland's population had decreased by half, but 
the decline was greater for the Catholic areas of Ireland than for Protestant 
Ulster. 

Changing fertility rates in Northern Ireland have, however, created a new 
set of problems for the British. The rise of a Catholic civil rights movement in 
Northern Ireland in the past few years, pressing for the abolition of property 
restrictions on the right to vote so as to permit greater Catholic 
representation in legislative bodies comes at a time when the proportion of 
adult Catholics has markedly increased as a consequence of higher fertility 
rates among Catholics. 

These examples point to a shift from concern with differential fertility 
rates among socioeconomic classes (an issue in much of western Europe in the 
19th century when conflicts were mainly along class lines) to a concern with 
differential fertility rates among populations having different cultural values. 
Few writers will speak today as Myrdal did as late as 1938 of "the great and 
obnoxious fertility differences between the overfertile poor strata and the 
underfertile middle and upper strata" (3), although many will speak readily 
of the changing proportions of racial, religious, or tribal groups. 

*See J. Mayone Stycos, "Opinion, Ideology, and Population Problems-Some 
Sources of Domestic and Foreign Opposition to Birth Control," in this volume. 
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Differential fertility rates among cultural groups are, however, of 
significance only insofar as the difference is Seen as having a significant 
political effect. In the United States little if any attention is paid to differen
tial fertility rates among Baptists, Methodists, Presbyterians, and Episcopa
lians, but attention is given to the differentials between Protestant and 
Catholics and between Negroes and whites. But in most societies a differential 
in -the- growth, -rate -of races receives -attention-since- racial differences are 

generally considered more enduring and less assimilable than are differences 
in language or religion. In South Africa, for example, considerable attention is 
given to the higher fertility rates of Bantus, "coloureds," and Asians, com
pared to that of whites.* And though the Maoris constitute less than 10 
percent of the population of New Zealand, there has been some concern in 
that country because the Maori birth rate is approximately twice that of the 
white population. "If the white people of New Zealand," wrote one extremist 
New Zealander, "do not awaken to their responsibilities and if the present 
trend of Maori population continues, this country will inevitably be pop
ulated mainly by a coloured race" (53). 

A similar concern with the higher fertility of a racial group can be found in 
the contemporary debate on race issues in Great Britain. In Britain, the 
growth in the size of the "coloured" (mainly Indian) population has become 
a strong argument for barring immigrants and for encouraging nonwhites to 
emigrate. Indeed, in all three cases, in South Africa, in New Zealand, and in 
Great Britain, the higher fertility rates of racial minorities have been used as a 
political argument for restrictive and selective immigration. 

Conflicts over the Census. When the representation of ethnic groups in the 
political system is explicitly based upon numbers, there is often a political 
struggle over control of the enumerating agency-the census department- Con
troversies often arise over such issues as which ethnic groups will be employed 
as enumerators, the reliability of the enumerators in finding and counting 
specific ethnic groups, whether certain social groups have been under
enumerated, and the criteria employed for indicating race, or religion, or 
language. In Lebanon, the census itself is such a delicate issue that the 
Lebanese government has been reluctant to take a census which records reli
gion for fear that a change in the distribution of Muslims and Christians in the 
country would disturb the existing political balance within the government. 
In India, religion and language are enumerated but, with certain exceptions, 
caste is not, since the Indian government does not accept caste as a legitimate 
social institution. 

In fact, India can provide us with a number of examples of how the census 
can be employed by government or by social groups to change the numbers 

t According to Strauss (52), the natural population increase for whites in 1960 was 
1.6 percent, for Asians 2.8 percent, for "coloureds" 3.3 percent. Reliable data on the 
Bantus were not available. 
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of specific social groups so as to affect the distribution of political power 
within the society. A census, for example, has been a major element in the 
controversy over language policy in India. The 1951 census showed a substan
tial increase in the number of Hindi- and Hindustani-speaking people, pri
marily by grouping under this category languages which had previously not 
been included. The demographic data, however, shows that the states of Uttar 
Pradesh and Bihar, the largest Hindi-speaking states in India, have had popula
tion growth rates below the national average. In fact, the percentage of 
India's population living in Uttar Pradesh, the largest Hindi state, has declined 
from 20.4 percent in 1901 to 16.8 percent in 1961 (54). 

The census also played a part in the controversy over the demand to 
reorganize the Indian states along linguistic lines. For example, in the district 
of Belgaum, in the northern part of Mysore state bordering on Maharashtra, 
there has been a dispute between the two major linguistic groups as to 
whether the entire district should remain in the Kannada-speaking state of 
Mysore or whether the Marathi-speaking portions should be transferred to 
neighboring Maharashtra. Because the 1951 census in the town of Belgaum 
was conducted by the Marathi-speaking staff of the municipal corporation, 
Kannada politicians argued that Kannada speakers were underenumerated. 
The quarrel over numbers became so great in the early 1960's that the Mysore 
state government withheld publication of the 1961 census figures which in
cluded linguistic breakdowns in the district. 

The 1951 census also showed a decline in the tribal population of India. 
The census enumerators argued that the British had classified many social 
groups in the subcontinent as tribal when they ought to have been classified 
as caste Hindus. But some critics of the government from tribal groups argued 
that the government was underenumerating tribals in an attempt to circum
vent the constitutional provisions giving members of tribes special representa
tion in legislative assemblies and special privileges both in appointments to 
state goveinments and in admissions into schools and colleges. The 1961 
census, however, showed a rapid increase in the number of people reporting 
themselves as members of scheduled tribes-a jump of 33 percent from 22.5 
million in 1951 to 29.8 million in 1961. This increase is a reflection of a 
social explosion within India's tribal societies rather than any demographic 
explosion. 

Representation of Groups. Finally, differential fertility rates in different 
regions of a country can affect the distribution of political power in a repre
sentative system. The population growth rate in the large south Indian state 
of Madras was so low during the 1951-1961 period (11.9 percent against an 
all-India growth rate of 21.5 percent for the decade, according to the 1961 
census) that a number of state politicians have expressed their concern over 
the long-term position of Madras in the national Parliament, in which repre
sentation is determined by population. The difference in growth rate seems 
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largely accounted for by a lower birth rate in Madras-34.9 compared to 41.7 
for all of India, according to census estimates. Moreover, if the family 
planning program of the government of India has any significant effect on 
fertility rates, the gap between Madras and other states may increase, since a 
larger proportion of couples have adopted family planning methods in Madras 
in recent years than in all but three other states. According to a recent study, 
18 percent -of -Madras couples -are-"protected" against -12.1percent-for the
entire country (55). 

Both within and between states, the population of ethnic groups has be
come an important element in the struggle for political power and in in
fluencing public policy decisions. As Indian politicians during the past two 
decades have become increasingly sophisticated about the relationships 
between ethnicity, population size, and voting power, they have also become 
increasingly concerned with changes in the composition and redistribution of 
populations and with the ways in which such data is recorded in the census. 

On these matters, Indian politicians are considerably more advanced than 
are political leaders in much of Africa, where ethnic groups are often less 
cohesive politically, where the absence of representative institutions reduces 
the importance of numbers, and where census-collecting institutions are not 
yet developed. In the future, we can expect population changes in Africa, 
especially differential fertility rates and migration rates, to become, as in 
India, sources of political conflict. 

PoliticalEffects ofMigration 

In traditional societies, redistributions in population groups are generally 
due to differential fertility and mortality rates. In all modern societies migra
tion is the major element in the geographic redistribution of populations. As 
societies modernize and become more urban, internal migration becomes 
more important and the geographical redistribution of populations increases. 
In the United States regional population shifts either into cities or into states 
have been largely a consequence of migration. In India redistribution of popu
lations between states, at least before 1951, was due primarily to differential 
natural increases. Zachariah estimates, however, that, since 1951, changes in 
the proportion of the Indian population living in each of the states are due 
more to internal migration than to differential natural increases (56, pp. 
93-106, especially Table 3; 41). 

To what extent is population growth a factor in migration? As population 
increases, do people move from the densely populated areas of the country to 
the less crowded regions? On the contrary. In the last two decades in the 
United States, for example, as urban density has been increasing, half of the 
3,000 rural counties have continued to lose population to the crowded cities. 
Similar trends are seen in many less developed countries where one or two 
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urban areas often dominate the nation-in population growth and in eco
nomic activity. Political upheavals and employment opportunities in the 
cities, teamed with the declining capacity of agriculture to offer profitable 
employment, have been far more important influences on migration than 
changes in fertility or mortality rates. 

What are the political effects of migration? First of all, by definition, all 
migration involves a political act. The U.S. census considers that a migrant is 
any person who has moved from one county to another, but an individual 
who moves within the county is simply considered a "mover." In India, the 
census defines a migrant as any person who has moved from one district to 
another, though Zachariah (56) in his study of internal migration in India 
uses the state as the unit. Other scholars speak of rural migrants to urban 
areas, though the migration may be within a single district or within a single 
county. All these usages, however, have a common requirement that migra
tion involves a move from one political unit to another. 

Therefore, there are political implications to the movements of people 
regardless of why they move. The distinction between migrant and mover 
emphasizes at least two important repercussions. For one thing, it calls atten
tion to the fact that the political units which are affected by the migration 
are often able to take steps to encourage or discourage the migrants, or may 
treat migrants differently from local inhabitants. For example, there may be 
residential requirements for voting, or, as in the United States, state univer
sities may have low tuition fees only for state residents. Also, welfare benefits 
often vary from one political unit to another within the same country. A 
second repercussion is that the migrant, unlike the mover, has changed his 
political unit. If he votes, his move has changed the electoral composition of 
two political units-his place of origin and his new location. 

PoliticalMigration. There are two major motives for migration. Migration 
may be a response to differential economic opportunities or it may be a 
response to coercion or the threat of coercion. The former is generally called 
economic inigration and the latter politicalmigration. Economic migration is 
characteristic of modern and modernizing societies and generally reflects in
creased social mobility. It generally involves the voluntary, individual move
ment of young adults seeking better employment and higher wages. 

Political migration can occur in either premodern or modern societies, 
involving as it does an increased danger, or threat of danger, to individuals or 
groups. Since 1947, for example, an estimated 16 to 17 million people 
crossed between India and Pakistan as political refugees, as a result of the 
partition of the subcontinent and the violence associated with it. In 1922 and 
1923, as a result of an unsuccessful effort by the Greek Army to invade 
Turkey, some 1,200,000 Greeks from Anatolia fled to Greece. It has also 
been estimated, that something like a million Turks were "repatriated" from 
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Yugoslavia, Romania, Greece, and Bulgaria between the two World Wars. 
After World War II, over 600,000 Jews, mainly from Europe, moved into the 
newly created state of Israel within 14 months of its creation. And most 
recently, millions of refugees, uprooted from the Vietnamese countryside, 
have poured into the cities, rapidly making South Vietnam one of the most 
urbanized regions of southern Asia. 

One--significant- difference between-the economic and, political riigraif i 
that whereas the economic migrant moves as an individual, the political 
migrant often moves as a member of a group. The political migrant has 
chosen to move or, more often, been forced to move because of his identity. 
It is because other people, for political reasons, have classified lum as a 
Hindu, a Muslim, a Bulgarian, a Turk, a Greek, or a Jew that he is often 
forced to move, though he himself may not have been concerned with his 
identity until it was forced upon him by political circumstances. Moreover, 
since political migrations are generally international migrations, the migrant 
has assumed a new political identity by changing his nationality. 

International political migrations have had widespread political conse
quences in those parts of the world in which they have occurred. For ex
ample, not only was a new Jewish identity created by Jewish migrants who 
went to Israel, but a new Palestinian Arab identity was created as well. In the 
future, the struggle in the Middle East may be increasingly between Israeli 
nationalism and the nationalism of the Palestinian Arabs, who consider them
selves, as the Jews did before them, a nationality in search of a state. 

Similarly, the partition of India and Pakistan created a cohesive, distinct 
social and political community among the Sikhs in the partitioned province 
of the Punjab. The Sikhs who fled from Pakistan into India became a more 
militant and cohesive political group than they had previously been. The 
Akali Dal, a political party of Sikhs, won a demand for a separate state in 
1966 when the Indian government agreed to partition the Punjab into Sikh
majority and Hindu-majority states. 

One of the most typical types of forced political migration is the move
ment of an ethnic group from the country in which it is a minority to the 
country in which it constitutes the majority. Such was the pattern of migra
tions in the Balkans between the World Wars. However, even in these in
stances the migrant is not always assimilated easily-politically that is-into 
his new homeland. The Greek refugees who fled in terror to Greece from 
Anatoha in the early 1920's constituted a distinct political force in their new 
homeland. It has been suggested that the more than one million refugees who 
entered Greece decisively changed the complexion of political parties in 
Greece (57, 58). 

PoliticalBehavior of Migrants. One striking difference between the politi
cal and economic migrant is the kind of economic milieu into which each 
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moves. Since the economic migrant has chosen to move into an area where 
the economic opportunities are greater than exist in his place of origin, the 
economic migrant generally finds more employment opportunities and re
ceives a higher income than the political migrant. In contrast, a migrant who 
has moved under compulsion cannot often choose to move into an area which 
is likely to offer more economic opportunities than his home area. The politi
cal migrant was often part of a relatively comfortable economic minority in 
his place of origin. Moreover, while the economic migrant has often moved as 
an individual, bringing his family only after he has achieved some improve
ment in his economic position, the political migrant generally moves with his 
entire family and his large financial responsibilities while he is seeking em
ployment. He is, therefore, often more dependent on society for housing, 
schools, family medical care, and other facilities. He is more of a burden on 
the country to which he moves. He is more likely to be restive, violent, and 
hostile to the existing political order than is the economic migrant who may 
be pleased with his new opportunities.* 

One of the factors which affects the political behavior of the migrant is his 
motivation for moving, the political or economic circumstances which led 
him to move. But, the migrant's political attitudes-what group he joins, how 
he feels about the political system he now lives in, what he demands of 
government, and how he makes these demands-are affected by many other 
variables. Relevant questions are: Has the migrant moved from one rural area 
to another? From a rural to an urban area? From one urban center to 
another? Within the country or across an international boundary? Is the 
migrant a part of a stream of people who have moved from a common single 
origin to a single destination, or is he among migrants who come from a wide 
variety of places? Is the migrant different in language, religion, or race from 
other migrants in the region in which he now lives? Is he different in these 
respects from local inhabitants? What kinds of economic opportunities does 
the migrant find, and are they above or below his expectations? And finally, 
what kind of political system has the migrant moved into? Is it one which 
allows him unrestricted rights of participation or one which is politically 
closed? And insofar as the system is politically open, who organizes the 
migrant when he arrives-communists or socialists, populists or royalists, local 
inhabitants or fellow migrants? 

*For a comparison of the differences in the political behavior of economic and 
political migrants in Calcutta, see Weiner (59). Much of the theoretical literature on the 
behavior of migrants to urban areas is based on Park's theory of marginality (60). For an 
excellent critique of Park, see (61), a study of migrants in Wilmington, Delaware, which 
shows that genuine uprooting among migrants is not widespread nor is there extensive 
social disorganization. The authors focus on the mediating role played by kinsmen in 
easing the adaptation of migrants to the city. For a comprehensive review and critique of 
much of the literature on the political behavior of urban migrants, see (62). 

See also Harley Browning, "Migrant Selectivity and the Growth of Large Cities in 
Developing Countries," in this volume. 
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Migration and PoliticalConflict. Although there is a substantial scholarly 
literature on the political behavior of the migrant, far less attention has been 
given to the political behavior of the inhabitants of the region to which the 
migrant has moved.* The immigration problem is generally seen as one of 
"absorption" or "assimilation," rarely as one of interaction in which the 
inhabitant, too, has problems of adjustment and change. Thus when policy
makers -give-attention to- the-problemrs created--by-migrants, they oftcrf -give 
more attention to aiding migrants, rather than to cushioning the strains under 
which the native inhabitants are also placed. 

There are a number of reasons why local inhabitants may feel threatened 
by a large influx of migrants. The migrant may be competing for the same 
jobs, and if the migrant is willing to work for lower wages, then the threat 
may be quite real. If the state and private sector are unable to provide new 
housing, more health facilities, more educational facilities, and other social 
programs rapidly, then the native inhabitant will sense a deterioration of local 
services. If migrants organize themselves and seek power in local government, 
local school boards, and local churches, they threaten the power of local 
inhabitants. And if the migrant speaks a different language, belongs to a 
different race, subscribes to different religious beliefs, or has a different sense 
of cultural identity, these differences may be offensive to a native. Finally, 
the native inhabitant often feels that the migrant is destroying the long
established "sense of community"-a sense that the people who live in the 
area share the same outlook and understand oneanother. 

Cultural and political conflict between the migrant and native inhabitant 
has long been a theme in American political life. The "Know Nothing Party" 
of the 1850's rallied the anti-immigrant sentiments of the times (40, p. 250; 
see also 2, 64, 65). The "backlash" movement of the 19 60's has had some of 
the same characteristics as the earlier movement, only this time the native 
inhabitants are often of Pohsh, German, Italian, and Irish descent, reacting 
not against immigrants from abroad but against Negro migrants from the 
South. 

Some of the great cultural clashes in world history have been a conse
quence of the international movement of different ethnic groups. The con
flicts between Germans and Slavs in eastern and southeastern Europe 
throughout the latter part of the 19th and early 20th centuries can be traced 
to the earlier migrations of both Germans and Slavs into this region of Europe 
(66-75). Similarly, the clash between Jews and Arabs is a consequence of 
earlier Jewish migrations into the Middle East and even earlier political move
ments which forced Jews to move to one part of the world from another. 
And in southern Asia the clash between Hindus and Muslims can ultimately 
be traced back to earlier migrations of the Mughul into south Asia. 

*See, for example, (63). 
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The Multi-Ethnic State. The multi-ethnic state may have attained its char
acteristics through earlier international migrations into an existing state or 
through the establishment of national boundaries incorporating many ethnic 
groups. In such states, internal migration creates new and frequently grave 
problems. As has been said, the modernization process accelerates the internal 
movement of peoples. As land becomes a commodity to be bought and sold, 
peasants may move to improve their economic position. People become 
willing to move from areas of low income to areas of higher income in the 
hope that they can personnally benefit from these differences. Modern trans
portation at relatively low fares makes it possible for people to move easily. 
New opportunities arise both for working in industry or for starting new 
businesses. New educational institutions may be far off, and a young man, 
first moving to seek an education, now remains to find a job. Moreover, the 
people of one region or ethnic community are likely to migrate to places 
where people from their own community have preceded them, thus starting a 
process of chain migration. 

As a group of migrants come to feel that they are living in an alien culture, 
even though it is within their own nation, they begin to take steps to establish, 
or at least preserve, their cultural distinctiveness. They may create their own 
schools, start their own newspapers, convert some of their private family or 
religious festivities into public ceremonies, start their own mutual benefit 
societies, or even begin to create their own political institutions. 

But the same factors which lead the migrant to strengthen his cultural 
distinctiveness are also at work within the host culture in which he is living. 
Only a few decades ago, migrants in premodern societies could live as an alien 
community with little social interaction or conflict with the host culture. 
Today in a period of universal education, expanding communication, and 
expanding political participation, it has become increasingly difficult for 
migrants to remain encapsulated within the host culture. The result is that 
local inhabitants become antagonistic to the "outsider," even though he be
longs to the same nation-state. Migrations in the 19th century to under
developed nations in south and southeast Asia, east Africa, and south Africa 
have led to explosive political problems in the mid-20th century, as national
ism and cultural cohesiveness have grown with increased modernization. 

The Migrantand His Place of Origin.* Migration also has an effect on the 
area from which the migrant comes. For one thing, migrants often have 
continued to play an important role in the struggle for independence on the 
part of their country of origin. Greek expatriates provided money and 
recruits for the Greek national struggle against the Ottomans in the 1837 war 
of independence. Similarly, Czech, Slovak, Italian, and Serb migrants to the 

*Seo also Harley L Browning, "Migrant Selectivity and the Growth of Large Cities 
in Developing Societies," in this volume. 
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United States continued to provide moral encouragement, financial support, 
and sometimes even arms and men in the struggles within their former coun
tries. Moreover, migrants have often been able to influence the foreign 
policies of their adopted states, certainly an important element in the con
duct of American foreign policy in the peace conferences which followed 
World War I. 

-Migrants-not-only--influence-their-place-of origin through remittances-and
through letters. They may return home to visit or to remain. Though the 
number of international migrants permanently returning home is relatively 
small, it is greater than one might at first imagine. It is estimated that ap
proximately one sixth of all migrants to the United States in the 19th and 
early 20th centuries returned home to Europe, and that for some countries in 
south and southeastern Europe, such as Bulgaria and Serbia, as many as half 
of all the migrants who originally went to the United States returned home. 

Most census reports underestimate and some do not report return migra
tion at all. If the census enumerator asks "were you born outside the county 
(or state, or country)," he misses all those who have moved and then returned 
home. As Zachariah points out in his study of internal migration in India, 
many workers move from their place of birth when they are young and then 
return at an older age. The net migration figure may, therefore, substantially 
underestimate the amount of spatial mobility. Moreover, 

... the number of contacts and relationships established through rural
urban migration is several times more than the net migration between 
these areal units. The urban migrant maintains constant contact with the 
village by a sort of pendulum movement between the village and town 
where he works and frequently settles down in the village when he retires. 
(56, p. 106) 

There is reason to believe that the social and political significance of return 
migrations in the developing areas is both underestimated and underem
phasized. 

One of the most important social, economic, or political effects of migra
tion may well be the impact made by a migrant returning from an urban area 
to his home village. What political role does this returning migrant play? With 
what ideas does he return? What new political and economic skills does he 
have? What new resources? And what role, if any, does he play in transform
ing the economic, political, and social life of his community of origin? 

How can returning migrants be classified? Has a migrant returned for a 
visit or is it a permanent return? Has he returned after a short or a long 
departure? What was his social status in the community before he left, and 
what is it after he returns? And what occupation or activity does he assume 
upon his return? 
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Migration and Representation. Another political effect of migration, par
ticularly of internal migration, that has received a great deal of attention in 
the United States is the effect upon the system of representation. Since 
systems of representation were often created before large-scale internal pop
ulation movements took place, many modern states have created new forms 
of "rotten boroughs." A formula established and institutionalized at one time 
to satisfy the existing distribution of population and power may no longer be 
satisfactory after an era of rapid population movements. Some state legis
latures in the United States are still controlled by rural interests even though 
the states have become predominantly urban. The recent demand for reappor
tionment was essentially directed at changing the structure of representation 
to fit this new distribution of population. And while reapportionment is 
taking place, gross inequities in the allocation of state and federal funds to 
rural instead of urban areas still continue. 

RESEARCH AND POLICY IMPLICATIONS 

It is beyond the scope of this essay to set forth an agenda for research in 
political demography or to indicate the policies which might be derived from 
our current limited knowledge of the political effects of population change. 
Instead this conclusion will try to indicate some of the questions which 
political scientists could usefully ask and call attention to a few of the policy 
issues suggested by existing knowledge. 

First of all, it should be emphasized that the effects of population growth 
are bound to be different in highly developed societies, in densely populated 
countries with low economic growth, in densely populated countries with 
high economic growth, and in countries with low density. The level of tech
nological development, the existing population density, and the rate and 
pattern of economic growth will determine the effects of rapid population 
growth. Population growth, for example, may have no significant effect on 
the size of landholdings in a technologically developed society, but it may 
reduce the size of landholdings to uneconomic units in a densely populated 
society with low levels of technology; or it may result in the more efficient 
use of land in a region of low density where slash-and-burn agriculture is 
practiced. Similarly, a society with a high rate of economic growth may take 
in its stride the new demands for education, housing, and health facilities 
accompanying rapid population growth, whereas a government with few re
sources will be able to provide such facilities only by reducing its efforts to 
increase capital investment. And, as noted earlier, a rapid expansion of the 
15-to-25 age group will have one political consequence if it occurs when the 
economy is expanding and there are employment opportunities for new en
trants into the labor force and quite another consequence if it occurs in a 
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stagnant economy in which there are few new jobs. In other words, any 
assessment of the political effects of population change must take into ac
count the capacity of the social, eonomic, and political system to respond to 
the challenge. 

Since the adaptive capabilities of systems differ markedly, there may very 
well be few if any uniform political effects of population growth; certainly 
the__attempts-so far- to- relate -population--growth--to -war, -violence;-political 
instability, revolution, etc. have not been successful. To suggest, therefore, as 
some do, that family planning programs in the developing countries are a way 
of reducing the probabilities of violence, revolution, or war, and to make such 
claims as a rationale for family planning programs cannot be justified on the 
basis of existing knowledge. 

Nonetheless, there are a few political effects which, if they are not general 
in character, are at least relevant to certain classes of political systems. 

1. All things being equal, a growth in population will result in an increased 
demand for housing, education, health facilities, and for employment. In a 
low income country, the increased demand is not only likely to strain the 
financial resources of the government, but to place a particularly heavy 
burden on administrative services as well. 

2. Since most governments in the less developed countries can only pro
vide educational and health facilities for a portion of the population, it is 
generally the lowest socioeconomic groups, or the politically powerless, who 
are left behind in the allocation of government resources. Since income and 
occupation often coincide with differences in religion, caste, tribe, or lan
guage, a half-developed system of primary and secondary school education 
may sharpen both class and ethnic differences. Thus, rapid population 
growth, by slowing progress toward universal education, may result in an 
intensification of both class and ethnic conflict. Therefore, social scientists 
could pay more attention to the question of who is being left behind in the 
development process and, in particular, who is not getting an equal share of 
educational and health facilities. 

3. There are very severe problems of governmental management for the 
half-dozen or so countries of the developing world which are large in both 
territory and population. The relationship between central authority and sub
ordinate governmental units, and often the political viability of the sub
ordinate governmental units, can be substantially affected by rapid popula
tion growth. Since subordinate governmental units are often given primary 
responsibility for education and health programs, rapidly increasing demands 
in these areas may weaken subordinate governmental units and cause a strain 
in their relations with central authority. With respect to these countries, 
political scientists need to give attention to the size of subordinate govern
mental units and to the best allocation of functions and resources among 
governmental units within a political system. 
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4. Governments of large territories with relatively small and dispersed 
populations are less likely to be concerned with the negative economic, politi
cal, and social effects of population growth than are the governments of more 
densely populated regions. Indeed, given the high per capita cost of maintain
ing a bureaucracy in such countries, their capacity to carry out such policies 
as a family planning program may be small. Moreover, the disadvantages of 
population growth are likely to be overlooked by governing elites who often 
see population growth as a way of increasing military manpower, of reducing 
the per capita costs of government, and, more generally, of increasing 
national pride-* 

5. Although numbers may be decreasing as a source of political power in 
the developed countries, their importance appears to be growing in those less 
developed areas where political participation is high. Moreover, numbers may 
be a more important factor in the politics of ethnicity than in the politics of 
class conflict: while the size of a socioeconomic class is determined by eco
nonic and technological circumstances, the size of ethnic groups is deter
mined by their natural population increase or by migration. Hardly anyone 
would argue that the working class can increase its political power by having 
more babies, but there are those among religious, tribal, caste, and racial 
groups who argue for a pronatal policy or view programs to reduce fertility as 
politically threatening. For this reason, the politics of population policy, 
especially in the multi-ethnic, less developed countries, is much more bound 
up with issues of race, tribe, caste, and religion than with questions of class. 

6. There are countries where the number of young men entering the labor 
force each year will be substantially larger than the number of job opportu
nities; the disparity may be particularly great if the labor force increases at a 
time when agricultural mechanization has diminished the need for labor and 
there has not been a rapid rise in those industries which require a large labor 
force. In such an economy there may be strong pressures to expand univer
sity education to postpone entry into the labor force, pressures to expand 
employment in the government bureaucracy and the public sector generally, 
and pressures on businesses to employ the largest number of people which the 
firm can possibly sustain rather than the minimum necessary to maximize 
profit; a work ethic which stresses the sharing of employment rather than 
efficiency in performance is likely to persist; and new opportunities may be 
provided for political organizers who view the unemployed as a potential 
political constituency. 

7. If, as some social scientists have argued, a high mortality rate leads 
individuals to be fatalistic about the future, reduces their willingness to try to 
manipulate their environment, and strengthens religious as opposed to secular 

'Since it is a vast subject in itself, this paper has not dealt with the impact of political 

ideologies or rehgious doctrine on family planning programs. For a review of the 
literature and a useful bibliography, see (76-78). 
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sentiments, then a decline in the mortality rate is likely to increase a sense of 
personal efficacy, strengthen the secular approach, and lead people to become 
more future-oriented. In short, a change in mortality rates could affect what 
many political scientists have called the political culture. Students of political 
socialization would thus be well advised to examine the relationship between 
declining mortality rates and changes in the political culture.* 

-8. -As-Ryder-has- pointed out, a-period of rapid populatiorn growth is-one 
in which the relationship of children to adults and of women to men under
goes great changes (80). Modernizing states have affected these relationships 
through a range of public policies: compulsory education which removes the 
child from the home, child labor legislation which effectively increases the 
costs to parents of having children, inheritance legislation which fragments 
the family property and protects the wife and younger children, age-of
marriage legislation which delays childbearing, and legislation prohibiting dis
crimination in the employment of women which increases the number of 
women in the labor force. Although the primary purposes of most of this 
legislation were to improve the well-being of children and of women or to 
facilitate economic growth, clearly such legislation also has an impact on 
family-size norms. If, as some economists and sociologists argue, the costs and 
benefits of children, the education of women, and the employment opportu
nities available for women influence the reproductive decisions of couples, 
then political movements emphasizing equal rights for women and the care 
and protection of children could have a considerable impact on population 
growtlt 

9. The political effects of high density are at least as unclear as the mental 
and physical health consequences and are closely related to them. Does high 
density-at work, at home, or in transportation-mcrease social conflict and 
generate aggressive behavior? As human conglomerations increase, can we 
expect a decline in civic behavior? An increase in anomic behavior? Or alter
natively, new forms of social control and new modes of social and political 
organization? 

How do social groups feel when their numbers are increasing and they are 
confined to i fixed territory while others in the larger society can readily 
move about? Do black ghetto dwellers feel they are denied the opportunities 

'Ricsman (79) has made a provocative but nonetheless unsuccessful attempt to link 
demographic change to personality structure. He related his three personality types
"tradition-directed," "inner-directed," and "other-directed" personalities-to three 
demographic phases: "high growth potential" when birth and death rates are high,
"transitional growth" when the death rate declines but the birth rate has not, and 
"incipient population decline" when total population growth is small because both birth 
and death rates are low. The theory, never very well formulated in any event, was not 
applied in any systematic way to cross-cultural or historical data. 

tFor an account of the impact of demographic change on the rise of legislation 
affecting youth in England, see (81). 
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for spatial mobility that other ethnic groups in the ghettoes once had, and, if 
so, how does this feeling affect their attitudes toward the ghetto as a physical 
space, toward their own community, and toward the world outside the 
ghetto? 

The interrelationships of poverty, crowding, and political behavior are ad
mittedly among the most difficult relationships to investigate. In the absence 
of reliable knowledge, however, it is at least useful to be aware of the extent 
to which unverified hypotheses and-myths often guide public policy. Perhaps 
the most glaring example is the opinion that elites of poor and densely 
populated countries, such as China, do not value human life to the extent 
that political elites do in more prosperous, less densely populated regions of 
the globe, and that their elites are, therefore, likely to behave in irrational and 
violent ways in international politics. Such an unverified assumption underlies 
some of the estimates of potential Chinese aggressiveness. 

10. The growth of population has often been accompanied by government 
policies which make use of the distribution of people within a society to 
bring about other government aims. A population policy, for example, may 
be directed at extending political control over an area that is not densely 
populated-as the United States Government intended in the 19th century 
when it used population growth through migration as a means of promoting 
its western land policy. Similarly, the Soviet Union is encouraging the settle
ment of portions of central Asia as part of an overall security policy. 

Governments continue to use immigration policies to affect the internal 
distribution of political power among various ethnic groups. One ethnic group 
may use its position in government to promote immigration legislation di
rected at asserting its political dominance over other ethnic groups-as in the 
policies of South African white racist regimes or the Guyana policy of in
creasing the black population in proportion to East Indians.* 

In this connection it is useful to call attention to the need for political 
scientists to study the political consequences of internal population move
ments-not only of rural-urban migration, but also the movement of people 
from one ethnic group into areas in which other ethnic groups predominate. 
What new patterns of intergroup relations are created? To what extent do 
sentiments against "outsiders" emerge? What are the effects on national inte
gration? 

If regional economic differentials grow in newly developing areas, will 
people migrate from one part of the country to another as they did in the 
United States and Europe, or will ethnic divisions prove to be a barrier to 

*According to the New York Times, July .6, 1969, the East Indian opposition in 
Guyana isfearful that the Prime Minister, a Negro, isplanning to populate the interior of 
the country with Negroes imported from the West Indies, partly to develop large 
underdeveloped portions of the country, but also in order to change the political balance 
between Indians and Negroes. 
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large-scale internal migrations? Will, for example, the Ibo of Nigeria be willing 
to move into regions in which the Hausa and Fulani predominate? Will 
Bengalis be willing to move to Assam and Tamils to Bombay? Will 
Montagnards be willing to move to Saigon and Hue? Or will the hostilities 
which one ethnic group has shown to another discourage individuals from 
seeking new economic opportunities in their own country wherever those 
opportunities canbeiound? 

One could continue to add to this list of hypotheses and questions, but to 
little purpose. The main point is that if there are so many myths and so little 
research, it is partly because contemporary political scientists have paid so 
little attention to these issues and left the study of the political aspects of 
population change to other disciplines.* But there are three reasons why this 
lack of attention is likely to be corrected in the near future. 

The first is that population issues are increasingly a matter of public con
troversy and public policy, and wherever controversy arises or policies are 
debated, political scientists are sure to be interested. In both developed and 
developing societies, there are political controversies over government
sponsored family planning programs, partly based on the belief that various 
groups have as to the political effects of such policies, and partly based on the 
beliefs various groups have as to the motivations of those who are carrying 
out family planning programs. The attacks by some black militants in the 
United States against what has been called "prenatal genocide" is simply an 
American version of a controversy that one can find in many multi-ethnic 
societies. Moreover, as populations grow and densities increase, governments 
are likely to give more and more attention to population redistribution 
policies and these controversies, too, are bound to attract the interest of 
political scientists. 

Second, the population dimensions of political changes in the developing 
countries are so different from the patterns experienced by Europe that 
scholars must give particular attention to issues in political demography. The 
decline in mortality, for example, has been much faster than anything expe
rienced by the European states. The result is that the proportion of young 
people in developing areas is higher than existed in western Europe in the 
18th or 19th centuries. There is a particularly acute problem of meeting the 
demands for educational facilities and, a generation later, of providing em
ployment for a rapidly expanding labor force. Then, too, as noted before, the 

*The most explicit theoretical statement I can find on the subject matter of political 
demography is in the writings of Durkheim, who sought to build a branch of population 
studies in sociology called social morphology in terms similar to those used in this essay. 
A member of Durkheim's school, Maurice Halbwach, developed the notion further (82). 
He proposed that a subfield, "political morphology" be established focusing on the 
location and distribution of people in space as a determinant of the structure and 
functions of government. To the best of my knowledge, this aspect of Durkheim's work 
was never pursued by poltical scientists. 
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enormous population size of some developing states and the small and dis
persed populations of others make the problem of establishing and maintain
ing central government authority both different and more difficult. Moreover, 
the opportunities for international migration which permitted more than 60 
million dissatisfied and disaffected Europeans to leave the continent are not 
available to more than a handful of highly skilled technical people in the 
developing world. The policy option of coping with minority problems by 
exporting minorities is thus not one available to more than a few developing 
countries. Internal migration within multi-ethnic states, as also noted earlier, 
creates problems which hardly existed in more culturally homogeneous 
societies. Thus, some of the major problems of political development which 
concern political scientists-the growth of demands and the creation of politi
cal institutions to meet these demands, the problems of establishing govern
mental authority and legitimacy, and the problems of managing ethnic con
flict and creating a national civic sense-are all ones which involve population 
variables. 

Finally, if political science continues to develop as it has in the past, it will 
be increasingly influenced by the enormous progress in demography and by 
the expansion of historical population studies (83). As perhaps the most 
syncretistic of the social sciences, political science has readily borrowed from 
related disciplines, as shown by the existence of political sociology, political 
anthropology, political psychology, and political economy as branches of 
political science. In each instance, political scientists have both borrowed and 
contributed, and some of the most fruitful developments in these fields have 
come either through the collaboration of scholars in related disciplines or 
through the efforts of individual scholars to bring the related disciplines 
together. A similar opportunity now exists for the development of political 
denography. 
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XVI
 

Population Policies and
 
Ethical Acceptability
 

Arthur J. Dyck 

Population experts are becoming increasingly alarmed by population growth 
rates throughout the world, and they are calling for substantial decreases in 
birth rates. During the past decade, more and more governments have also 
become concerned with high birth rates and have inaugurated programs aimed 
at lowering the birth rate. These programs have largely concentrated on vol
untary family planning. Bolstered by the development of the loop and the 
pill, efforts to provide contraceptives and information concerning their use to 
as many people as possible have markedly escalated.* 

Governments and voluntary organizations can offer two very cogent jus
tifications for such family planning programs. First, the distribution of con
traceptives assists couples to have only the children they want. Therefore, 
providing contiaceptives and contraceptive information can quite properly be 
viewed as an extension of human freedom, and government support of family 
planning programs can be seen as an attempt to help those who are ignorant 
about contraceptives and those who have difficulty obtaining them. Second, 
family planning programs enhance the health of individuals, particularly the 
health of mothers, and through rational spacing of births, the development, 
health, and welfare of children as well. 

Many advocates of family planning programs see them as a means of 
curtailing rapid population growth. Some have even argued that ready avail
ability and clear knowledge of modern contraceptives would, in itself, moti
vate people to reduce the size of their families (4). Thus, some family 
planning agencies expect that their programs will reduce birth rates and, 
therefore, help to solve problems associated with rapid population increase. 

ArthurJ. Dyck is Member of the Center forPopulationStudiesandMary 
B. Saltonstall Professor of Population Ethics, Harvard School of Public 
Health 

ISee,for example, works by Berelson and Nortman (1-3). 
tSee the chapters by Harvey Leibenstein, T.Paul Schultz, and Joe D.Wray in this 

volume. 
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Although few would dispute that famly planning programs are of actual 
and potential benefit to individual couples and to the welfare of their chil
dren, this approach has been challenged as inadequate and largely irrelevant 
for the purpose of bringing down birth rates. Four arguments have been 
advanced against exclusive reliance upon family planning programs as an in
strument of population policy. 

First, some studies indicate that the introduction and acceptance of con
traceptive practices-have had little effect upon birth rates (5, 6). Second, the 
effect of family planning programs depends upon the family-size ideals of the 
culture or region into which they are introduced. Some demographers have 
argued that, given the family-size ideals currently prevailing, voluntary family 
planning can reduce birth rates by no more than 20 percent in the less 
developed countries, a reduction that would still leave these countries with 
growth rates high enough to double their populations every generation (7). 
Such a doubling rate constitutes an increase rapid enough to augment or 
provoke economic difficulties and to impede governments' efforts to provide 
health, education, and welfare services. 

A third and quite different argument has been advanced against family 
planning programs as instruments of government population policy. We can
not, so this argument runs, leave the decisions of social issues to individual 
couples. We cannot expect couples, each pursuing their own interests, to 
satisfy the interests or needs of society (8, 9). 

Still a fourth consideration has arisen. Increasingly, it is said that family 
planning programs are not the sole way in which governments are involved in 
influencing the costs and benefits of having children.* For example, child 
labor laws and compulsory education have the effect of increasing the cost of 
having children; whereas tax deductions, maternity benefits, baby bonuses, 
and aid to dependent children subsidize parenthood and reduce its costs. 

Given these doubts concerning the efficacy of family planning as a means 
of implementing population policy and given also the growing realization that 
governments (deliberately or not) already have programs that go beyond the 
mere provision of contraceptives, it is not surprising to find a proliferation of 
population proposals that would augment or supplant reliance upon family 
planning programs.t 

Population policy proposals advocate ways of coping with problems asso
ciated with rapid population growth- Defining the problematic character of 
rapid population growth is an assessment of what is "wrong with the world," 
or "what is bad for people." Without defining what is harmful about a given 
demographic situation and specifying the benefits that would -follow from 
changing it by means of a given policy, a recommendation would lack legiti

*An extensive discussion of this appears m the chapter on population policy in Vol. I 

of this study. 
tSee Berelson (10) for a review and evaluation of twenty-nine such proposals. 
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mation. Population policy proposals and population analyses alike make judg
ments about what is ethically acceptable and unacceptable. In assessing any 
given population policy recommendation, therefore, it is appropriate to ask 
not only whether it is likely to work and likely to be adopted, but also 
whether it is ethically acceptable, that is, whether it is a policy we ought to 
adopt.* 

The .purpose-of-this.essay-is-to-evaluate-the-ethical-acceptability-ofpopula
tion policy proposals and, at the same time, to suggest a framework for 
making such evaluations. 

THE MEANING OF ETHICAL ACCEPTABILITY 

In this paper, "ethical acceptability" has two meanings. First, it is used as 
a normative criterion. One can ask of any given population policy whether it 
corresponds to what people ought to value and whether it resolves conflicts 
of value in the way that these ought to be resolved. These are questions for 
normative ethics, questions as to what things are right or wrong, good or bad. 
Among the most universally recognizable normative criteria identified by 
ethicists are freedom, distributive justice, veracity, and the calculation of 
benefits and harms, including, at one extreme, harms that threaten survival.t 

However, normative assessments of the rightness or wrongness of given 
population policy proposals may differ. Where disagreements exist, it is neces
sary to specify criteria for adjudicating moral disputes. This brings us to the 
second meaning of "ethical acceptability." It can refer to what is specified by 
meta-ethical criteria, i.e., criteria that provide us with reasons, or a set or 
procedures, for preferring one moral judgment over another. 

There is growing agreement among ethicists that the rationality of moral 
claims is to be judged by the extent to which they satisfy the following 
criteria: knowledge of facts; vivid imagination of how others are affected by 
our actions; and impartiality with respect to both our interests and our pas
sions, so that what obtains for one person obtains for another and for our

*In (10), Berelson delineates ethical acceptability as one of six criteria by means of 

which he evaluates population policy proposals. Berelson does not restrict ethical ac
ceptability to normative meaning but uses it also in a purely descriptive way by asking 
whether a given proposal is congruent with the values of those who will be affected, 
whatever those values may be. 

tSee Ross (11) for a more complete list, one which is widely used and referred to 
among professional ethicists Ross calls these norms "prima facie duties." Prima fade 
duties specify recognizable right- and wrong-making characteristics of actions. Specific 
actions or policies will be right or wrong insofar as they exhibit one or the other of 
these characteristics. For example, the act of telling a lie to save a friend violates the 
prima facie duty of truth-telling but satisfies the prima fade duty of not harming others. 
To decide the rightness or wrongness of particular actions or policies will usually involve 
a process of weighing conflicting moral claims upon us. The normative criteria I have 
specified are to be understood as prima facie claims. 
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selves as well. These criteria are derived from an analysis of moral discourse 
and describe the kinds of considerations that arise in the processes of formu
lating or reformulating our own moral judgments, and of attempting to 
resolve disputes (12-17). They are embodied in our social and institutional 
practices and appear in classical attempts to describe an ideal moral judge 
(14). 

Using these normative and meta-ethical criteria, this paper will explore the 
ethical acceptability of some major population policy proposals. 

QuestionsofDistributiveJustice 

The ethical acceptability of any population policy will certainly hinge on 
the relation it bears to distributive justice-to the way in which goods and 
benefits are to be divided. In terms of this paper, achieving ajust distribution 
of goods is governed by two principles: each person participating in a practice 
or affected by it has an equal right to the most extensive liberty compatible 
witha like liberty for all; and inequalities are justifiable only where it is 
reasonable to expect that they will work out for everyone's advantage and 
provided that the positions and offices to which they attach or from which 
they may be gained are open to all (18). 

Distributive justice is a strongly held value. Gross inequalities with respect 
to one's share in a society's goods or one's opportunity to change a disadvan
tageous position (as in slavery) can prompt people to risk death. It is in the 
interest of society as well as individuals to satisfy the principles of distributive 
justice. 

Population policy proposals that advocate the use of positive or negative 
incentives are very directly involved in questions of distributive justice. "Posi
tive incentives" means the governmental inducements that take the form of 
direct payments of money, goods, or services to members of the target popu
lation in return for the desired practice of limiting births. "Negative incen
tives" are tax or welfare penalties exacted from couples that exceed a spe
cified number of children. 

Ketchel (19) has described very well some of the forms of injustice that 
would be generally perpetrated by population policies resorting to positive 
and negative incentives: 

In underdeveloped countries practically no financial inducements to 
have children now exist to be reversed, and the imposition of further taxes 
upon the many poor people would depress their living standards even 
further and probably only succeed in raising the death rates. In developed 
countries people in higher economic groups could still afford to have as 
many children as they wished so the economic pinch associated with 
having children would be felt mainly by middle-class and lower-middle
class people, to whom the cost of having children, though somewhat eased 
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by government economic favors, is still relatively high. In order to be 
effective, economic pressures would probably seriously affect the welfare 
of the children who were born in spite of the pressures- It seems to me 
that the same arguments apply to the use of economic pressures to lower 
the birth rate as are used to argue against the issue of suppressing illegiti
macy by cutting off aid to dependent children. If children become a 
financial burden, there wilLbe -fewer -ofthem,-but-those-that-are-born-wlJI 
be punished by being deprived of precisely those economic advantages 
they should have, both for humanitarian reasons and for their growth and 
development into worthwhile citizens. The same objection applies to the 
use of financial rewards to induce people not to have children because 
such programs would make the families with children the poorer families. 
A further objection to the use of economic pressures or rewards is that, 
since they would be primarily effective against certain economic groups, 
such methods are discriminatory. 

Among the variety of specific proposals to use positive incentives is one 
that advocates the provision of pensions for poor parents with fewer than N 
children as social security for their old age (20-22). This particular policy 
recommendation is perhaps the least unjust of all the proposals involving 
incentives, especially in less developed countries where pensions are largely 
unavailable at present and parents depend upon their children for social 
security. 

If social security were provided for those parents who had no more than 
some specified number of children, this provision would not severely, or 
directly, affect the lives of children in economic conditions where it is not 
normally possible to save money. Similarly, it would not discriminate much 
against parents who exceeded the specified number of children for they 
would, as has been the custom, look to their children for social security. 

It is true that the whole society would bear the cost of this pension plan, 
but such a cost could be seen as enhancing the general welfare of the society, 
and, therefore, as a mutually advantageous burden to bear, even though it 
would discriminate somewhat against the grown children of large families if 
they were required to support their parents and contribute to the cost of the 
pension plan as well. 

In any estimate of the benefit/harm ratio that would obtain should some 
policy of positive or negative incentives be initiated, it is important to 
consider the way in which these benefits and harms are distributed, and to 
take care particularly not to discriminate against the poor. Generally, the 
chances that the children of the poor will get a good education, that they will 
survive to adulthood, and that they will have a good and productive life and 
thus realize the hopes for the future that the parents have invested in them 
are not nearly as good as for the children of people at higher incomes. Having 
only two or three children may, from the vantage point of the poor, look 
precarious. 
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In Children of Crisis, Coles (23) asks whether many of us understand what 
a new child means to many of our poverty-stricken mothers, to the men in 
their lives, and to their other children. To further our understanding, he cites 
the following very dramatic and articulate account by a black mother: 

The worst of it is that they try to get you to plan your kids by the year; 
except they mean by the ten-year plan, one every ten years. The truth is, 
they don't want you to have any, if they could help it. To me, having a 
baby inside me is the only time I'm really alive. I know I can make 
something, do something, no matter what color my skin is, and what 
names people call me. When the baby gets born I see him, and he's full of 
life, or she is; and I think to myself that it doesn't make any difference 
what happens later, at least now we've got a chance, or the baby does. You 
can see the little one grow and get larger and start doing things, and you 
feel there must be some hope, some chance that things will get better; 
because there it is, right before you, a real, live, growing baby. The 
children and their father feel it, too, just like I do. They feel the baby is a 
good sign, or at least he's some sign. If we didn't have that, what would be 
the difference from death? Even without children my life would still be 
bad-they're not going to give us what they have, the birth control people. 
They just want us to be a poor version of them only without our children 
and our faith in God and our tasty fried food, or anything. 

They'll tell you we are "neglectful"; we don't take proper care of the 
children. But that's a lie, because we do, until we can't any longer because 
the time has come for the street to claim them, to take them away and 
teach them what a poor nigger's life is like. I don't care what anyone says: 
I take the best care of my children. I scream the ten commandments at 
them every day, until one by one they learn them by heart-and believe 
me they don't forget them. (You can ask my minister if I'm not telling the 
truth.) It's when they leave for school, and start seeing the streets and 
everything, that's when there's the change; and by the time they're ten or 
so, it's all I can do to say anything, because I don't believe my own words, 
to be honest. I tell them, please to be good; but I know it's no use, not 
when they can't get a fair break, and there are the sheriffs down South and 
up here the policemen, ready to kick you for so much as breathing your 
feelings. So I turn my eyes on the little children, and keep on praying that 
one of them will grow up at the right second, when the schoolteachers 
have time to say hello and given him the lessons that he needs, and when 
they get rid of the building here and let us have a place you can breathe in 
and not get bitten all the time, and when the men can find work-because 
they can't have children, and so they have to drink or get on drugs to find 
some happy moments, and some hope about things. 

This graphic description of the feelings of one poverty-stricken mother 
underlines the claims of distributive justice. In any population policy, atten
tion must be given to the problem of poverty-not so much because the poor 
have relatively high birth rates but rather because the conditions under which 
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it is just and rational to expect anyone to curtail family size do not occur in 
dire poverty. Infant mortality rates are high enough, educational oppor
tunities scarce enough, job opportunities uncertain enough to undermine the 
usual rationale for careful family planning. Alleviating conditions of poverty 
and delivering better health care to the poor must be part of any population 
policy, if it is to be just and effective. 

Clearly, po-puatibn p61i-i s that employ pogitive ana negative incentives 
will create injustices by discriminating against the poor and by bringing about 
less advantageous economic conditions, or even poverty where penalties are 
severe, for the children of parents who are subject to penalties or who fail to 
gain rewards, unless special adjustments are made for these groups. However, 
making these adjustments may reduce the effectiveness of incentive programs. 
In any event, there is no direct evidence that incentives reduce birth rates 
and, therefore, no assurance that any injustices that might be perpetrated 
though the use of incentives would be worth the price. 

What about the use of compulsion to secure the goals of population 
policy? Compulsion, on the face of it, is the most predictable and rational 
way to achieve the exact birth rates considered desirable or necessary for a 
given nation. Boulding has suggested marketable licenses to have children in 
whatever number that would ensure a zero growth rate, say 2.2 children per 
couple: the unit certificate might be the deci-child, and accumulation of ten 
of these units by purchase, inheritance, or gift, would permit a woman in 
maturity to have one legal child (24). Another proposal by Ketchel advocates 
mass use by government of a fertility-control agent that would lower fertility 
in the society by 5 to 75 percent less than the present birth rate, as needed 
(19). Such a substance is now unknown but would, he believes, be available 
for field testing after 5 to 15 years of research. It would be put in the water 
supply in urban areas and introduced by other methods elsewhere. Variants 
of compulsory sterilization, both temporary and permanent, and compulsory 
abortions have been proposed as well (8, 25). 

Aside from the obvious technical and administrative difficulties of all of 
these proposals, especially in less developed countries, the effectiveness of a 
policy of compulsion is directly dependent upon its ethical acceptability. Any 
law can be disobeyed, or subverted, and the problem of punishing offending 
parents is especially acute. Could it be done, for example, without inflicting 
suffering upon innocent children? Obviously fines and jail sentences would be 
a hardship for children as well as parents no matter what provision society 
would make for the ohildren. Compulsory sterilzations and abortions could 
be used to enforce a specific quota of children per couple, but these methods 
are ethically unacceptable for reasons that will be discussed later. 

Compulsion, like incentives, discriminates against the poor. Restricting the 
very poor to two or three children would render their lives much less joyous, 
much less hopeful, and much more precarious. In less developed countries, 
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such restrictions for the poor mean economic losses in the form of reductions 
both in labor and in security for their old age. 

Suppose, however, that the gross poverty m a given population group were 
virtually eliminated. What other ethical objections to the use of compulsion 
would remain? The most conspicuous argument against compulsion is that it 
is incompatible with the freedom to pursue our own happiness and forge our 
own destiny. How cogent is this argument? 

Questions ofFreedom 

Freedom refers in part to the relative absence of government interference 
and compulsion concerning those actions that are not harmful to the public 
interest. It refers also to what we sometimes call equality of opportunity, that 
is, the opportunity to determine and change one's economic, social, and 
political status within one's society. Freedom in both the senses I have spe
cified is as strong a value as survival itself. People will risk death to obtain it 
for themselves and others. They will not trade it off completely for some 
other actual or potential benefit. Moreover, freedom serves public interests as 
well as private ones. Some freedom of speech, for example, is an essential 
component of any society; it is a necessary prerequisite to social intercourse. 

However, freedom is not always incompatible with compulsion. One of the 
ways in which freedom is secured through compulsory regulations is 
illustrated by the laws governing traffic. Without such laws, it is difficult to 
imagine how the freedom to drive private automobiles in crowded areas could 
be maintained. Compulsory education also guarantees and enhances freedom. 
Compulsion can prevent great harm both to individuals and to society. One 
example is compulsory vaccination to prevent epidemics, as well as individual 
suffering. In all of these examples, certain choices are taken away from the 
individual, and yet his total freedom is increased. Would compulsion in 
limiting the number of one's children be comparable to any of these 
examples? To answer this question, one must try to characterize more nearly 
the kind of decision involved in choosing whether or not to have children and 
how many to have. 

In Plato's Symposium, Socrates notes that there are three ways in which 
people can try to satisfy their deep longing for immortality (26). One way is 
to have children. Another is to commit a deed or deeds noble and heroic 
enough to receive the attention of one's community and become a part of its 
collective memory. A third way is that of scholarly pursuit and authorship. 
Each attempt to achieve immortality depends for its success upon the 
receptivity and support of one's community. Children, therefore, provide a 
deeply gratifying link to the human community and to the future. Decisions 
about how we will use our reproductive powers are decisions about our own 
future and about our own contribution to the future of the human 
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community, about how one's life is to count, and how far its influence is to 
extend.
 

Sexuality is at once an expression of our individuality, and a gift that each 
of us receives from others, his parents most immediately, but also from the 
wider community. Indeed, it is a gift from the human species to the human 
species. We owe a debt of gratitudeto these wellsprings of our unique genetic 
.and. social individuality -for -the very possibility-of-experiencing-sexual-pleaz 
sure, and for the considerable rewards of childbearing and child rearing. 

As those who have been chosen to live, we incur an awesome but joyous 
obligation to see to it that these gifts of life-sexual expression, procreation, 
and child rearing-have a future. Our obligation to the larger community is 
particularly vital insofar as each of us has unique genetic endowments and 
unique talents to offer and to perpetuate. No one else can give to the species 
what we bring to it. Failure to reproduce is both an individual and a commu
nal act that requires a special justification if it is to be morally responsible. 
Individual decisions to refrain from having children of one's own are pre
sumably easier to justify in times of rapid population growth. 

If these are the values guiding our reproductive decisions, the very dignity 
and identity of the person as a moral being is at stake in any decision to use 
compulsion in controlling reproductive behavior. There are those who believe 
that the dignity and autonomy associated with reproductive decisions is a 
human right provided for in the United States Constitution. As part of its 
successful effort to defeat the birth control laws of Connecticut in the 
Supreme Court, the Planned Parenthood Federation of America argued that 
these laws, by forcing couples to relinquish either their right to marital sex 
relations or their right to plan their families, constituted a deprivation of life 
and liberty without due process of law in violation of the Fourteenth Amend
ment (27). Earlier Supreme Court decisions were cited affirming the right "to 
marry, establish a home and bring up children" as among "those privileges 
essential to the orderly pursuit of happiness by free men" under the Four
teenth Amendment (28-30). In a "Declaration on Population" presented at 
the United Nations in 1957, thirty nations, including the United States, 
affirmed their belief "that the opportunity to decide the number and spacing 
of children is a basic human right" and "that family planning, by assuring 
greater opportunity to each person, frees man to attain his individual dignity 
and reach his full potential."* 

But it is precisely on this point that the battle has been enjoined. Davis has 
directly challenged the right of any person to determine for himself how 
many children he shall have, because, in his view, the assertion of such a right 
conflicts with society's need to keep the number of children at some specified 
level (8). In this instance, Davis, like many others, sees a conflict between 

*Quoted in (31). 
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individual rights and interests on the one hand, and societal necessities and 
interests on the other. 

But has Davis correctly characterized those interests we call human rights? 
I am convinced that it is not correct to think of a human right as something 
that can come into conflict with our public-interests. To identify a human 
value as a right is to claim that something of value is so valuable and so 
precious that society has a stake in it-for example, freedom of speech, which 
is generally considered to be a human right (30, Article 19). 

Rights imply duties.* When we say that freedom of speech is a right, we 
imply that it is our duty, and the duty of others, to see to it that freedom of 
expression is generally honored and protected. In claiming that freedom of 
speech is a right that society should protect, we are not clainung that every 
utterance ought to be sanctioned regardless of its consequences. Clearly, the 
right to free speech is not abrogated by considering it a crime to cry "fire" 
falsely in a crowded theatre (34). The important thing, however, is that the 
interests in encouraging certain utterances, and in discouraging others, are 
both public and private. It is of benefit both to individuals and to society to 
encourage free expression generally, and to discourage certain forms of it 
under special circumstances. 

This is true also of decisions regarding the nature and the number of one's 
children. In asserting that it is the right of individual couples to make such 
decisions voluntarily, we are positing both an obligation and an inteiest of 
society to see to it that this right is honored, At the same time, it is in the 
interest both of individuals and of society to curtail the extensive expression 
of this choice should the consequences of rapid growth rates become too 
oppressive or threatening. If, therefore, society is to avoid a conflict between 
two public interests-the interest in maintaining the quality of life against the 
interest in maintaining the right to decide voluntarily the number of one's 
children-every effort must be made to provide the information, materials, 
and conditions that will assist individuals to limit their births voluntarily for 
their own welfare and for the common good. 

For the sake of argument, let us imagine a hypothetical situation in which 
a particular government has used every conceivable program to bring down its 
population growth rates, and these programs have failed. As a result, the 
nation must attain nothing short of zero growth rates very quickly or face 
consequences that the government and its people feel they must avoid, even 
at great cost. Under these circumstances, compulsory measures to curb birth 
rates might be justified as a last resort. 

*See, for example, books by Carritt (32) and Ewing (33). 1would abstractly define a 
right much in the way Ewing does, to refer to powers or securities that an individual or 
group can rightly demand of other individuals or groups that they should not normally 
interfere with them. 
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However, I wish to argue that not every compulsory measure can be jus
tified even as a last resort. The continuation of human life depends upon the 
exercise of our reproductive powers. To maintain a population at a replace
ment level requires slightly more than two children per couple at the death 
rates now prevailing in affluent nations. In principle, every couple in this 
world could be granted the right and privilege to have at least two children of 
.their..own.* The-threat- of-overp opulation-is-not-in-itself-a-sufficient-argument 
for singling out any given type of individual for compulsory sterilizations or 
compulsory abortions. The suggestion by Davis (8) that abortions be required 
in cases in which the child would be illegitimate not only dries up the most 
important source of children for sterile couples but also denies the unwed 
woman any right to a moral decision regarding either the fate of her fetus or 
the physical risks to which she will be subjected. 

The right to exercise one's procreative powers is not identical with the 
right to have as many children as one wants through the use of those powers. 
In a situation of last resort, society might very well decide to ration the 
number of children per family and try to provide some just means, like a 
lottery, for deciding who will be permitted to reproduce more than two 
children. This limits the right to choose how many children one will have but 
not the right to choose to have one or two children of one's own. Ketchel's 
proposal threatens this right, since by the use of sterilants that reduce every
one's fertility some people are involuntarily made infertile. Of course, if 
Ketchel can prevent or offset such mishaps, his proposal could be used as a 
method of rationing. 

The right to have a choice regarding the exercise of one's procreative 
powers and to be able to retain the capacity to procreate is as fundamental as 
the right to life.t Choosing to have a child of one's own is a choice as to one's 

*In the United States there are sterilization laws in some states that permit the. 
sterilization of certain classes of people. In North Carolina, for example, the mentally ill, 
the feebleminded, and epileptics may be sterilized (35). Presumably these are voluntary 
sterilizations in the sense that the consent of guardians is required, but the state can 
appoint such guardians. The constitutionality of this procedure in the case of the feeble
minded was upheld in (36). The North Carolina law and others like it are ethically very 
questionable. In Skinner v. Oklahoma, the Supreme Court did declare a law permitting 
the sterilization of "habitual criminals" to be unconstitutional (29). 

tTo say a right is "fundamental" means, in this context, that it is the kind of right 
that is recognizable as universal, that is, a right belonging to every human being qua 
human being, as it is in the United Nations, "Universal Declaration of Human Rights," 
articles 1-3 (30, p. 492). It would be recognized as such by an ideal observer who is fully 
informed and impartial, and who can vividly imagine how his actions affect others. For 
a full description of such an ideal moral judge, see Firth (14). Furthermore, a funda
mental right has a prima facie claim upon us. (See Ewing (33) for his arguments against 
absolutistic theories of rights.) A fundamental right, therefore, always has some claim on 
us, but there may be circumstances in which a particular fundamental right cannot be 
honored because of a conflict between more than one individual or more than one 
fundamental right. When one person, for example, attacks another, the person who is 
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own genetic continuity. One should be free to express one's gratitude to one's 
parents and to honor their desire for continuity in the human community; 
one should be free to seek a place in the memory of future generations. If our 
lives are to be deprived of any choices in establishing these links to the past 
and the future, we have lost a great deal of what life is all about and, indeed, 
we have lost the most predictable way known to us of extending our lives on 
this earth. Very few people achieve immortality on earth in other ways. 
Compulsory, irreversible sterilization, I would contend, is not an ethically 
acceptable method of curbing birth rates. 

Our draft system is often used as an analogy for justifying the use of 
compulsion to meet the needs of society. Ajust war, fought with just means, 
as a last resort, and in self-defense, would seem to justify conscription. But 
even in this situation, conscientious objectors are exempted from military 
service. Population policies should make a similar provision for those who 
cannot in good conscience submit to sterilization, or have an abortion, or stay 
for other reasons within a given rationing scheme. Presumably, when popula
tion problems are a clear and present danger, most people will wish to limit 
the number of their children. Precedents in human history are now well 
known; hunter-gather societies now being studied in the deserts of Africa 
keep their populations at levels that guarantee them ample food and leisure 
for what they regard as the good life (37). They have what modern societies 
will need to develop, namely a very keen appreciation of the limits of their 
environment and their own technical capacities to benefit from it without 
harming it. 

Although I believe it is wise to sort out in advance what forms of compul
sion would be least evil as last resorts, I consider any compulsory control of 
birth rates unjustifiable now and in the indefinite future for at least three 
reasons. First, famines and environmental deterioration are not exclusively a 
function of population growth rates; second, more practical and ethically 
acceptable alternatives to compulsion exist and have not yet been sufficiently 
tested; and third, there are distinct benefits associated with small families 
which can be facilitated and the knowledge of which can be more widely 
disseminated. 

Questions ofBenefits and Harms 

Nutritional deficiencies and ecological imbalances will not be eradicated 
simply by reducing or even halting growth rates. To overcome these harms, 
agricultural development and pollution abatement will be necessary even if 

attacked may justifiably defend his right to life even when this might necessitate taking 
the life of the aggressor. In the example cited earlier, the right to free speech is justi
fiably abrogated in instances when, as in the case of falsely shouting fire in a crowded 
theatre, it seriously-threatens the right to life of a great many people. 
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zero growth rates were to be immediately achieved throughout the world. 
The reasons for this are thoroughly discussed elsewhere (38-40).* 

Rapid population growth rates do make it more difficult to feed people, to 
prevent environmental deterioration, and to maintain the quality of life in 
other ways. Are there population policies that are more beneficial than harm
ful and which do not involve injustices or serious threats to human freedom? 
Iwishkto-suggestsome. 

In a country like the United States, birth rates have been dropping for the 
past decade. We have time to see how much more can be done by extending 
voluntary family planning,t by providing health services where needed to 
improve infant and maternal care, by educating people to the bad conse
quences of continued population growth for the nation as well as the individ
ual family, and by improving educational and job opportunities for everyone, 
especially blacks, women, and other currently disadvantaged groups. 

What about the situation in less developed countries? On the basis of 
intensive research over a period of 7 years in the Punjab region of India, 
Gordon and Wyon hypothesize that people in such an area would be moti
vated to reduce their birth rates if mortality rates for infants and children 
were sharply decreased, local social units were stimulated to measure their 
own population dynamics and to draw inferences from them concerning their 
own welfare and aspirations, and efficient methods of birth control were 
introduced (6). Initiating these conditions would substantially increase the 
opportunities to reduce family size without undue fear, to assess more pre
cisely how fertility affects families and their community, and to plan family 
size more effectively. Whether birth rates would be markedly lowered by 
bringing about these conditions alone would depend not simply upon the 
extent to which people in that region stand to benefit from a reduction in 
fertility but also upon the extent to which they actually perceive such bene
fits, both social and economic, and believe they are attainable. 

Gathering and disseminating information is, therefore, a crucial aspect of 
this proposal. Without accurate information, a sense of group responsibility 
cannot exist on a rational basis and will have no perceptible dividend to the 
individual members. The proposal of Gordon and Wyon assumes that rational 
and purposeful behavior exists already to some degree and can be modified in 
the direction of lower fertility by certain modifications in the environment 
which make small families beneficial and more attainable. 

Looking at the total ecological context within which population problems 
arise in the less developed countries-especially the factors of under

*See also Joseph L Fisher and Neal Potter, "The Effects of Population Growth on 
Resource Adequacy and Quality," in this volume; and "The Consequences of Rapid 
Population Growth," in Vol. 1. 

tLibealized abortion laws are among the methods now being advocated. For a 
thorough discussion of the wide variety of ethical issues raised by abortion, see (41). 
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nourishment, poverty, and lack of opportunity-some writers have 
suggested that nothing less than substantial technological, social, and 
economic changes would provide the conditions under which birth rates can 
be sufficiently reduced (40). These changes include industrialization, 
urbanization, and modern market agriculture. In the demographic history of 
the West such an environment certainly has been associated with sharp 
declines in birth rates. Urbanization and industrialization, accompanied as 
they are by rising levels of literacy, better communications, increased 
economic opportunities, improved health care, lower infant mortality rates, 
higher status for women, and higher costs of bearing and rearing children, 
may be necessary to provide the incentives and the means to control 
population growth. In these terms, a population policy is an overall social and 
economic development policy.* 

These two policies would not violate any of our ethical criteria. They 
would enhance human freedom and encourage responsible community 
behavior. Indeed, on the face of it they do not violate any of the normative 
or meta-ethical criteria we have introduced in this essay. Both would increase 
the elements in the decision-making processes of individual couples that 
contribute to making the morally best decision. They would increase 
knowledge of the facts, stimulate the imagination of people concerning the 
effects of reproductive decisions, and encourage impartiality by fostering 
more universal loyalties that go beyond one's own interests and passions, and 
those of one's own group. 

Gordon and Wyon's proposal has the advantage of introducing a minimum 
of disruption into a culture. It may, by the same token, be inadequate to 
induce the requisite behavior without further transformations of the social 
and economic lot of the people involved. Each of these ethically acceptable 
population policy proposals relies upon the voluntary decisions of individual 
couples. Several writers have contended recently that population policies 
cannot rely upon individual couples pursuing their own benefits to satisfy the 
needs of society.t 

Hardin, for example, has argued that in matters of reproduction individual 
interests are definitely incompatible with collective interests and, therefore, 
population growth rates will have to be regulated by society (9). How cogent 
is this argument? 

His argument rests on what he calls "the tragedy of the commons." Where 
a finite amount of grazing land is available to a number of sheepherders, each 
sheepherder will add sheep to his own flock, ultimately amassing a larger total 
number of sheep than the land will sustain. Although each individual sheep
herder is aware of this fact, his immediate decisions are determined, nonethe

*See Dudley Kirk, "A New Demographic Transition?" in this volume. 

tSee, for example, (8, 9, 25, 42). 
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less, by the profit he contemplates from adding another sheep to his flock. 
The knowledge that the commons will at some point be overgrazed, if every
one does this, does not suffice to deter him. 

All of this seems reasonable enough when one is talking about sheep. But 
does the analogy extend to decisions of parents regarding the number of their 
children? Are the benefits of adding a child to our own families even roughly 
comparable-witvi-thrb-nefitsthat codme froffi erihan-ding our economic stat-u9 -

In discussing freedom, I took the view that children are one means of 
extending our own selfhood into the future, of obtaining some kind of per
sonal continuity. Children are also a way of replenishing the human commu
nity in which we hope to live on as a cherished memory. One child surviving 
into adulthood and having children of his own will suffice to maintain our 
own continuity. If our self-interest is extensive enough to embrace a concern 
for the continuation of society and of the species, two or three children will 
be enough. 

However, in some circumstances we may feel disquieted about limiting 
ourselves to two or three children. When, for example, we live under condi
tions in which infant mortality is high, we may very well want to have one or 
two extra children to be sure that two will survive us, or at least will live to 
have children of their own. 

A second set of satisfactions and opportunities is associated with child
bearing and child rearing. To the extent that having a child is a quest for the 
experience of rearing a child, it is not clear that relatively large families are 
best. For those satisfactions that come from the quality and frequency of 
one's contacts with one's own children, small families are preferable to large 
families. In very large families, the older children, not the parents, obtain 
most of the satisfactions of playing, of training, and of other forms of inti
mate interaction with the younger ones. Parental contacts with children in a 
large family are more likely to occur as disruptions for a busy mother than as 
opportunities for a show of affection and an exchange of ideas. 

The benefits of bearing children are somewhat more ambiguous. At pres
ent there is no sure knowledge as to the strength of the drive to bear a child 
and what role this plays in the number people have. The desire to have the 
experience of giving birth may be satisfied with the birth of one child. Some 
women, however, may covet the repetition of this kind of experience.* One 
psychonalyst has expressed his amazement that the desire to bear children is 
so easily and quickly satiated (43). Such satiation may result from the long 
period of dependency typical of human offspring, as well as from the physical 
exertion, pain, and risks of childbirth itself. Whatever joys may be associated 
with our children, there are also lifelong concerns and anxieties. 

*Some women seem to have a strong unconscious urge to bear children even while 
practicing birth control. Dr. Hilton Salhanick has observed that some women practicing 
the rhythm method will break or lose their thermometers at the critical juncture in their 
menstrual cycle. 
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Spacing the interval between births is good for both children and parents.* 
It enhances the intellectual development of children and the health and tran
quility of mothers. Even in societies where average family size is relatively 
large, spacing is extensively practiced (6). 

A fourth element in reproductive decisions, not present in decisions to add 
a profit-making sheep to our flock, has been observed by Rainwater 4 In his 
intensive studies of working-class parents, he found that among those who 
had more children than they professed to want there were parents who re
ported that they had exceeded their own family-size ideals because they did 
not wish to be seen as selfish by their neighbors. This desire to be seen as an 
unselfish, kind, and public-spirited person could be used to bring about a 
wider acceptance of small family-size ideals. In view of the social problems 
generated by rapid rates of population growth, generous impulses can now 
best be exhibited by having only the children that society considers desirable 
or necessary. 

Of course, Hardin might contend that the shepherd who adds to his flock 
is not deterred by the possibility that such additions will be seen as selfish by 
other shepherds using the same grazing land. In his case, however, selfishness 
and profit are linked; but in childbearing and child rearing, unselfishness is 
linked with benefit. 

Where children serve to provide a substitute for a social security system or 
where they bring economic profit through their labor, the situation begins 
more nearly to approximate the one depicted by Hardin. Nevertheless, the 
constraints that we have cited obtain even in the rural villages of less devel
oped countries where children are often economic assets. There are some 
recent indications that in areas where agricultural productivity is increasing, 
birth rates are coming down, for example in certain areas of India (46). Given 
the history of the demographic transition in developed nations, this should 
hardly come as a surprise. If adding children were like adding sheep to one's 
flock, however, birth rates should be going up. Surely Hardin's analogy is at 
best an uncertain one, and, at worst, inappropriate.4 

Davis and Blake have also expressed the belief that individual couples will 
not voluntarily provide for the collective interests of society but will, given 
the strongly positive public attitude toward parenthood and especially toward 
motherhood, persist in having relatively large families (8, 42). Like Hardin, 
they do not take into account any of the four donstraining factors we have 
cited. 

*See the essays by Harvey Leibenstein, T. Paul Schultz, and Joe D. Wray in this 
volume. 

tSee (44) and (45), particularly Chapters 5 and 6, in which the concern for unselfish 
parenthood is documented for the middle class as well as the working class. 

t This is not to deny the existence of interests that may in the long run keep family 
size just high enough to prove troublesome. 
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One could argue, contrary to Davis and Blake, that we would do well to 
think of motherhood even more positively and to emphasize the tremendous 
responsibility entailed by it. If, much more than they now do, societies came 
to measure the quality of parenthood and motherhood by the achievements 
and the quality of life of children, the constraints on family size would 
operate even more effectively. If the concern of parents is for the best possi

-. 	 ble -development -of-.their -children, -then.-it-is--important- to- space--children 
widely, to expose them as much as possible to the stimuli and warm support 
of parental interaction, and to be a model of unselfish restraint in keeping 
down the size of one's family. Responsible parenthood of this kind would 
include living in accord with whatever national fertility goals may become 
morally desirable or necessary to maintain the quality of human life and 
guarantee a future for the human species. 

Davis and Blake have stressed the need to improve the status of women by 
providing better and more extensive opportunities for employment and for 
contributions to society in ways other than through childbearing and child 
rearing. Employment for women and opportunities to make a variety of 
contributions to the human community extend the freedom of women. 
Better and more extensive education for women also has the effect of con
tributing to the quality of mothering as well as to other forms of self
realization. 

It would seem to be a shortsighted policy to attack the institution of 
motherhood and parenthood generally. Stressing the quality of mothering 
and parenthood and, at the same time,_ providing women with alternative 
forms of vocation and self-realization would appear to be a morally and 
demographically superior policy. 

To claim, as I have, that individual couples and their children benefit in 
certain ways from keeping families small is not to claim that these benefits 
will necessarily suffice to offset other forces that now keep many families 
large enough to maintain rates of population growth rapid enough to be 
troublesome to certain countries. I am maintaining, however, that to mitigate 
these latter forces, it is helpful to study, facilitate, and make known the 
benefits associated with small families; and to expose some of the fallacies of 
assuming that individual couples who actively seek the satisfaction of child
bearing and child rearing will generally benefit most by having relatively large 
families or even as many children as they can afford. 

VERACITY AND META-ETHICAL CRITERIA AS
 
PRACTICAL GUIDELINES
 

There are certain practical guidelines that should be part of the formula
tion and implementation of population policies. Generally, these guidelines 
draw in a special way upon the norm of veracity, i.e., truth-telling, and 
promise-keeping, and the meta-ethical criteria specified earlier. 
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Knowing the Facts 

An ideal program that would evoke the voluntary response of the people 
affected by it would make an honest case for the reproductive behavior called 
for in the policy. Parents need to know what benefits will accrue to them 
from limiting the number of their children. Evaluations of population policy 
recommendations, therefore, must include specific designations of what 
counts as a population problem and of what interests individuals and societies 
have in their children. Research is definitely needed to explore more fully the 
significance and meaning of children to parents in a wide variety of circum
stances. 

Often, in discussions of population policy, there are allusions to the use of 
propaganda. This word threatens to create a credibility gap. If by propaganda 
we mean trying to persuade people that a certain policy is in their interest, 
without giving them the facts that will allow them to decide whether it is 
actually in their interest, we violate the canons of veracity. Moreover, we do 
not satisfy the criterion of giving people as many of the facts as possible, and 
hence do not respect their potential to make a morally correct decision and 
to act upon it. 

Vividly ImaginingHow Others Are Affected by OurActions 

In some of the literature, there is a distinct elitist strain, implying that 
only certain people are in a position to formulate population policy and that 
the rest of mankind must be propagandized, won over by incentives, or 
compelled to act in ways considered to be desirable by the experts. In con
trast to such elitism, ethically acceptable population policies should be based 
on sympathetic understanding of the conditions of life and of the aspirations 
of the people who will be affected. To guarantee this, many voices must be 
heard, 

Black people in the United States are among those who are making 
apparent the value of wide and diverse participation in the planning process 
and thereby extending the actualization of democratic ideals and the human
ization of social institutions. Ways must always be sought to assure that vivid 
images of how people live, and of what they feel and desire, will guide and 
shape the planners and their work. 

UniversalizingLoyalities:Impartiality 

To strive for impartiality or universal loyalties is to strive to discount the 
influence upon our moral judgments of particular interests and passions. For 
example, we demand of a judge that he not try his own son and that he 
disqualify himself in an antitrust suit involving a company in which he is a 
significant shareholder. Similarly, both our constitutional provisions for sepa
rate branches of government and'our continuing quest for fair judicial process 
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are attempts to minimize the effect of particular interests or passions by 
providing representation of diverse interests, while at the same time assuring 
equitable checks and balances. 

Problems of rapid population growth make the need for impartiality, our 
third meta-ethical criterion, concretely explicit. Though survival values within 
our species are strong and tenacious, they are usually individualized and tied 
-to relatively -small -interest groups representing -one's- -social, ethbi-, aad 
national identity. For the survival of such groups many would, under certain 
circumstances, make sacrifices and even die. But population policies, though 
they must attend to the needs and interests of particular regions and popula
tion groups, should endeavor to ascertain and foster the best interests of the 
entire human species in its total ecological setting, a task that embraces 
attention to other species and material resources as well. The goals of popula
tion policies go beyond the boundaries our societal and national interests set 
for us. 

In defining these goals, population policies would fail utterly to improve 
the human condition and enlist its deepest loyalties were they to diminish, 
rather than augment, the extent to which beneficence, freedom, distributive 
justice, and veracity are realized on the earth. These are not moral luxuries: 
our survival, and the worth of that survival, depend upon their effective 
implementation. As the demographer Ansley Coale has so sagely observed, 
"preoccupation with population growth should not serve tojustify measures 
more dangerous or of higher social cost than population growth itself" (47). 
It would be the ultimate irony of history if through our population policies 
we should lose precisely what we seek to save, namely, human rights and 
welfare. 
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XVII 
Changes of Birth and Death Rates and 
Their Demographic Effects 

Nathan Keyfitz 

Present rates of birth and death are unstable:. they cannot stay as they are. 
When change occurs, it will have determinable effects, for instance on age 
distribution. This paper is devoted mainly to examining the effects of changes 
in rates of birth at specific ages of mothers and death at specific ages on the 
overall rate of increase of populations and on their age distributions. It is 
introduced by a brief survey of rates of birth and death in the world accord
ing to recent data on which newly computed life tables and other results have 
been produced. 

SUMMARY 

An analysis of the great mass of data available on contemporary national 
births and deaths suggests three population types: (a) high birth and high 
death rates, mainly in Africa; (b) high birth and low death rates, mainly in 
Asia and Latin America; and (c) low birth and low death rates, among peoples 
of European ancestry and in Japan. Continuation of this pattern into the 
future implies a striking change in relative numbers on the different con
tinents, an even greater divergence than exists today in levels of living, and a 
deterioration of the environment in both rich and poor continents. 

To achieve a stationary population, imposed by the finite area and re
sources of the planet, either death rates will rise or birth rates will fall, On the 
optimistic assumption that the needed adjustment will be by birth rates and 
on the even more optimistic, extreme assumption that birth rates faill imme-
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diately to a level that will ultimately bring a stationary population, we find 
that substantial growth still occurs. Because of age distributions favorable to 
fertility, total numbers would continue to rise, by two thirds in the faster 
growing parts of the world. These regions are in the grip of a kind of demo
graphic inertia: populations that are growing rapidly have, by virtue of that 
growth, age distributions favorable to reproduction. Even if fertility falls to a 
stationary level,, such regions-continue to grow -for.at-least-50-years-before 
tapering off to their stationary values at 60 percent or more above the present 
numbers. If the adoption of the stationary birth rates is postponed even as 
little as 15 years, the increase to stationarity would be not 60 percent but 
nearly 150 percent. 

Today's developing countries differ from the developed ones in growing up 
to five times as fast-say 3.5 percent per year against 0.7 percent per year. 
More surprising, they differ strikingly from Europe in the 18th century. The 
typical developing country of today has decidedly lower death rates and 
much higher birth rates than did European countries when they were on the 
road to development. 

The result is a high dependency burden today; numerous young children 
add to the difficulties that the capital-poor countries have in accumulation. 
That this can be contrasted with the rich countries of today is widely known, 
but the comparison with 18th century Europe is less familiar. The analysis in 
this paper seeks to find to what degree the advantage of 18th century Europe 
was due to its lower birth rates and to what extent to its higher death rates; 
apparently the birth rate differences had more than twice as much influence 
on childhood dependency as had death rate differences. 

The effect of changes in age-specific death rates on ultimate overall in
crease is found to be small. For example, a one-time decline of death rates at 
ages past reproduction has no effect at all on the ultimate population in
crease. Moreover, with modern low mortality the elimination of all remaining 
deaths up to the end of reproductive life would only slightly increase the 
growth. 

Death rates are subject to policy decisions, for example, on whether funds 
are to be spent on heart research (for the older population) or accident 
prevention (for the younger). However, births are more easily affected by 
policy. Because the dissemination of birth control information and materials 
strikes the several ages unequally, it is worthwhile to derive formulas for the 
effects of reduction in the birth rate at different ages of mothers. Because 
some women die after the age of 20 and before 40, the reduction of the birth 
rate at the younger age will have more consequence for the rate of natural 
increase. For a population that is rapidly increasing, however, this is less 
important than the fact that there may be twice as many women at age 20 
than at age 40, because each year's cohort is 3 percent larger than the pre
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ceding one. Moreover, studies in Taiwan suggest that the major increase in use 
of birth control is at the older ages. 

The results so far are based on a one-sex model and strictly apply only to 
the female component of population. A more precise analysis would take 
account of males explicitly. It turns out, for example, that males are rela
tively few in the United States today, at the ages at which they become 
fathers, in comparison with the number of females at the ages at which they 
become mothers. This observation applies to other countries affected by the 
postwar baby boom. 

The disparity has been called the marriage squeeze. We do not know what 
sort of adjustment is made by those of marrying age to the fewness or surplus 
of suitable marriage partners. With sharp drops in birth rates anticipated, 
consequences such as this call for more reseaich. 

ADEQUACY OF DEMOGRAPHIC DATA 

Despite all the effort that has been made, present-day statistics are far 
from complete; for only about 30 percent of the world population do cen
suses and vital registrations exist that provide a minimal basis for demo
graphic analysis. Fortunately, this coverage includes the three kinds of 
population as classified by level of mortality and fertility: high birth and high 
death rates, high birth and low death rates, and low birth and low death rates. 
The remaining configuration, low birth and high death rates, is not of usual 
occurrence. 

Statistical information is far from equally available for the three groups. 
Peoples of low birth and low death rates are also those that are most devel
oped economically, and since statistical advance tends to accompany other 
directions of advance, the existing data overrepresent developed countries. 
This is particularly true of birth and death registrations, dependent as they 
are on the education of the public as a whole, as well as of statistical person
nel. Machinery for censuses, on the other hand, can be set up more quickly, 
and a much larger part of the world's population has recently been counted in 
censuses than has had its births and deaths registered. 

The opposite was true of Europe in the 18th century when baptismal and 
burial records were widespread and often of high quality, but national organ
izations for census-taking were not yet in being. 

Today census-taking is ahead of vital registration not only in extent, but 
also in completeness. For a census to be more than 20 percent short is rare, 
but published birth figures sometimes appear to include no more than one 
half of the births that occurred. Fortunately the relation of births and census 
age distributions, to be taken up later, enables estimates of birth rates to be 
obtained from censuses. 
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THE THREE CONTEMPORARY PATTERNS OF BIRTH 

AND DEATH
 

A brief review of the available data follows. It will be under the three 
population types mentioned earlier. 

-High-BirthantdiighDeathRates 

Most of the populations in this category are in tropical Africa. An example 
(off the mainland of Africa, but for which recent data are available) is Mada
gascar, with 6,163,000 inhabitants in 1966. Its crude birth rate as registered 
was 45.75 per 1,000 population, and its crude death rate 25.31; therefore, its 
current rate of increase is about 2 percent per year. A life table for Mada
gascar for 1966 shows the expectation at age zero to be 37.6 years for males 
and 38.5 for females. The probability that a boy just born will live to age 50 
is 0.386, and a girl 0.401. These numbers may be compared with those of 
Europe at the beginning of the 19th century. For Europe of that time, as for 
Africa now, full information was lacking, but some areas did have good 
statistics. Calculations for Sweden in the 5 years around 1800 show expecta
tions of life of 36 and 38.9 years for males and females respectively, and 
0.417 and 0.456 as the probabilities of living to age 50. Madagascar retains 
the mortality pattern of Europe about 1800, according to published figures; 
if its deaths are underregistered, then its death rate is even higher than that of 
early 19th century Europe. 

Similar death rates are found in Cameroon, the Central African Republic, 
and Togo, for all of which less recent official figures are available. Probably 
these Ihigh rates also apply to much of the rest of tropical Africa, for which 
no figures at all are to be had. Such high death rates appear to be on their 
way out and are found today among a minority of the world's population. 

In respect to birth rates tropical Africa does not resemble Europe of 1800. 
The crude birth rate of Madagascar in 1966, reported as 45.75 'per 1,000, 
is half as high again as Sweden's in 1800 of 31.21. The difference is important 
for the rate of increase; Sweden's increase was about 5per 1,000 inhabitants 
per year, while that of Madagascar was 20 per 1,000. 

No one knows how many of the world's population are in the condition of 
birth and death typified by Madagascar; perhaps it is half a billion. 

High Birth and Low Death Rates 

This category includes most of the present developing world. Again up-to
date official information is lacking, though it is not as scarce as for the high 
death rate countries. Honduras is typical of countries with the most rapid 
increase, with a birth rate in 1966 of 44.2 per 1,000 population, and a death 
rate of 8.67. Its expectation of life is 59.2 years for males and 60.7 for 
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females, and the chance of living to age 50 for a boy just born is 0.741, and 
for a girl 0.764. These mortality figures contrast sharply with those for Mada
gascar though births for the two countries are at about the same level. 

A country with a birthrate of about 44 per 1,000 and a death rate of about 
9 will grow at 3.5 percent per year. Such a country would double its popula
tion in 20 years. Honduras is not the only country apparently in this con
dition; Mexico's rates of birth and death are withii I per 1,000 of Honduras, 
and so are those of many other countries. The real number of births in these 
countries may be even higher than registered births. For this group as a whole 
we may speak conservatively of a birth rate of 40 per 1,000 and a death rate of 
10 per 1,000, a growth by natural increase' of 3 percent per year. Again we 
cannot say with precision how much of the world is in this condition, but it is 
certainly more than half; let us say that it includes around 2 billion people. 

One way to see the meaning of a rate of increase is to translate it into 
doubling time t, obtained as the solution of the equation 

(1 + r)t = 2, 

where r is the fraction of increase per year. The solution for t, obtained by 
taking natural logarithms, is 

0.693In2 
r - r2/2 r - r2 /2 ' 

if terms in r3 and higher may be disregarded, or very nearly t = 0.70/r for 
values of r in the range 0 to 0.04. Hence the rule that doubling time is ob
tained by dividing the percentage annual increase into 70; on this rule 
Honduras' annual 3.5 percent implies a doubling time of 70/3-5 = 20 years. 
On the 2 percent increase of Madagascar the doubling time is 35 years. On 
the 0.5 percent of Sweden in 1800 the doubling time is 140 years. 

Thus over the course of 140 years Honduras would have seven doublings: 
it would multiply by 27 = 128 times. In the same 140 years Madagascar 
would double 4 times, a multiplication by 16. And Sweden of 1800 would 
multiply only by 2. Although the rates of increase 3.5 percent, 2 percent, and 
0.5 percent do not seem very different, the numbers 128, 16, and 2 as factors 
are different indeed. Sweden could continue at the 0.5 percent rate, and 
indeed it doubled in about 90 years, despite emigration, because of a fall in 
its death rate. Honduras-with its spatial and other limitations-cannot double 
seven times in 140 years or any other period, for this increase would cause it 
to pass the quarter billion mark. Such considerations make us certain that the 
rate for Honduras cannot continue; either the birth rate will come down or 
the death rate will go up. 
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Low Birth andLow DeathRates 

For this group of countries we do not need to select examples; they all 

have good official statistics, and we need merely add to obtain an aggregate 
figure. In another connection the author has done such a totalling for the 
countries of Europe, whose population in 1965 was 442 million. Only for 
Northern Ireland were 1965 figures unavailable. Europe is treated as though it 
were a single country, and a consolidated life table, intrinsic rates, and other 
computations are made available. The several countries are implicitly 
weighted according to their populations. Such consolidated figures are espe
cially convenient for a relatively homogeneous group of countries. 

The consolidated European 1965 birth rate was 18.04 per 1,000, the death 
rate 10.20; hence the rate of natural increase was 7.84. The United States, for 
which the 1967 figures are 17.97, 9.36, and 8.61 per 1,000 for birth, 
death, and natural increase respectively, falls in the same demographic classifi
cation as Europe. Similar also are the Soviet Union, Canada, Australia, and 
New Zealand. Japan is an extreme member of the class, with 1966 figures of 
13.77, 6.78, and 6.99; its birth and death rates are lower, but its rate of 
natural increase is very similar to that of other countries in this group. 

The death rates appear to be going down in these countries in recent years 
but probably at a declining rate. The consolidated male life table for Europe, 
for instance, goes from an expectation of 64.88 years in 1955 to 66.57 in 
1960, but only to 67.69 in 1965. The expectation of life for males is rising by 
1 year every 5 years now, for females perhaps double this. In the United 
States, on the other hand, the male expectation of life has been approxi
mately constant over the past few years, while the female expectation has 
increased by about 1 year per decade. 

We can (with much more confidence than for the preceding groups) speak 
of this part of the world as containing nearly one billion people, a little less 
than 30 percent of the current world total, and increasing at about 0.7 
percent per year. 

Table 1 presents a summary of the three demographic types. 

PROSPECTS OF CHANGE 

This very approximate scheme allows us to think about the consequences 
for the world's future population if the present rates continue. The first 
conclusion is that they cannot continue for a century; if they did, the world 
would contain 38 billion people. 

Serious problems will arise if even the European group continues at the 
present rate of 0.7 percent per year for a century; its population saturates the 
environment now. Improving technology substitutes less valuable resources 
for more valuable: nylon (made of coal) for silk, for example, or atomic 
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TABLE 1 

Summary of Three Demographic Types 

High Birth High Birth Low Birth 
High Death Low Death Low Death 

(Mainly m 
(Mainly in Tropical

Africa, Parts of 
Asia) 

(Mainly inAsia, 
Latin America) 

Europe, Northern 
America, Oceania, 
U.S.S.R., Japan) 

(1) (2) (3) 

Number about 1970 
(billions) 0.5 2.0 1.0 

Percent increase/year 2 3 0.7 
Time to double (years) 35 23 100 
Doublings per century 3 4 1 
Number in year 2070 

if present rates continue 
(billions) 4 32 2 

Source: Author's calculations. 

energy for fuel oil. It increases crop output per unit of land input as well as 
per unit of labor. But the rising income that goes with improving technology 
demands more space. It substitutes beef for bread-which is at least a fivefold 
extension of the land base needed per person; it builds freeways rather than 
footpaths; it contaminates the air and water. Whether on balance the high
technology-high-income combination has a greater carrying capacity than 
traditional peasant exploitation of a given area is unceitain, but even if it has, 
the increase of 0.7 percent per year cannot continue very long. 

The same is true, with greater certainty, for the other two groups. We can 
suppose that the death rate for tropical Africa will go down and that a further 
decline in the death rate for the less developed world as a whole is in pros
pect. The few and small countries for which we have registrations over a series 
of years provide a suggestion of this trend. Mauritius had a crude death rate 
of 12.86 per 1,000 in 1955, 8.83 by 1966. The Mauritian expectation of life 
had gone up 6 years for males and 7 years for females during the same period 
of 11 years. Jamaica rose by 7 and 9 years for males and females respectively 
from 1951 to 1963; Mexico by 4 years for both males and females from 1960 
to 1966. Other countries rose less, but advances in the expectation of life at 
age 0 of 5 years per decade are typical for the less developed world. 

Declines in birth rates appear conspicuously in some of the countries 
around the rim of Asia: Taiwan fell from a crude late of 44.20 per 1,000 in 
1956 to 31.88 in 1966; Hong Kong from 34.40 in 1961 to 25.84 in 1966; 
Ceylon from 39.35 in 1953 to 31.56 in 1967; Singapore from 43.22 in 1957 
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to 25,99 in 1967. These are the parts of Asia with little prejudice against 
birth control, with energetic and ambitious people, and with the longest and 
most intense contact with the outside world. Perhaps more encouraging is the 
fact that one of the developing countries of Latin America, Costa Rica, 
showed a fall from a crude birth rate of over 50 about 1955 to 41.75 in 1966. 

Increases in birth rates over similar recent periods have also occurred. 
Jamaica's crude birth rate went from 33.87 per 1,000 in 1951 to 39.79 in- _ 
1963; Honduras from 42.38 in 1957 to 44.20 in 1966; French Guiana from 
31.95 in 1961 to 35.21 in 1964. The last case undoubtedly reflects improved 
registration of births, and we do not know to what extent the other cases do 
as well. But a rise in birth rates with the onset of modernization is not a priori 
unlikely. The relaxation of premodem constraints on reproduction (for 
example, permitting remarriage of widows in India) usually precedes the 
adoption of modern means of limiting reproduction, and in the interval 
between the one and the other the birth rate can rise. The fall in the death 
rate, insofar as it preserves the individuals through the ages of reproduction, 
will by itself raise the birth rate. Such linkages among demographic facts are 
taken up later, particularly in Appendix 1. 

Very substantial differences among the countries of the world are shown 
in Appendix 2, where each country is represented by its latest data. Birth 
rates range from about 50 per 1,000 population down to about 16, a ratio of 
three to one, and rates of natural increase from about 35 per 1,000 down to 0 
or less. These gross differences in the contemporary cross section have been 
noted by many writers. 

Less often referred to is the comparison between the less developed world 
today and the countries of Europe when they were starting their modern 
advance. It might be supposed that Europe of the late 18th century was in a 
condition demographically resembling that of the tropics today. We shall see 
that this is not so, and indeed the differences are very great. 

The Sweden-Honduras Resemblance and Contrast 

In this limited space we cannot discuss all countries, or even all of those 
for which reliable data can be found. Let us again focus on one less developed 
country of today and compare it with one less developed country of the early 
19th century. The contrast between Honduras of 1966 and Sweden of 1800 
tells much about how the world has changed over the interval. The Honduras 
1966 population was 2,363,000, and- Sweden's 1800 population was 
2,352,000-for all practical purposes identical. In respect to national income 
Sweden was undoubtedly much higher. The labor force of both was engaged 
largely in agriculture. Both are somewhat mountainous countries, facing an 
ocean (both Atlantic and Pacific in the case of Honduras). 
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Sweden's lower birth rate (31.21 against 44.20) was associated with higher 
ages at marriage and at childbearing: the average age of mothers at the birth 
of their children was 32.18 years, as against 29.53 years for Honduras in 
1966. Late marriage, associated with private property in land, restrained the 
birth rate in Sweden in a way that is not occurring in Honduras. 

With a decidedly lower death rate and higher birth rate Honduras has a 
very much higher rate of natural increase: projecting the population forward 
with the respective age-specific birth and death rates we find for Sweden 10 
years later 2,478,000, a gain of about 126,000; for Honduras we have 
3,398,000, a gain of about 1,000,000. Honduras is having to assimilate some
how a natural increase about eight times as large as that which Sweden had to 
deal with. 

Age differences are also large. In Honduras 51.48 percent of the popula
tion in 1966 was under 15 years old; in Sweden in 1800 only 32.60 percent 
was under 15. The burden of providing schools and other facilities was only a 
little over 60 percent as great for Sweden as for Honduras, a disadvantage for 
Honduras even if her economy was able to bear it as well as that of Sweden in 
1800. 

It is true that Sweden had a greater proportion of people beyond the main 
working ages: 5.49 percent over 65 in 1800. Honduras has only 1.76 percent 
over 65 in 1966. But this small disadvantage for Sweden was more than offset 
by her fewer children. One way of looking at the matter is through the 
dependency ratio, the number of persons under 15 and over 65 per 100 
persons between those two ages. We find that Honduras shows a dependency 
ratio of 113.89 against Sweden's 61.53. (In this respect Honduras is extreme, 
but several other less developed countries show dependency ratios higher than 
100.) 

One point of resemblance between Honduras 1966 and Sweden 1800 was 
their mortality at older ages. Men of 70 had an expectation of life in Sweden 
of 6.82 years and in Honduras of 8.63 years. At the youngest ages, on the 
other hand, the contrast was dramatic: infant mortality (deaths under 1 year 
of age) was 37.24 per 1,000 live births in Honduras, and 248.96 in Sweden. 

Could the difference in completeness of registration be responsible for 
such a gap? According to the United Nations (1, p. 351) the mortality statis
tics of Honduras are 75 to 85 percent complete. No evidence is available on 
the completeness of the early Swedish mortality records, and they could have 
been better. Even if they were perfect, however, only a small part of this gap 
would be closed. Let us take extreme assumptions: that 25 percent of the 
Honduras deaths have been omitted, that the omissions are all infant deaths, 
and that all omitted deaths have been included among the births, whereas 
Swedish deaths were 100 percent complete. Even these extreme assumptions 
give an infant death rate for Honduras less than half that of Sweden. 
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Appendix 2 allows the reader to judge in what degree Honduras is typical 
of developing countries. For 1966 the crude birth rate of Mexico was 43.96 
against Honduras' 4420; death rates were 9.61 and 8.67 respectively. 

Especially for death rates, such comparisons are best standardized for age. 
The Appendix shows what crude rates would be for the several countries if 
they preserved their age-sex-specific rates but had the age-sex distribution of 
thfe Unitd-States in1960--We find for instance that Hondttras goes up to 
16.44 against Mexico's 13.33, whereas Sweden was 31.11. 

Effects of ImmediateDrop to StationaryBirthLevel 

A stationary population is ultimately inevitable. Let us see what would 
happen if the age-specific birth rates were to drop immediately to the level 
that would assure a stationary population in the long run. I have made the 
calculation for the United States, using 1966 data, on the supposition that for 

each age of mother the birth rate falls in the same proportion, so that though 
the total childbearing is reduced, the observed pattern of births by age is 
retained. Death rates that are exactly those of 1966 are assumed to continue 
indefinitely. The question is what happens as the population is projected 
forward under these conditions by perfectly standard methods (2). 

It would grow for a long time. At first the growth would be at the rate of 
about 15 million per decade. Even the first decade of the 21st century would 
show a growth of 10 million, and only after that would the pace slow down. 
The ultimate stationary population of just under 260 million would be 
reached about the year 203 1. We have the remarkable result that applying the 
birth rates of a stationary population in 1966 would still allow an increase of 
over 30 percent from the 1966 total of 196 million. 

If one wanted to hold the population down to its present size, on the 
argument that our present population-related problems are sufficient, we 
would have to persuade people initially to drop their births to a rate well 
below that of replacement, indeed to cause them to have no more births than 
would replace the actual deaths as these occurred. One would take the view 
that there is only so much land, water, air, minerals, and other facilities, and 
set the birth target so that each individual who died would be replaced. I do 
not know that anyone has seriously argued that at the present time this is the 
appropriate policy, but with high enough density it could come to be so. 
Precisely in order to avoid such a requirement at some time in the future, it 
seems necessary to put the brakes on now (3). 

The 30 percent by which the United States population would increase if 
its birth rate immediately fell to replacement level is not a universal constant, 
but depends on present and past births. For the countries of Europe, with 
lower birth rates and hence older populations than the United States, the 
increase would be less, typically about 20 percent. For the less developed 
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world the increase would be much larger. I have made the same calculation 
for Ceylon, starting with the 1961 population, supposing that 1961 death 
rates were maintained, and that the birth rates immediately dropped to the 
level wich would secure a stationary population in the long run. The total 
would increase from just over 10 million in 1961 to well over 15 million by 
the year 2011. Of course this is less than the threefold or more that it would 
grow if the 1961 birth rates continued, but it is nonetheless a great deal. 

For Latin America, with a history of higher birth rates, the momentum of 
past growth would be even greater. If Colombia had dropped its births to the 
stationary level in 1965 when its population was 18 million, it would have 
risen to a stationary number of 29.8 million, a rise of over 65 percent. 
Ecuador of 1965 would have gone up by 66.7 percent; Peru of 1963 by 56.9 
percent. Insofar as infant deaths have declined in recent years, the percent 
rise to the stationary population from a jumping-off point in the 1970's 
would be higher. If the drop in births extends over a period rather than 
occurring at one moment, then the ultimate stationary population will be 
correspondingly higher. (See Table 2.) 

TABLE 2 

Current and Ultimate Stationary Populations on Assumption That
 
Birth Rates Drop Immediately to Statioanary Level
 

Percent
 
Increase 

Current Ultimate to Ultimate 

Canada 1968 20,264,000 28,562,000 40.9 
Chile 1965 8,584,000 12,916,000 50.5 
Colombia 1965 17,993,000 29,786,000 65.5 
Ecuador 1965 5,109,000 8,518,000 66 7 
Ireland 1968 2,910,000 3,684,000 26.6 
Italy 1966 53,128,000 62,189,000 17.1 
Trinidad and Tobago 

1967 1,015,000 1,633,000 60.9 
United States 

1966 195,857,000 259,490,000 32.5 

Source: Author's calculations 

The impact of a one-time fall in the birth rates would be different at 
different ages. First a decline in the number of young children would appear. 
The United States projection at stationary rates from 1966 would show a 
drop in children under 5 of 25 percent, from 20 million to 14.5 million, the 
number would then go up again to over 19 million by 1986, as women from 
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the high-birth cohorts of the 1950's moved into childbearing. The under-5's 
would settle down at about 18 million. 

The decline of births will have an effect on the number born in the next 
generation some 25 years later. As the smaller cohorts come into reproductive 
age, a further fall in the overall birth rate will take place, but it will be less 
extreme than the initial fall; the under-5's would still be 17.5 million by 1966. 

In the late 1980's the cohorts coming into the labor market would decline 
-bedause of the original drop in births, and labor shortages might develop. 
Finally, the cohorts of the birth rate decline would reach the oldest 
ages about the middle of the 21st century when the number over 85 would 
drop from 4 million to about 3 million, about two thirds of whom would be 
women. 

The social and economic effects of the changed birth rate would be 
different for the less developed country. For one thing, they would be more 
intense: the initial reduction in the youngest ages would be greater, though 
the ultimate population would be much higher above the initial one. 
Mortality would continue to improve (which it is by no means sure to do in 
the United States), and this would make the ultimate population greater than 
that calculated by a constant death rate, so that the 50 to 67 percent increase 
that we find after the stationary birth regime is adopted seems conservative. 

Among the consequences. of the sudden drop in fertility would be a 
smaller number of babies; although the most immediate effect, it would not 
be the most fundamental. With fewer babies the national income per capita 
would be higher than if the high birth rates had continued, but this 
improvement is of a formal character, since the consumption of the babies is 
not great and their production is zero. 

The economic improvement would be more real to the public and to 
administrators when the smaller cohorts reached school age. With fewer 
entrants the amount of teaching personnel and facilities devoted to each child 
could be greater. A larger proportion of the new smaller cohorts could attend 
school and receive better instruction than would otherwise be possible. In 
some countries today increasing school budgets are accompanied by smaller 
fractions of the new cohorts attending school.* 

The most important effects of the drop in the birth rate would be seen 
some 20 years later when entrants into the labor force would decline. Each of 
the new entrants would have greatly improved possibilities of effective 
employment, given the sharply limited capital. Members of the smaller 
cohorts will be able to work with more capital than would have been 
accessible to them if they were more numerous, and this means more and 
better jobs. A further possible advantage of their smaller numbers is a larger 
ratio of managers to workers if management is provided by those older than 

"See Gavin W. Jones, "Effect of Population Change on the Attainment of Educa

tional Goals in the Developing Countries," in this volume. 
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they (even if only 10 years older). Along with capital, managers help to create 
effective employment. 

In fact, no one anticipates an immediate drop in the birth rate. In many 
countries the rate has not yet started to fall; in some it may still be rising. 
Suppose that in a country that is now increasing at 3 percent, the drop to 
stationary birth rates takes place in exactly 15 years from now. This means 
that the population would first increase by about 50 percent, and after that 
would taper off to a level about two thirds igher. Combining these two 
increases shows a ratio of 1.50 X 1.67 - 2.50, or an increase by 150 per
cent to the stationary level. Thus if Mexico were able to arrange a fall in her 
birth rate to zero increase exactly 15 years from now, she would level off at 
125 million (in contrast to a mid-1966 population of 44,145,000). 

SMALL CHANGES IN BIRTH AND DEATH RATES
 
AT SPECIFIC AGES
 

Actually, change will take place more slowly and in small increments. 
Fertility is not likely to fall uniformly at all ages. Much of the remainder of 
this paper will discuss the long-term effects of small changes in birth and 
death rates at specific ages. 

Explanationof the Proportion underAge 15 by the StableModel 

That Honduras has a high birth rate and that 51.48 percent of its popula
tion is under 15 years of age are intimately related circumstances. Let us see 
how one follows from the other. 

We shall do so by means of what is called the stable model. If a set of 
age-specific rates of birth and death, the regime of fertility and mortality 
referred to above, persist over a long enough time in any population, then an 
age distribution will be reached that is a function of the regime only and in 
particular is unaffected by the initial age distribution. In the stable distribu
tion the numbers in each group will be increasing at exactly the same rate, say 
in the ratio X for each 5-year period. Moreover, the births in this imaginary 
but mathematically determinate population will also be increasing in the same 
ratio X each 5 years, and so will the deaths. For Honduras X = 1.195; this 
corresponds to an annual rate r = 0.3564,or 35.64 per 1,000. (Such arater 
is thought of as compounded continuously, a device that considerably sim
plifies the mathematics and need not detain us here.) The birth rate for the 
stable condition corresponding to the Honduras regime of 1966 is 
1000b = 44.05 and the death rate 1000d = 8.41. 

The stable condition resembles the actual one closely in some instances, 
less closely in others. The interrelations in the stable model are in part trans
ferable to real conditions and help to understand them. In other cases the 
departure from the stable model is itself of interest. For most of the purposes 
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of this article the stable model will be applied to females only, though it may 
equally well be applied to males and with some complication to the two sexes 
together. 

When the Honduras population of 1966 is considered as a sequence of 
cohorts, we note that those under 5 were born between mid-1961 and 
mid-1966; those 5 to 9 at last birthday between mid-1956 and mid-1961. 
Now,.applying.the °stable-model,-if the-population-is-increasing--uniformly-in 
the ratio Xeach 5 years, then the most recent cohort will have increased on 
the average for about 2 years since birth, or in the ratio 1/2 ; the cohort 5 
to 9 in 1966 has been alive about 7%A years and would have increased in the 
ratio X312. People who were born in each earlier time would be related to the 
size of the population at that time in fixed ratio on the stable assumption. 
Moreover, some of them would have died in the meantime; with a fixed life 
table 5L,1l, of the average annual births of the preceding 5 years are still 
alive in 1966; sLs1lo of the average of the 5 years before that, where 

5 
5Lx = f x + tdt, 

0 

if lxjl o is the probability of surviving from birth to age x. Then it follows that 
in terms of this year's total of births B the number of survivors from the 
births of the last 5 years is the product BX-1 2 SL0/10 ; of the 5 years before 
that is Bk--3 2 SLsflo .... Thus the number under 15 would be the sum of 
the first three such quantities, the survivors of the three youngest cohorts, 
and the total number would be the sum of all such cohorts of which any 
members are now alive. 

On this very simple way of looking at population, which assumes implic
itly that all age-specific birth and death rates remain fixed, the percent of the 
population under age 15 would be 

X-112 5Lo ?-73/2 5L5 + X-sI2sLLo 

?-'/2 Lo + X-3t2SL5 + -5 12 
5L1 0 + ... 

The ratio of increase X'for Honduras at the 1966 age-specific birth and 
death rates would ultimately be 1.195 as we saw. A life table calculated from 
the same data provides us with the fact that 

5Late = 4.75394; 

551f10 4,57996 
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Entering these numbers in the above formula we find that the percentage 
under 15 on these assumptions is 47.4. We have used data for women only, 
and the proportion of boys under 15 would be somewhat higher, but we will 
not go into this. Suffice it to say that on the assumptions constituting a stable 
model we have accounted for 47.4 percent out of the 51.5 percent actually 
shown in 1966. 

The discrepancy could be due to changes in the birth and death rates, so 
that the 1966 figure does not represent the condition to which the people 
then alive had actually been subject, or to erroneous statement in the current 
ages of the population. 

Sweden and Honduras. Let us now turn to Sweden in 1800. Here the 
percentage of the population under age 15 was 32.6, and the stable calcula
tion made just as before says 29.7 percent. The difference between Sweden 
and Honduras was thus about 18 percent, and about 13 percent was ex
plained by the stable model. We continue to bear in mind that part of what 
was not explained could be error and so does not require explanation in these 
terms. 

The contrast between Honduras in 1966 and contemporary Europe is even 
greater than the comparison with Sweden of 1800. The 51 percent under age 
15 of Honduras stands against about 24 percent for our consolidation of 
Europe in 1965. On the other hand, the United States shows 31 percent 
under age 15 for 1965, decidedly above Europe. This difference is explained 
by the fact that the postwar baby boom in the United States was larger 
than that in Europe. 

The discussion to this point has shown substantial differences in the ob
served proportion of children under age 15 among populations and has shown 
that the observed proportions are reflected in the stable age distributions 
calculated from birth and death rates. This relation will enable us to explain 
observed age differences by stable ones, a happy circumstance, since stable 
results can be broken down and reassembled in various ways. 

Two Methods ofStudy 

To what extent is the difference in the proportion under age 15 between 
any two countries due to different birth rates and to what extent to different 
death rates? There are two ways of answering this question: 

Holding One Set of Rates Fixed While Allowing the Other to Change. An 
obvious method is to redo the calculation first using a common set of birth 
rates and then a common set of death rates. We comparefor example, the 
effect of birth rates between Honduras 1966 and Sweden 1800 by working 
out the proportion on the stable model with the same death rates-say with 
the same Honduras 1966 life table-but using the birth rates appropriate to 
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each. To compare the effect of death rates we use for both the same Hon
duras 1966 age-specific birth rates, and for each its own life table. 

Such an empirical examination of the effects of changes in mortality in the 
early stages of the demographic transition may be applied to any character
istic: proportion under 15, dependency ratio, median age, mean age. The 
technique has been introduced elsewhere (4, p. 189) to study the effects of 
-mortality-change-on-mean-age: We-use-it-here-to-analyze-the-proportion-under 
age 15. Consider the percentages under 15 in the stable age distribution for 
Sweden of 1800 and Honduras 1966: 

(a) With Honduran mortality and Honduran fertility 47.37 
(b)With Honduran mortality and Swedish fertility 34.45 
(c) With Swedish mortality and Honduran fertility 41.75 
(d) With Swedish mortality and Swedish fertility 29.71 

The difference between (a) and (b) gives the effect of fertility difference 
between the two populations with mortality fixed at the level of Honduras, 
and amounts to 12.92. The difference between (c) and (d) gives the effects of 
fertility change, but at the mortality level of Sweden, and amounts to 12.04. 
The difference between the two differences constitutes interaction, and is a 
satisfactorily low amount. 

Features of the stable populations of Honduras and Sweden are shown as 
the first and last columns of numbers in Table 3: r, the intrinsic rate of 
increase, as well as the percent under age 15 and the mean age. The same 
calculations with the mortality of Honduras 1966 and the fertility of Sweden 
1800 are the second column; the difference between the first two numbers in 
any row tells us the pure effect of fertility under Honduran mortality. This 
may be averaged with the difference of the last two numbers, which tells us 
the fertility effect under Swedish mortality. 

Proceeding in this way we find the numbers at the bottom of Table 3. 
Interactions are small enough that no attempt to interpret them is required. 
On all three of the variables shown fertility makes more difference than does 
mortality. The fertility effect on the proportion under age 15 and on the 
mean age was more than twice as important as the mortality effect. 

This result would not have been anticipated by common sense, since Hon
duras has an expectation of life of over 60 years, whereas Sweden's was less 
than 40; at some ages Sweden's mortality was ten times as high. One might 
have thought that the high mortality of Sweden would have kept its average 
age low; death rates, after all, determine the average age at which individuals 
die. But this is not the same as the average age of the living population, and it 
is the latter that affects economic and social activity. 

Hence the two points to be stressed are: that the lower mortality of 
Honduras, acting by itself, would lower the mean age by 2.42 years in com
parison with Sweden 1800-evidently the survivorship of Honduras was espe
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TABLE 3 

Analysis of Effects of Mortality and Fertility in the Differences 
between Honduras 1966 and Sweden 1798-1802 

Honduras Honduras Sweden Sweden 
Mortality 1966 1966 1798-1802 1798-1802 

Honduras Sweden Honduras Sweden 
Fertility 1966 1798-1802 1966 1798-1802 

1,000r 35.63 17.08 21.67 4.30 

Percent under 
age 15 47.37 34.45 41.75 29.71 

Mean age 20.95' 27,62 23.38 30.03 

Average Effects of 

Mortality Fertility Interaction 

1,000r 13.37 17.96 1.18 

Percent under 
age 15 5.18 12.48 0.88 

Mean age -2.42 -6.66 -0.02 

Source Author's calculations. 

cially superior at young ages; and that the difference in fertility rates acts 
even more strongly in the same direction, lowering the mean age by 6.66 
years. 

This first method of decomposition of parameters of age distribution pro
vides numbers but no mathematical analysis. 

The Study ofLinkages- The second way of answering the question of how 
changing birth or death rates affect ages is through studying theoretically the 
linkages in the stable model. This method has the advantage that it provides 
an understanding of the mechanism of linkage; it enables us to study all kinds 
of possible changes, not only those that historically occurred in the past. The 
latter part of this paper will serve to introduce the main ideas in a relatively 
nontechnical way. Our linkages are a way of tracing the demographic con
sequences of possible policies. 

Policy Options 

The birth and death rates with which the present-day demographer deals 
are subject to deliberate change. A DDT campaign in Nicaragua could save 
some of the 470 lives that were lost through malaria in 1965 (1, p. 530); a 
safety campaign in the same country could save some of the 410 lives lost 
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through accidents. But the two causes of death affect quite different ages; of 
the malaria deaths two thirds were to children under 5, whereas two thirds of 
accidents were to people 15 to 45 years of age. Malaria deaths affected boy 
and girl babies equally; accidents resulted in deaths of three males for each 
female. If a choice is being made between investment in spraying and invest
ment in safety measures, one of the considerations is the population effect: 
the-difference -that -it-makes--for- future--numbers- of-people and-the--rate-of 

growth. 
The policy options for birth rates are likely to be greater than for death 

rates. Should birth control information be directed to young couples or to 
those who have already had some children? What is the effect of reducing the 
birth rate of women around age 20 as against reducing the rate of those 
around 40? The demographic considerations with which this paper will be 
concerned take their place alongside psychological, economic, cultural, and 
other considerations treated elsewhere in this volume. 

Without a Model No Linkages 

We have now dealt with sets of death rates specific to each age, and birth 
rates specific to each age of mother. Such a set of age-specific rates of birth 
and death, a regime of fertility and mortality, implies an ultimate rate of 
increase if it continues long enough, and in conjunction with the initial 
number of individuals of each age and sex, it implies an immediate rate of 
increase. 

To ask about linkages in a simple if slightly abstract way: What is the 
effect on r (the ultimate rate of increase of a population) of a change in one 
part of the regime-say the death rate 5Mx of women aged x to x + 4 at last 
birthday? 

Suppose we try without a model, and think of the immediate effect on the 
crude death rate, as obtained from national vital statistics, of a mortality 
decline. To be specific, what is the effect on the overall death rate of one 
female death avoided at age 0 to 4_at last birthday as against one death 
avoided at age 55 to 59? The answer can only be that the effects are identical; 
with one death fewer at one age the crude death rate goes down exactly as 
much as with one death fewer at any other age. What is true for one death is 
true for ten thousand; the crude death rate is in the short run entirely insen
sitive to the ages at which those deaths occur, whether before, during, or long 
after the time of reproduction, whether of males or of females. 

Yet this answer is as demographically superficial as it is numerically 
correct. One, or a million, lives saved on a particular occasion is less the 
subject of demography than are relatively durable changes in death rates. If 
the life or lives saved may be supposed the result of a durable improvement in 
medical technique, then we want to know the effect on populations of the 
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continued application of that improvement. With this viewpoint we ask 
again-what is the effect of a female life saved at age 0 to 4 as against one 
saved at age 55 to 59? 

The female deaths at'age 0 to 4 m the United States in 1966 were 43,000, 
and the deaths at age 55 to 59 were about the same number-that is the 
reason I chose those ages for the illustration. Now we ask the question in the 
form, "What is the effect of a fall of 1/43,000 in the death rate at age 0 to 4 
as against the same fall in the death rate at age 55 to 59, supposing that the 
new rates will continue?" 

The StationaryModel 

Let us first see what will be the effect on the probability l(a)[lo of living to 
age a. We first note that the probability of living, 1(a)1!0 , is equal to the 
exponential 

l(a)0l o = exp (- f t)d) 

where g(t) is the death rate in the small interval from t to t + dt. A rise in 
the death rate g(t) over the age interval x to x + 1, x < a, equal to AiI, 
will add this quantity to the integral in the.exponential, so that it becomes f 
4(t)dt + Ag. Hence (a)/l0 contains the further factor e-zAx for all a > x. 
Approximately, an increase in the death rate of given amount Aux over the 
single year of age x diminishes the probabiliyt of living to subsequent ages a 
in a ratio. 

e-h x -1 - . 

Thus the decline of 1/43,000 at age 0 to 4 increases the proportion living to 
all later ages in the ratio 1 + 5/43,000, and a decline of 1/43,000 at age 55 
to 59 increases the proportion living to ages greater than 60 in the same ratio 
1 + 5/43,000. 

Where mortality is already low, so that 1(a)/l o is nearly unity to the end of 
reproduction, further declines in the younger age-specific death rates have 
little effect on reproduction. With the rates prevailing in the United States, a 
100 percent drop in all mortality up to age 50, so that everyone born lives to 
that age, would increase long-run growth by about 4 percent. The situation 
was very different in the developing countries of 20 years ago, when the fall 
in mortality greatly increased the rate of growth and tended to make the 
population much younger. 

The effect of a change AM. on So may be inferred as a further step. If the 
probability that a child just born will survive to age x is l(x)/l o , then the 



658 RAPID POPULATION GROWTH-Il 

expected time it will enjoy in the next dx of age is (x)dx/l0 , and the total 
expectation of life is the sum of these elements: 

f (x)dx 
eo 0 

ad~Ied through all ages up to co, the upper limit of life. The expectation of 
remaining life 0a for a person who has already reached age a will contain the 
same integral from a to w. 

+Now if p. for one particular age x changes to yx AgX, and 1(a)/ 0 
accordingly changes in the ratio 1 - Apx, or in the absolute amount 
- [1(a)110 ]Aux, a > x, then the new integral for &ocan be seen to be the old 
one plus 

-x.-A daade - " o lo ex~tu 

This is readily translated into 5-year age intervals. The effect on the expec
tation of life at birth of a rise AsM x in the death rate 5M. applying to ages 
x to x + 4 at last birthday will be approximated by 

IAg IR - N 6smx 
-50 

In words applied to our problem: A decrease in the death rate at age x will 
increase the expectation of life more the younger is x, both in proportion to 
the probability of living to that age i./1 and in proportion to the expectation 
of subsequent life 0 at that age. For United States females in 1966 the first 
-factor, ix/la, is about 7/8 at age 55 what it is at age 0, and the second factor, 
ex - 2 6, is about 1/3 at age 55 what it is at age 0. For the two factors 
combined, an improvement in the age-specific rate at age 0 to 4 increases the 
expectation of 2o more than three times as much as a similar improvement at 
age 55 to 59. 

But expectation of life is a notion oriented to individuals, and we are 
interested here in populations, and especially in their increase and decrease. 
The life table g. can be translated into population terms as the number of 
individuals living at any one time, for each birth per year. In this model the 
births and deaths are the same, and the population total does not change. In 
such a stationary model the annual death rate d is the reciprocal of the 
expectation of life: 
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d = 1/o. 

If the expectation of life goes up by one third as much for a small improve
ment in the rate at age 55 as it does for the same size of improvement at age 
0, then the death rate goes down by about one third as much. Thus on the 
stationary model it makes three times as much difference for the overall 
death rate to have an improvement at age 0 as to have the same improvement 
at age 55. It also makes three times as much difference to the number of 
persons living at any moment per J,000 births. 

However, in real life deaths and births are not equal, and we can make our 
model more realistic, at least to the extent of recognizing this inequality. For 
an increasing population, the above result becomes even stronger. Moreover, 
by involving birth as well as death we will find that the more important result 
of an improvement in infant mortality (as against an improvement at ages 55 
to 59) is through its impact on the birth rate. We proceed to the study of 
population replacement through birth and death. 

PopulationReplacementper Generation 

The population process seen as the replacement of one generation by 
another is conveniently summarized by the Net Reproduction Rate, R o . This 
is the expected number of girl children to which a girl child now born will in 
turn give birth, the expectation typically based on the age-specific rates of 
birth and death in a given year or other period. In the continuous one-sex 
model, 

R o p(a),n(a)da, 

where p(a) is the probability of surviving from age 0 to age a, in(a)da the 
chance of having a girl child between ages a and a + dea, a and f0 the lowest 
and highest ages of possible reproduction. In terms of the observations in 
5-year age intervals, 

Pi-s sLxRo= zz F , 
fa lO~ 

where SLX is the number of women reaching ages x to x + 4 at last birth
day out of 1 births, and F. is the age-specific birth rate to women aged 
x to x + 4 at last birthday. (The need to use two sets of symbols and to 
produce two formulas arises because theoretical propositions are often ex
pressed and derived in the continuous form, but that form has to be 
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transformed into discrete elements if data are to be applied and numerical 
results obtained.) The importance of the Net Reproduction Rate, defined as a 
girl child's expected number of girl children, is that it is equal to the ratio of 
the population in one generation to the population in the preceding genera
tion implied by a given regime of births and deaths. 

The Net Reproduction Rate, being a replacement index, combines fertility 
with--mortality -up-to-the-end -of-the-reproductive-period. -A-measure-of pure 
fertility is given by the conditional expectation, known as the Gross Repro
duction Rate, 

10-5 
GRR = f m(a)da - 5 Z F,, 

a a 

the number of girl children by which the girl child would be replaced if she 
lived through the reproductive period and was subject to the given age
specific rates of childbearing. 

A measure of pure survivorship relevant to childbearing is th6 ratio of the 
NRR to the GRR; this was 0.57 in Sweden of 1800 and 0.86 in Honduras of 
1966. The probability of a girl child living to reproduce is more than half as 
high again in Honduras. 

Any model of birth, death, and replacement can be applied to males as 
well, since each boy child has a father just as surely as each girl child has a 
mother. The female model seems more natural because (a) the data on child
bearing by age of mother are more widely available than births by age of 
father, (b) the range of ages within which women can be mothers is narrower 
than the range of ages within which men can be fathers; (c) the number of 
children that can be born to a woman is more limited than the number that 
can be born to a man. Nonetheless we will later use the one-sex model for 
males. 

' Now our subject of linkages requires an investigation of how the Net and 
Gross Reproduction Rates would respond to changes in birth and death rates. 
The GRR is simpler: it is unaffected by mortality, and a change in an age
specific fertility rate will make an equal change in the GRR. The United 
States had aGRR of 1.336 in 1966; the average woman who lives through the 
child-bearing period has approximately 1.336 girls, and about 1.049 times as 
many boys, or about 2.736 children altogether, at the rates of 1966. Dis
regarding differences in fertility of those few women who die before the end 
of their childbearing period, this is the average completed family implied by 
1966 age-specific rates. The rate of childbearing to women of 35 to 39 was 
0.0206, among the lowest in the world. American women prefer to bear their 
children early; they bear enough children before age 35 to provide a Gross 
Reproduction Rate and even a Net Reproduction Rate of more than unity. 
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At the age-specific tates of 1966, low though they were, the American popu
lation would replace itself even if all childbearing ceased at age 35. As we 
shall see, other countries are moving toward this pattern of limiting child
bearing to the younger ages. 

Effect of Changein DeathRates on Replacement 

The definition of R. shows the effect on replacement of a decrease in the 
death rate at age 0 to 4. When sM. goes down by ASMo, every subsequent 
'x+t will go up in the ratio eS AsMo. Hence the Net Reproduction Rate will 
go up in the ratio eSAsMo. The proportional increase mR o will be about 
5As MQ, the absolute increase 5RoAsM o.This is very nearly the same as the 
effect on R. of an increase in all of the F. simultaneously. It matters little 
for replacement whether mortality of infants and young children declines or 
fertility increases. 

The effect on R. of a fall in the death rates M, or SM10 is about the 
same as in 5Mo. But for ages x beyond 15 the fall AsM. only affects part of 
the reproductive life of women, a part that diminishes with increase in the age 
x of the fall. 

A change of death rate at age 55 to 59 or higher has no effect on replace
ment. This clashes with intuition: if the death rate goes down and people live 
longer, will not the population increase more rapidly? The answer is that the 
long-run effect of an improvement at age 55 to.59 is to iaise the level of the 
population curve but not its long-run rate of increase. A stylized expression 
of the difference is to be seen in Figure 1. For purposes of the chart the 
increase in population has been placed in a step at the moment of its occur
rence, though in fact it will be smoother and spread over more time. The 

Number of people Effect of change in 5M0 Effect ofch.;ange in ,M,5 

in millions, all ages 
together 

- Geometric 
..' increase if no 

- 7 change in rates 

Time 

Figure 1. Diagrammatic portrayal of a decrease in M.5 as against the decrease in 
5M 0 

Mote that the effect of a change in SM 55 is a population curve parallel to that if no 
change in rates occurs. 
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chart disregards the gradualness of the adjustment to the new 5M and the 
waves that would take place as the adjustment occurs. Its point is that the 
effect of both a change in 5M. and in 5M., will be a rise in the population, 
but the population curve then resumes in the same direction as before with 
the AMs, while it changes its angle with the AMo . 

Even if all deaths between 55 and 100 years of age were to be eliminated 
-the-ultimate--rate of--increase- of -the-population-would not-be-affected. The
population curve would turn upwards during the next two or three genera
tions, but would then resume the same geometric sequence that it would 
follow if the present birth and death rates continued without change. 
Applying this in practical terms, the conquest of heart disease would not alter 
the ultimate rate of increase of the population; the advent of antisepsis to 
eliminate puerperal infection did have a clear permanent effect on the rate of 
increase. 

The effect of a change in an age-specific birth rate on the Net Reproduc
tion Rate is the change multiplied by Lx: 

AR o = L.AF/o. 

Thus a birth change is of more consequence when it occurs to a young age 
group than to an old, but the difference in this framework is trifling with 
modern mortality. The survivorship 5Lxf10 sloped downward from 4.86 at 
age 15 to 19 to about 4.63 at 45 to 49 for United States women in 1966. 
Hence a decrease of the birth rate to women 15 to 19 would lower the Net 
Reproduction Rate only 5 percent more than the same decrease to women 40 
to 44. But we will find that for rapidly growing populations the true impact 
on growth of what the women around their 20's do is fully twice as large as 
the impact of what the women in their 40's do. In this important respect the 
Net Reproduction Rate is an inadequate measure. 

The Turnoverof Generations 

A comparison of Canada and the United States for 1967 shows that the 
Net Reproduction Rate does not tell the whole story of replacement. 
Canada's NRR was slightly higher than that of the United States, 1.216 
against 1.205. The Canadian girl child just born could expect to bear slightly 
more girl children than the United States girl child at 1967 rates. But the 
Canadian would marry older and have her children later within marriage; her 
length of generation-a measure something like the average age of 
childbearing-was 27.3 years against the United States 26.2 years. This means 
a more rapid turnover of generations in the United States. 

If the length of generation is T years, and the rate of growth compounded 
momently is r, then the ratio of increase over a year is er, and the ratio of 
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increase over T years is erT. This latter is properly equated to R 0 , the Net 
Reproduction Rate: 

erT = RD, 

which provides for the United States in 1966 the equation in r 

2 6 2 r 
e . = 1.205. 

Taking natural logarithms of both sides gives 

in 1.205 
r 26.2 = 0.00713 

against the Canadian r = 0.00716. As was said, the rapid turnover of the 
United States population partly offsets its lower NRR. 

We saw that the Net Reproduction Rate is slightly more affected by a 
small decline of the birth rate at age 15 to 19 than it is by the same decline at 
40 to 44; after all, some of the women alive at the younger age die before the 
older, and for them the number of children they would have had at 40 to 44 
does not count. The younger women are also more important because their 
births imply less time between generations. Furthermore, in a rapidly 
increasing population there can be twice as many women at age 20 than at 
age 40, making fertility of younger women of greater importance. All these 
facts are implicitly incorporated in the intrinsic rate r. 

Change in the Intrinsic Rate r Consequent upon Change in an Age-Specific 
BirthRate 

The intrinsic rate r summarizes a regime of mortality and fertility; it does 
so by telling us the ultimate rate of increase of any population in which that 
regime applies. To know how r is affected by a change AF x in the age-specific 
fertility rate from age x to x + 4 at last .birthday is one way of extracting 
the significance for the future of AF,. It is easily shown (4, p. 35 2 ) that the 
corresponding modification of r is in general 

e-r(Y+ 2 /2) 5LYAFy 

K1
 

where K is the mean age of childbearing in the stable.population. 
From this result it follows that the effect on r of a reduction in the FY 

wheny is 15 to 19 is very much more than the effect of a reduction when y is 
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40 to 45. For Tiiiwan in 1964 r is calculated at 0.02929. Let us tabulate the 
effects on the intrinsic rate of a fall of AFy in the birth rates at the several 
ages y to y + 4. These are shown in Table 4, along with the age-specific 
rates. For example, the table says that a drop in the birth rate to women of 
age 20 to 24 equal to one birth per 1,000 (AF2o = -0.001) will result in a 
drop-in r of 0.000086, whereas a drop of the birth rate to women aged 40 to 

"'44-6f'ti or ilil§f iii a U -- 6f0000067EMeNt -"-drop'ih 
the age-specific rate is about twice as consequential in the youngest as in the 
oldest group. 

TABLE 4 

Effect on Intrinsic Rate r of a Fall in Age-Specific
 
Birth Rate at the Several Ages, Taiwan 1964
 

Effect of a Fall 
of AFy on 1,000 r 

Observed e-r ( + 2')5LyAFy 
Agey Age- =Klo 

to Specific 
r 
y + 4 Rate Fy e (Y+ 21/2) SLY (K = 28.4 years) 

15-19 0.018 0.5989 474,267 0.100AF15
 

20-24 0.123 0.5173 471,375 0.086A. 2 0
 

25-29 0.162 0.4469 467,720 0.074AF 2 5
 

30-34 0.104 0.3861 463,505 0.063AF 3 0
 

35-39 0.058 0.3334 458,333 0.054AF 35
 

40-44 0.025 0.2880 451,428 0,046AF 4 0
 

Source: Author's calculations. 

We should-not underestimate the importance of this comparison because 
of the zeros after the decimal point,.A required diminution in the ultimate 
increase results from lowering Fee by a certain amount,.or from lowering F2o 
by half of this amount, because half as many women.are to be found at the 
older'as at'the younger age. 

Example of the Assessment.of a Fall in Fertility 

The relation is important in assessing a fall in fertility, for example that in 
Taiwan between 1964 and 1966. Table 5 shows the age-specific rates falling 
in important degree only beyond age 30, and at ages under 25 they rise over 
the 2-year period, The net effect is. downward, the Gross Reproduction Rate 
going from 2.45 to 2.32. However, the drop in the intrinsic rate r was propor

http:Assessment.of
http:amount,.or
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TABLE 5 

Age-Specific Birth Rates for Girl Children,
 
Ages 15 to 45, Taiwan, 1964 and 1966
 

Change 
1964 1966 AFy 

15-19 
20-24 
25-29 
30-34 
35-39 
40-44 

0.018 
0.123 
0 162 
0.104 
0.058 
0.025 

0.019 
0.133 
0.159 
0.092 
0.044 
0.018 

+0.001 
+0.010 
-0.003 
-0.012 
-0.014 
-0.007 

Total 0.490 0.465 -0.025 
Total X 5 = GRR 2.45 232 -0.13 

Intrinsic rate 
1000r 29.29 28.48 -081 

Source: Author's calculations. 

tionately less than this because the generation tended to become shorter over 
the 2 years, and mortality somewhat improved. In fact, the intrinsic rate r of 
Taiwan fell from 0.02929 to 0.02848 in the 2-year period, only 52 percent of 

the proportional drop in the GRR. The change in age-specific rates of Table 
5, weighted by the last column of Table 4, provides the net impact on r of 

fertility change, the remainder being due to improvement in mortality. 
The 2-year interval is of little interest by itself; what we really care about 

is the indication for the future. Suppose that we extend the GRR forward; 
the drop of 2.45 to 2.32 in 2 years suggests a drop of 0.06 per year, and 
linear extrapolation suggests that in a further 20 years the population would 
be just reproducing itself. This agrees with the 1956 to 1964 trend, which 

showed a slightly greater rate of annual descent of the Gross Reproduction 
Rite. 

But aside from the above proof that, from the viewpoint of controlling r, a 
fall at the oldest age is worth half or less what a fall at the younger ages is 

worth, another and much grosser point enters: that the age-specific rate at 
any age cannot go below zero. This requires no theory for its elaboration. We 
have implicitly offended against it in projecting the 1964 to 1966 trend of 
the GRR. On the straight line the birth rate to those over 40 will reach zero 
within another 5 or so years, and to those over 30 will reach zero in about 10 
years. Before that time the overall decline will taper off unless the women 
below 30 reduce their rates. Quite different long-term projections would be 

obtained from projecting linearly age by age, taking account of the floor at 
zero, from those obtained by projecting the total. 
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These results may seem paradoxical. Is not a birth prevented in a birth 
control program a reduction of one in the population of the immediate future 
irrespective of the age of the mother who is persuaded not to have a child? It 
is, but one judges the success of a continuing birth control program on the 
degree to which it creates a downtrend in age-specific rates, and the effect of 
this downtrend on the long-run rate of growth of the population. 

-The-above-analysis-is -concerned-with-agespecifie-birth-rates, and-these are 
but one mode of analysis. Insofar as there are more women in a population at 
younger ages, the effort required to lower the age-specific rate F, would have 
to be greater for younger than for older women. Moreover, insofar as older 
women are more willing to protect themselves against further population 
increase less effort of persuasion is required to bring each one into the 
program than to bring in a younger woman. On the other hand, insofar as 
older women are less fertile when unprotected and more likely to resort on 
their own initiative to traditional methods of birth control, the impact on 
population increase of each induction of a woman of 40 into modern 
methods would be relatively less than that of a woman of 20. A rich literature 
on the probability aspects of contraception is now coming into existence, the 
main contributors being Mindel C. Sheps and Robert J. Potter, Jr. [See, for 
example (5, 6).] 

Departuresfrom Stability 

In using the stable model we have been taking advantage of the extent to 
which the observed population is approximated by the stable. But the same 
p rameters, and in particular the intrinsic rates of birth and death, enable us 
to study also the nature of departures from stability. 

The characteristics of a population that would result from persistence of 
its regime of mortality and fertility have been called intrinsic; from r, the 
intrinsic rate of natural increase, we obtain b, the intrinsic birth rate and d; 
the intrinsic death rate. All of these may be very different from the observed 
rates in a population that controls its births to make them accord with the 
fluctuations of the economy. In 1966 the observed crude death rate of 
United States females was 8.11 per thousand; if the 1966 age-specific rates of 
birth and death persisted the crude death rate would steadily increase-to 
8.72 in 1971, to 9.06 in 1976, and ultimately to 9.60. The ultimate or 
intrinsic death rate will be higher than the rate presently observed because the 
population will be older. This aging arises partly from the improved mortality 
now in effect gradually leading to an older population and partly from a 
lower birth rate in the present than in the past. 

On the same assumptions, the U.S. female birth rate will move up from 
17.61 per 1,000 to 19.30. The reason is that persistence of the 1966 regime 
would increase the proportion of women of childbearing age in the popula
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tion. An especially striking difference between crude and intrinsic birth rates 
appears in the 1959-61 figures, when the projection would lead to an increase 
from the observed 22.74 to 24.30 in 1970 and to 27.31 ultimately. This 
increase is due to the action of the age-specific birth and death rates in 
replenishing the very small generation of women born in the 1930's. The 
advance 1969 birth figures show a rise in the crude rate without much change 
from the previous year in age-specific rates, owing to an age distribution more 
favorable to fertility. 

Fortunately for many applications, departures of the observed from the 
stable age distribution in developing countries are smaller than in the United 
States.
 

VariousIntrinsicRates ofNaturalIncrease 

The intrinsic rate we have been calculating here answers the question: How 
fast would the population ultimately increase if its age-specific rates of birth 
and death continued for a long time? The importance of such an intrinsic rate 
does not depend on the age-specific rates in fact continuing into the future; it 
tells us what they mean now. Nonetheless the stress on the intrinsic rate as 
contrasted with the crude rates is justified by the thought that. age-specific 
fertility is more likely to be a continuing characteristic of women than their 
overall fertility with the (possibly peculiar) age distribution that they happen 
to have at the present moment. 

But other elements than age surely exist-what about marriage? If the 
proportion of the population married at the moment happens to be -higher 
than the proportion that would be married with the continuance of the 
current age-specific marriage rates, then it would seem that overall fertility 
would be higher now than it would be in the long run. The identical argument 
used to justify the treatment of age in the age-intrinsic rate justifies the 
corresponding treatment of marriage. 

To see the meaning of various possible directions of adjustment for the 
United States in 1960, consider the following five rates computed by Frank 
Oechsli (7): 

Crude Crude rate of natural increase 14.7 per 1,000 

A Age-intrinsic rate 20.8 
A-N Age-nuptiality intrinsic rate 18.4 
A-P Age-parity intrinsic rate 23.0 
A-N-P Age-nuptiality-parity intrinsic rate 19.6 

The rise when we go from the crude rate in the first line to the age
intrinsic rate in the second means that the observed age distribution was 
unfavorable to increase-that there was a smaller proportion of women of 
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childbearing age than would be present in the stable condition at 1960 age
specific rates of birth and death. This is a well-known result of the low births 
of the 1930's. 

From the age-intrinsic rate to the age-nuptiality intrinsic rate (from 20.8 
to 18.4) we find a decline;lhat means that the proportion of married women 
in the observed population of 1960 was greater (in the-main ages of child
bearng)--than-the-proportion of inarried-omen ifthe stable condition. If the 
marriage rates, the age-specific nuptial fertility rates, and the age-specific 
mortality rates of 1960 are allowed to work themselves out, they would 
result in a lower overall birth rate than would the age-specific fertility and 
mortality rates of 1960 disregarding marriage. 

Demographers find useful information not only in age and marriage but 
also in birth order. Registrations customarily record whether a birth is the 
first, second, third, ... birth. to that mother. With complementary infor
mation on the number of mothers in the population whohave had one, two, 
three, ... chldren we can work out rates of childbearing for women who 
have had one, two, three,.., children. Such rates are called parity-specific. 
The most useful form of calculation does not abandon the previous classes, 
but works out rates for the several parities for each age of maried woman. 
These are called age-nuptiality-parity rates, or A-N-P for short. 

When we go from the age-intrinsic rate to the age-parity intrinsic rate, we 
find an increase from 20.8 to 23. This can only mean that within each age 
group the distribution of actual parities is unfavorable to reproduction, and 
the age-parity intrinsic rate corrects for this. The highest-bearing women are 
those who have had at most two children, that is, are of parity zero, one and 
two; apparently the stable condition on 1960 age-parity specific rates would 
contain relatively more individuals of up to second parity than the observed 
situation of 1960. 

The simultaneous correction for parity and nuptiality brings the rate 
down. Separation of the married women in the age-parity analysis has so 
drastic an effect that we find A-N-P below the simple age-intrinsic rate A. In 
short, the effect of nuptiality more than offsets the effect of simple parity. 
Whelpton (8) did the basic work on parity, and Karmel (9) suggested the 
importance of nuptiality. Oechsli's (7) recent calculations show the 
importance of both. 

The lozenge form of the diagram may help us follow the preceding argu
ments. 

A-P 

Crude A A-8-P 
14.7 20.8 19.6 
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The ideal study would consider all of these elements not for a cross section 
in time, but following groups of individual women of the same age as they go 
through reproduction. Such cohorts, as they are called, have different 
characteristics from cross sections; in particular total fertility and mortality 
are more constant from one cohort to another than from one period to 
another. Ryder has made careful studies of the nature of cohort fertility and 
the distortions it undergoes when translated into period terms (10, and 
elsewhere). 

High FertilityandLow CrudeDeathRates 

Whereas lower death rates can make a population younger or older, higher 
birth rates act more simply on age-distribution-they can only make it 
younger. Because of this fact, the lowest crude death rates in the world today 
are not shown by the United States and Europe but by Ceylon (7.51 per 
1,000 in 1967), Taiwan (5.36 per 1,000 in 1966), and Hong Kong (5.01 per 
1,000 in 1966). The United States rate was 9.36 per I.,000 in 1967, and the 
aggregate of Europe was 10.20 in 1965. Poor countries are tending to have 
lower crude death rates than rich ones. 

A way of showing this by demographic data alone is in terms of stan
dardized rates. The directly standardized death rate on the United States 
1960 population tells us what overall death rate would apply in various 
countries if their age-sex distribution were that of the United States in 1960. 
By holding constant age and sex we attain an index of mortality, or one 
might say of unhealthfulness, presumably directly related to poverty. The 
selected countries charted in Figure 2, including some rich and some poor, 
show a general inverse relation between crude and standardized rates. 

The Two-Sex Model 

We now incorporate sex in the model, but drop age. If the number of 
males at time t is M(t), their birth rate bin, and their death rate din, and the 
corresponding symbols for females are F(t), bf and df, then we have the 
equations due to Goodman (11) 

M'(t) - -dnM(t) + bmF(t), 

F'(t) = -dfF(t) + bfF(t). 

Explicit solution is not required for our purposes. Consider only. the ultimate 
sex ratio, analogous to the intrinsic rate of natural increase of our earlier 
argument. If the sex ratio attains a constant value, then its-derivative with 
respect to time will be zero: 
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Source: Author's calculations. 

d[M(O/F(t)] = 0, 
dt 

or by the rule for differentiating a quotient 

F'(t) = M'() 
F(t) M(t) 

We apply this by dividing the first of the differential equations by M(t) 
and the second by F(t), and equating the right-hand sides to provide an 
ordinary equation, containing no derivatives, forM(t)/F(t). Its solution is 
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M(t) bm 
F(t) bf + dm - d 

as the sex ratio at any time when that ratio is not changing, that is, the 
ultimate sex ratio (11). 

This easily obtained result is instructive. The sex ratio in the population 
will tend to be lower if the male death rate is higher than the female; it will 
tend to be higher if the sex ratio at birth b.!b, is higher. The latter is not for 
the moment to be regarded as a policy variable, but it will become one when 
parents are able to control the probability of a birth being a boy. To find the 
consequences of such control we would need a model in which the number of 
births is determined by parents of both sexes. Our present model is called 
female dominant to signify its restrictioi; we could easily modify it for male 
dominance or, ,what is more realistic, for mixed dominance. To ascertain the 
consequences of varying sex-ratio at birth on the supply of brides and grooms 
in the next generation, and hence the ultimate consequences for the birth 
rate, should be within reach ofinvestigation. 

If the crude birth and death rates now prevailing among men and women 
in the United States were to continue they would lead to a low sex ratio. The 
crude death rate for males in 1966 was 1000dm = 10.87, while the crude 
rate for females was l0OOdf = 8.1; birth rates were 1000bm = 19.05 
and IOOObf = 17.61 respectively. Wewould have for the ultimate sex ratio 

M - 19.05 = 0935. 
F 17.61 + 10.87 -8.11 

However, the crude rates will not persist if the age-specific rates do, and 
we want also to see the outcome in the latter case. This is obtained by 
entering the corresponding intrinsic rates and provides 

M 20.79 
19.30 + 11.10 -9.60 = 

a very different result. Apparently with persistence of the age-specific rates 
the female population becomes older, and this raises its crude death rate and 
shifts the balance of the sexes towards equality. 

Births by Age of Father 

The simpler one-sex model recognizing age can be applied to males. Con
fining it to females omits half the data; in the face of sampling and some 
other kinds of error we have twice as much information both on mortality 
and on ages of parents when we use the male data as well as the female. This 
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is if the sexes are moving the same way; if they are not, the male data will tell 
us something different from what the female data tell; male population may 
be growing faster than female, and in this case it is even more important to 
take both sexes into account. 

Examples of these two circumstances-true male and female rates of 
growth being the same, or being different-are provided by England and Wales 

- 1-964 -and--the United--States 1966 respectively. England and-Wales-for -1964 
show an intrinsic rate of 11.3 per 1,000 population on the female side, and 
11.1 on the male side. One is not tempted to search for the meaning of this 
difference which may be supposed analogous to sampling variation-

The United States figures for 1966 are a different case: female intrinsic 
increase was 9.7 per 1,000, and male was 12.8. For.females the intrinsic rate 
is calculated as 

In R0 _ In 1.289 

T 26.173 

for males we have 

in 1.451 = 00128, 
29.026 

where R. is the Net Reproduction Rate and T the length of generation. 
The U.S. difference of 3 per 1,000 population showed separately in white 

and nonwhite for 1966. It has built up gradually during the 1960's; early in 
the decade women had the slightly higher rate, but by 1964 females were 
15.7 and males were 17.5. Canada for 1966 shows a difference in the same 
direction as the United States and about half the amount; its female rate was 
10.1 and its male 11.5. Such differences are remarkable, since after all the 
same babies are born to mothers as to fathers, and the sex ratio of the births 
is nearly the same in all groups. Why does referring them to fathers make a 
much higher rate of increase in the population? 

A possible answer that first comes to mind is that recent fathers may be 
younger. If they are younger, then the same children referred to fathers 
would imply a shorter generation, and hence a faster turnover, and this would 
make a higher intrinsic rate. To check the point we look up the mean ages of 
mothers and fathers at childbirth in the stationary population, designated A. 
We find for p in the male and female calculations respectiely'for the United 
States: 

Male Fehale 

1959-61 29.55 26.37 
1964 29.62 26.53 
1966 29.33 26.35 



EFFECTS OF CHANGES OF BIRTH AND DEATH RATES 673 

The relative changes are very small, and could hardly account for the diver
gence of the male and female intrinsic rates. The new fathers are not suffi
ciently young 'in relation to the age of their wives to explain the much higher 
current male intrinsic rate. 

In fact, the explanation is in the male age distnbution as a whole rather 
than in ages of fathers as such. Because the fathers of the mid-1960's are the 
births of the 1940's and during the 1940's the births were rising rapidly, we 
now suddenly have a much steeper decline with age of the number of young 
men and women than usual: The age distribution has an especially sharp fall 
from 20 to 30. If women are paired with men on the average 3 years older, 
then an increase in both men and women of the same ages increases the 
number of women in the denominator of the age-specific rates more than it 
increases the number of men. The denominator for women is diluted, so to 
speak, with women who in the current configuration of ages of husbands and 
wives cannot have spouses with the usual age difference. This increase of the 
denominator for women lowers their age-specific rates, and hence the Net 
Reproduction RateR o and the intrinsic rate r. 

The marriage market is constituted by the numbers of males and females 
of corresponding ages. What are corresponding ages in the United States in 
1967 is suggested by the median groom at first marriage being 23.1 years old 
and the median bride being 20.6 years old, a difference of 2.5 years. The 
mean age of fathers in the stationary population in 1966 was 29.33, and of 
mothers in the same year was 26.35, a difference of nearly 3 years. 

The numbers at youthful ages in the United States in 1966 were 

Males Females 

10-14 9,861,000 9,542,000 
15-19 
20-24 

8,950,000
6,625,000 

-8,806,000 
1000 

25-29 5,632 00 ,840,000 
30-34 5,326.00 5,527,000 

To compare the women of one age group with the men of the group 5 years 
older exaggerates the discrepancy but will serve us as an index. We can see 
from the above data that the biggest disproportion in 1966 is between the 
women 15 to 19 and the men 20 to 24; as these come to marriage age, which 
is just about now, the shortage of men will be more serious than 5 years 
earlier or 5 years later. (Allowance for military personnel stationed outside 
the United States-omitted from the above official estimates-would some
what reduce the effect under discussion.) 

Japan shows the same phenomenon in its 1966 age distribution: 
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Males Females 

5-9 3,973,000 3,832,000 
10-14 4,499,000 4,346,000 
15-19 5,710d,000 5,586,000 
20-24 4,33 ,000 4403,000 
25-29 41983000 261000 

The number of men 20 to 24 is far smaller than the number of women 15 to 
19, reflecting a very short-lived baby boom in the 1940's. 

This boom in Japan was followed by a dramatic decline in births, and the 
reverse marriage squeeze appears between men of 15 to 19 and women 10 to 
14. As these men and women reach marrying age over the next few years the 
present excess of women will give place to a shortage. Data for later years 
should tell us to what extent the decline in fertility of the late 1960's (the 
crude birth rate fell from 18.6 in 1965 to 13.8 in 1966) is due to the 
disproportion in the numbers of men and women of corresponding marrying 
ages. The point will be important for other countries in the wake of success
ful efforts to control fertility. More research is needed; we have neither 
adequate data nor adequate theory on the response of marriage and childbear
ing to disproportionate numbers of the two sexes. This is a major unsolved 
problem of theoretical demography. 

APPENDIX 1 

To trace changes in age-specific birth and death fates to their consequences 
for overall rates and for age distribution is the main interest of this paper. Its 
argument depends on a procedure of partial differentiation in the one-sex 
stable model. The results for birth changes are given in Table A, Appendix 1, 
which is readable without reference to its derivation. 

As an instance of how the table is to be read, if the birth rate m. increases 
by the quantity Am.x, the effect of this on r, the intrinsic rate of natural 
increase, is an increase of Ar e-rXpAmIK, where px is the probability of 
living to age x for a child just born, and K is the mean age of childbearing in 
the stable population. Further down, the fractional effect of the change in 
the birth rate at age x on the proportion ca of the population at age a is given 
as this same value of Ar multiplied by A - a, where A is the mean age in the 
stable population. 

Some of the results of the table go back to Lotka (12), some to Coale 
(13). 

APPENDIX 2 

The following collection of materials is part of Population:The Factsand 
Methods of Demography, to be published in 1971 by W. H. Freeman (14), It 
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TABLE A 

Effect of Change in Age-Specific Birth Rates 
on Stable Population Parameters 

e X 

K 

e-aTXp
 
Ab = bAArbA Am
 

Ad = (bA - 1) Ar 

e-rxp, 
= (bA -1) - Am x
 

Ac. e-rxp,
 
-= (A a) Ain x
Ca K 

02e-yxpx 

AA -= A i/lx 

where 

Mx = age-specific birth rate at age x
 

r = intrinsic rate of natural increase
 

b = intrinsic birth rate 

d = intrinsic death rate 
=Px= IxIo probability of living from birth to agex 

Coda = be-apada = proportion of population between agesaanda + da 

X = a ae-rapamada = mean age of childbearing in the stable population 

A = f ae-rapda/ 3 e-rapda = mean age in stable population

P 0
 

2a = b f (t - A)2e-rptdt = variance of age distribution in stable population 
youngest age of childbearing 

= lodest age of childbearing 

wo = oldest age to which anyone lives 

is based on national publications, correspondence with the statistical agencies 
of about forty countries, and the very helpful United Nations Demographic 
Yearbook, especially the 1967 edition (1). An extended discussion of these 
data, add footnotes to their sources, appears in Population,which also con
tains a full description of the methods by which the uniform life tables, 
intrinsic and standardized rates, and other derived information, were cal
culated. I am grateful to W. H. Freeman for permission to use this material 
and the text that discusses it. 



TABLE B 

Summary of Recent Vital Data 

Country Year 

Popula-
tion at 

Mid-year 
000's 

Percent 
under 

Age 15 

Crude Rates 

Birth Death 

Rates 
Standardized 

on 
United States 

1960 

Birth Death Birth 

Intrinsic Rates 

Natural 
Death Jncreas 

Expectation of 
Life at Age 0 

90 

Maje Female 

AFRICA 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

Algeria 
Cameroon 

(West) 
Central African 

Republic 
Gunea 
Madagascar 
Mauritius 
Reunion 
Seychelles

Island 
South Africa 

(colored) 
South Africa 

(white) 
Togo 
Tunisia 

1965 

1964 

1960 
195S 
1966 
1966 
1963 

1961 

1961 

1961 
1961 
1960 

12,134 

1,031 

1,028 
2,582 
6,163 

759 
372 

42 

1,549 

3,129 
1,544 
4,182 

47.2 

48.6 

40.0 
42.1 
465 
44.2 
45 0 

38.5 

45.1 

32.4 
47.9 
40.8 

43.6 

49.7 

47.5 
54.0 
45.8 
34.9 
44.4 

41.3 

46.1 

24.2 
54.5 
43.6 

100 

25.7 

25.4 
425 
25.3 
8.8 

11.0 

9.9 

15.4 

8.6 
29.0 
120 

. 

45.0 

41.5 

32.4 
40.5 
44,5 
35.4 
43.7 

38.0 

42.0 

22.2 
46.3 
41.3 

9.5 

34.6 

33.8 
42.3 
29.1 
15.2 
15.7 

11.5 

18.7 

10.6 
29.5 
12.8 

45.2 

45.6 

37.7 
47.1 
46,7 
38.9 
43.9 

40.2 

46.2 

25.0 
50,3 
40.5 

9.5 

24.1 

25.1 
36.8 
24.2 
8.4 
8.8 

6.7 

13.4 

7.6 
23.1 
11.6 

35.7 

21.5 

12.6 
10.2 
22.5 
30,5 
35.1 

33.5 

32.8 

17.4 
27.2 
28.9 

63,0 

34,3 

34.3 
24 3 
37.6 
59.5 
55.6 

61.9 

49.8 

65.3 
33.6 
55.7 

66.8 

38.1 

38.3 
27.3 
38.5 
63.7 
62.4 

69.2 

54.6 

72.2 
40.3 
63.2 

> 
:2 

0 
0 

r-

O 
Z 
0 
O 

AMERICA-NORTH AND CENTRAL 
Barbados 1965 244 38.9 28.0 7.8 25,5 9.9 28.0 7.3 20.7 67.0 71.2 
Canada 1966-68 19,933 32.1 18.1 7.4 16.8 8.2 17.5 10.1 7.4 68.9 75.5 



Costa Rica 1966 1,541 48.2 41.8 7.4 42.4 10.4 43.4 6:8 36 6 65.0 67.7 
Dominican 

Republic 1966 3,498 44.6 36.1 7.6 35.0 10.1 35,9 9.1 26.8 63.6 66.1 
El Salvador 1961 2,527 44.8 49.4 11.3 440 13,2 464 10.7 35.7 56.4 60.6 
Greenland 1960 32 44 2 48.8 7.8 44.6 14.9 44.4 6.8 37.6 60.2 64.9 
Grenada 1961 92 47 7 44.6 11.I 44.1 12.3 46.7 8.2 38.5 60 5 65.0 
Guatemala 1964 4,440 46.0 44.2 15.4 40.9 18.8 43.9 15.4 28.4 49.3 50.9 
Honduras 1966 2,363 51.5 44 2 8.7 43.7 16.4 44.1 8.4 35.6 59.2 60.7 
Jamaica 1963 1,696 45,1 39.8 8.9 38.5 11.7 42.0 6.7 35.3 62.9 67.2 
Martinique 1963 308 42.2 33.2 8.2 33.4 11.2 35.0 6.7 28.3 63.6 68.8 
Mexico 1966 44,145 46.3 44.0 9 6 43.1 13.3 43.3 8.7 34.7 59.5 62.8 
Nicaragua 1965 1,655 48 3 43 0 7.3 39.6 9.8 41.8 7.3 34.5 64.6 67.9 
Panama 1966 1,221 434 404 7.5 36.6 10.3 40.8 7 1 33.7 65.0 67.2 
Puerto Rico 1965 2,626 38 7 30.3 6.7 25.7 8.3 28.9, 6 5 224 68.0 73.7 o 
St Kitts, 

Neville, and 
Anguilla 1961 59 45 7 42.3 12.1 44.6 13.4 46.0 8.7 37.4 64.0 62.7 

Santa Lucia 1960 87 44.3 48.9 14.8 45.2 14.2 47.8 12.6 35.2 54.3 58.0 z 
Trinidad and 

Tobago 
United States 

1967 
1967 

1,010 
197,863 

424 
30.3 

28.2 
18.0 

6.7 
9.4 

25.3 
16.7 

20.0 
9.1 

29.0 
17.8 

7.6 
10.4 

21 4 
7.4 

64.1 
67.0 

68.4 
74.2 

AMERICA-SOUTH td 
Argentina 1964 22,038 29.9 21.9 7.8 20.0 10.0 19 1 10.9 8.2 65.0 71.0 
Brazil 1950 51,944 41 9 44 0 20.6 38.0 26.7 40.8 19,8 21.0 41.2 44.1 
Chile 1967 9,137 398 28 4 9.5 25.5 12.7 28.1 9 7 18.4 59 2 66.2 > 
Colombia 
Ecuador 

1965 
1965 

17,993 
5,109 

46 6 
47,0 

38.4 
44.3 

9.9 
11.8 

36.4 
43.4 

13.3 
13.2 

38.8 
44.8 

9.9 
11.5 

29.0 
33.3 

58 2 
57.1 

61.7 
60.2 

H
i 

Fr. Guiana 1964 34 38 6 35.2 11.6 36.8 14.0 40.3 6.3 34.0 58.7 67.4 
Br. Guyana 1961 568 46.3 41.9 8.8 40.4 14.1 44.0 7.0 37.0 59.9 64.5 
Peru 1963 10,980 44 2 38.4 10.0 38.4 11.9 37.7 10.2 27.6 60.5 62.8 
Uruguay 1963 2,648 28 0 21.6 11.3 18.7 12,5 20.1 11.3 8 8 61.4 68.2 
Venezuela 1965 8,722 45.4 43.5 7.1 41.8 11.0 44.0 6.4 376 63.9 67.7 



Table B (Continued) 

Country Year 

Popula-
tion at 

Mid-year
000's 

Percent 
under 

Age 15 

Crude Rates 

Birth Death 

Rates 
Standardized 

on 
United States 

1960 

Birth Death Birth 

Intrinsic Rates 

Natural 
Death Increase 

Expectation of 
Life at Age 0 

e o 

Male Female 

ASIA 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

Ceylon 
China (Taiwan) 
Cyprus 
Hong Kong 
India 
Indonesia 
Iran 
Israel 
Japan 
Korea 
KuWait 
West Malaysia 
Pakistan 
Philippines 
Ryukyu Islands 
Sarawak 
Singapore 
Thailand 
Turkey 

1967 
1966 
1960 
1966 
1961 
1961 
1956 
1967 
1966 
1960 
1966 
1966 
1961 
1960 
1965 
1961 
1967 
1960 
1960 

11,701 
13,021 

573 
3,732 

439,235 
96,371 
19,441 

2,363 
98,859 
24,989 

491 
8,541 

93,832 
27,420 

930 
745 

1,956 
26,273 
27,506 

41 9 
43,7 
36.7 
40.4 
41 1 
42.2 
44.0 
31.3 
25.0 
43.1 
38.0 
44.2 
44.8 
45.7 
38,9 
44.5 
428 
43.2 
41.2 

31.6 
31.9 
25.3 
25.8 
41.3 
45.0 
51.0 
21.4 
13.8 
42.1 
51.5 
36.2 
47.2 
47.1 
23.7 
37,0
26.0 
36.5 
45.7 

7.5 
5.4 
5.6 
5.0 

19.5 
18.4 
26.4 

6.6 
6.8 

12.2 
5.7 
7.4 

20.3 
10.9 

8.0 
8.0 
5.4 
8.4 

16 6 

30.0 
31.0 
228 
28 8 
36.5 
35.9 
47.7 
20.6 
10.1 
38.7 
54.6 
36.1 
43.8 
43.8 
21.2 
34.0 
26.3 
33.8 
42.0 

11.2 
11.4 

7.5 
10.7 
24.1 
24.9 
30.3 

8.5 
9.3 

17.3 
11.6 
11.0 
25.6 
14.8 
11.5 
12.2 
13 4 
12.3 
21.5 

32.5 
34.5 
24.0 
31.2 
41.2 
40.5 
52.3 
22,6 
8.7 

40.6 
53.6 
38.1 
48.7 
444 
22.7 
36.9 
29.0 
33.5 
44.6 

7.9 
6,0 
7.2 
5.8 

20.0 
17.3 
26.2 
7.9 

19.4 
12.2 
5.9 
7.2 

21.4 
iO0 

9.0 
8.3
6.8 
9.8 

16.6 

24.6 
28.5 
16.8 
254 
21.2 
23.2 
26.1 
14.7 

-10.7 
28.4 
47.6 
30.9 
27.3 
33.4 
13.7 
28.7
22., 
23.7 
28.0, 

65.1 
65.2 
72.8 
65.9 
46.0 
44.1 
37.4 
70.6 
68.5 
548 
64,7 
63.5 
44.4 
55.4 
63.9 
60.6
64.4 

58.7 
48.3 

66.8 
69.8 
75.6 
72.7 
44.0 
47.5 
37,6 
74.1 
73.7 
55.7 
67.0 
66,8 
42.4 
58.7 
70.8 
64.4
70.4 

64.4 
48.7 

> 

0 

1
> 

Z 



EUROPE 

Albania 1955 1,381 39.1 44.4 15.0 45.8 14.4 44.7 15.4 29.4 54.6 55.4 
Austria 
Belgium 

1966-68 
1966 

7,323 
9,525 

,23.8 
23.9 

17.4 
15.9 

12.9 
12 1 

17.1 
16.1 

10.0 
9.5 

18 2 
16.9 

10.3' 
11.0 

7.8 
5.9 

66.6 
67.7 

73,4 
73.8 01 

Bulgaria 1966-68 8,310 23.4 15.6 8.6 13.6 9.0 13.3 14.1 -0.8 68.9 72.9 
Czechoslovakia 
Denmark 
Finland 

1967 
1966 
1966 

14,305 
4,801 
4,639 

24.4 
23.7 
26.5 

15.1 
18.4 
16.8 

10 1 
10.3 

9.4 

13,4 
16.9 
15.0 

9 7 
8.4 

11.0 

13.2 
18.0 
15.7 

13.9 
9.9 

120 

-0.8 
8.2 
3.7 

67.4 
70.4 
66.0 

73.8 
75.1 
73 2 

W 
0 

France 1967 49,548 25.3 16 9 10,9 17.0 8.8 18.0 9.8 8.2 68.0 75.5 
Germany (East) 
Germany (West) 
Greece 

1966 
1967 

1966-68 

17,064 
59,873 
8,716 

23.8 
23.0 
252 

15 7 
17.0 
18.3 

13.2 
11.5 
8.2 

15.3 
16.0 
15.3 

9.6 
9.5 
8.0 

16.0 
16 6 
15.2 

11.7 
11.2 
12.0 

4.3 
5.4 
3.2 

68.4 
67.7 
70.6 

73.3 
738 
74.5 

>
Z 

Hungary 1967 10,215 22.3 14 6 10.7 13.0 10.1 12.4 15.3 -2.9 66.9 72.0 ri 
Iceland 1965 192 34.5 24.6 6.7 24.3 7.2 27.6 5.7 22.0 71.4 76.6 a 
Ireland 1967 2,899 31.3 21.2 10.8 25.1 9.2 26.1 6.8 19.3 69.1 73.5 t 
Italy 1964 52,130 24.2 19.5 9.4 17.0 9.1 17.4 11.0 64 67.7 73.2 
Luxembourg
Malta 

1966 
1966 

334 
317 

22.5 
32,1 

15 5 
16.8 

12.1 
9.0 

154,
15.0 

10.3 
10.9 

16.1
15.2 

11.9
13.1 

4,2
2.0 

66.3
68 0 

72.6
71.2 H-

Netherlands 1967 12,598 278 19 0 7.9 18.0 7.5 18.9 9.0 9.9 71.2 76.6 
Norway 1967 3,784 24.7 17.6 9.6 18,1 7.4 19.2 8 7 10.4 71.4 76.8 Z 
Poland 1965 31,182 31 4 175 7.4 16.2 9 9 16.8 11.6 5.3 66.4 72.3 
Portugal 1966-68 9,415 28.9 21.4 10.3 18.8 10.9 19.5 11 1 8.4 64.0 69.7 
Romania 1965 19,027 26.3 14.6 8.6 12.4 10.3 120 16 2 -4.3 66.6 70.6 > 
Spain 1967 32,431 28.0 20.7 8.4 18.8 8.6 19.4 9.3 101 69.2 74.6 
Sweden 1966 7,808 20.9 15.8 10.0 15.3 7.5 15.4 11.2 4.3 71,9 765 
Switzerland 1967 5,990 23.3 17.9 9.2 15.3 8.2 15,5 11.3 4.1 69.7 75.9 
United Kingdom 

England and 
Wales 1966-68 48,301 23.2 17.3 11.6 17.0 9.1 18.1 9.9 8.2 68.7 74.9 

Northern Ireland 1966 1,425 28.9 23.4 11.5 24.2 10.6 25.0 7.6 17.5 67.0 72.2 
Scotland 1966 5,190 25 9 18.6 12.3 18.6 10.6 20.3 94 11.0 66.6 72.5 

Yugoslavia 1966 19,735 29.3 20.3 8.1 17.0 10.0 17 8 11.9 5.9 66.0 70.2 

OCEANIA 
Australia 1967 11,810 29.3 19.4 8.7 18.4 9.2 20.0 9.0 10.9 67.8 74.5 
Fiji Islands 1966 477 43.8 34.9 5.2 31.0 8.6 33.5 5.8 27.7 68.1 73.6 
New Zealand 1966-68 2,729 32.6 22.4 8.7 21.7 9.2 24.6 7.1 17.6 68.2 74.3 
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