
acteristics of multiply linked supercon- 
ducting circuits. These experiments 
complement the other experiments on 
quantized flux and provide perhaps the 
most elegant proof of long-range order 
in the superconducting state. 
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There are at least two remarkable 
and unprecedented aspects to the popu- 
lation problem today-the first is the 
rate of population growth, the second 
is the growing inclination on the part 
of national governments to manipulate 
this rate. 

Rapid population growth was char- 
acteristic of most European countries 
in the past century, and much of the 
excess population found its way to the 
New World. But rates of growth in un- 
derdeveloped areas today, ranging from 
about 2 to 3/2 percent per year, are 
about twice those of European coun- 
tries during the period of their most 
rapid growth. A population growing at 
the rate of 3 percent per year will 
double in 23 years, and one growing at 
the rate of 2 percent in 35 years. Since 
the population bases in the underde- 
veloped areas today far exceed those 
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of Europe, the implications in sheer 
numbers of a rapid rate of growth are 
truly impressive. For example, if India 
alone were to grow for the next cen- 
tury somewhat more slowly than it is 
growing now, it would still have mil- 
lions more inhabitants than the entire 
world has today. 

The basic ingredients of this growth 
are by now well known. Low death 
rates, which it took European coun- 
tries a century to a century and a half 
to achieve, are being approached in un- 
derdeveloped areas in a fifth of the 
time, but birth rates, which it took 
Europe 60 to 70 years to bring down 
to modern levels, show little sign of 
decline. 

Various kinds of concern are ex- 
pressed about the "population explo- 
sion." Some people seem concerned 
about sheer physical space and cite 
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figures to show that there will be 
"standing room only" at some future 
date. Others see the increase as out- 
running food resources or as hastening 
the end of our nonrenewable resources. 
Some are convinced that the increase 
spells genetic disaster, others are estheti- 
cally revolted by human crowding, and 
still others see it as a cause of wars. 
All such arguments, while they may 
have some truth, have serious limita- 
tions and in any event have had little 
impact on policy makers in underde- 
veloped areas. But there is one general 
line of reasoning which is having a 
major impact on leaders in the under- 
developed areas: it is demonstrable that 
current rates of population growth are 
slowing down economic development 
and that a reduction in the rate of 
growth would have substantial salutary 
consequences for the econonmy. This 
argument does not imply that popula- 
tion control is a substitute for the usual 
ingredients of modernization-educa- 
tion, industrialization, technological de- 
velopment, and so forth-but that it 
will enable underdeveloped countries to 
take full advantage of such develop- 
ments and make it possible for them 
to add to their per capita wealth and 
productivity. 

The recent upsurge of interest in the 
relation between economic development 
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and population growth has various 
causes. Despite bootstrap efforts and 
foreign aid, most underdeveloped coun- 
tries have been unable to make sub- 
stantial gains in per capita income since 
the war. Further, the postwar period 
has seen the establishment in many 
countries of planning boards and com- 
missions whose task it is to assess fu- 
ture national needs and to plan policies 
accordingly. The importance of these 
boards cannot be overestimated for, in 
the broadest sense, their existence im- 
plies that rationality in human affairs 
is not only possible but desirable. It 
further implies that economic and so- 
cial variables should be manipulated 
to meet future needs in the service of 
modernization and that a professional 
group can legitimately advise on or im- 
plement such manipulation. Where 
such groups are conscientious they can- 
not avoid looking at population growth 
estimates, since the number of jobs, 
schools, hospitals, roads, and so forth 
needed in the next 5 or 10 years 
is partly fixed by the population size 
expected at that time. On looking, the 
planners sometimes cannot believe 
their eyes and call for foreign experts, 
an improvement in their statistical and 
census services, or both. But the sec- 
ond look is often worse than the first, 
since inadequate statistical facilities 
tend to give too low, rather than too 

high, an estimate of growth rates. Dis- 
belief then often turns to alarm. A 
solution which is perhaps not so unique 
was cited at a recent international 
conference, where the deputy head of 
Pakistan's Planning Commission ad- 
mitted ruefully that the 1.4 percent 
growth rate assumed for their 1955-60 
5-year plan had been calculated "to 
keep despair away. We are all con- 
vinced that population is growing faster 
than that." 

Some countries, including Pakistan, 
do more than despair, and take steps 
to slow down the rate of population 
growth. There are only three ways in 
which this can be done-by raising the 
death rate, lowering the birth rate, or 
increasing the rate of migration. Since 
it is neither humane nor politic to slow 
down the decline in the death rate, 
this solution is rarely discussed, al- 
though eventually some countries may 
be pushed into considering it. Interna- 
tional migration is almost as unfeasi- 
ble a solution. Since most countries 
today are worried about their own pop- 
ulation growth, few are interested in 
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adding to it with foreigners. In any 
event, population growth today is of 
such dimensions that migration as a 
solution is impracticable. Every year, 
for example, there are 10,000,000 
more Indians than in the previous year. 
What then of birth rates? 

Short-Run Prospects of 

Fertility Decline 

Many leaders in underdeveloped 
areas believe that economic develop- 
ment and urbanization will bring down 
birth rates "as they did in Europe 
without explicit policies." Leaving aside 
the obvious point that the population 
growth is slowing down the very eco- 
nomic growth which is supposed to 
check it, it is probable that in some 
unspecified "long run" birth rates will 
in fact decline. (Of course, in a period 
when the peoples of underdeveloped 
areas are in a hurry for the goods and 
skills of the modern world, to leave 

any solution to the "long run" is both 

politically inexpedient and ethically 
questionable.) But in the short run 
there are reasons for believing that 

"letting nature take its course" may 
leave fertility much where it is today. 
Historically, birth rates responded only 
slowly to the processes of moderniza- 
tion. In the late 19th century, European 
populations were characterized by high- 
er literacy and less rigid social stratifica- 
tion than are typical for most under- 

developed areas today. People married 
at relatively late ages, and the birth 
rates were considerably below those of 
the underdeveloped areas today. De- 

spite these favorable conditions, it took 

European countries 60 to 70 years to 

bring their birth rates down to modern 
levels. The dimensions of today's prob- 
lem are considerable. Births in under- 

developed areas average 40 to 45 per 
year for every 1000 population. To 

bring this rate down to the 17 to 20 

per 1000 characteristic of Europe 
would mean an annual reduction of 
50 million births. 

There is no magic about the rela- 
tion between economic development 
and fertility decline. It operated in cer- 
tain ways in the West and cannot be 
assumed to be automatic. Probably the 

greatest part of the decline in most 
countries can be attributed to deliberate 
efforts by couples to restrict their 
number of children because of the de- 
creasing advantages and increasing dis- 

advantages of having large families. 
But the use of birth control is not the 
only factor which affects the birth rate. 
The birth rate of a society is deter- 
mined by other factors, such as the 
nutritional level, the proportions single, 
widowed, and divorced, the age at mar- 
riage, the frequency of sexual inter- 
course, the incidence of individual ste- 
rility and infertility, and the extent of 
lactation. While the birth rate of un- 
derdeveloped areas is high relative to 
that of Western nations, it by no means 
approaches the biological limit. Under 
ideal conditions the average woman 
can have about 12 live births; but in 
most underdeveloped areas the average 
does not exceed seven. India is a good 
example. By the end of childbearing, 
the average woman has had between 
six and seven live births, and the aver- 
age period between the birth of one 
child and another is about three years. 
The incidence of birth control practice 
is so low that it cannot possibly ac- 
count for this, but there are a num- 
ber of aspects to Indian culture which 
might. Among these are the custom of 
the wife returning to her parents' vil- 
lage for an extended period after the 
birth of a child; the custom of breast- 
feeding children; customs which forbid 
sexual relations on various ceremonial 
days and for a period after the birth of 
a child; and the low nutritional level. 

The most significant point here is 
that all the above conditions can be 
expected to decline or disappear with 
economic development. 

In other regions there are other rele- 
vant patterns. In the Caribbean the in- 
stability of marital unions has had a 
marked negative effect on fertility, and 
in other areas taboos on the remarriage 
of widows have had a similar effect. 
In most countries the number of peo- 
ple who live through their entire re- 
productive period is increasing. Indeed, 
recent historical investigations indicate 
the probability that in most European 
countries fertility rose in the last cen- 

tury before it declined. Although the 
data are somewhat deficient, it is per- 
haps significant that in the last decade 
a number of countries, especially in 
the Western Hemisphere, have shown 
increases in birth rates, while very few 
have shown declines. This has been a 

period when most countries have made 
at least modest advances in economic 
and social development. Thus, the short 
run holds little hope for "natural" de- 
creases in birth rates as a result of 
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economic development. Is there any 
chance that declines can be induced? 

One of the principal reasons for op- 
timism here is that, for the first time 
in history, national governments and 
major national institutions are devot- 
ing substantial resources to this prob- 
lem. It must be remembered that the 
decline in birth rates in Europe and 
England occurred despite the concerted 
opposition of church and state, and 
that the culture of the 19th century 
militated against the spread of informa- 
tion and ideas on family planning. In 
many underdeveloped nations, non- 
Christian religions forbid neither birth 
control nor its discussion, and the vast 
prestige and resources of the state may 
be marshalled to spread the practice of 
birth control. Thus, the governments 
of India, Pakistan, and Korea sponsor 
active programs; Malaysia, Ceylon, 
Hong Kong, Barbados, and Puerto 
Rico have programs sanctioned by the 
government; and Taiwan, Tunisia, Tur- 
key, and the United Arab Republic 
have pilot programs in progress as pre- 
liminaries to the formation of national 
policies. 

Birth Control and Death Control 

While it is a major step for govern- 
ments to introduce national programs 
of family planning, it by no means 
guarantees that the problem is over. 
So far the problem of reducing fertility 
has proven far more difficult than that 
of reducing mortality. There are sev- 
eral reasons for this. 

1) Technology in family planning 
has been primitive compared to medi- 
cal technology as a whole. This is 
largely the result of the poor state of 
scientific knowledge concerning repro- 
ductive physiology, a situation which 
presents an interesting question for the 
sociology of science. 

2) The most effective public health 
procedures are directed at communities 
rather than individuals and thus avoid 
the problems of individual decision 
making. Highly successful public health 
methods, such as mass DDT spraying, 
sewage control, and water filtration, 
have no parallels in fertility control, 
where individual couples must normal- 
ly make frequent and continual de- 
cisions to apply existing technology. 
The fact that the application is usually 
at the time of the sexual act or as- 
sociated with it makes the decision- 
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making process particularly difficult and 
prone to error. 

3) Mortality control methods are 
in the service of goals which are uni- 
versally shared-the prolongation of 
life, the alleviation of pain, the pre- 
vention and care of disease. Fertility 
control may be running counter to 
deep-seated motivations. Children pro- 
vide prestige, amusement, religious 
blessing, social security, and pleasure in 
most societies, and, where infant mor- 
tality is high, the society must en- 
courage high fertility in order to guar- 
antee perpetuation. 

While these considerations render 
fertility control a more difficult prob- 
lem than mortality control, a number 
of recent advances in knowledge have 
provided grounds for optimism. For 
example, over the past decade there 
has been a certain amount of favor- 
able evidence concerning the efficacy 
and acceptability of unconventional 
methods of fertility control-steriliza- 
tion, abortion, and intrauterine de- 
vices. 

Unconventional Methods 

Surveys of public opinion in under- 
developed areas indicate that women 
develop a strong interest in birth con- 
trol only after they have had several 
children. They have little interest in 
spacing children, but once they have 
their desired number they wish to stop 
having children. Sterilization is the 
ideal technique for such individuals. It 
has the additional advantages of being 
easy to talk about, since, unlike most 
contraceptives, it does not require ref- 
erences to the sexual act or sexual or- 
gans. Finally, it is performed in a hos- 
pital, thus partaking of the aura of 
prestige and safety to health which 
contraceptives lack for many. Since it 
is normally a postpartum operation re- 
quiring only a few additional days in 
the hospital after delivery, it can be 
accomplished inconspicuously. The 
widespread use of this method in such 
differing cultures as Puerto Rico and 
India show that what appears to be a 
drastic solution to many middle class 
people can be a swift and simple solu- 
tion to lower income groups. 

Sterilization of males is an even 
more promising technique, for it is a 
simpler operation which does not re- 
quire hospitalization. Certain of the 
states of India are promoting this ap- 

proach, utilizing mobile camp tech- 
niques and offering the men small sub- 
sidies (10 to 30 rupees) and trans- 
portation facilities. The demand for 
this technique has exceeded the ex- 
pectation of most Indian experts-be- 
tween 1956 and 1963 at least 240,000 
male operations were performed. 
Whereas in 1957 there were about three 
female for every male sterilization, in 
1962 there were three male for every 
female sterilization. 

Abortion is another technique which 
Americans tend to regard as drastic, 
unethical, or dangerous to health; but 
in other countries it is considered none 
of these and is highly popular as well. 
The remarkable decline in birth rates 
in Japan can be attributed largely to 
the utilization of this method. In 1961 
there were about a million and a half 
live births and over a million legal 
abortions. With the exception of East 
Germany and Albania, all the Com- 
munist countries in Europe have official 
abortion programs. In Czechoslovakia 
and Hungary for example, there were 
7 and 17 abortions respectively for 
every 1000 population in 1961. In the 
latter case there were more officially 
recorded abortions than births. In all 
the countries which have such pro- 
grams, birth rates have declined mark- 
edly in recent years. Even in Latin 
America there is increasing evidence 
of a high incidence of abortion-in 
this case illegal. For example, in an 
unusual survey of 2000 randomly se- 
lected women between the ages of 20 
and 50 in Santiago, a quarter of the 
women admitted at least one induced 
abortion. In Chilean hospitals about a 
third of the total cost of maternity 
services is expended on women with 
complications due to induced abortion. 

Abortion has the advantage of being 
required only when a pregnancy is ab- 
solutely certain. It requires no fore- 
sight, planning, or interference with the 
sexual act. Under proper medical super- 
vision the risk is little greater than the 
risk of a tonsilectomy. Both medically 
supervised abortion and sterilization, 
then, avoid to a considerable degree 
the problems associated with repeated 
decision-making around the time of the 
sexual act. On the other hand, since 
they require skilled personnel, they are 
relatively expensive; most sterilizations 
are irreversible and cannot be used 
for child spacing; and repeated abor- 
tions are a greater health hazard than 
are standard contraceptives. 
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Virtually all the advantages of these 
methods and none of their disadvan- 
tages are present with certain contracep- 
tive methods currently under test. The 
most promising are the intrauterine de- 
vices. Easily produced for a few cents 
each, these plastic devices once insert- 
ed may need to be removed only when 
the woman wishes to become preg- 
nant. Current tests indicate they may 
be left alone for at least two years, 
have a high rate of effectiveness, and 
cause problems with only a small mi- 
nority of women. While they must be 
inserted under aseptic conditions by 
trained persons, this can probably be 
done by paramedical personnel such as 
midwives and nurses. Thus, the intra- 
uterine devices are a kind of cheap, 
easily reversible, and nonoperative ster- 
ilization. Although they are still at an 
early stage of experimentation, they 
have been shown to be generally ac- 
ceptable to poorly educated people in 
a variety of religions and cultural set- 
tings. 

The Desired Family Size 

While there is doubtless a crude in- 
verse correlation between the simplici- 
ty of the method and the degree of 
motivation required for its adoption, 
even the simplest method requires some 
interest. It has been claimed repeatedly 
that the general population in under- 
developed areas desires large families 
or as many children as possible or 
that they are totally indifferent to the 
number of children they have. Under 
such conditions any contraceptive oth- 
er than a surreptitious or obligatory 
one (such as one put in the water by 
the state) is unlikely to be acceptable 
to enough people to have any impact 
on the birth rate. 

Fortunately the last decade has wit- 
nessed the assembly of an extraordi- 
nary series of sample surveys which 
allows us to begin to answer this ques- 
tion. These surveys have asked more 
detailed and more intimate questions 
than are possible in the official cen- 
suses, eliciting data ranging from com- 
plete pregnancy histories to attitudes 
toward family size and contraception. 
Such studies have been or shortly will 
be completed in 13 countries of the 
Western Hemisphere, 3 African, 3 Mid- 
die Eastern, 5 European, and 7 Oriental 
nations. According to W. Parker Maul- 

din, Associate Demographic Director 
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of the Population Council, "This is the 
most substantial set of comparative so- 
cial data ever collected across such a 
range of societies, and a few of the 
pilot projects in the field of family 
planning are among the most elaborate 
and extensive social experiments ever 
carried on in the natural setting." 

With respect to questions on desired 
number of children, the countries fall 
into three rough categories-those in 
which the average respondent wants a 
very large family or is indifferent to 
the number she has, those in which 
a limited but moderately large number 
of children are desired, and those in 
which a small number of children are 
desired. 

Thus far, only a few studies have 
yielded responses of the first type, and 
they have been limited to highly un- 
derdeveloped areas-rural South Saha- 
ra Africa and rural Haiti. For ex- 
ample, an average of ten children was 
desired by a sample from rural Ghana, 
and, in a small village in Haiti, the 
people refused to articulate a pref- 
erence. Responses such as the following 
were typical: 

If God gives me two, I would be happy. 
If he gave me 10 children, I wouild be 
happy too, because that is not for me 
to decide. 

If I have ten children, I will say thank 
you. If he gives me only four or five, 
I will say thank you, too, and if he gives 
me none, I will say thank you. 

But such results are exceptional. The 
ideal in most countries tends to be a 
family of three or four children. In 

surveys conducted by the writer over 
the past decade in countries as different 
as Turkey, Peru, and Jamaica, most 
women who have two or fewer children 
want to have more, but most women 
who have three children (or more) 
want no more children. The reasons 
given by both women and men are 
largely economic: the high cost of 
clothes, food, education, and so forth, 
for the children. 

Finally, a handful of countries, most- 
ly European, where mortality is very 
low and education and income very 
high, express preferences for small 
families. In the United States about 
90 percent of a national sample pre- 
ferred between two and four, with the 

average about three and a half. Puerto 
Rico also falls in this category. As 

early as 1948, more than half of the 
women thought two or fewer children 
ideal. 

National Birth-Control Progranims 

While the evidence indicates an in- 
terest in having fewer children than 
women in fact have in most countries, 
it is a long and tortuous path be- 
tween such verbally expressed ideals 
and behavior which would bring them 
about. While most of the studies show 
that the average woman has an interest 
in family planning, they also reveal 
ignorance of the most elementary facts 
of reproductive biology and birth con- 
trol. Thus, the expressed attitudes are 
based on little information and little 
thought. The attitudes are probably not 
very intense, and the opinions not very 
salient. For many countries, the pro- 
vision of technology will not be 
enough. 

Partly for this reason, national pro- 
grams of family planning have thus far 
shown few encouraging results; but 
there are other reasons. The early pro- 
grams of several countries tended to 
copy the administrative, technical, and 
philosophical orientation of the planned 
parenthood movements of the United 
States and England, where, for histori- 
cal reasons, they have been dominated 
by feminist, medical, and middle-class 
thinking. As a result, there has been 
heavy reliance on the person-to-person 
and "confidential private interview" ap- 
proach typical of relations between 
doctor and patient or caseworker and 
client. On the contrary, group and com- 
munity education techniques are indi- 
cated in nonpuritanical societies where 
a major obstacle to use of birth control 
is ignorance that one's peers are as 
favorable to the idea as oneself. There 
has been excessive concentration on 
the clinic as the major dispenser of 
supplies and information, with too little 
attention paid to commercial and other 
communal nonmedical distribution sys- 
tems. In Western countries clinics and 
clinically prescribed methods have been 
of minimal significance in contrast with 
commercial (condom), folk (coitus in- 
terruptus), and extralegal (abortion) 
methods. In non-Western and predom- 
inantly rural countries the clinic has 
the special disadvantage of being most 
inaccessible to large sections of the 
very populations which most need its 
services. Western birth control move- 
ments and organizations have been led 

by women and for women, despite the 
fact that methods used by males are 
almost entirely responsible for the ma- 

jor declines in fertility. In non-West- 
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ern societies, where the male has great- 
er authority in the family and com- 
munity than in Europe and the United 
States, the typical concentration of fe- 
male personnel emphasizing female 
contraceptives seems particularly mis- 
placed. There has also been undue em- 
phasis on medical staffs and medical 
rationalizations for family planning, 
when in fact most people view the 
problem as a social and economic one. 
Finally, there has been virtually no at- 
tention to less direct approaches to re- 
ducing fertility, such as raising the age 
at marriage and encouraging female 
employment, discouraging cottage in- 
dustry, and providing economic and 
social rewards for moderate fertility. 
But the programs are young and the 
nations are learning that approaches 
which never had much impact in Eu- 
rope and the United States can be ex- 
pected to have even less in underde- 
veloped areas. 

The Case of India 

India, the first country to establish 
a national program, has accumulated 
sufficient experience to provide valu- 
able guides for other nations. India's 
three Five Year Plans since independ- 
ence show increasing concern, com- 
mitment, and sophistication with respect 
to family planning. The governmental 
allotment to this area has increased 
from about $1.4 million in 1951-56 
to $56 million in 1961-66. 

The program in the first two plans 
was distinguished by a laudable em- 
phasis on research (25 percent of the 
first budget and 10 percent of the sec- 
ond) and by an almost total lack of 
imagination in its practical aspects. By 
the time of the third Five Year Plan, 
however, the absence of a decline in 
the national birth rate, combined with 
increasing feedback from research, 
caused a major shift in emphasis. In 
April 1963, B. L. Raina, Director of 
Family Planning for India, released a 
report on past efforts and future plans. 
The document is remarkable for its so- 
ciological sophistication and takes into 
account virtually every point of criti- 
cism cited in the past paragraph. It 
boldly sets out a single and precise 
objective-the reduction of the nation- 
al birth rate from its present probable 
level of 40 births per 1000 population 
to 25 per 1000 by 1973. It then lays out 
three general "operational goals" which 
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are regarded as necessary steps to the 
basic objective: 

(i) Group acceptance: Each individual 
should know and feel that the immediate 
society or community to which he be- 
longs has agreed, as a group, that having 
a smaller family size is the normal, de- 
sirable behavior for the members of that 
group. Without such a feeling, any couple 
will hesitate seriously to adopt family 
planning; with such a feeling most couples 
will proceed to obtain the necessary infor- 
mation needed for them to conform to 
the norms of their group. 

(ii) Knowledge about family planning: 
Two types of information are desirable. 
Firstly, knowledge that having a smaller 
family is valuable, for various personal 
reasons. Need for conformity to group 
norms of family size is value enough to 
justify action for most individuals. In 
addition, people should know that smaller 
family size helps them .achieve other 
values, such as economic welfare and 
better health. 

Secondly, people should have further 
knowledge about specific methods of birth 
control. Knowledge of contraceptive 
methods refer to the normal use of ab- 
stinence, withdrawal, and the rhythm 
method, as well .as knowledge about the 
possible availability and use of condoms, 
foam tables and other devices. 

(iii) Availability of supplies: Any couple 
wishing to have simple contraceptive sup- 
plies should be able to get them within 
easy geographic distance, without ques- 
tions being asked, and without other psy- 
chological barriers being interposed such 
as inconvenient hours, having to wait, or 
lack of privacy. 

To achieve these goals various "or- 
ganizational principles" such as the fol- 
lowing are listed: 

Group self-help and community "ex- 
tension" approach should be em- 
phasized in contrast to "primarily in- 
dividual approaches." Greater reliance 
will be placed on general community 
leadership groups and less on outsiders 
for both education and distribution of 
supplies. Male personnel will be em- 
phasized in the extension program. 
"Presence of contraceptives in usual 
supply channels further supports the 
feeling that their use is a normal part 
of life. . . . Distribution . . . should 
be arranged widely through village 
panchayats, midwives and at other lo- 
cal depot holders . . . purchase in the 
market is often preferred by the people 
themselves . . . strong encouragement 
needs to be given to mass manufacture 
of condoms in India. Steps are needed 
to foster marketing through commer- 
cial channels and consumer coopera- 
tives." 

Whether such policies will achieve 
the intended decline in the birth rate 

remains to be seen; but there is little 
doubt that India's imaginative experi- 
mentation will be of immense value to 
other countries beginning such pro- 
grams. Of course, other regions may 
be expected to approach the problem 
differently. For example, in Latin 
America birth control programs will 
probably emerge as antiabortion cam- 
paigns and from present tendencies it 
seems that oral progesterones may re- 
ceive church support there. But there 
is no simple explanation such as "the 
church" for Latin America's high birth 
rates, and the removal of church op- 
position is only a first and perhaps not 
even a necessary step to the reduction 
of fertility rates. Careful observations 
and evaluation of programs presently 
being carried out, such as the non- 
clinical system of contraceptive distri- 
bution in Puerto Rico, the oral pro- 
gesterones program in Mexico, and the 
intrauterine device programs in Chile 
can provide valuable leads for intro- 
ducing programs in other Latin coun- 
tries. 

The Role of Research 

Indeed, the need for research on the 
demographic, biomedical, and socio- 
psychological aspects of the population 
problem is one of the most pressing 
scientific demands today. Ignorance in 
this field is very great. For example, 
probably fewer than half of the 
world's births and a third of its deaths 
are registered; thus we have only crude 
estimates of the vital rates of most 
of the world, and we have least knowl- 
edge about those countries for which 
demographic knowledge is needed 
most. 

In another research area, the intra- 
uterine devices are proving to be 
among the cheapest, safest, simplest, 
and most effective contraceptives ever 
developed; yet so elementary is our 
knowledge about basic physiology of 
reproduction that how these devices 
work is unknown. (Hudson Hoagland, 
President of the American Academy of 
Arts and Sciences, states that "as a 
result of prudery about sex, and of 
religious and political opposition to 
birth control, investigators have not 
been encouraged to enter the very im- 
portant field of mammalian reproduc- 
tion.") 

Finally, while we know a good deal 
in some countries about the social char- 
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acteristics (religion, income, education, 
and so forth) of people who practice 
birth control as opposed to those who 
do not, we are virtually ignorant of 
the social psychological processes 
which impel one family to adopt family 
planning and another not to. 

But serious attention to the population 
problem is new. The Population Coun- 
cil, the principal organization devoted 
to supporting research in this area, is 
only 11 years old and as late as 1960 
had a total budget of only $2.7 million 
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(although this had increased to $5 
million by 1964). The major founda- 
tions have announced significant sup- 
port for population research only with- 
in the past few years. In 1961, the Na- 
tional Institutes of Health, which ex- 
pended $880 million on control of 
fatalities, expended only $1.3 million 
on research relating to fertility control. 
Only a handful of universities are pro- 
ducing demographers, and virtually no 
psychologists, anthropologists, or politi- 
cal scientists have turned their attention 
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to population problems. American gov- 
ernment agencies are only beginning to 
give official recognition to the prob- 
lem, and international agencies such as 
the United Nations and the World 
Health Organization are circling the 
problem seriously, but gingerly. 

In short, major attention to popula- 
tion dynamics is in its infancy. In the 
next decade we can expect break- 
throughs not only of a scientific na- 
ture, but in successful national pro- 
grams of population control. 
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Venture into Politics: Scientists and 
Engineers in the Election Campaign (I) 

Venture into Politics: Scientists and 
Engineers in the Election Campaign (I) 

One week before election day, Lyn- 
don Johnson was campaigning in Albu- 
querque when he saw a sign that read, 
"New Mexico Scientists and Engineers 
Welcome LBJ." Pointing to the sign, 
the President declared that "about the 
best supporters I have are the scientists 
and engineers." 

Campaign hyperbole and the pres- 
ence of a good number of people from 
nearby research facilities may have 
combined to inspire this compliment, 
but the fact is that the last political 
campaign energized the American sci- 
entific and engineering communities to 
a pitch of unprecedented political ac- 

tivity, virtually all of it in support of 

Lyndon Johnson. In 1956 and 1960, 
in what was the first conspicuous 
emergence of scientists and engineers 
into elective politics, a handful of them 
contributed their names and position 
papers and briefings to the presidential 
candidates, but the campaign that has 
just ended brought forth something 
altogether different: the establish- 
ment of a nationwide network of politi- 
cal action centers, organized, financed, 
and almost exclusively staffed by sci- 
entists and engineers, ranging from 
Nobel laureates and high-level ad- 
ministrators to undergraduate science 
majors and laboratory technicians. 

In mid-July, when Senator Gold- 
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water received the Republican nomina- 

tion, these centers did not exist, and 
there was no plan to set them up. 
Within 45 days, headquarters, bearing 
"Scientists and Engineers for Johnson- 
Humphrey" signs, had sprung up in 

prominent downtown sections in all 
but two or three states; almost all em- 
ployed at least one full-time paid exec- 
utive or secretary and scores of volun- 
teer workers, drawn from the scientific 
and engineering community, and they 
operated 7 days a week, 12 to 18 hours 
a day. Before the campaign was over 
they had listed over 50,000 scientists 
and engineers on their membership 
rolls; had raised some $500,000; had 
written and financed over 100 news- 

paper advertisements, 3000 spot radio 
broadcasts, and a half-hour nationwide 
TV show; and had elicited hundreds of 
column inches of newspaper notice. 
But, most important of all, by skill- 
fully combining their energy and re- 
sources with deliberate exploitation of 
the prestige of science, engineering, 
and medicine, and the respect with 
which the public generally regards them, 
they contributed to burdening Senator 
Goldwater with the image that appears 
to have contributed most to his over- 
whelming defeat-namely, that he was 
unfit to control the nation's nuclear 
forces. 
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The electorate's repudiation of Gold- 
water was so overwhelming that it is 
impossible to establish that any one 
campaign effort, or that even the entire 
campaign, was of any significance in 
determining the outcome. But whether 
it was self-destruction or outside as- 
sault that did most to bring down the 
Senator, it is clear that the scientific 
and engineering communities brought 
remarkable political fervor to the 
campaign. And though it can be rea- 
sonably argued that this venture into 
political action did no more than add 
a few pebbles to a predestined national 
avalanche, it is clear also that, within 
the boundaries of science and engineer- 
ing, the involvement in the campaign 
was an extraordinary event. 

How and why was this activity or- 

ganized, and what can be said of its 

significance as a phenomenon in the life 
of the American scientific and en- 
gineering communities? The answers, 
based on interviews throughout the 

country during the past few weeks, can 

perhaps best be developed by looking 
at the great network of institutions and 
individuals that comprise these com- 

munities, and tracing what happened 
when it became obvious that Senator 
Goldwater was unstoppable in his 

quest for the Republican presidential 
nomination. 

Justifiably or not, a lot of people 
were profoundly disturbed by the pros- 
pect of the Senator's nomination and 
wanted to do something about it, and 

among them was a 33-year-old physical 
chemist, Donald M. MacArthur, who 

manages the chemical and life sciences 
research center at Melpar, Inc., in the 
Virginia suburbs of Washington. Mac- 

Arthur, who holds a B.Sc. with honors 
from St. Andrews, in Scotland, where 
he was raised, and a doctorate from 

Edinburgh, had had no previous experi- 
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